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The prevalence of Multiple Chemical Sensitivity (MCS) in South Australia is 
unknown and was sought through population-based telephone surveys of 
approximately 4000 adults. These surveys revealed a 1% self-reported MCS 
prevalence but also a more general hypersensitivity prevalence of about 
16%. Symptomology and symptom severity suggest a significant negative 
impact of environmental chemicals in the community.
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Multiple Chemical Sensitivity (MCS) is 
a chronic condition characterised by 
fatigue, headaches, fibromyalgia, anxiety, 
nausea, depression, dizziness and various 
other non-specific symptoms (Graveling 
et al. 1999; Labarge & McCaffrey 2000; 
Pall 2007). Sufferers consider that low 
doses of a wide range of environmental 
chemicals can trigger these symptoms, 
though such causation is scientifically 
difficult to prove (Bornschein et al. 2007; 
Staudenmayer 2001). Due to this, MCS 
is a controversial condition, and it is 
reported as having aspects of toxicogenic 
and psychogenic aetiology. Detractors 
from a toxicogenic origin prefer the 
descriptor Idiopathic Environmental 
Intolerance (Staudenmayer et al. 2003a,b) 
and have demonstrated psychiatric 
comorbidity among patients with MCS, 
including anxiety, panic disorder and 
depression (Bailer et al. 2004; Bornschein 
et al. 2002; Caccappolo-van Vliet et al. 
2002). Supporters of a toxicogenic origin 
have given consideration to a range of 
mechanisms, including toxicant-induced 
loss of tolerance (Miller 2000), elevated 
nitric oxide/peroxynitrile (Pall 2003, 2007), 
immunological dysregulation, neurogenic 
inflammation, and limbic kindling/neural 
sensitisation (Graveling et al. 1999). 
Currently, there are no biomarkers for 
MCS, and there are no diagnostic or 

clinical management guidelines for MCS 
in Australia. Yet it is evident that some 
medical practitioners attempt to diagnose 
and treat MCS.

In the late 1990s, the South Australian 
Department of Health became increasingly 
aware of cases of MCS. At that time, claims 
were being made of a high prevalence of 
MCS in the community. In order to inform 
this issue, the South Australian Department 
of Health commissioned two randomised 
population-based surveys the results of 
which form the basis of this paper.

Methods
Self-reporting data were obtained from 
computer-aided telephone interviewing 
(CATI), arranged through the South 
Australian Department of Health’s 
Population Research & Outcome Studies 
Unit in collaboration with Harrison 
Health Research, Adelaide. Responses 
to questions were entered directly into 
the computer and the CATI system 
enforces a range of checks with most 
questions having a set of predetermined 
response categories. Response categories 
can also be automatically rotated when 
required, to minimise bias. Open-ended 
responses were recorded verbatim by the 
interviewer.

The survey methodology is reported in 
detail elsewhere (Population Research & 
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Outcomes Studies Unit 2002); however, 
in brief, all households in South Australia, 
with a number listed in the Electronic 
White Pages were eligible for selection 
in the sample. Telephone numbers were 
selected randomly and approximately 
2000 interviews were conducted on 
people aged 18 years and over (n=2007 
in September 2002 [Phase 1] and n=2002 
in June 2004 [Phase 2]). A letter was sent 
to each selected household introducing 
the survey. Within each household, the 
person who had their birthday last was 
selected for interview. There was no 
replacement for non-respondents. Data 
were weighted by probability of selection 
in the household and by age, sex and 
area of residence to the most recent 
Australian Bureau of Statistics Estimated 
Resident Population for South Australia 
for 30 June 2001 (Phase I) or for 30 June 
2002 (Phase II).

Results and Discussion

Prevalence, age and gender 
distribution
Phase I and Phase II each included 
one key question to determine MCS 
prevalence:

Phase I 
“Have you ever been told by a doctor that 
you have any of the following conditions? 
- asthma, other respiratory problems, 
chronic fatigue syndrome, heart disease, 
multiple chemical sensitivity?”

Phase II 
“Have you been told by a medical doctor 
that you currently have any of the following 
conditions? - asthma, other respiratory 
problems, chronic fatigue syndrome, heart 
disease, multiple chemical sensitivity, 
fibromyalgia (muscle pain)?”

The Phase II question thus specified 
the type of doctor, a current diagnosis, 
and added one of the common symptoms 

of MCS, that is, fibromyalgia. Otherwise, 
the two questions are the same. In both 
phases, the incidence of adult asthma 
was similar (11.5% and 11.7%), and 
corresponded to the known incidence  
of asthma in the community (Wilson et al. 
2006), indicating that the sampled cohorts 
were representative of the population  
at large.

The MCS prevalence data from these 
initial questions are shown in Table 1. 
These reveal an MCS prevalence of 0.7 to 
1.0% in the adult population. The slightly 
lower rate in Phase II could reflect the 
use of the present tense in the question, 
and which, though the number of cases is 
small, might suggest a degree of recovery 
from the condition.

Table 1: MCS prevalence and gender data 
from Phase I and Phase II

Phase1 Male Female Total % of total 
population2

I  4 17 21  1.0%

II  4 10 14  0.7%

Total 8 27 35  0.87%
Notes:
1 See text for specific questions
2 Based on 2007 people interviewed in Phase I, and 2002 in 

Phase II

Within the confines of self-reporting, it 
has been shown that false negatives might 
comprise about 50% of the true number of 
cases (Baker et al. 2004). It is thus possible 
that an MCS prevalence of up to 2% or 
down to 0.5% actually exists in the South 
Australian community.

This, therefore, is the first attempt to 
gain an understanding of MCS prevalence 
in South Australia. Similar prevalence has 
been reported in Denmark (Danish Ministry 
of the Environment 2006), while several 
other surveys report a prevalence of 2%-6% 
(Caress & Steinemann 2003; Gibson 2006 
Kreutzer et al. 1999; Meggs et al. 1996) 
although some sought a diagnosis of ‘MCS 
or environmental illness’. In a NSW survey, 
with the question “Have you ever been 
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diagnosed with a chemical sensitivity?”, the 
prevalence was 2.9% (NSW Public Health 
2003). It must be borne in mind that the 
survey data depend on the question that 
is asked, on how the medical profession 
view and diagnose chemical sensitivity, 
and on how patients interpret and relate a 
medical diagnosis.

Regarding age distribution, the MCS 
cases from both phases were summed, 
were age-stratified and the prevalence 
calculated per population size in seven 
age groupings. Figure 1 shows no cases 
in the 18-24 year group, then a Gaussian-
type distribution with peak prevalences of 
1.5%, 1.12% and 1.53% in the 45-54 year 
group, 55-64 year group, and the 65-74 
year group, respectively. These data may 
suggest a late onset of MCS, though this 
survey did not include adolescents or 
children. This contrasts with the significant 
number of hypersensitive cases in these 
early age groups (data not shown; Caress 
& Steinemann 2003).

These data indicate a greater proportion 
of female MCS cases, being 4.25-fold in 
Phase I and 2.5-fold in Phase II (average 
3.4-fold overall; total /  = 1.05). This 
could be explained if more females than 
males with the condition visited doctors; 
nevertheless this predilection toward 
female cases is in accordance with other 
surveys (Caress & Steinemann 2003; 
Joffres et al. 2001; Kreutzer et al. 1999; 
NSW Public Health 2003). If this is a real 
phenomenon, it suggests an underlying 
gender-specific mechanism.

City versus country
It has been suggested that compared to 
city environments, country environments 
are less polluted and would, therefore, 
be less likely to impact on chemically-
sensitive individuals. In reality, many 
country environments are subject to regular 
agricultural spraying. Notwithstanding, 
the present survey examined this issue, 
revealing an MCS prevalence of 0.8% 

Figure 1: Age distribution of combined MCS prevalence data. Total number of cases in each 
age group was divided by the total number of individuals in the corresponding age group
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in metropolitan Adelaide and 1.1% in 
country SA. A lack of significant difference 
between city and country MCS prevalence 
was also found in a NSW survey (NSW 
Public Health 2003). 

Anecdotally, some MCS sufferers move 
to the country to seek ‘cleaner’ air, thus 
these data might reflect this demographic. 
Alternatively, the data could simply 
suggest that country environments might 
not be healthier for those with MCS. 

Household income
The surveys included a question to all 

respondents regarding household income, 

and Figure 2 shows MCS prevalence 

as a function of this parameter. The 

data indicate a significant trend towards 

decreased MCS prevalence with increasing 

household income. Unfortunately the 

data did not lend itself to determining 

the gender stratification by household 

income, but this would be interesting to 

ascertain in future. This same relationship 

among hypersensitive individuals of 

decreased prevalence with increasing 

household income was also reported by 

others (Caress & Steinemann 2003; Joffres 

et al. 2001), with a bi-modal relationship 

reported by Kreutzer and colleagues 

(Kreutzer et al. 1999).

Other MCS-specific questions
Though the number of cases was small, 
a range of other questions was posed to 
those identifying with MCS in Phase II 
(Table 2). The responses tend to confirm 
what is generally known, namely that 
stress might be a major aetiological 
factor in MCS onset and that the family 
or social life of MCS sufferers is often 
significantly affected. Regarding those 
cases who could identify the origin  
of their sensitivity, it has been observed 
elsewhere that such cases were more 
likely to report severe symptoms than 
those who did not know the original 
cause (Caress & Steinemann 2003). 

Figure 2: MCS prevalence as a function of household income (Phase I and II combined)
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General chemical hypersensitivity
Both phases of this investigation included 
questions to all respondents about general 
sensitivity to environmental chemicals. 
The Phase I question and data are given 
in Table 3, revealing prevalence of 3-10% 
across the genders for perfume, traffic 
pollution, household and workplace 
chemicals. 

In Phase II, the question posed to non-
MCS cases was different: “Do you consider 
yourself especially sensitive to everyday 
chemicals found in household cleaning 
products, perfumes, insect sprays, new 
carpets, fresh paints, etc?” To this, 9.9% of 

males and 21.7% of females responded in 
the affirmative, with an average of 15.9%. 
This gender bias and average are similar to 
other reports (Caress & Steinemann 2003; 
Kreutzer et al. 1999).

Considering hypersensitivity in 
country versus metropolitan areas, 
the prevalence was 15.3% and 16.1%, 
respectively. Considering symptoms 
reported by hypersensitive individuals, 
40% experienced headaches, 37% had 
asthma or other breathing problems, 
31% had burning eyes, nose or throat, 
18% had nausea or stomach problems, 
17% had eczema, 9% had fatigue and 
9% experienced dizziness or fever as  
a result of chemical exposure. These 
are, therefore, not insignificant reactions. 
Further, 8.4% of hypersensitive males  
and 15.7% hypersensitive females 
considered that their symptoms were 
moderate to severe.

In response to the question, “Have you 
received any medical treatment for your 
chemical sensitivity?”, 15.3% of males and 
31.9% of females within the hypersensitive 
subset answered in the affirmative. 
Together, this represents an overall 4.3% 
of the total population seeking medical 
treatment due to chemical sensitivity. This 
is similar to the 6.7% reported by others 
(Caress & Steinemann 2003).

To ascertain more specifically the 
chemical triggers involved, respondents 
who identified with hypersensitivity were 
asked about specific chemical classes. 
Data in Table 4 indicate, first, that many 
individuals were affected by more than 
one chemical (and, therefore, could be 
undiagnosed MCS cases), and second, that 
a wide range of common environmental 
agents must be avoided to reduce risk of 
adverse reaction.

Given that MCS is a controversial area of 
environmental medicine, a final question 
was put to Phase II non-MCS respondents: 
“Do you agree or disagree with the 
following statement? “Chemical sensitivity 

Table 2: MCS-specific questions in Phase II

Question Response

Were you under any 
particular stress 
at the time when 
you first developed 
symptoms of MCS?

3/4 males Yes
2/10 females Yes

Do you have any 
idea what initially 
caused your chemical 
sensitivity?

11/14 Yes

To what extent does 
your condition affect 
your family or social 
life?

5/14 To a great 
extent
2/14 To some extent

Table 3: Phase I data on general chemical 
hypersensitivity1

Is your health 
seriously affected by 
exposure to any of 
the following?

%  
males

% 
females 

%  
total

Perfume 4.5 9.6 7.1

Traffic pollution 5.3 6.4 5.9

Household 
chemicals

2.8 8.2 5.6

Workplace 
chemicals

7.2 5.2 6.2

Notes: 
1   Based on 2007 people interviewed
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is a valid health condition with valid 
symptoms.” An overwhelming 86% agreed 
or strongly agreed with this statement. 
This may augur well for achieving 
success when those with MCS or chemical 
hypersensitivity seek understanding from 
the wider community and when plans are 
implemented to reduce specific chemical 
exposures in the community.

Conclusion
These two population-based surveys 
reveal a self-reported MCS prevalence 
in South Australia of about 1% and also 

indicate that about 16% of the adult 

population identifies as having some 

chemical hypersensitivity. Since there are 

no diagnostic or clinical guidelines for 

MCS in Australia, it is possible that the 

1% MCS prevalence is an under-reporting, 

and that some chemically hypersensitive 

individuals have symptomology more 

aligned with that of MCS cases. The 

prevalence of hypersensitivity and the 

severity of symptoms suggest an adverse 

effect of common environmental chemicals 

in a significant portion of the population.

Table 4: Phase II data on chemical triggers of hypersensitivity

Which of these chemicals currently trigger any of 
your symptoms?

 %  
males

%  
females

%  
hypersens  
population

Perfumes, etc.  66 90 82.5

Tobacco smoke 29 48 42.2

New building or renovation 34 43 40.4

Pesticides or herbicides 24 36 32.7

Petrochemicals 22 36 32.0

Vehicle smoke 17 32 27.1

Other chemicals 19 19 19.0
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A Review of Multiple Chemical Sensitivity 

 
PREFACE 
 
What this review is about 
Multiple Chemical Sensitivity (MCS) is a term used to describe a condition presenting as a 
complex array of symptoms linked to low level exposure to chemicals. There is uncertainty 
about the event(s) and the underlying biological mechanisms that lead to symptoms. This 
uncertainty has hampered the development of a clinical basis for the diagnosis and treatment 
of individuals with MCS.   
 
Those with MCS often face situations where their symptoms may be poorly understood or 
mis-diagnosed, and may be provided with health care that is less than optimal. Difficulties 
with the diagnosis of MCS are accompanied by a lack of consensus for its treatment other 
than avoidance of agents that may trigger symptoms.  
 
Significant gaps in understanding MCS, together with community concerns over the presence 
of chemicals in the environment have led the Australian Department of Health and Ageing 
(DoHA), through the Office of Chemical Safety and Environmental Health (OCSEH) and the 
National Industrial Chemicals Notification and Assessment Scheme (NICNAS), to prepare 
this scientific review of MCS.  
 
Scope of the review 
The aim of this review is to examine current scientific research on MCS and to identify 
priority areas for further study to inform and engage the clinical and scientific research 
community.  
 
The report therefore examines evidence about: 
 
 Identifying MCS, symptoms and triggers; 
 Mode(s) of action for chemical interactions within MCS; 
 Approaches to clinical diagnosis and treatment of MCS. 

 
The report also highlights research efforts and further activities that would enhance diagnosis, 
treatment and better clinical management practices of MCS in Australia. 
 
Conduct of the review 
The review has two key areas of focus. Firstly, it reviews scientific information to identify 
biologically plausible hypotheses to explain the underlying mechanisms of MCS. The 
elucidation of the biological basis for MCS will undoubtedly provide direction for clinical 
diagnosis and improve treatments options for MCS. If the underlying biological 
mechanism(s) can be determined for MCS, there is potential to not only better treat 
symptoms but to effect a significant alleviation of the condition.  
 
Secondly, to better support the diagnosis and management of individuals with MCS, the 
review identifies current diagnosis and treatment practices and gaps in clinical research and 
medical education in Australia. The review findings point to specific priorities for further 
scientific and clinical research on MCS.  
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1 EXECUTIVE SUMMARY  

1.1 OVERVIEW 

Multiple Chemical Sensitivity (MCS) is the most common term used to describe a condition 
presenting as a complex array of symptoms linked to low level chemical exposures. The 
underlying mode(s) of action of MCS, i.e. the biological mechanisms by which the chemical 
sensitivity occurs, remain uncertain.  
 
A common theme reported by individuals is experiences of heightened responsiveness to 
chemicals at extremely low exposure levels. The agents linked with MCS symptoms in 
susceptible individuals are numerous and chemically diverse. They include individual 
chemicals and chemical products encompassing air pollutants, workplace and domestic 
chemicals, agricultural chemicals, therapeutics and foods. 
 
Similarly, the symptoms experienced by individuals from exposures are diverse and involve 
multiple organ systems. Although non-specific neurological symptoms are common, overall 
there is no characteristic symptom profile that identifies MCS. Nevertheless, reported 
symptoms can, in some cases, be debilitating.  
 
Numerous modes of action have been postulated for MCS. These include immunological 
changes, respiratory/neurogenic inflammation, limbic sensitisation, elevated NMDA receptor 
activity, altered metabolism as well as behavioural conditioning and psychological disorders. 
Alternative names for MCS in part reflect views on particular modes of action. 
 
Several attempts have been made to establish diagnostic criteria for this disorder. A set of 
‘Consensus Criteria’ developed in 1999 describes MCS as a chronic condition involving 
multiple organ systems with reproducible symptoms following low-level exposure to multiple 
unrelated chemicals.  These criteria have been used to a limited extent for research and survey 
purposes. Worldwide, a small number of available studies indicate the prevalence of 
medically diagnosed MCS at 0.2% – 4%. In Australia, only limited surveys of the prevalence 
of chemical sensitivities and MCS in the community have been conducted. South Australian 
state health surveys reported a prevalence of medically diagnosed MCS of 0.9%. 
 
At this time, worldwide, MCS is not an internationally classified disorder, with only Germany 
and Austria (via adoption of German diseases documentation) listing MCS in their national 
disease classifications. 
 
Presently, a diagnosis of MCS is based commonly on self-reported symptoms and chemical 
exposure histories. The symptom profile of MCS is indistinguishable from other multi-
symptom disorders. No laboratory tests currently exist for diagnosing MCS. Different case 
definitions and the lack of a characteristic symptom profile and objective laboratory 
biomarkers for MCS have impeded recognition of the disorder as a distinct clinical entity.  
 
There are no standardised treatments for MCS. Current treatments advocated for MCS include 
dietary changes, nutritional supplements, detoxification and desensitisation techniques, 
holistic or body therapies, as well as prescription medicines and behavioural therapies. The 
most common management regime for MCS is avoidance of agents that trigger symptoms.  

- 5 - 



A Review of Multiple Chemical Sensitivity 

1.2 FINDINGS 

1.2.1 Research into biological mechanisms underpinning MCS 

There is considerable debate as to what biological mechanisms (modes of action) are 
responsible for the state of chemical sensitivity in MCS. The literature describes numerous 
potential causative modes of action, both physiological and psychological in nature, many of 
which are amenable to further testing. MCS may have a multifactorial origin.  
 
An understanding of mode of action and how chemicals interact with organ systems would be 
assisted by more detailed identification of the chemical species and the exposure scenarios 
responsible for symptoms in MCS. 
 
Finding 1:  Targeted research into mode (s) of action 
While there are a number of proposed mechanism(s) that warrant further research 
consideration, based on biological plausibility, testability and known research gaps, the 
following modes of action for MCS are highlighted for further scientific research and 
investigation as priorities: 
 

 Immunological variables; 
 Respiratory disorder/neurogenic inflammation; 
 Limbic kindling/neural sensitisation and psychological factors; 
 Elevated nitric oxide, peroxynitrite and NMDA receptor activity; 
 Altered xenobiotic metabolism. 

1.2.2 Clinical research needs 

An Australian clinical review has highlighted differences with criteria used for the diagnosis 
of MCS and methods to treat MCS.  
 
Overall, a number of primary clinical research needs are evident: 
 

 Standardising diagnostic criteria that are acceptable to, and utilised by, clinical and 
scientific groups;  

 Determining the prevalence of MCS in the community, for both self-reported cases 
and those that are medically diagnosed; 

 Exploring initiating/triggering agents/events and modes of action in MCS through the 
use of well designed and conducted blinded challenge tests and longitudinal studies of 
illness course; 

 Determining and documenting effective treatment/management protocols for MCS 
based on long-term therapeutic alliances and individual self-management. 

 
Finding 2.   Longitudinal study 
To get a better understanding of the clinical picture of MCS in Australia there is a need to 
look more closely at the natural history of people with MCS. A longitudinal clinical and 
sociological study should assist in identifying key elements of MCS such as how MCS is 
initiated and/or triggered and how sensitivities vary over time. 
 
Such a study should examine eliciting agents/events, diagnostic experiences, clinical course 
and impacts of treatment/management strategies. To undertake such a longitudinal study it 
would be necessary to identify people with MCS who would be prepared to be involved. 
Findings in Appendix 1 provide some practical suggestions to address this issue. 
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Finding 3: Education/training 
A survey of clinical approaches to MCS of Australian medical practitioners identified a lack 
of coverage of MCS within the current Australian medical curriculum given the relatively 
small amount of time devoted to minor specialties. Other than hospital protocols containing 
practical measures to assist inpatients with chemical sensitivities, there are also currently no 
clinical guidelines available to inform medical practitioners as to how to provide appropriate 
care for MCS individuals.  
 
The development of a clinical education program should be investigated. Such a program 
should be based on evidence currently available, utilise any findings from clinical research in 
Australia (such as a longitudinal investigation) and consider the practical guidance on 
approaches to MCS clinical management agreed by participants in the recent clinical review 
of MCS.   
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2 UNDERSTANDING MULTIPLE CHEMICAL SENSITIVITY 

2.1 WHAT IS MULTIPLE CHEMICAL SENSITIVITY? 

Multiple chemical sensitivity (MCS) is the term most commonly used to describe a complex 
condition involving a broad array of physical and psychological symptoms, attributed to 
exposure to low levels of a wide variety of environmental chemicals.  
 
MCS is a condition within the sphere of “environmental sensitivities”, a descriptor used in a 
wider sense to describe a variety of reactions to environmental factors including chemicals 
and physical phenomena such as electromagnetic radiation, at levels commonly tolerated by 
the majority of people (Sears, 2007).  
 
In terms of sensitivities involving chemicals, the terms “MCS” and “chemical sensitivity” 
(sometimes known as “chemical intolerance”) are often used interchangeably. However, 
“chemical sensitivity” in its wider context can describe several distinct types of reactions 
encompassing classical adverse toxicological reactions, immunological “allergic” 
sensitivities, individual chemical idiosyncrasies and intolerances through to aversions to 
particular odours. Broadly, on the basis of Consensus Criteria, MCS is distinguished from 
other types of chemical sensitivities or intolerances predominantly on the basis of reactions to 
multiple, diverse chemical substances, the wide spectrum of non-specific symptoms reported 
in multiple organ systems and the extremely low levels of environmental exposures linked to 
responses.  
 
The initial concepts to explain MCS were developed by the allergist Theron G. Randolph 
who, in the 1950’s, observed that patients became ill from exposures to a wide variety of 
environmental, occupational and domestic substances at levels far below those that affect the 
majority of the population. Randolph and colleagues developed a conceptual framework of 
allergic reactions, masking and maladaptation to explain symptoms in individuals that 
resemble what is referred to most frequently today as MCS (Randolph, 1961). From these 
ideas evolved the discipline of clinical ecology, based on diagnoses of ‘environmental illness’ 
in individuals with multiple symptoms attributed to environmental factors. Reflecting a rise 
in the general recognition of environmental medicine, the Society for Clinical Ecology 
founded by Randolph and colleagues in 1965 changed its name in 1984 to the American 
Academy of Environmental Medicine.  
 
Today, the principles and practices of clinical ecology continue, but they differ from those of 
the traditional medical specialties of allergy and immunology even to the extent of different 
interpretations of the terms “allergy” and “sensitivity” and a lack of recognition by many 
professional medical bodies (Ashford and Miller, 1998). 
 
Although MCS is the most common term, there have been many terms used in the scientific 
literature and public media to describe the condition encompassing a range of symptoms 
linked to environmental chemical exposures (Sears, 2007). Some of these terms are as 
follows: 
 
 Idiopathic Environmental Intolerance (IEI) 
 Environmental Illness 
 Chemical Acquired Immune Deficiency Syndrome (Chemical AIDS) 
 20th Century Disease 
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 Cerebral Allergy 
 Chemical Sensitivity or Intolerance 
 Environmental Hypersensitivity 
 Toxic Encephalopathy 
 Toxicant-induced loss of tolerance (TILT) 
 Acquired Intolerance to Solvents 
 Total Allergy Syndrome 

 
In many cases, specific terms reflect particular views of individuals or groups regarding the 
underlying pathogenesis of MCS. Use of the descriptor Idiopathic Environmental Intolerance 
(IEI) was favoured by many, but not all, participants at an International Programme on 
Chemical Safety (IPCS) workshop on multiple chemical sensitivities organised by the United 
Nations Environment Programme (UNEP), the International Labour Organization (ILO) and 
the World Health Organization (WHO). The term was suggested on the basis that it does not 
make inferences with regards to causative agents (Anonymous, 1996; Lessof, 1997).   
 
As well as being known by different names, some see MCS not as a single defined disease 
entity, but as a collective term describing a range of symptoms associated with environmental 
exposures that may represent more accurately a class of disorders (Ashford, 1999; Altenkirch, 
2000; Lacour et al., 2005).   

2.2 WHAT ARE THE SYMPTOMS OF MCS? 

The range of symptoms associated with MCS is very broad. Indeed, a feature of MCS is the 
wide variety of symptoms that are expressed in multiple organ systems. For example, a 
literature review by Labarge and McCaffrey (2000) identified 151 symptoms associated with 
MCS. There are common symptoms reported but there appears to be no consistent 
characteristic symptom picture for MCS. In an earlier study of symptom prevalence, the most 
expressed symptoms amongst 200 chemically sensitive individuals (diagnostic criteria not 
known) reporting to a US environmental health centre fell into 3 groups, namely, those 
affecting the central nervous system (CNS), the respiratory system and the gastrointestinal 
system (Table 1) (Ross, 1992). 
 

Table 1. Percentage Prevalence of Symptoms Reported for MCS (Ross, 1992) 
 

Symptom Prevalence (%)# 

Headache 55 
Fatigue 51 
Confusion 31 
Depression 30 
Shortness of breath 29 
Arthralgia 26 
Myalgia 25 
Nausea 20 
Dizziness 18 
Memory problems 14 
Gastrointestinal symptoms 14 
Respiratory symptoms 14 

 
# The percentage of MCS patients exhibiting a particular symptom 
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Amongst those referred to an environmental specialist health centre (Nova Scotia 
Environmental Health Centre), symptoms of environmental sensitivities amongst 351 
individuals (diagnosed according to the criteria of Cullen, 1987) and the 1999 Consensus 
Criteria – see Section 2.5) commonly featured fatigue, difficulty concentrating, forgetfulness 
and irritability (Joffres et al., 2001). In a study of the discriminant validity of MCS case 
definitions and reported symptoms, four particular symptoms showed the most discrimination 
of environmental health clinic patients from general practice patients. These were having a 
stronger sense of smell, feeling spacey, feeling dull or groggy, and having difficulty 
concentrating, all of which involve the nervous system (McKeown-Eyssen et al., 2001).  
 
A more recent comprehensive literature review of symptom profiles also noted the 
preponderance of non-specific CNS symptoms, such as headaches, fatigue and cognitive 
deficits in self-reported MCS cases (Lacour et al., 2005).  
 
In Australia, websites of allergy and chemical sensitivity community associations list a 
diverse variety of symptoms affecting almost all body systems reported by those with MCS. 
An inquiry into MCS by the Social Development Committee of the Parliament of South 
Australia noted a 2004 South Australian Department of Health survey in which the principal 
symptoms reported by MCS subjects were headaches, asthma or other breathing problems, as 
well as burning eyes, nose or throat. Other symptoms commonly reported were concentration 
or memory problems, nausea/stomach complaints, muscle pain, dizziness, fever, fatigue, 
depression and eczema (Social Development Committee, 2005). Other testimonies provided 
at the Inquiry attested to the wide variability in symptoms, in type, severity and timecourse. A 
similar wide range of symptoms was reported in oral and written submissions to a 2004 West 
Australian Parliamentary enquiry into health complaints linked to emissions from the Alcoa 
refinery at Wagerup (West Australian Legislative Council, 2004). 
 
Although investigations of cause-effect relationships between chemical exposure events and 
symptoms can be conducted i.e. whether symptoms are the direct result of exposures 
(Winder, 2002), the lack of a characteristic, empirically validated symptom profile for MCS 
is regarded by some as an impediment to comprehensive diagnostic procedures, clinical 
practice and scientific investigation (Lacour et al., 2005). 

2.3 WHAT CHEMICALS TRIGGER THE SYMPTOMS OF MCS? 

In the literature, the range of chemical agents linked with MCS symptoms in susceptible 
individuals is remarkably extensive and diverse. Early descriptions of environmental illness 
implicated the following broad categories of chemical agents (Waddell, 1993): 
 

 Coal, oil, gas and combustion products; 
 Mineral oil, Vaseline, waxes; 
 Asphalts, tars, resins, dyes and adhesives; 
 Disinfectants, deodorants and detergents; 
 Rubber, plastics, synthetic textiles and finishes; 
 Alcohols, glycols, aldehydes, esters and derivatives. 
 

Ashford and Miller (1998) outlined an array of chemicals and chemical product types that 
have been shown, or have the potential, to be problematic for those with MCS. These authors 
grouped these substances as: 
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 Outdoor air pollutants e.g. pesticides, solvent vapours, fuel and paint vapours, 
combustion products, tar fumes, diesel and auto exhaust, industrial air pollution; 

 Indoor air pollutants, domestic and workplace chemicals e.g. industrial and domestic 
indoor air, especially in “tight” buildings and spaces, combustion products from gas 
or oil-fired heaters, sponge rubber bedding, padding and upholstery, plastics, 
insecticides, perfumes, paints, deodorisers, cedar closets, cleaning agents, 
disinfectants, mothballs, newsprint and other printed materials, fabrics in clothing, 
bedding and window coverings, particleboard, carpeting and carpet padding; odours 
of virtually any description especially petrochemical odours but also natural odours 
from woods or cooking foods; 

 Foods, food additives and contaminants e.g. corn and corn sugar, pesticide residues, 
fumigants, fungicides, sulphur treatments, artificial colours, sweeteners, preservatives, 
ripening chemicals such as ethylene oxide, protective waxes, packaging materials;  

 Water contaminants and additives ingested but also those encountered whilst 
showering and bathing; 

 Drugs and consumer products e.g. aspirin, barbiturates, sulphonamides, diluents, 
excipients such as cornstarch or lactose, flavouring agents, coatings, preservatives, 
mineral oils, petroleum jelly, ointments, lotions, laxatives, synthetic vitamins, 
adhesive tape, cosmetics, perfumes, shampoos, personal hygiene products, denture 
adhesives, bath salts and oils, waterbeds, synthetic fabrics, felt tipped pens, polishes, 
cleaners, chlorinated swimming pools, skin alcohol, radio contrast dyes, contact 
lenses, plasticisers leaching from medical devices. 

 
In a 2003 population study of MCS in the USA, out of 12 possible reaction triggers for which 
particular survey responses were sought, the products reported to make the largest 
percentages of respondents sick were cleaning agents, pesticides and perfumes. Car exhaust, 
barber shops/beauty salons, new carpets, new furniture, chlorine in household water and fresh 
ink were also common triggers (Caress and Steinemann, 2003). 
 
In Australia, respondents to a South Australian state health survey conducted in 2002 and 
2004 were asked about specific chemical classes associated with chemical sensitivity. Most 
chemically hypersensitive individuals noted perfumes as of concern (82.5%), with tobacco 
smoke, new building or renovation, pesticides and herbicides, petrochemicals, vehicle smoke, 
and other chemicals in decreasing order of concern (Fitzgerald, 2008). 
 
The Australian Chemical Trauma Alliance (ACTA), in a written submission to the Parliament 
of South Australia Inquiry into MCS (Social Development Committee, 2005), listed the 
following chemicals, products and non-chemical agents as common triggers for MCS: 
 

 Pesticides; 
 Fragranced products such as perfumes, aftershave and deodorants; 
 Virtually all volatile organic compounds (VOCs), including paint; 
 Cigarette smoke; 
 Cleaning products; 
 Carpeting, printing ink, soft plastics, synthetic fabrics; 
 Chlorinated and fluorinated water; 
 Pharmaceutical drugs and anaesthetics; 
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 Electromagnetic radiation emitted from computers, televisions, mobile and landline 
phones, appliances with motors, photocopiers and microwave transmitters and high 
tension power lines. 

 
The South Australian Parliamentary inquiry also received submissions from workers who 
identified particular chemicals as triggers of their MCS. Glutaraldehyde was identified as a 
chemical of concern for health care workers and hydraulic fluids and lubricants were 
chemicals of concern for aircraft pilots and cabin staff (Social Development Committee, 
2005). 
 
In Australia, health issues linked to MCS have also been related to particular industrial 
environmental emissions containing numerous individual chemical compounds, for example, 
from the Alcoa alumina refinery at Wagerup (West Australian Legislative Council, 2004). 
For this emission source, an emissions inventory was developed for an environmental study 
listing 27 individual compounds or classes of compounds (Donoghue and Cullen, 2007). 
 
In contrast to the array of predominantly chemical products associated with MCS, Pall (2009) 
identified seven different chemicals or chemical types implicated in MCS – 
organophosphorous/carbamate, organochloride and pyrethroid pesticides, organic solvents, 
carbon monoxide, hydrogen sulphide and mercury/mercurial compounds. These 
chemicals/chemical types are reputed to possess a common characteristic in that they are able 
to stimulate N-methyl-D-aspartate (NMDA) receptor activity, a key component of the 
NO/ONOO cycle theory for MCS (see Section 3.1.4).  
 
Agents that trigger symptoms are often distinguished from those that initiate the MCS 
condition. Ashford and Miller (1998) highlighted a two-step process of initiation (causation) 
and triggering (subsequent reactions) in MCS. It is considered by some that chemicals that 
induce or initiate MCS via a single large exposure or chronic low level exposure may be 
different to those that subsequently trigger symptoms once the condition is established. In 
addition, the range of chemicals involved in triggering is regarded as often greater than that 
involved in initiation – the phenomenon known as “spreading”. However, others suggest that 
the types of chemicals involved in these separate processes appear to be similar, suggesting 
similar mechanisms of action in initiation and triggering (Pall, 2009).  
 
Initiation versus triggering was investigated in the population study of Caress and 
Steinemann (2003). In this study, 13% of the survey population of 1500 individuals claimed 
an unusual sensitivity to common chemical substances, with 3% claiming a medical diagnosis 
of MCS. Of those claiming unusual sensitivity, less than half (40%) were “sure” or “pretty 
sure” what exposures produced their original chemical sensitivity. The chemical types most 
indicated as initiating sensitivities were pesticides, harsh cleaners or solvents, new 
construction materials and gasoline or other petroleum products. The chemical types most 
implicated in subsequently triggering chemical sensitivities were cleaning agents, pesticides 
and perfumes. This population study indicates at least an overlap between types of chemicals 
that initiate and those that trigger MCS. 
 
In Australia, 11 of 14 hypersensitive respondents in the South Australian State health survey 
indicated that as well as identifying chemicals that trigger symptoms, they did know what 
initially caused their sensitivity. However, detail of these chemical types responsible for 
sensitivity is not available (Fitzgerald, 2008). 
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In conclusion, MCS is associated with a diverse range of individual chemicals as well as 
chemical products. It is not clear whether individuals with MCS can commonly identify 
particular chemical exposures responsible for their condition. Also, the extent to which 
different chemicals are implicated in separate initiation and triggering events is not clear. 

2.4 CAN MCS BE CLINCALLY DEFINED? 

MCS has proved difficult to define clinically and several attempts have been made to 
establish diagnostic criteria (Kreutzer, 2000).  
 
The term “Multiple Chemical Sensitivities” was first coined by Cullen in 1987 who proposed 
a case definition based on repeated observations in the Yale University Occupational Medical 
Clinic of recurrent problems in workers following chemical exposures. Cullen (1987) 
described the condition as follows:  
 

“The disorder is acquired in relation to some documentable environmental 
exposure. Symptoms involve more than one organ system and are elicited by 
chemically unrelated compounds at doses far below that known to cause 
adverse effects in the general population. No single available test of organ 
system function can explain symptoms.” 

 
Numerous objections were made to Cullen’s case definition. Ashford and Miller (1991) 
advocated an operational definition for MCS that proposed that a patient could be shown to 
have MCS by removal from the suspected offending agents and by rechallenge, after an 
appropriate interval, under strictly controlled environmental conditions. Causality could be 
inferred by the clearing of symptoms with removal from the offending environment and 
recurrence of symptoms with specific challenge. They also advocated challenges for research 
purposes performed in a double-blind, placebo-controlled (DBPC) manner. 
 
Definitions proposed by the American National Research Council and Association of 
Environmental and Occupational Clinics in 1992 incorporated all elements of Cullen’s 
criteria, with the exception of the prerequisite for documentable exposure (Kreutzer, 2000). 
Sparks et al. (1994) argued that a major practical limitation of Cullen’s criteria is that the 
exposure-symptom relationship is subjective and non-specific, and would be better 
established using DBPC challenge testing rather than via self report. 
 
Others also noted limitations of these case definitions on the grounds that objective measures 
or physical findings do not exist to permit confirmation of any organic dysfunction and that 
the disorder is patient defined, i.e. the physician relies entirely on the patient’s reports of 
symptoms and exposure when making a diagnosis (Gots et al., 1993; Waddell, 1993; 
American Academy of Allergy, Asthma and Immunology, 1999).  
 
The IPCS workshop on MCS held in 1996 described the condition as an acquired disorder 
with multiple recurrent symptoms, associated with diverse environmental factors that are 
tolerated by the majority of people and that is not explained by any known medical or 
psychiatric/psychological disorder (Anonymous, 1996). One of the principal (but not 
unanimous) conclusions from the workshop was that use of the term MCS should be avoided 
because it makes an unsupported judgement on causation. Instead, use of the descriptor 
“Idiopathic Environmental Intolerances” was suggested (Anonymous, 1996; Lessof, 1997).  
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From a 1989 survey of 89 clinicians and researchers with extensive experience of MCS but 
with disparate views on its aetiology, five diagnostic criteria were established, defining MCS 
as follows: “MCS is a chronic condition (1), with symptoms that recur reproducibly (2), in 
response to low levels of exposure (3), to multiple unrelated chemicals (4), which improve or 
resolve when incitants are removed (5)” (Nethercott et al., 1993). An additional criterion was 
included subsequently by Bartha et al. (1999), namely, (6) that “symptoms be displayed in 
multiple organ systems” to distinguish MCS from single organ system disorders e.g. migraine 
that may also meet these five criteria.  
 
These six criteria of Bartha et al. (1999) (Table 2) are referred to as the ‘1999 Consensus 
Criteria’ and are commonly included in research definitions.  
 

Table 2: The 1999 Consensus Criteria for MCS  (Bartha et al., 1999) 

 a chronic condition 
 symptoms are reproducible with repeated chemical exposure 
 in response to low-level exposure 
 involves multiple unrelated chemicals 
 symptoms improve when triggers are removed 
 involves multiple organ systems 

 
Importantly, as well as identifying these six defining criteria for MCS, Bartha et al. (1999) 
also noted that a diagnosis of MCS can be excluded if another single multi-organ disorder can 
be attributable to the entire spectrum of signs and symptoms and their association with 
chemical exposures.  
 
In many MCS reviews, this additional seventh criterion requiring a lack of attribution to any 
other single identified disease process is included as part of the 1999 Consensus Criteria (e.g. 
Read, 2002; Social Development Committee, 2005). 
 
In a subsequent study of the discriminant validity of different MCS definitions, McKeown-
Eyssen et al. (2001) surveyed 4126 Canadians who attended general, allergy, occupational 
and environmental health practices. The case definitions of Nethercott et al. (1993) and the 
‘1999 Consensus’ displayed the greatest discriminant validity for distinguishing patients with 
the greatest likelihood of having MCS from general practice patients.  
 
Unfortunately, in clinical settings, there still appears to be a lack of standardised criteria for 
diagnosing MCS. Many environmental physicians find the published case definitions 
restrictive for diagnostic purposes and also include, within the MCS diagnosis, people with 
reactions to one chemical only or people in whom some measurable change is produced e.g. 
bronchospasm (Eaton et al., 2000).  
 
Other case definitions have been proposed but not substantially tested or widely 
acknowledged (Simon et al., 1990; Kipen and Fiedler, 2002). In Japan, diagnostic criteria for 
MCS based on a symptoms and objective examination checklist were devised under the 
auspices of the Ministry of Health, Labour and Welfare in 1997 (Hojo et al., 2008). The 
British Society for Allergy, Environmental and Nutritional Medicine (BSAENM) favoured 
the criteria proposed by Miller (2000) for so-called toxicant-induced loss of tolerance (TILT) 
for a diagnosis which relies on the elimination of all other potential causes (Eaton et al., 
2000; Miller, 2000). A recent review by Lacour et al. (2005) noted a predominance of non-
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specific central nervous system (CNS) complaints in self-reported MCS subjects, suggesting 
that the presence of such CNS symptoms, as well as significant lifestyle or functional 
impairments for at least 6 months, should be obligatory diagnostic criteria. 
 
While a case definition for MCS has not been universally agreed, the 1999 Consensus 
Criteria are commonly used in research definitions of MCS and these criteria have been cited 
in Australian surveys. For example, although they were not used, the Consensus Criteria were 
quoted in the New South Wales (NSW) Department of Health Adult Health Survey in 2002 
where questions on general chemical sensitivity (not specifically MCS) were included (NSW 
Department of Health, 2002).  

2.5 DOES MCS HAVE A DISEASE  CLASSIFICATION?  

The International Classification of Diseases (ICD) published by the WHO is the international 
standard diagnostic classification system for diseases and health conditions. In addition to 
enabling the storage and retrieval of diagnostic information for clinical, epidemiological and 
quality purposes, ICD records also provide a common basis for the compilation, analysis and 
interpretation of national mortality and morbidity statistics. 
 
Individual countries are free to adopt their own version of the ICD. In Germany, MCS is 
included in the alphabetical index of the German version of the International Statistical 
Classification of Diseases and Related Health Problems (ICD-10-SGB-V) first published in 
November 2000 by the German Institute of Medical Documentation and Information 
(DIMDI). At this stage, Austria has adopted the German ICD-10 for its use and therefore 
MCS is included also in the Austrian ICD-10 (R. Schlögel, personal communication). 
 
In Australia, MCS was the subject of public submissions for the inclusion of MCS in the 
Australian version of the International Classification of Diseases (ICD-10-AM [Australian 
modification]) in 2003. Public submissions are reviewed by the National Centre for 
Classification in Health (NCCH), and then researched and discussed with relevant clinical 
specialists through NCCH expert advisory groups. In the case of MCS, experts from the 
Immunology Clinical Classification and Coding Group, the Royal Australian College of 
Physicians, the Casemix Clinical Committee of Australia and the Australasian Society of 
Clinical Immunology and Allergy were consulted.  
 
The proposal to assign a unique classification code for MCS in 2003 was rejected. The 
experts concluded that there was a lack of clinical or laboratory evidence of a pathological 
process, difficulties in delineating patients from others within a wide spectrum of 
intolerance/irritation from smells and fumes in the general population, a lack of 
internationally accepted diagnostic criteria or validated diagnostic tests and a lack of clarity 
of the relationship between MCS and other syndromes with overlapping clinical features e.g. 
chronic fatigue syndrome or fibromyalgia (J Rust, NCCH, personal communication, 2004). 
 
The lack of recognition of MCS as a clinical entity and subsequent classification within 
health systems in Australia and overseas significantly limits the collection and analysis of 
morbidity data for the condition.  

2.6 DO INDIVIDUALS WITH MCS SHARE COMMON CHARACTERISTICS? 

In the published literature, MCS subjects generally are described as female, between the ages 
of 30-50 years, and with an above-average socioeconomic status (Black et al., 1990; Ashford 
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and Miller, 1991; Cullen et al., 1992; Sparks et al., 1994; Lax and Henneberger, 1995; Miller 
and Mitzel, 1995; Fielder and Kipen, 1997; Levy, 1997; Kreutzer et al., 1999; Eis et al., 
2008).  
 
In the first phase of their population study of MCS, Caress and Steinemann (2003) reported 
similar results for gender, but that MCS occurred across education and income levels and 
most often within the agebands < 20 and 21-35 years of age. The population survey also 
reported that the majority of respondents could not identify any original cause of their 
condition. Less than one fifth indicated a “chemical” or “pesticide” exposure as responsible 
for their hypersensitivity.  
 
A more recent Canadian survey also revealed a female predominance amongst MCS subjects 
with the greatest percentage of MCS cases occurring at 45-64 years of age. The survey also 
reported that MCS (together with other medically unexplained physical symptoms) were 
more common in low income households, but did not show a clear relationship between MCS 
and educational status (Park and Knudson 2007). 
 
Race/ethnicity or geography also do not appear to be significant risk factors for MCS 
(Kreutzer et al., 1999; Caress and Steinemann, 2003; Eis et al., 2008).  
 
Different explanations have been offered to account for the overrepresentation of females 
amongst MCS patients. These include different reactions in females in noticing, defining and 
acting on symptoms, increased vulnerability of the female immune system, the likelihood of 
more frequent exposure to chemical exposures in poorly ventilated homes and even a greater 
prevalence in females with major depressive or somatisation disorders (Labarge and 
McCaffrey, 2000). 
 
Ashford and Miller (1998) claimed that the following separate groups with different chemical 
exposure experiences show a heightened reactivity to low level exposure to chemicals: 
 
 Industrial workers exposed occupationally to chemicals;  
 Occupants of “tight buildings”, including office workers and school children;  
 Residents of communities whose air or water is contaminated by chemicals;  
 Individuals who have had personal and unique exposures to various chemicals. 

 
These groups are claimed by these authors to differ demographically. For example, industrial 
workers are regarded as predominantly male, blue collar workers, whereas those with 
chemical sensitivity from tight buildings and those with “personal and unique” chemical 
exposures are regarded as a heterogeneous group, but predominantly female, white collar or 
professional workers. 
 
Industrial workers were the first individuals to attract qualitative descriptions of MCS in 
medical clinics (Cullen, 1987), suggesting initially that MCS may be linked to occupational, 
and therefore potentially intense, chemical exposures. However, a subsequent quantitative 
study by Cullen and co-workers of all MCS patients seen at the Yale University Occupational 
Medical Clinic from 1986 to 1992 revealed only low rates of MCS occurring in industrial 
sectors associated with the highest rates of chemical and physical injuries. Only 
approximately 27% of MCS subjects were occupationally exposed to chemicals such as in the 
construction and manufacturing industries, suggesting paradoxically that exposure 
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backgrounds with low levels of chemical exposures are more likely to be associated with 
MCS than those with high exposures (Cullen et al., 1992).  
 
Similarly, of 200 individuals with MCS (case definition not described) seen at an 
environmental health centre in Dallas, USA, less than 5% worked in labour or trade 
employment. By far, the largest percentage (25%) consisted of homemakers, suggesting an 
association between certain domestic chemical exposure events and MCS (Ross, 1992). 
Similar to the demographic findings from other studies, the majority of MCS patients in this 
study were women, presenting for evaluation predominantly in their 30’s or 40’s. 
 
At another occupational health clinic, Lax and Henneberger (1995) identified 35 of 605 new 
patients presenting between 1989-1991 who met a case definition similar to that proposed by 
Cullen (1987). In this study, 54% of the non-MCS patients worked in industries considered to 
have a greater potential for hazardous chemical exposures than other occupational settings. In 
contrast, only 26% of the MCS patients were employed in the more hazardous industries.  
 
One explanation for the relative paucity of individuals with MCS who are concurrently 
exposed to chemicals occupationally is the migration of workers with chemical sensitivities 
away from chemical-intensive industries - the “healthy worker effect” (Ashford and Miller, 
1998). Unfortunately, the extent to which occupational migration biases the analysis of MCS 
from occupational chemical exposures is unclear. Population surveys of MCS are subject to 
several biases, important common ones being the reliance in case definitions on the self-
report of personal experiences and the subjectivity of observations and interpretations of 
investigators (Kreutzer, 2002).  
 
A recent study investigated whether pest controllers with frequent exposure to a chemical 
class commonly associated with MCS, pesticides, show increased risk of developing MCS 
(Bornschein et al., 2008). Results for a cohort of 45 active pest controllers (44 men and one 
woman) identified from companies in Bavaria, Germany, showed no increased prevalence of 
chemical sensitivity (assessed using a German version of the Quick Environmental Exposure 
and Sensitivity Inventory) compared to environmental medicine clinic outpatients. Although 
the results are in line with previous observations, the authors noted the possibility of a healthy 
worker effect, limiting the validity of these findings. They suggested this could be addressed 
by longitudinal surveys of professional activities before and after onset of MCS.   
 
Military involvement has been associated with increased prevalence of multi-symptom 
conditions including MCS (see Section 2.7). MCS is more common in groups deployed to 
war theatres than those not deployed (Black et al., 2000a; Thomas et al., 2006) and it has 
been suggested that chronic neurological symptoms common in MCS may result from stress 
and/or genetically impaired metabolism of organophosphates commonly used in these 
theatres (Haley et al., 1999).  
 
As well as individual demographics and experiences, wider societal factors may influence a 
predisposition to reporting or being diagnosed with MCS. Awareness of chemical sensitivity 
in general is likely to be proportional to the level of community environmental activism and 
practice of clinical ecology or environmental medicine (Ashford, 1999). Climate and related 
cultural practices e.g. amount of time spent indoors, choice of building materials and 
furnishings, ventilation practices for buildings, and different culturally-related uses of classes 
of chemical products may also affect the prevalence of chemical sensitivity, including MCS 
(Ashford, 1999). 
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Little information is available to determine whether particular demographic susceptibilities 
for MCS exist in Australia. The 2005 South Australian Parliamentary Inquiry into MCS 
received several submissions from health care workers who identified chemicals such as 
cleaning agents, glutaraldehyde and formaldehyde as triggers of their MCS. The 
Glutaraldehyde Affected Support Persons injured nurses group (GASPing) identified 
glutaraldehyde as a chemical of particular concern for health care workers. Similarly, pilots 
and other aircrew identified lubricants and hydraulic fluids as responsible for their diagnoses 
of MCS.  
 
In general, the inquiry heard that a wide range of people in different occupational groups such 
as in the health care industry, aviation industry, farmers, mechanics, and aluminium workers 
at Alcoa in Wagerup displayed symptoms of MCS (Social Development Committee, 2005). 
Although submissions to this parliamentary inquiry suggested a link between occupational 
exposures to chemicals and MCS in Australia, supportive studies providing epidemiological 
data are lacking. 
 
Overall, available data indicate that some demographic characteristics are overrepresented 
amongst cases of MCS e.g. gender, but overall there does not appear to be a strong, defining 
demographic risk profile for MCS.  

2.7 IS MCS RELATED TO OTHER SYNDROMES OR DISORDERS? 

The multiple subjective non-specific symptoms and timecourses associated with MCS have 
been reported to be noticeably similar to other multi-organ or multi-symptom conditions that 
have ICD classifications such as chronic fatigue syndrome (CFS), fibromyalgia (FM) and 
post-traumatic stress disorder (PTSD) (Aaron et al., 2001; Bornschein et al., 2001; Pall, 2002; 
Lacour et al., 2005).  
 
Buchwald and Garrity (1994) compared 30 adults with CFS, 30 with FM, and 30 with MCS 
to evaluate the similarities between these three conditions. Approximately 80% of individuals 
in both the FM and MCS groups met the Centres for Disease Control and Prevention's (CDC) 
major criteria for CFS (Holmes et al. 1988), and both groups also frequently reported the 
symptoms of CFS that are classified as minor criteria for this disorder. 
 
Jason et al. (2000) found that out of 90 individuals diagnosed with MCS, 13 (14.4%) met the 
criteria for CFS and 8 (8.9%) met the criteria for FM. In another study, a similar proportion 
(15.2%) of cases defined as MCS among British military personnel met the criteria for CFS 
(Reid et al. 2001). One study investigating the medical conditions of navy personnel 
deployed in the Gulf War reported a higher prevalence of CFS, PTSD, MCS, irritable bowel 
syndrome and a number of other conditions compared to other navy personnel (Gray et al. 
2002). Similarly, a subsequent systematic literature review revealed greater reporting of 
multi-symptom conditions, including CFS and MCS, in Gulf War veterans compared to non-
Gulf veterans (Thomas et al., 2006). 
 
The significant overlap in symptoms between these syndromes has suggested shared 
aetiological mechanisms (Pall 2001, 2002). However, different multi-symptom conditions are 
regarded to be triggered by distinct, different short-term stressors, most commonly infection 
for CFS, physical trauma for FM, severe psychological stress in PTSD and exposure to some 
environmental agents in MCS (Pall 2002; 2003). 
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In addition to CFS, FM and PTSD, several other multi-symptom syndromes have been 
associated with MCS (see Table 3).  

 
Table 3. Syndromes that may be associated with MCS (from Staudenmayer et al., 2003b) 

 
Syndrome Possible Triggers 

Sick building syndrome  Poor building ventilation and VOCs 
Dental amalgam-induced mercury toxicity Mercury exposure 
Electromagnetic fields sensitivity Electric or magnetic fields 
Gulf War syndrome Anthrax vaccine, biological or chemical 

weapons 
Reactive (upper) airways dysfunction 
syndrome (RADS/RUDS) 

Respiratory irritants 

Chronic toxic encephalopathy Infectious agent, metabolic or mitochondrial 
dysfunction, brain tumour, chronic exposure to 
toxic agents 

Chronic fatigue syndrome  Major infection 
Fibromyalgia  Physical trauma 
Post traumatic stress syndrome Severe psychological stress 
Irritable bowel syndrome Food intolerances and allergies, stress 

 
The sick building syndrome (SBS) is a poorly understood condition temporally related to 
working in particular buildings. Similar to MCS, persons with SBS experience diverse 
symptoms that include eye, nose and throat irritation, headaches, cough, difficult breathing, 
fatigue, dizziness and difficulty in concentrating. SBS is thought to result predominantly from 
poor building ventilation causing a build-up of biological contaminants or vapours from 
sources that include building materials, furnishings and office equipment (Burge, 2004). 
Occasionally, some people with SBS report that they later develop MCS (Hodgson, 2000). 
Contaminants in the indoor environment are similarly implicated in Aerotoxic syndrome 
(Winder, 2002). 
 
Self-reported health complaints attributed to dental amalgam have been compared to MCS 
(Malt et al., 1997) and the evidence linking amalgam dental restorations to a wide variety of 
diseases has been reviewed (Dodes, 2001). Exposures to electromagnetic radiation has been 
associated with a dermatological syndrome consisting of symptoms of dermal irritation but 
more recently also to a general syndrome of non-specific sensory, nervous, respiratory and 
gastrointestinal system complaints similar to MCS (Levallois, 2002).  
 
The symptomatology of MCS is indistinguishable from that of other multi-system disorders 
which have established ICD classifications. These disorders are sometimes deemed as 
conditions caused by, or that predispose to, or that exist as comorbid conditions with MCS 
(Staudenmayer et al., 2003b; Lacour et al., 2005). Some are of the view that a diagnosis of 
these other multi-symptom disorders should exclude a diagnosis of MCS (Lacour et al., 
2005). 
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3 MECHANISMS OF MULTIPLE CHEMICAL SENSITIVITY 

The literature on MCS highlights differences in views regarding the underlying mechanisms 
through which MCS occurs. Indeed, the heterogeneity of symptoms has given ground for 
doubt as to whether MCS is a single disease entity with a specific aetiology and pathogenesis 
(Altenkirch, 2000; Lacour et al., 2005).  
 
The underlying biological basis for MCS and its range of variable symptoms remains 
unresolved. Indeed, a review by Winder (2002) identified dozens of possible causative 
mechanisms.  
 
Generally, the debate on mechanisms of MCS has aligned traditionally to views as to whether 
MCS symptoms are due to psychosomatic responses to perceived chemical toxicity or to a 
physiological/pathological interaction between chemical agents and organ systems. While 
some believe MCS is purely a psychological disorder, others consider it to be an overt, albeit 
poorly understood, physiological response to chemical exposure. Given the increasingly 
recognised complex interplay between behavioural traits and physiological functions, it is 
also possible that both physiological and psychological factors play a part in the pathogenesis 
of MCS (Bock and Birbaumer, 1997; Österberg et al., 2006; Das-Munshi et al., 2007; 
Haustener et al., 2007; Bauer et al., 2008; Goudsmit and Howes, 2008). 
 
It is important to note that the use of the broad terms psychological, psychogenic or 
psychosomatic in this report acknowledges an incomplete understanding of the 
neurochemical processes involved in behavioural susceptibilities and responses. The 
exacerbation of a variety of different disease states by psychological influences is well 
documented in the literature and on this basis the possibility that psychological processes 
influence the development and/or course of MCS is considered (Sorg, 1999). 
  
A useful framework when considering the biological basis for an adverse health outcome is 
the concept of a mode of action - mechanism of action continuum. This facilitates 
understanding of the different evidential needs in establishing a cause for an observed effect.  
This concept is used in chemical risk assessment and assists in determining the level of 
evidence needed in making a regulatory decision in relation to adverse effects observed in 
animal models or symptoms observed in humans. 
 
Mode of action is defined as a series of key biological events leading to an observed 
toxicological effect (for example, metabolism to a toxic entity, cell death, regenerative repair 
and tumours). While a hypothesized mode of action is supported by experimental 
observations and related mechanistic data, it contrasts with mechanism of action, which 
generally involves understanding the molecular basis for an effect.  
  
In the toxicological sciences, the concept of mode of action is becoming increasingly 
important in interpreting toxicological data for risk assessment and in recommending 
additional relevant research.  

3.1 OVERVIEW OF POSSIBLE MCS MODE (S) OF ACTION  

With a view towards understanding mode(s) of action, a review of the available literature was 
undertaken to identify which scientific reports of the mechanisms of MCS are commonly 
discussed as reflecting the most biologically plausible and scientifically testable hypotheses. 

- 20 - 



A Review of Multiple Chemical Sensitivity 

This analysis identifies those theories that warrant further research/testing and these are 
presented below (in no specific order).  
 
Given difficulties in characterising MCS, this review is not exhaustive but covers major 
hypotheses.   

3.1.1 Immunological dysregulation 

Theories of immune dysregulation propose that MCS is caused by a chemically induced 
disturbance of the immune system leading to cell damage, in turn resulting in immunological 
dysfunction (Levin and Byers, 1987; 1992; Meggs, 1992, 1993).  
 
Within these theories, a distinction is made between a putative abnormal disturbance of 
immune mechanisms thought to be responsible for inducing the heightened chemical 
sensitivity in MCS, and immune sensitisation as the mechanism for chemical sensitivity 
involving classical allergic reactions reflected by predictable tissue reactions or changes in 
specific immune parameters. Immune (allergic) sensitisation alone per se would not be 
regarded as indicative of MCS as it is common, well characterised single organ phenomenon 
that does not meet the MCS Consensus Criteria of multiple organ involvement. 
 
A classical allergic reaction involves a specific cell or antibody-mediated response that alerts 
the body to the allergen and results in changes to some immunological parameters (such as 
increased serum IgE, IgG, complement levels or lymphocyte counts) that can be measured 
biochemically. Early immunological testing of MCS patients did not find levels of 
immunoglobulins, complement, B-cell, T-cell or T-cell subsets in MCS subjects outside 
normal limits that would indicate either allergic sensitisation or aberrant immune reactivities 
(Terr, 1986). Subsequent studies have reported out of range values in individual MCS 
patients for immunoglobulins, complement components, peripheral blood lymphocyte 
subsets, activated T cells or abnormal serum antibodies to tissue antigens and chemical-
protein conjugates (Thrasher et al. 1990; Fiedler et al., 1992; Heuser et al. 1992; Kipen et al. 
1992; Levin and Byers, 1992; Rea et al. 1992). However, across these studies, there were no 
consistent findings suggestive of immunological reactivity in MCS.  
 
Overall, it had been suggested from these early studies that a consistent pattern of 
immunological reactivity or abnormality indicative of a specific immunological deficit in 
MCS had yet to be found (Simon et al. 1993; Graveling et al. 1999; Labarge and McCaffrey, 
2000). More recently, although more subjects with idiopathic environmental intolerance (IEI -
defined on the basis of reported chemical sensitivities, symptoms and avoidance behaviour) 
reported allergies compared with somatoform disorder (SFD) or normal control subjects, total 
serum IgE, a common marker of allergic disease, showed no consistent changes with IEI, 
SFD or in normal controls (Bailer et al., 2005). 
 
A long term sensitisation method was described recently to identify very weak immediate and 
delayed type hypersensitivity reactions in an animal model of low level chemical allergy 
(Fukuyama et al. 2008). In a modification of the local lymph node assay (LLNA), levels of 
serum IgE, IgE expressing B cells, major histocompatibility complex (MHC) expressing 
lymphocytes and a range of proinflammatory cytokines were monitored following low level 
repeated dermal exposures to several known allergic sensitisers in mice. Although studies in 
humans have yet to be conducted by these authors, they suggest that this sensitive assay 
methodology could be used to identify low level allergic reactions to weakly immunogenic 
chemicals such as those reported as triggers in MCS. 
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Given the extent to which the chemicals implicated in MCS are structurally diverse, it is 
difficult to envisage a common change in immune parameters or adverse effect on immune 
function that would reflect or explain the symptomatology of MCS. Overall, some 
researchers have hypothesised that allergic or immunotoxicologic reactions could be 
contributing factors in at least a subset of MCS patients (Selner and Staudenmayer, 1992; 
Albright and Goldstein 1992; Meggs, 1992) but others have concluded that there is an 
absence of a consistent pattern of immunological reactivity or abnormality in MCS (Simon et 
al. 1993; Graveling et al. 1999; Labarge and McCaffrey, 2000). Unfortunately, the role of the 
immune system in MCS is difficult to assess from available reports because of an absence of 
testable immune hypotheses and choice of tests based on specific hypotheses, the lack of 
standardised protocols including for the selection of cases and controls and wide variations in 
the quality control of immunological testing (Mitchell et al., 2000).  
 
Reports also lack controls for common variables that influence the immune system e.g. age, 
stress, infections, smoking or drugs (Salvaggio, 1991; Gad, 1999).  
 
Consistent changes in certain immunological markers have recently been reported in a study 
of potential dysfunctions of chemical defenses in MCS (De Luca et al., 2010). An array of 
metabolic and immunological markers was studied amongst MCS individuals, individuals 
with suspected MCS and healthy control individuals. MCS and suspected MCS were 
diagnosed according to Cullen’s criteria (1987) and responses to a modified Quick 
Environmental Exposure and Sensitivity Inventory (QEESI). Serum levels of 
immunomodulatory cytokines (interferon gamma, interleukin 8 and 10, macrophage 
chemotactic protein 1, platelet-derived growth factor and vascular endothelial growth factor) 
were statistically significantly elevated in 77 MCS individuals compared to 52 healthy 
controls. From these results, in addition to alterations in serum metabolic markers seen in 
MCS and suspected MCS individuals, the authors concluded that dysfunctions of chemical 
defenses in MCS may be related to metabolising/antioxidant enzyme expression and activity 
mediated by proinflammatory agents. 
 
Research challenge: If further research on immune sensitisation or immune dysregulation in 
MCS is to be justified, it requires validated immune measurements with appropriate quality 
controls in well-defined clinical groups. Specific evaluations of immunological markers in 
population-based studies and during specific chemical challenges could be applied 
additionally to prospective, longitudinal evaluations of immune function and dysfunction in 
MCS individuals (Mitchell et al., 2000).   

3.1.2 Respiratory disorder/neurogenic inflammation 

The respiratory disorder/neurogenic inflammation theory suggests that MCS represents an 
amplification of non-specific immune responses to low-level irritants, initiated by the 
interaction of chemical irritants with sensory nerves in the respiratory mucosa. In essence, 
this theory contends that inhaled chemicals bind to receptors on sensory nerve C-fibres in the 
respiratory mucosa which triggers the local release of inflammatory mediators from nerve 
endings, leading to altered function of the respiratory system (Bascom, 1992; Meggs, 1993; 
1999). The airways are particularly sensitive to damage by airborne chemicals, particulates 
and infectious agents, and although MCS is also associated with chemical exposures via the 
skin or gastrointestinal tract, airborne chemicals are common initiators/triggers (Sorg, 1999) 
(Section 2.3) and respiratory symptoms are common complaints (Section 2.2). 
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As well as neurogenic inflammation at the site of chemical stimulus within the respiratory 
mucosa, multiorgan effects seen in MCS are thought to occur via a neurogenic inflammatory 
switching mechanism whereby antidromic sensory nerve impulses conducted through the 
central nervous system release inflammatory mediators at distant tissue sites. Parallels are 
drawn with a reputed neurogenic mechanism in disorders such as rheumatoid arthritis, 
migraine headache and FM (Bascom, 1992; Meggs, 1995, 1999; Meggs et al., 1996; Read, 
2002).  
 
The upper and lower airways are richly innervated with multiple subsets of nociceptive, 
parasympathetic and sympathetic nerves containing an array of ion channel receptor proteins, 
including members of the transient receptor potential (TRP) ion channel superfamily. TRP 
ion channels have a wide range of sensing properties and subsets of nociceptive primary 
sensory neurons contain proinflammatory neuropeptides which are released from nerve 
terminals after TRP receptor stimulation, thereby causing airways neurogenic inflammation 
(Nassini et al. 2010). Multiple levels of complexity in nasal innervations and TRP ion 
channel proteins, in addition to reactivities to multiple exogenous chemicals and endogenous 
proinflammatory agents observed for ion channels such as TRPA1 (Bessac and Jordt, 2008; 
Tai et al., 2008) are regarded as a rational basis for a spectrum of sensory responses to 
airborne chemicals in conditions including MCS (Bessac and Jordt, 2008; Baraniuk and 
Merck, 2009).  
 
In a variety of airways diseases, including those associated with chemical exposures, 
neurogenic inflammation mediated via sensory nerves contribute to acute defensive responses 
and chronic effects (Nassini et al., 2010). Asthma-like symptoms described as irritant-
induced asthma, occupational asthma or reactive airways dysfunction syndrome (RADS) can 
occur after accidental exposures to a range of airborne pollutants. Moreover, resultant 
airways inflammation, tissue remodelling and psychological impacts from exposures severe 
enough to result in worker’s compensation claims can persist for years (Malo et al., 2009). 
 
Because of a link between MCS and airborne chemical exposures, evidence for neurogenic 
inflammation in the airways has been sought in MCS individuals. Meggs and Cleveland 
(1993) conducted rhinolaryngoscopic examinations of the nose and throat in 10 MCS 
sufferers and reported chronic inflammatory changes in the nasal region and/or pharynx in all 
subjects. Another study although not conducting histological examinations reported 
significantly higher total nasal resistances and higher respiratory rates in 18 MCS sufferers 
(diagnosed on the basis of an environmental questionnaire and medical histories) compared to 
controls (Doty et al., 1988; Doty, 1994). 
  
The potential induction of neurogenic inflammation by volatile organic compounds (VOCs) 
was investigated in a challenge study with 25 individuals with self-reported MCS (Kimata, 
2004). Plasma levels of substance P (SP), vasoactive intestinal peptide (VIP) and nerve 
growth factor (NGF), but not histamine, were elevated in these individuals compared to 
normal or atopic eczema/dermatitis syndrome (AEDS) patients. Moreover, VOC exposures 
from a newly painted room sufficient to induce irritation, headache, nausea or dizziness in 
these MCS individuals increased plasma levels of these substances. In contrast, lower level 
VOCs (same room but 2 months after painting) were without effect. VOCs had no effect on 
plasma levels in normal subjects or AEDS patients. Exposure to the higher level VOCs also 
enhanced skin wheal responses induced by histamine in these MCS individuals. The results 
suggest plasma SP, VIP, NGF and histamine as biochemical markers for triggering events in 
MCS. Unfortunately, exposures were not conducted in a blinded fashion and therefore the 
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role of stress or expectation in subject responses is unclear. Also, the extent to which MCS 
reported by individuals conformed to the Consensus Criteria was not clear. 
 
As well as studies of airways inflammation, the sensitivity and specificity of chemosensory 
reactions have been tested in controlled challenge studies in MCS on the basis of reports of a 
heightened sense of smell in MCS patients. Despite recording higher total nasal resistances 
and respiratory rates, no significant changes were seen in the olfactory thresholds for 
phenylethyl alcohol or methylethyl ketone in 18 MCS sufferers compared to an age and 
gender matched control group (Doty et al., 1988; Doty, 1994). 
 
Hummel and colleagues also found that olfactory thresholds remained unchanged in a DBPC 
study involving 23 MCS patients (diagnosed according to Cullen’s criteria), exposed to either 
room air or a low concentration of 2-propanol. However, challenges with 2-propanol did 
produce increases in odour discriminatory performance in these individuals compared to that 
with room air suggesting an increased susceptibility to volatile chemicals.  Also, around 20% 
of the MCS patients presented symptoms regardless of the type of challenge, suggesting the 
susceptibility of MCS patients to unspecific experimental manipulations (Hummel et al., 
1996). 
 
In a review that included an extension of the above work, Dalton and Hummel (2000) found 
that olfactory thresholds of the 23 MCS patients were not significantly different from 
separately tested age and gender matched controls. Also in this study, twice as many MCS 
patients compared to controls reported symptoms regardless of the type of challenge, 
suggesting higher susceptibility of MCS patients to non-specific experimental conditions. 
These authors concluded that differences between MCS patients and controls regarding 
reactions to intranasal challenge with environmental odours appear to reflect changes in 
cognitive perceptual processing i.e. how odours are perceived, rather than differences in 
sensitivity or chemical sensory processing. 
 
Caccappolo et al. (2000) assessed general odour detection ability using phenylethyl alcohol 
and pyridine in 33 MCS subjects (diagnosed according to Cullen’s criteria) and compared 
these to CFS patients, asthma patients and normal controls. Similar to previous studies, no 
differences were found in odour detection thresholds or ability to identify odours in MCS 
subjects compared to these control groups.  
 
Others have also reported unaltered odour detections between similarly diagnosed MCS 
subjects and normal matched control individuals suggesting no alteration in olfactory-sensory 
function in MCS, but MCS individuals were reported to experience more unpleasant 
reactions to common odours (Ojima et al., 2002) and increased subjective ratings of irritation 
of the nose, eyes and airways (Georgellis et al., 2003).  
 
Increased subjective airways irritation or “sensory irritation” is a common observation in 
MCS individuals (Doty et al., 1988; Fernandez et al., 1999; Dalton and Hummel, 2000; 
Österberg et al., 2003). However, it is also common in the wider population (Holst et al. 
2009) where the term odour intolerance is sometimes used to describe heightened airways 
reactivity to airborne chemicals (Millqvist 2008). In general, sensory irritation can arise from 
exposures to a variety of chemical classes and early studies showed desensitisation of 
chemical-induced irritant responses with the respiratory irritant capsaicin, specific for the ion 
channel receptor TRPV1 (Nielsen, 1991).  
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Individuals with chronic cough (regardless of the putative cause) have increased sensitivity to 
the irritant effects of capsaicin and increased expression of TRPV1 on airways epithelial 
nerve fibres (Groneberg et al. 2004). MCS individuals (diagnosed using Cullen’s criteria) 
also show statistically significantly increased cough sensitivity to capsaicin with tidal 
breathing tests compared to health controls (Ternesten-Hasséus et al., 2002). However, this 
sensitivity depends on the testing procedures, with only marginal, non-statistically significant 
increased sensitivity observed compared to healthy individuals using single breath inhalation 
testing (Holst et al., 2009).  
 
Sensory hyperreactivity (SHR) is a discrete diagnostic condition within cases of airways 
sensory irritation defined as a combination of increased cough sensitivity to inhaled capsaicin 
and a high score on questionnaires examining behavioural consequences of self-reported 
odour sensitivity. Respiratory symptoms and behavioural/lifestyle changes as a result of 
chemical sensitivity are seen in both SHR and MCS. As a result, a resemblance between SHR 
and MCS is drawn, although the diagnosis of SHR implies that a single organ is affected, 
whilst MCS is defined as a multi-organ disorder (Millqvist 2008).  
 
Although studies have shown that MCS individuals display increased cough sensitivities with 
particular breathing tests using capsaicin, objective tests of irritation measuring cough reflex 
thresholds using capsaicin alone are not diagnostic for MCS. Non-MCS individuals with 
chronic airways irritation also show increased sensitivities as do patients such as those with 
eczema who display even greater responses than those with MCS (Holst et al., 2009). 
  
As an animal model of sensory irritation in MCS, Anderson and Anderson (1999) in a series 
of studies in mice examined the acute biological effects of air emissions from common 
consumer products associated frequently with MCS such as colognes, fabric softeners, air 
fresheners and mattresses. In chamber tests using pneumotachography, mice exposed to 
diluted volatile emissions from these products showed air flow limitations and changes in 
breathing patterns suggestive of sensory irritation. Neurobehavioural changes were also 
noted. Air samples taken from rooms in which these products were left to offgas, and from 
sites of complaints of poor air quality, also caused similar effects. For some chemical 
mixtures (eg some fabric softeners, vinyl mattress covers), but not others (e.g. solid air 
freshener), respiratory compromises as well as neurobehavioral changes increased with 
subsequent identical exposures, suggesting increased sensitivity over time to particular 
combinations of airborne chemicals. Unfortunately, the authors were not able to characterise 
emissions sufficiently to explain the sensitising potential of some products but not others. 
However, such direct measurement of sensory irritation in animals from airborne chemicals, 
especially well characterised individual chemicals and/or mixtures, may be a helpful model to 
explore neurogenic inflammation in MCS. 
 
Research challenge: The available information suggests that MCS individuals do not have 
heightened sensitivities with regards to the detection of odours. However, there may be 
inflammatory effects in the upper airways in at least some MCS individuals. It would be 
useful to examine these effects in larger cohorts. Nasal lavage studies used to quantify 
irritant-induced inflammation in allergic rhinitis and asthma could be used to examine MCS 
(Peden 1996).  
 
Recent work suggests that the majority of sensory neuronal inflammatory signalling in the 
airways involves TRPV1 and TRPA1 ion channels to the extent that these are considered 
prime candidates for pharmacological anti-inflammatory and anti-tussive treatments (Bessac 
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and Jordt, 2008; Nassini et al., 2010). Moreover, the sensitivity of TRPA1 to multiple 
exogenous and endogenous pro-inflammatory substances is viewed as an explanation for 
broad chemical sensitivities observed in individuals with RADS which may also extend to 
less clearly defined conditions such as MCS (Bessac and Jordt, 2008).  
 
Parallels are also drawn between SHR and MCS. However, whether such broad chemical 
sensitivities in SHR and RADS can account for all of the airborne chemicals implicated in 
MCS is not known. The expression and function of TRP ion channel receptors as well as the 
prevalence of tissue remodelling in the airways warrants study in MCS individuals.  
 
The mechanisms by which alterations in the respiratory mucosa and/or functional respiratory 
changes alone account for the multiple organ system effects in MCS are not known. The 
involvement of a neurogenic switching mechanism to explain multiple organ effects (Meggs 
and Cleveland, 1993; Meggs, 1995; 1999) has yet to be demonstrated in MCS (Graveling et 
al., 1999). Also, MCS is associated with chemical exposures not just via inhalation but also 
exposures via the skin or gastrointestinal tract. Moreover, although respiratory symptoms are 
reported in MCS, they do not appear to be the predominant symptom type with neurological 
symptoms being the most common (Section 2.2).  
 
Overall, further investigations would be helpful in determining the prevalence of airways 
hyperreactivity in MCS and the extent to which airways hyperreactivity is linked to multiple 
chemical reactivities and multi-organ symptomatology characteristic of MCS. In this respect, 
trials in MCS individuals examining the effects of agents which block TRPV1 and TRPA1 
ion channels may be instructive. 

3.1.3 Limbic kindling/neural sensitisation 

Many studies of MCS symptomatology note that disturbances related to the CNS are 
common (see Section 2.2). The limbic kindling/neural sensitisation model suggests that 
repeated perturbations of the CNS (in particular the limbic system) from a variety of 
environmental stressors may induce and amplify multiple organ responses to environmental 
chemicals.  
 
The limbic system is a group of interconnected brain structures involved in olfaction, 
emotions, learning and memory. The limbic system also participates in the regulation of 
many cognitive, endocrine and immune functions. The olfactory bulb is close anatomically to 
limbic structures and olfactory neurons have been suggested as a potential conduit for 
chemicals to reach the CNS. Consequently, Bell and colleagues postulated that olfactory-
limbic neural sensitisation could lead to polysymptomatic conditions involving multiple 
organs, such as MCS (Bell et al., 1992; 1997; 1998).  
 
Sensitisation in the context of neurological and behavioural studies commonly refers to the 
ability of repeated exposures to external stimuli e.g. drugs, chemicals, stress, to induce 
progressive increases in neurochemical and/or behavioural responses in individuals. In 
essence, neural sensitisation refers to a nonimmunological form of response amplification in 
an organism mediated via the nervous system. Numerous studies in animals and some in 
humans have demonstrated a variety of acute and chronic changes in brain physiology and/or 
behaviour in response to repeated electrical or chemical stimuli (Antelman, 1994; Gilbert, 
1995; Sorg et al., 1998; Sorg, 1999; Labarage and McCaffrey, 2000). Ashford and Miller 
(1998) outlined a number of human studies showing how chemical and cognitive modulation 
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of the limbic system can induce behavioural and other responses consistent with those seen in 
MCS.  
 
Kindling is a form of neural sensitisation defined classically as the ability of a repeated, 
intermittent electrical or chemical stimulus previously unable to induce a response, to induce 
a permanent susceptibility to seizure activity in later applications. Researchers have proposed 
limbic kindling as a type of neural sensitisation that may occur in MCS where chemical 
stressors (pharmacological or environmental) are able to induce physiological effects that 
then are amplified with the passage of time (Bell et al. 1992; Miller, 1992; Antelman, 1994). 
More recently, it has been recognised that whereas there is evidence for neural sensitisation 
in chemical sensitivity and MCS, evidence for a limbic kindling component in neural 
sensitisation is limited (Bell et al., 1999a). 
 
Regardless of the evidence for kindling as a mechanism for neural sensitisation, overall, the 
olfactory-limbic neural sensitisation model of MCS proposes that individual differences in 
reactivity to environmental substances derive from neurobiologically based differences in 
susceptibilities of the olfactory, limbic, mesolimbic and related pathways of the CNS to 
sensitisation (Bell et al., 1992; 1997; 1998). This neural sensitisation model claims that 
increases in limbic neuronal network excitability as a result of stimuli from environmental 
stressors may augment reactivity to low-level chemical exposures. Moreover, this model 
emphasises interaction between nervous, immune and endocrine systems within the central 
nervous system as an explanation of the wide variety of symptoms expressed in MCS.  
 
Neural sensitisation models of MCS infer a potential involvement of olfactory neurons. Both 
animal and human studies have demonstrated direct neurological pathways from the olfactory 
region of nasal cavity to the brain and close association between the olfactory bulb and the 
limbic system within the brain. Therefore, the nose offers potentially a direct pathway into 
the limbic system for many environmental molecules via the nasal mucosa and olfactory 
nerves bypassing the blood brain barrier. However, although nose to brain transport of 
substances via olfactory nerves has been demonstrated in animals, the evidence of such a 
transport mechanism in humans is much less complete and still the subject of debate (Illum, 
2004). 
 
One issue with the involvement of chemicals in a limbic kindling mechanism for MCS is the 
levels of chemical exposures necessary for kindling to occur. Chemical kindling/neural 
sensitisation described in animals typically occurs in response to pharmacologically effective 
doses of chemicals rather than at the low doses alleged to cause MCS in humans. This 
suggests that if limbic kindling was part of the aetiology of MCS, a higher prevalence of 
MCS would be expected in individuals with higher levels of chemical exposure, such as those 
exposed to chemicals in industrial settings. However, this does not appear to be the case (see 
Section 2.6). 
 
Arnetz (1999) proposed an integrated model for MCS based on sensitisation of the limbic 
system induced or augmented not just by chemicals but by a range of environmental stressors 
including psychosocial stress or “life trauma” events. Once sensitised, the limbic system then 
reacts to a greater number of triggering events that include chemicals, noise and 
electromagnetic radiation (Arnetz, 1999).  
 
Several animal models lend support to this psychosocial stress-related model of neural 
sensitisation in MCS. Friedman et al. (1996) demonstrated that in mice, stress significantly 
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increased blood brain barrier (BBB) permeability to peripherally administered Evan’s blue–
albumin, plasmid DNA and the acetylcholinesterase inhibitor pyridostigmine, suggesting that 
peripherally acting chemicals administered under stress can reach the brain and affect 
centrally controlled functions (Friedman et al., 1996).  
 
In a rat model of neurological impairment in Gulf War Syndrome, Abdel-Rahman et al. 
(2002) showed that the combination of restraint stress and low dose repeated exposures to 
pyridostigmine and the pesticides DEET and permethrin produced BBB disruption and 
neuronal cell death in the cingulate cortex, dentate gyrus, thalamus and hypothalamus in 
excess of that seen with either stress or chemicals alone. A follow up histopathological study 
of the same animals (Abdel-Rahman et al., 2004) revealed neuronal cell death also in areas 
not associated with BBB disturbances. Liver damage was also observed in animals subject to 
combined stress and chemical exposures in excess of that seen with stress or chemicals alone. 
In this model, several mechanisms (BBB breakdown, compromised liver clearances) 
appeared to be involved in inducing neural damage and this integrated model of chemical 
toxicity from combined stress and low level chemical exposures could be further 
investigated. 
 
In another series of rat models, Sorg et al. (2001) described the ability of repeated 
formaldehyde inhalation exposures to produce behavioural sensitisation in female rats to 
subsequent psychostimulant (cocaine) injections, suggesting low level formaldehyde-induced 
altered dopaminergic sensitivities in mesolimbic pathways. Behavioural sensitisation 
(measured by locomotor activities) was observed with 20 day, but not 7 day formaldehyde 
exposures.  
 
In other studies, formaldehyde exposures also enhanced fear conditioning responses to odour 
(orange extract) in male rats, but not female rats. In these, the enhanced fear conditioning was 
explained by limbic sensitisation and/or enhanced odour responses from increased airways 
irritation. Low level repeated formaldehyde exposures themselves were also reported to alter 
locomotor patterns in male (but not female) rats and also alter sleep patterns in male rats upon 
withdrawal. These studies provide models of at least certain aspects of MCS such as cross 
sensitisation to different chemicals and behavioural alterations including anxiety and fatigue 
related to low level chemical exposure. 
 
Human neurological studies have also been conducted in an attempt to objectively measure 
functional changes in the CNS of MCS individuals. A neuropsychological study by Brown-
DeGagne and McGlone (1999) examined the cognitive profile of MCS subjects within the 
framework of the olfactory-limbic sensitisation model. Matched group comparisons found 
that MCS subjects performed as well as control subjects on all cognitive tasks. However, 
confounding factors such as the use of medications or chronic illness were not considered 
when determining the effect on cognitive responses. Thus, no definitive conclusions could be 
drawn regarding the validity of the olfactory-limbic model from this study. 
 
Early electroencephalographic (EEG) studies in normal subjects suggested the ability of 
airborne chemicals at levels below olfactory thresholds to alter EEG activities and mental 
performances (Lorig, 1994). Neural sensitisation (increased EEG delta activity) was 
demonstrated in a challenge study in a subset of chemically intolerant individuals who had 
not made lifestyle changes due to chemical intolerance but not in chemically intolerant 
individuals who had made lifestyle changes (Bell et al., 1999b). Neural sensitisation 
(increased EEG alpha frequency amplitudes) was also demonstrated after repeated 
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intermittent exposures to chemicals both in chemically sensitive (CS) women and sexually 
abused (SA) women but not in normal controls (Fernandez et al., 1999). Sensitisation also 
observed with room air exposures in CS and SA subjects suggesting a role for non-chemical 
stimuli in this study. Both these studies provide objective measures of neural sensitisation in 
laboratory settings but they appear to be influenced by psychological states of the subjects. 
Also, the extent to which these chemically intolerant subjects would be regarded as having 
MCS is unknown.  
 
Similarly, Joffres et al. (2005) in a pilot study reported significant changes in skin 
conductance in 10 individuals with MCS diagnosed using the Consensus Criteria compared to 
7 control subjects but also noted the importance of identifying potentially confounding 
anxiety responses. 
 
Brain imaging studies using single proton emission computed tomography (SPECT) have 
been conducted in individuals with CFS and MCS as well as for investigating specific 
neurotoxic exposures not directly related to MCS (Heuser et al., 1994; Simon et al., 1994). 
Early studies of MCS were difficult to interpret because of clinical variability, lack of strict 
diagnostic criteria and uncharacterised neuropathology (Mayberg, 1994). A subsequent 
review of SPECT studies of individuals who reported chemical sensitivity (inclusion criteria 
and relationship with MCS unknown) also noted the need to establish the specificity and 
relevance of changes by comparisons with challenge studies in chemically naïve, healthy 
controls (Ross et al., 1999). 
 
Positron emission tomography (PET) showed areas of cortical hypometabolism and limbic 
hypermetabolism suggesting limbic involvement in a small cohort of individuals (7) with 
both MCS (according to Cullen’s criteria) and neurotoxic injury compared to normal controls 
(Heuser and Wu, 2001). In 12 subjects with MCS alone, PET revealed mild glucose 
hypometabolism in one patient, however, compared to normal control subjects, MCS patients 
did not show neurotoxic or neuroimmunological brain changes of functional significance 
(Bornschein et al., 2002b). Similarly negative findings were reported by the same research 
group in subsequent PET and neuropsychological studies of 12 patients with well 
characterised idiopathic environmental intolerance compared to 17 healthy controls. No 
consistent or characteristic neuropsychology or functional imaging patterns for the intolerant 
subjects could be found (Bornschein et al., 2007). 
 
Another recent study of odour processing in MCS subjects was conducted by Hillert et al. 
(2007) using PET. Following odour challenges, MCS subjects showed less activation of 
normal odour processing brain regions compared to control subjects (measured by changes in 
regional cerebral blood flow), despite discomfort reported and physiologically confirmed by 
decreased electrocardiogram waveform intervals. Moreover, MCS subjects showed an odour-
related increase in activation of the anterior cingulate cortex and cuneus-precuneus, effects 
not seen in controls. The authors reported no evidence of general neuronal supersensitivity in 
olfactory circuitry and concluded that MCS subjects process odours differently than normal 
individuals, without signs of neural sensitisation. A “top-down” modulation of odour 
responses through brain regions involved in anticipation, attention, conditioning, harm 
avoidance and perceptual selection was suggested. 
 
A similar hypoperfusion of odour processing areas was shown also in a recent small case 
control study of 8 MCS individuals identified using the Consensus Criteria (Orriols et al., 
2009). Using SPECT following non-blinded airborne chemical challenges, MCS individuals 
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showed statistically significant hypoperfusion of olfactory, right and left hippocampus, right 
parahippocampus, right amygdala, right thalamus, right and left Rolandic and right temporal 
cortex regions compared to healthy age-, sex-, educationally- and socioeconomically- 
matched controls. The authors postulated that reduced inhibitory signalling from these 
olfactory areas may explain heightened chemical sensitivity. 
 
Research Challenge: Overall, results from small studies of brain function in MCS individuals 
are mixed and the experimental needs outlined in early reviews of neurophysiological studies 
still apply. Objective measurements of neural sensitisation in MCS individuals require further 
controlled studies of well characterised individuals using standardised clinical criteria. The 
behavioural state of subjects during EEG and brain imaging studies would appear to be of 
particular importance. Control subjects with similar exposure histories but without subjective 
complaints may be better controls than age-, sex-, educationally- or socioeconomically- 
matched subjects (Mayberg, 1994). Interpretation of imaging studies would be assisted by 
further controlled challenge studies, in particular using subthreshold exposures, in chemically 
sensitive subjects (Mayberg, 1994) and also normal subjects (Ross et al., 1999). 
 
Despite these research needs, there remain several types of observations that support a neural 
sensitisation model for MCS (reviewed by Bell et al., 1999a; 2001). In animals and humans, 
sensitisation can induce a variety of physiological and behavioural effects. A key feature of 
the sensitisation that occurs in MCS is a two step process – initiation whereby a single strong 
or multiple low level or moderate exposures to a stimulus can increase subsequent responses, 
and elicitation where the same or a cross-sensitising stimulus activates an amplified response. 
There are similarities between neural sensitisation models and MCS with regards to a 
spreading of responses where, over time, reactions are seen to a wider variety of chemical 
stimuli than those responsible for the sensitised state (Ashford and Miller, 1998). 

3.1.4 NMDA receptor activity and elevated nitric oxide and peroxynitrite  

Pall (2002; 2003) hypothesised that the hypersensitivity reportedly experienced by MCS 
sufferers can be explained by increases in N-methyl-D-aspartate (NMDA) receptor activity 
coupled with stress-related increases in nitric oxide and the oxidative product peroxynitrite. 
This hypothesis is the main subject of a recent extensive review of MCS by this author (Pall, 
2009) and so will only be outlined in brief here.  
 
This theory suggests that hypersensitivity arises through limbic kindling/neural sensitisation 
and/or neurogenic inflammation processes involving short-term environmental stressors that 
stimulate NMDA receptors also producing elevated levels of nitric oxide and peroxynitrite. A 
cycle of interconnected reactions, known as the NO/ONOO cycle, then acts to increase the 
stimulation and hypersensitivity of NMDA receptors and inducing extreme chemical 
sensitivity. The cycle involves: 
 
a) nitric oxide acting as a retrograde messenger and stimulating neurotransmitter (glutamate) 
release, leading to increased NMDA receptor activity,  
b) nitric oxide inhibiting cytochrome P450 leading to decreased degradation of environmental 
chemicals,  
c) nitric oxide reacting with superoxide to form peroxynitrite which induces increased 
sensitivity of NMDA receptors, and  
d) peroxynitrite-mediated effects including increases in blood brain permeability, leading to 
increased access of chemicals to the central nervous system.  
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More recent developments of this theory also implicate increased activity of TRP receptors in 
the CNS and peripheral nervous systems which can increase nitric oxide levels and stimulate 
NMDA receptor activity (Pall, 2004; 2007a, b; 2009). Overall, this theory implicates seven 
individual chemicals or chemical classes - organophosphorous/carbamate, organochloride 
and pyrethroid pesticides, organic solvents, carbon monoxide, hydrogen sulphide and 
mercury/mercurial compounds, as initiating cases of MCS through their ability to increase 
NMDA receptor activity.  
 
Five distinct principles and types of evidence are identified for the NO/ONOO cycle 
mechanism theory as an explanation for MCS and other multisystem illnesses (Pall, 2007a, b; 
2009): 
 

 Short term stressors act by raising nitric oxide synthesis and levels of nitric oxide 
and/or other cycle elements.  

 
 Initiation is converted into chronic illnesses through chronic elevation of cycle 

elements.  
 

 Symptoms and signs are generated by elevated nitric oxide and/or peroxynitrite, 
inflammatory cytokines, oxidative stress, NMDA and TRPV1 receptor activity and/or 
other aspects of the cycle. 

 
 Fundamental mechanisms are local. The cycle components nitric oxide, superoxide 

and peroxynitrite have quite limited diffusion distances in biological tissues and the 
mechanisms involved in the cycle act at the level of individual cells. The local nature 
of the cycle biochemistry provides for wide variations in tissue impacts leading to 
variations in symptoms and signs from one individual to another. 

 
 Therapy for MCS and other multisystem illnesses should focus on down-regulating 

NO/ONOO cycle biochemistry. 
 
A neural sensitisation mechanism involving several NO/ONOO cycle elements notably 
NMDA activity, nitric oxide and intracellular calcium is hypothesised to be responsible for 
central nervous system symptoms. Peripheral sensitivities expressed in the respiratory or 
gastrointestinal tracts, lungs, skin and other tissues are hypothesised to occur via local 
neurogenic inflammatory mechanisms also involving NO/ONOO cycle elements including 
nitric oxide, local oxidative stress and peroxynitrite elevation, TRP receptors, mast cell 
activation and release of inflammatory cytokines.  
 
Research challenge: The plausibility of this theory is based on established biochemical 
mechanisms some of which have been implicated in human studies. In addition, the role of 
cycle components has been implicated in a number of animal studies regarded as animal 
models for MCS involving neural sensitisation and other mechanisms (reviewed by Pall, 
2009). It also provides an explanation for MCS that potentially unifies other theories for 
MCS such as neurogenic inflammation and neural sensitisation.  

Overall, however, the complex role of multiple NO/ONOO cycle components requires 
confirmation in MCS subjects for this theory to be a demonstrated mechanistic explanation 
for MCS. There is currently an overall lack of convincing evidence from studies of MCS 
individuals that directly demonstrates the presence of much of the hypothesised biochemistry 
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purported to possess a causal role in chemical sensitivity. Moreover, given the central role of 
nitric oxide, peroxynitrite and NMDA receptors in this theory, the effects of agents that 
disrupt this biochemistry, such as nitric oxide scavengers, synthesis inhibitors or NMDA 
antagonists also have not been investigated adequately in MCS. Anecdotal reports exist of the 
efficacy of several agents including the NMDA antagonist dextromethorphan and the nitric 
oxide scavenger hydroxocobalamin in MCS (Pall, 2002; 2007a, b; 2009), but overall, more 
information is needed to determine the effectiveness of selective agents that inhibit 
NO/ONOO biochemistry in MCS as evidence for this mode of action in MCS.  
 
Another method of determining the contribution of at least one important component of the 
NO/ONOO cycle would be to measure levels of nitric oxide in MCS individuals before and 
after chemical challenge. Because nitric oxide is stable in the gas phase it could be measured 
in expired air (Pall, 2007b). 
 
Another consequence of the NO/ONOO theory for MCS is that it implicates specific 
individual chemicals and classes of chemicals on the basis of a common ability to increase 
NMDA receptor activity. Notwithstanding the extreme broadness of certain classes of 
chemicals implicated in this theory eg. organic solvents, the plethora of chemicals and 
chemical products implicated in MCS raises the question as to whether multi-organ 
sensitivities observed in MCS can be explained adequately by this mechanism for all 
chemicals elicitants.  
 
Interestingly also in the context of this theory, psychological stress is acknowledged as a 
potential environmental stressor in several other multisystem illnesses such as CFS, FM and 
PTSD held by the proponents of this theory to be related to MCS, but not in MCS itself, 
despite evidence from other studies for at least a contributory role. Finally, given that this 
hypothesis is linked at least in part to the limbic kindling/neural sensitisation and neurogenic 
inflammation theory, this hypothesis would benefit from addressing the same identified 
research needs as for these models. 

3.1.5 Toxicant-induced loss of tolerance (TILT) 

Miller (1997) proposed another disease theory, TILT, to explain chemical sensitivity, 
including MCS. This theory suggests that acute or chronic chemical exposures can cause 
susceptible persons to lose their tolerance to previously tolerated chemicals, drugs and foods. 
TILT is described in the context of two step process – initiation from repeated low level or a 
single high level chemical exposure, and subsequent triggering from everyday common 
chemical exposures. Once sensitised, low-level exposure to a plethora of substances may 
trigger symptoms. Miller argues that TILT may prove to be a new theory of disease causation 
parallel to the germ, immune and cancer theories.  
 
No mechanism is proposed in detail to account for the initial loss of tolerance or the apparent 
spread of sensitivity to other unrelated chemicals in MCS. Tolerance breakdown may involve 
the cholinergic nervous system, neural sensitisation or multiple neurotransmitters and genetic 
polymorphisms, underlying parallels between chemical intolerance and addiction (Miller 
2000). The diverse symptoms associated with MCS is explained with use of a masking 
concept, with the specific response to a particular toxicant being masked by responses to 
other exposures still affecting the person (Ashford and Miller, 1998; Miller, 1996, 1997; 
2000; Miller et al., 1997; 1999a, b). According to this theory, the diagnosis of sensitivity 
depends on optimising experimental conditions using an environmental medical unit to 
“unmask” patients and remove the influence of background trigger substances.  
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Research challenge: According to Miller (1997), a dedicated environmental medical unit is 
required to control masking from background chemical exposures and studies to date 
generally have failed to unmask patients before challenge. Whereas such studies in a 
dedicated facility would reveal the reliability, or otherwise, of reactivities to chemical 
triggers, it is unclear to what extent they would elucidate the TILT theory for MCS as no 
precise physiological mechanism has been proposed to explain the chemical sensitivity. 

3.1.6 Altered xenobiotic metabolism 

Another postulated mechanism for MCS is genetically based differences in the abilities of 
MCS individuals to metabolise chemicals. 
 
Although in absolute terms the prevalence of MCS amongst Gulf War veterans is low (less 
than 7%), Gulf War veterans are approximately three and one half times more likely to report 
multi-symptom conditions including MCS, compared to non-Gulf veterans (Thomas et al., 
2006). Also, in British Gulf War veterans, MCS has been strongly associated with exposure 
to pesticides (Reid et al., 2001). 
 
In a genotypic study of Gulf War veterans, Haley et al. (1999) reported an association 
between chronic neurological symptoms and PON1 paraoxonase/arylesterase gene 
polymorphisms. Studying 20 healthy control subjects (10 deployed and 10 non-deployed 
personnel) and 25 Gulf War veterans with neurological symptoms ranging from impaired 
cognition to various manifestations of confusion/ataxia, veterans were significantly more 
likely than the well controls to possess the PON1 R allele (QR heterozygous or R 
homozygous). This allele encodes an R allozyme associated with impaired metabolism of 
organophosphate chemicals such as sarin and chlorpyrifos to which Gulf War veterans were 
thought to have been exposed at low levels. These findings are interpreted to support the 
theory that neurological impairment in veterans may result from exposure to particular 
environmental chemicals in the absence of protective alleles of the polymorphic PON 1 gene. 
 
A subsequent case control study examined gene polymorphisms for selected metabolic 
enzymes including PON1 in 203 MCS women and 162 normal control women (McKeown-
Eyssen et al. 2004). MCS participants were chosen by questionnaire based in part on the case 
definition of Nethercott et al. (1993). This study reported that women with MCS showed 
higher hepatic cytochrome P450 isozyme CYP2D6 gene activity and NAT2 “rapid” 
acetylator gene activity compared to controls. The CYP2D6 gene encodes the monoxygenase 
enzyme debrisoquine hydroxylase which metabolises endogenous neurotransmitters and a 
variety of xenobiotics. The NAT2 gene encodes an N-acetyltransferase isozyme which 
metabolises aromatic amines.  
 
The study also found an overrepresentation in MCS cases of the PON1 QR heterozygous 
genotype, similar to the study of Haley et al. (1999) in Gulf War veterans. However, in 
contrast to the Haley et al. (1999) study, no association was found between MCS and the 
homozygous PON1 R genotype. Also, no associations were found for PON2 or MTHFR 
C677T genes, the latter which encode methylenetetrahydrofolate reductase involved in 
Vitamin 12 and folate metabolism, processes that have been implicated in nonspecific 
neurobehavioural symptoms in MCS (McKeown-Eyssen et al., 2004). 
 
Another cross-sectional study of gene variants in cases of self-reported chemical sensitivity 
(determined using an Environmental Exposure and Sensitivity Inventory) revealed that a 
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cohort of 273 chemically sensitive individuals more frequently possessed the NAT2 “slow” 
acetylator genotype or genetic deletions for glutathione S-transferases (GSTM1 or GSTT1) 
compared to a cohort of 248 less chemically sensitive individuals (Schnakenberg et al., 
2007). The differences in these findings with respect to the NAT 2 genotype compared to 
McKeown-Eyssen et al. (2004) showing greater prevalence of NAT2 “rapid” acetylator 
genotype was explained by differences in case inclusion criteria, noting that cases were not 
assessed against the specific criteria in common MCS case definitions such as of Cullen 
(Schnakenberg et al., 2007).  
 
A more recent case control study of the role of genetic variations in MCS examined gene 
polymorphisms for 5HTT, NAT1, NAT2, PON1, PON2 and SOD2 in 59 self-reported MCS 
individuals compared to 40 normal controls from the same anthroposphere i.e. living 
surroundings (Wiesmüller et al., 2008). MCS individuals were screened for inclusion 
additionally by a standardised, validated MCS questionnaire. In contrast to previous studies, 
no significant differences were found in the proportions of gene polymorphisms between 
MCS and normal control individuals. Differences in results for NAT2 and PON1 
polymorphisms from previous studies were attributed to the comparatively small sample size 
but also to differences in case inclusion criteria in this study.  
 
These authors also drew similarities between these results and those of a larger German 
multicentre study of MCS (Eis et al., 2008). In self-reported MCS outpatients recruited from 
environmental medicine units, no overrepresentations in any of 17 candidate genes associated 
with enzyme polymorphisms related to xenobiotic metabolism, toxicologically relevant 
receptors, carrier proteins or mediators of inflammation were detectable. Unfortunately, no 
details of this genetic analysis were provided in the Eis et al. (2008) paper.  
 
Another German study showed a statistically significant overrepresentation of UDP-
glucuronosyltransferase UGT1A1 gene polymorphisms amongst 42 patients suffering from 
environmental disease (MCS and/or CFS and/or FM) in southern Germany (Müller and 
Schnakenberg, 2008). Unfortunately, no details (numbers of subjects, diagnostic criteria, 
genetic analyses) were provided for the MCS individuals in this study. 
 
Genetic susceptibility factors in MCS were also studied recently by Berg et al. (2010). These 
investigators examined the prevalence of polymorphisms for the genes CYP2D6, NAT2, 
PON1, MTHFR and CCK2R (cholecystokinin 2 receptor, putatively linked to panic disorder 
– see Section 3.1.8) in 96 physician diagnosed MCS individuals (Cullen’s criteria) and a 
population sample of 1027 individuals. No statistically significant differences were found for 
allelic frequencies in a case-control analysis of MCS individuals and matched non-chemically 
sensitive individuals from the population sample. A statistically significant difference in 
CCK2R allele (21) frequency was observed in the case-control analysis when using the entire 
population sample as the control group. However, no statistically significant differences were 
seen in allelic frequencies (including for CCK2R) within the population sample between 
groups of individuals stratified according to severities of self-reported discomfort with 
common airborne chemicals.  
 
These results did not confirm earlier associations for CYP2D6 or NAT2 (McKeown-Eyssen 
et al., 2004) or PON1 alleles (Haley et al., 1999; McKeown-Eyssen et al., 2004). For 
CCK2R, allele 21 was statistically significantly overrepresented in contrast to a previous 
study showing overrepresentation of CCK2R allele 7 in MCS individuals (Binkley et al., 
2001) (Section 3.1.8). Consequently, the authors suggested that MCS may represent a 
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heterogeneous disorder and that depending on the chemical exposure, a given metaboliser 
phenotype may confer either protection or increased risk of harm. Consequently, a future 
strategy may be to study groups of individuals stratified according to reported exposures or 
symptoms. 
 
Polymorphisms of xenobiotic-metabolising enzymes were also studied by De Luca et al. 
(2010) amongst 133 MCS individuals, 93 individuals with suspected MCS and 218 healthy 
individuals. MCS and suspected MCS were diagnosed according to Cullen’s criteria and 
responses to a modified Quick Environmental Exposure and Sensitivity Inventory (QEESI). 
Allelic variants for the cytochrome P450 isoforms CYP2C9, CYP2C19, CYP2D6 and 
CYP3A5, as well as UDP- glucuronosyltransferase UGT1A1 and glutathione S-transferases 
GSTP1, GSTM1 and GSTT1 were examined. No statistically significant differences were 
reported between MCS cases (proportions of MCS and suspected MCS individuals in test 
cohorts not stated) and healthy controls.  
 
The negative results for CYP2D6 were similar to that of Berg et al. (2010) who were also 
unable to verify a previous statistically significantly increased prevalence for CYP2D6 in 
MCS (McKeown-Eyssen et al., 2004). Neither did this study confirm previous reports of a 
statistically significant overrepresentation of UGT1A1 polymorphisms amongst 
environmental disease (MCS/CFS/FM) patients (Müller and Schnakenberg, 2008).  
 
As well as genetically based determinants of xenobiotic-metabolising capability, these 
authors also assayed numerous plasma metabolic and cytokine indicators of enzyme function. 
An array of enzymatic and non-enzymatic metabolic parameters and cytokine levels were 
significantly altered in MCS and/or suspected MCS individuals compared to healthy controls. 
The authors concluded that dysfunction of chemical defenses in MCS may not depend 
predominantly on genetic susceptibilities but on non-genetic modifications of 
metabolising/antioxidant enzyme expression and/or activity mediated by proinflammatory 
agents (De Luca et al., 2010). 
 
A genetic rat model of cholinergic hypersensitivity originally established to study depression 
displays behavioural characteristics similar to those reported in MCS (Overstreet and Djuric 
2001). The cholinergic system is pervasive and involved in many physiological and 
behavioural functions. Flinders Sensitive Line (FSL) rats were selectively bred for sensitivity 
to anticholinesterase organophosphates as an animal model of depression. This line exhibits 
fatigue and reduced appetite but exhibits normal hedonic responses and cognitive functions 
and also responds to antidepressant drugs. However, this line also demonstrates greater 
sensitivity to several other classes of chemical compounds and along with fatigue and 
abnormal sleep and appetite superficially resembles at least part of the clinical picture of 
certain MCS individuals.  
 
The chemical sensitivity in this rat line is not related to precipitating xenobiotic chemical 
exposures. Also, the displayed behavioural characteristics do not completely reflect the 
cluster of symptoms commonly reported in MCS, and in some respects, differ notably e.g. 
absence of cognitive dysfunction. However, this may be a useful model for insights into 
certain subpopulations of MCS individuals.  
 
Across available studies, current genetic profiling does not provide a clear genotypic 
characterisation of MCS individuals. Differences in gene polymorphisms between studies 
have been attributed to differences in case inclusion criteria (Schnakenberg et al., 2007), the 
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small size (representativeness) of certain studies (Wiesmüller et al., 2008), normal differences 
in allelic frequencies across different populations and differences in chemical exposures 
responsible for the MCS condition (Pall, 2009; Berg et al, 2010). A confounding factor in 
implicating alterations in xenobiotic metabolism in MCS is that the genes for which certain 
polymorphisms are overrepresented in MCS groups also have known functions not just in the 
metabolism of certain xenobiotics but also in the metabolism of normal endogenous products. 
For example, the paraoxonase gene family has ubiquitous anti-oxidant and anti-inflammatory 
roles and appears to be central to a range of cardiovascular, metabolic, neurological and 
infectious illnesses (Camps et al., 2009). Also, the environment of chemical exposures may 
be critical in determining whether the biotransformative activities of one or more 
metabolically relevant genes are related to MCS in individuals. Gene products may have a 
detoxifying role for certain toxicants, but for others, through metabolic activation may 
produce secondary toxicants which themselves confer specific symptoms of chemical 
sensitivity in some individuals. This process of toxication or metabolic activation of 
xenobiotics to harmful products is well known in toxicological science, but the extent to 
which this process is active in MCS is not known. 
 
Research challenge: The hypothesis of altered xenobiotic metabolism as an explanation for 
MCS would benefit from additional genetic or biochemical profiling of biologically plausible 
xenobiotic related genes/gene products in carefully diagnosed MCS individuals. The 
hypothesis would benefit from correlating genetic/biochemical profiles with confirmed 
chemical initiators/triggers. 

3.1.7 Behavioural conditioning 

Conditioning is a form of psychobiological learning, whereby in its simplest form repeated 
pairing of a previously neutral (conditioned) stimulus with a biologically active 
(unconditioned) stimulus eventually results in the ability of the neutral stimulus to induce 
conditioned biologic responses (Bell et al., 1999a). Some researchers have proposed a 
behavioural conditioned response to chemical odours in MCS, in which a strong-smelling, 
chemical irritant causes a direct and unconditioned physical or psychophysiological response 
(Bolla-Wilson et al., 1988; Shusterman et al., 1988; Siegel, 1999; Bolt and Kiesswetter, 
2002). Subsequent exposure to the same irritant at much lower concentrations elicits a 
conditioned response of the same symptoms. Examples of documented conditioning-related 
phenomena include pharmacological sensitisation, conditioned immunomodulation and 
odour/taste aversion (Siegel and Kreutzer, 1997; Giardino and Lehrer, 2000). 
 
Several experimental trials of conditioned reactions in healthy subjects demonstrated that 
subjects can acquire and then lose somatic symptoms and altered respiratory behaviours in 
response to odorous chemical substances, if these odours were associated with unrelated 
symptom-inducing physiological challenges (hyperventilation from exposure to CO2 enriched 
air) or information on adverse health impacts (Van den Bergh et al., 1999; 2001; Devriese et 
al., 2000, 2004; Meulders et al., 2010). Conditioning in these trials could be replicated by 
mental cues and images alone indicating that conditioning stimuli may occur psychologically 
as well as physiologically. The occurrence of conditioning in healthy subjects suggests the 
possibility that the symptoms of MCS in certain individuals may be the result, perhaps in 
part, of a conditioned response.   
 
In the above trials, mental evocation of images associated with CO2 challenges and 
hyperventilation elicited increases in symptoms but only when the imagined situations were 
stressful i.e. odours were foul smelling. Conditioning only occurred with actual or imagined 
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exposures to foul smelling odours, not to neutral or pleasant odours. Moreover, once 
symptoms were learned, they also generalised to new odours but only provided that they 
shared a negative affective valence i.e. were foul smelling. In MCS, the spreading of 
responses is thought by some to occur through similar stimulus generalisation where other 
odorous agents or even the perception of exposure may begin to elicit the conditioned 
response (Bolla-Wilson et al., 1988; Devriese et al., 2000; Lehrer, 2000). 
 
One question regarding the role of odours as a conditioning response in MCS is whether 
MCS individuals have heightened abilities to detect odours. MCS individuals do not appear 
to possess greater ability to detect odours, but do report increased subjective sensory irritation 
(See Section 3.1.2). 
 
A review of chemosensory function by Dalton and Hummel (2000) concluded that 
differences between MCS subjects and controls in reactions to intranasal challenges with 
odours appear to reflect changes in cognitive perceptions rather than differences in sensitivity 
or chemical sensory processing. Also in FM patients in which olfactory function was assessed 
objectively, individuals appeared to show normal sensitivity to threshold concentrations and 
decreased responses to supra-threshold stimuli. However, when assessed subjectively i.e. via 
self-report, these patients rated themselves as more sensitive than the controls. This was 
despite odour identification task scores for these patients being significantly lower than the 
controls (Dalton and Hummel, 2000). 
 
The potential role of stressful events in MCS has also been hypothesised in the context of 
conditioning. Pennebaker (1994) in noting that virtually all diseases have physical symptoms 
that are influenced by psychological processes, reported that subjects who report higher rates 
of physical symptoms are often people who have suffered traumatic experiences before 
reporting their symptoms. Deployments to war zones have been associated with increased 
prevalence of MCS and multi-symptom conditions (Black et al., 2000a; Gray et al., 2002; 
Thomas et al., 2006; also see Sections 2.3 and 4.1.2), although overall, the prevalence of 
MCS in such individuals overall is low (less than 7%) (Thomas et al., 2006). In the 
population survey of MCS by Caress and Steinemann (2003), questions were asked about 
mental or emotional problems prior to the onset of hypersensitivity. Only 1.4% of 
respondents indicated such a history, but unfortunately, the extent to which these results 
could be extrapolated to the presence or absence of potentially precipitative traumatic or 
stressful events is not clear. 
 
Sparks (2000b) suggested that MCS is characterised by an overvalued idea of environmental 
hazards and their debilitating effects, pointing to evidence illustrating that individual belief 
systems can be manipulated or conditioned to respond to innocuous, yet odorous triggers that 
can cause pathophysiology associated with MCS. Behavioural conditioning approaches to 
MCS therefore should aim towards symptom desensitisation and the prevention of 
reinforcement of illness behaviour (Sparks, 2000b). More recent reviews of behavioural and 
social factors in MCS suggested that MCS be conceptualised using a multi-factorial model, 
incorporating physiological, social and psychological factors. Physiological processes such as 
exposures to odours under distressing circumstances may interact with beliefs, perhaps 
engendered by media reporting, reinforcing the interpretation of somatic sensations as 
pathological. Protracted courses of avoidance may lead to chronic disability, in part 
perpetuated by iatrogenic influences from unproven therapies sought from perceived experts 
(Mayou et al., 2005; Das-Munshi et al., 2007). 
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A similar conditioning model of MCS was also proposed by Österberg et al. (2006) who 
identified the need for cognitive-behavioural therapy via a large scale treatment study to 
validate this model and establish effective treatment regimes. In a study to identify early 
psychological determinants for the development of MCS, these authors found that otherwise 
normal, occupationally engaged individuals who claimed to be annoyed by both 
chemicals/smells and electrical equipment, or by electrical equipment alone, showed strongly 
elevated trait anxiety/neuroticism personality traits, mental distress and subjective health 
complaints. Similar, but much less marked, anxiety dispositions were observed in individuals 
claiming to be annoyed by chemicals/smells alone. The authors claim that although it cannot 
be discounted that measured emotional characteristics were the result of, and not a 
predisposing factor in sensitivities to chemicals/smells and/or electrical equipment, these 
findings in otherwise normal non-patient participants indicate that anxiety might be an 
important baseline factor for the acquisition of MCS. 
 
Criticisms of the conditioning theory for MCS include observations of the diversity of 
symptoms elicited from diverse chemicals in MCS individuals. Although stimulus 
generalisation is viewed as an explanation for this spreading of susceptibilities, the extent of 
this generalisation is regarded by some as unlikely. Moreover, the elicited symptoms should 
be the same as those experienced during the original chemical exposure, however, MCS 
individuals have similar non-specific symptoms to different chemicals (Bell et al., 1999a). 
Additionally, the severity of symptoms often vary with time, susceptibilities are also 
associated with non-odorous chemicals and in many cases of MCS, there appears to be no 
substantial initial toxic event that would constitute the unconditional stimulus (Sparks, 
2000b).  
 
It is possible that particularly strong conditioning stimuli for some individuals (toxic 
exposure, stressful event) may broaden the range of chemical stimuli amenable to 
generalisation. Similarly, cognitive backgrounds and convictions of threats may establish new 
conditioning experiences leading to stimulus generalisation. Also, regular anticipatory 
anxiety and hyperventilation in a chemical context may act as unconditioned stimuli (Van 
den Bergh et al., 2001). It has been suggested that symptoms induced by hyperventilation 
share similarities with those observed in MCS individuals (Lehrer, 1997; Leznoff 1997; 
Leznoff and Binkley, 2000). However, the extent to which these mechanisms including the 
propensity to hyperventilation relate to MCS, or even exist in MCS individuals, is not known. 
 
Research challenge: Behavioural conditioning as a paradigm describes the formation of 
associative connections, subject to cognitive and emotional factors and external stimuli that 
modulate both the probability of association formation and their expression in symptoms. 
Conditioning is viewed by some as a theoretical framework for examining critical processes 
underlying MCS symptoms, but not as a specific explanation for MCS (Van den Bergh et al., 
1999). For example, notably, behavioural conditioning does not explain the diverse range of 
symptoms reported by MCS sufferers and as much as behavioural conditioning can be 
demonstrated in laboratory trials, the extent to which conditioning is responsible for MCS has 
not been established. 
 
The study of behavioural conditioning in MCS would benefit from longitudinal studies of 
MCS individuals in which eliciting and triggering events (both physical and psychological) 
are identified and related. In addition, an analysis of cognitive-behavioural systemic 
desensitisation treatments aimed at the extinction of conditioned responses would be of 
benefit. These should be designed to detect changes in MCS reactivities and distinguish 
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between alterations in avoidance behaviour and changes in cognitive predispositions. The 
potential role of hyperventilation in MCS could be tested by comparing respiratory 
parameters in MCS individuals with controls (Lehrer, 1997).  

3.1.8 Psychological/psychiatric factors 

Psychological/psychiatric factors in MCS individuals have been seen either as the cause of 
MCS, an effect of having MCS, a predisposing factor in the development of MCS, or a co-
morbid occurrence with MCS.  
 
Various investigators claim that MCS is a somatoform reaction (i.e. physical symptoms not 
explained by objective clinical findings), a depressive disorder, post-traumatic stress disorder 
or a panic disorder (Fiedler and Kipen, 1997; Labrage and McCaffrey, 2000; Staudenmayer, 
2000). The importance of interactions between biological, psychological and social factors in 
the aetiology of psychological disorders has been noted for some time (Barlow, 1993) and 
indeed the usefulness and limitations of neuropsychological testing in MCS has been 
reviewed (Bolla, 2000). 
 
Some researchers also view some individuals with MCS as susceptible to iatrogenic 
influences where those providing treatment may inadvertently provide inappropriate 
psychological support to symptoms and concepts of illness (Black, 1995; Labrage and 
McCaffrey, 2000; Sparks 2000a).  
 
The prevalence of psychiatric morbidity in MCS has been studied. Black (2000) reported that 
depending on the assessment procedure used, the prevalence of psychiatric disorders in MCS 
subjects across studies ranges between 42%-100%. In 1990, Black et al. studied 26 subjects 
diagnosed with MCS and noted that psychiatric assessment revealed the majority (87%) 
exhibited a major mental or personality disorder not appropriately diagnosed or treated. A 
follow up study in this group some 9 years later showed a persistence of psychopathology 
(Black et al., 2000b). In a review of 8 psychological studies reporting varying diagnostic 
methods, Bornschein et al. (2001) found that psychiatric disorders were found in 36%-100% 
of MCS subjects. Bornschein et al. (2002a) also reported that psychiatric morbidity was high 
(75%) amongst 264 patients presenting to specialised centres for environmental medicine in 
Germany. Somatoform disorders (35%), followed by depressive (19%) and anxiety (21%) 
disorders were the leading diagnostic categories, with < 2% diagnosed with toxic chemical 
exposures as the most probable cause of symptoms.  
 
Similarly, in a public health survey in which 65 volunteers attributing hypersensitivity to 
indoor air pollutants were studied, 38 (58%) were reported by Eberlein-Konig et al. (2002) 
from professional psychological evaluations to show a psychosomatic or psychotic disorder.  
 
In contrast to these rates of professionally diagnosed morbidities, in a larger population 
survey of MCS, Caress and Steinemann (2003) noted that only 1.4% of voluntary 
respondents to their survey reported depression, anxiety or other emotional problems prior to 
their MCS. However, over one third (38%) reported emotional problems after their 
hypersensitivity manifested, indicating that for many, psychiatric effects resulted from their 
MCS condition and were not the primary cause.  
 
Associations between particular psychological dispositions and MCS have been drawn from 
experimental studies. In challenge studies using known triggers of panic attacks (intravenous 
sodium lactate or carbon dioxide), between 71%-100% of MCS patients were reported to 
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experience panic attacks compared to 26% of controls (Simon et al., 1993; Binkley and 
Kurcher, 1997). Also from challenge studies, signs and symptoms of MCS were reported to 
be consistent with an anxiety reaction and hyperventilation (Leznoff 1997; Leznoff and 
Binkley, 2000). As a result of these studies, Leznoff and coworkers suggest that MCS 
manifests as an anxiety syndrome triggered by the perception of an environmental insult, with 
at least some symptoms (brain fog or hypocarbia) induced by hyperventilation.  
 
Similar findings were noted in a study where 11 of 15 MCS subjects exposed to their 
purported chemical trigger experienced hypocarbia driven by hyperventilation that resulted in 
MCS symptoms (Tarlo et al., 2002). Further support for an association between panic 
disorder and MCS comes from genotypic analysis of MCS subjects, which showed 
overrepresentation of panic disorder-associated cholecytokinin B receptor alleles 7 (Binkley 
et al., 2001) and 21 (Berg et al., 2010). However, this latter study found no evidence of a 
disposition to panic behaviour related to any CCK2R alleles in a population sample of 
individuals not diagnosed with MCS but who were stratified on the basis of degrees of 
discomfort related to inhalation of airborne chemicals. 
 
Moreover, the cholecytokinin B receptor has also been implicated in modulating NMDA 
activity, an important putative central mechanism for MCS (Pall, 2002) (See Section 3.1.4), 
directly highlighting difficulties with simplistic characterisations of psychological versus 
physiological dispositions as factors in MCS. 
  
Some researchers have reported that the strongest predictors of MCS are, firstly, histories of 
somatisation i.e. converting mental experiences or psychological states to bodily symptoms, 
and, secondly, psychiatric morbidity prior to the onset of MCS symptoms (Simon et al., 1990; 
Reid et al., 2001). The common feature of somatoform disorders is the presence of physical 
symptoms that cannot be fully explained by known general medical conditions, a situation 
similar to MCS (Labrage and McCaffrey, 2000). Bailer et al. (2005) in a study comparing one 
group of individuals reported to have MCS and another group reported to have somatoform 
disorders found similarities in symptoms and psychological features between the two groups. 
Others have previously reported significant inconsistencies in the features of self-reported 
MCS individuals and somatoform disorder, such as higher age of onset, predominance of 
severe cognitive symptoms and environmental attribution in MCS (Miller and Mitzel, 1995).  
 
Recent longitudinal studies of psychological factors in MCS and somatoform disorders 
showed both conditions were temporally stable and present at 1 year follow-up (Bailer et al., 
2007) and at 32 months follow-up (Bailer et al., 2008). Both MCS and somatoform 
individuals scored significantly higher than healthy controls on measures of somatic 
symptoms and psychological predictors for somatisation. These authors concluded that trait 
anxiety and symptom perception, interpretation and attribution contribute substantially to the 
persistence of typical somatoform symptoms in both conditions.  
 
In additional studies by this same group, MCS individuals were distinguished from 
somatoform disorder and healthy controls by an enhanced trait of absorption (related to 
suggestibility, openness to experience and fantasy proneness) both at baseline and at 32 
months follow-up (Witthöft et al., 2008). Interestingly, another study of bodily sensations and 
symptom perceptions in MCS found the traits of somatosensory amplification and autonomic 
perception enhanced in MCS individuals compared to a population control group, but not so 
the trait of absorption (Skovbjerg et al., 2009). This difference was attributed to different 
questionnaire formats and also to different control groups, in this latter case a population 
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control group not of healthy individuals but of individuals sensitive to odorous chemicals but 
who had not pursued medical care. 
 
In a study of cognitive responses to trigger and symptom words in MCS and somatoform 
disorder, negative associations towards MCS trigger words were found enhanced in MCS 
individuals compared to somatoform disorder individuals or health controls. However, 
emotional intrusion effects (assessed by the speed of responses) to symptom words were 
similar for both MCS and somatoform individuals compared to controls, suggesting a 
symptom focussed attentional style in both conditions (Witthöft et al., 2009). Although such 
psychological studies indicate alterations in cognitive-emotional processing in MCS 
individuals, they cannot address the issue of causality i.e. whether such cognitive alterations 
are a cause of MCS (and therefore a risk factor) or a consequence of the chronic condition. 
Such a question could be addressed either by longitudinal studies preceding illness or by 
controlled psychological therapeutic studies in MCS individuals. 
 
Hausteiner et al. (2007) recommended treating MCS as a somatoform disorder also with 
special emphasis on the role of threat beliefs. An integrative psychiatric approach to MCS 
was regarded as advantageous in that it acknowledges the patients beliefs, perceptions and 
complaints as real, without necessarily supporting, or requiring, a toxicological explanation, 
and which can provide a basis for a therapeutic relationship focussing on patient history and 
environment, coping strategies and improved quality of life. Lastly, they hold MCS as an 
illustrative example towards a more integrated and dynamic understanding of illness in 
general, beyond the restrictive body-mind dichotomy. 
 
Reviews of behavioural and social factors in MCS suggested that MCS be conceptualised 
using a multi-factorial model, incorporating physiological, social and psychological factors. 
Physiological processes such as exposures to odours under distressing circumstances may 
interact with beliefs, perhaps engendered by media reporting, reinforcing the interpretation of 
somatic sensations as pathological. Protracted courses of avoidance may lead to chronic 
disability, in part perpetuated by iatrogenic influences from unproven therapies sought from 
perceived experts (Mayou et al., 2005; Das-Munshi et al., 2007). Joffres et al. (2005) 
concluded that the reporting of symptoms in MCS may result from a complex set of 
interactions between aspects of personality, attitudes, culture and social climate as well as 
any pathologic changes. 
 
Numerous chemical challenge trials involving MCS individuals have also been conducted in 
an attempt to distinguish physiological and psychological factors in responses to chemical 
elicitants. A systematic review of provocation studies in MCS by Das-Munshi et al. (2006) 
revealed thirty-seven studies in which a total of 784 MCS subjects were compared to 547 
control subjects and 180 subjects amongst whom a subset were chemically sensitive. The 
review concluded that blinding was inadequate in most studies. In 7 studies in which 
chemicals were used at or below odour thresholds, 6 studies failed to show consistent 
responses amongst sensitive individuals after active provocation. In 21 studies in which 
chemical odours were likely to be above the odour threshold, 19 reported positive responses 
to provocations amongst chemically sensitive individuals. The authors concluded that MCS 
subjects do react to chemical challenges, but that these responses occur when discernment is 
possible between active and sham substances, suggesting that the mechanism of action is not 
chemical-specific, but related to expectations. 
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The strength of this overall conclusion from this systematic review has been challenged 
(Goudsmit and Howes 2008) on the basis of underestimates of the methodological 
inadequacies of individual provocation studies under review. These authors accept that MCS 
may be the result of interplay between psychological and physiological processes, but 
conclude that the systematic review may have overstated the role of psychological factors in 
MCS.  
 
One physiological explanation for findings of psychological/psychiatric morbidities in MCS 
may be the effects of neurotoxic agents implicated in MCS such as solvents and pesticides 
that directly affect mood and emotions. In spite of the documented effects of common 
neurotoxins, it is possible that complaints resulting from exposures to such agents may 
remain, at least initially, misdiagnosed and regarded as psychogenic in origin. Also, in the 
presence of medical symptoms in the absence of objective pathophysiologic findings, the 
diagnosis of multiple organ symptom complaints frequently default to psychogenic 
explanations (Sykes, 2006) that, in some cases, may perpetuate discrimination and dismissal 
for MCS individuals. However, clearly, the absence of pathophysiologic findings in MCS 
cannot be construed as direct evidence for psychogenic causations (Labarge and McCaffrey, 
2000). Also, it should be noted that as much as behavioural profiling studies suggest that 
certain behavioural dispositions may occur in individuals with environmental sensitivities, 
they cannot provide definite evidence for psychological/psychiatric influences as a cause of 
such conditions. 
 
With regards to whether psychopathological issues cause, or are the result of MCS, Davidoff 
et al. (2000) documented similarities between the psychopathological profiles of MCS 
sufferers and psychopathological profile changes predicted by professionals that would likely 
occur in normal individuals as a result of MCS or a similar chronic condition. They 
concluded that inferences of mental ill health in chronically sick people, including those with 
MCS, may be inevitable and inappropriate with “one shot” psychological profiling. 
Therefore, although profiling data may be useful in determining the current mental health 
status of individuals, distinguishing pre-existing psychopathology and psychopathology 
secondary to organic disease in MCS with such profiling may be difficult. Recent discussion 
in the psychosomatic research literature on somatoform disorders highlights the difficulties in 
distinguishing and classifying physical and mental disorders and the dubious nature of 
dualism between mind and body inherent in the concept of “medically unexplained 
symptoms” (Creed, 2009).  
 
That said, it has been suggested that proper care of MCS patients requires identifying the 
existence of both psychological and pathophysiological dysfunction (Gots and Pirages, 1999). 
There is also evidence that psychotherapeutic interventions may assist individuals with MCS. 
Gibson et al. (2003) reported that whilst a majority of individuals in a large study of self 
reported MCS claimed no noticeable effect from psychotherapy to cure their MCS, a majority 
found psychotherapy very, or somewhat, helpful in assisting in coping with their MCS. 
Others also advocate multimodal therapy to improve the prognosis of MCS, which is 
regarded as a multifactorial disorder involving biological, psychological and social influences 
(Bauer et al., 2008). 
 
Research challenge: Despite evidence of psychological predispositions and psychiatric 
comorbidity in MCS, an important question is the extent to which these are the cause or an 
effect of an individual’s MCS condition. The lack of evidence for a physiological cause for 
MCS should not be interpreted as indicating support for a primarily psychiatric explanation. 
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Simplistic “one shot” psychological profiling may be problematic in distinguishing pre-
existing psychopathology and psychopathology secondary to organic disease in MCS. The 
study of psychotherapeutic interventions in MCS might best focus on supporting and 
enhancing coping strategies rather than providing a cure. For the study of psychological 
factors as a cause of, or a contributing factor in MCS, as well as controlled chemical 
challenge studies or studies of the effectiveness of psychological therapies, longitudinal 
studies preceding symptoms of illness in high-risk populations may be a valuable research 
strategy (Davidoff et al., 2000).  

3.1.9 Other proposed mechanisms 

3.1.9.1 Disrupted haem synthesis 

Some researchers have suggested that MCS may represent a disturbance in haem synthesis 
(porphyria), since the clinical manifestation of porphyria can be triggered by chemical 
exposure and its symptoms have similarities to MCS (Donnay and Ziem, 1995; Ziem and 
McTammey, 1997). Others question whether there is convincing evidence of an increased 
prevalence of abnormal haem synthesis associated with MCS. Further, porphyrias triggered 
by chemical exposure are linked to exposure magnitudes above those purported to be related 
to MCS (Labrage and McCaffrey, 2000). 

3.1.9.2 Serum and intra-erythrocyte biochemical changes 

Some clinicians have suggested that altered serum biochemistry and haematology may reflect 
organ dysfunction in MCS. In a case control study, Baines et al. (2004) conducted routine 
biochemical analyses and assays of levels of VOCs in serum samples from 223 females with 
MCS and 194 normal individuals. The biochemical analyses revealed clinically unimportant 
case-control differences in means. MCS was negatively associated with lymphocyte counts 
and total plasma homocysteine, and positively associated with mean cell haemoglobin, 
alanine aminotransferase and serum vitamin B6. In MCS cases, serum chloroform levels were 
higher and ethylbenzene, xylene, 3-methylpentane and hexane levels were lower. The 
findings were regarded as inconsistent with proposals that MCS is associated with vitamin 
deficiency or thyroid dysfunction, but lower lymphocyte levels in MCS individuals may 
indicate immune dysfunction. 
 
Symptoms associated with specific mineral deficiencies are held by some to be consistent 
with symptoms displayed in cases of MCS. Baines et al. (2007) evaluated intra-erythrocyte 
mineral (IEM) levels in a total of 216 women with MCS and 192 case-controls. No 
statistically significant differences in mineral levels between the two groups of women were 
observed. However, mean levels for copper, chromium, magnesium, molybdenum, sulphur 
and zinc were all lower in the MCS group. The authors concluded that IEM measurements do 
not appear to be a useful diagnostic marker for MCS. 

3.2 FURTHER RESEARCH FOR ELUCIDATING MODE(S) OF ACTION  

The mechanisms responsible for symptoms in MCS individuals are still debated. Numerous 
modes of action have been postulated to explain MCS. However, discussion in the scientific 
literature has centred around a smaller number based on biological plausibility. To some 
extent, the multiplicity of names for MCS (Section 2.1) reflects different views on modes of 
action. Also reflecting a range of views on modes of action, the heterogeneity of symptoms 
(Section 2.2) and chemical triggers (Section 2.3) reported in MCS has raised questions as to 
whether MCS is a single nosological entity with a single mode of action. 
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MCS is described as involving a two step process of initiation of sensitivities followed by 
subsequent triggering of symptoms. These separate processes are encompassed particularly 
by the toxicant-induced loss of tolerance (TILT) mode of action hypothesis. However, 
significant questions remain as to what extent the chemicals involved in each process are 
different, how frequently a spreading of sensitivities to additional chemicals occurs and what 
biological mechanism(s) are responsible for facilitating this spreading. 
 
In the early literature on MCS, debate on the mechanisms by which MCS occurs polarised to 
potential physiological responses to chemical exposures versus psychogenic responses to 
perceived chemical injury. The exposure levels associated with triggering of symptoms in 
MCS individuals are extremely low and some theories for modes of action infer additional 
susceptibility factors. Accordingly, an integrated approach to considering MCS has also been 
advocated, that similar to other multi-symptom conditions, MCS results from a complex 
interplay between predisposing psychosocial factors and physical exposures. These 
multifactorial models of MCS describe how physiological processes such as exposure to 
chemicals under stressful circumstances coupled with psychological predispositions and 
subsequent cognitive filtering and feedback mechanisms result in initiation and subsequent 
triggering of illness. Indeed, the term “stressors” as causative agents in multi-symptom 
illnesses include psychological stressors as well as physical agents such as chemicals, 
electromagnetic radiation, infections or physical trauma.  
 
Given the multiplicity of potential stressors for MCS, it is possible that between individuals, 
or even within the same individual, different modes of action may be present which 
ultimately manifest as sensitivities to multiple chemical agents.  
 
A central role for chemical exposures is commonly, but not universally, accepted for MCS. 
The evidence for environmental chemical exposures as a primary cause of MCS has been 
reviewed systematically by several authors using the Hill criteria for assessing environmental 
disease (Ashford and Miller 1998; Staudenmayer 2003a, b; Pall, 2007b; Pall, 2009). Hill 
(1965) described nine separate criteria that could be used to distinguish association versus 
causation in assessing evidence linking environmental factors to environmental disease.  
 
The strength of evidence supporting an environmental chemical causation for MCS varies for 
different Hill criteria and arguably there are criteria for which additional information would 
be particularly helpful to inform discussion on mode(s) of action in MCS. These are the 
specificity of association with regards to identifying the exact chemical initiators and/or 
triggers and whether a biological gradient of responses with regards to chemical exposures 
exists in MCS individuals. 

3.2.1 Chemical initiators/triggers and biological gradients 

One fundamental issue for understanding mode(s) of action in MCS is identifying what 
chemicals can initiate and/or trigger MCS. Numerous case definitions and diagnostic criteria 
for MCS refer to the involvement of multiple unrelated chemicals (Section 2.4) and the array 
of chemicals/chemical products reported for MCS is vast (Section 2.3). In the context of 
particular claimed modes of action for MCS, specific chemicals and chemical classes are 
implicated (Pall, 2009) (Sections 2.3 and 3.1.4) whilst specific chemicals (ammonia and 
butyric acid used in experiments to test behavioural conditioning to odours) are claimed not 
to be implicated in MCS (Pall 2010). This is, for example, despite cleaning agents being 
common elicitants (Section 2.3) with glass cleaners (which frequently contain ammonia) 
identified as problematic for a majority of MCS individuals in particular surveys (Miller and 
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Mitzel 1995). Similarly, food additives and certain foods are common elicitants and butyric 
acid is both a natural food component and additive. Clearly, overall, the identification of 
chemical species implicated in MCS is poor, relying mostly on identification of chemical 
uses or chemical mixtures/products e.g. pesticides, solvents, perfumes, cleaning products, 
particular foods, or biological material (e.g. mold) rather than identifying particular specific 
chemical identities.  
 
From a toxicological point of view, understanding mode(s) of action in MCS would benefit 
from detailed information on chemical functional groups shown to be implicated in MCS and 
how they interact with biological tissues. Without detailed information on the chemistry 
involved in MCS cases, determining mechanistically how chemicals initiate and/or trigger a 
state of chemical hypersensitivity in MCS is difficult. 
 
An additional aspect of elucidating mode(s) of action in MCS as well as risk management for 
MCS individuals is to what extent chemical exposures and symptoms follow a dose-response 
relationship. External dose is one determinant of the biological effects of xenobiotic 
chemicals and dose response is an important aspect of toxicological risk characterisation. For 
many, but not all, chemical toxicants, a threshold dose can be observed or extrapolated below 
which no biological responses occur. The assumption of a threshold dose and the nature of 
dose response relationships in the absence of experimental data depend critically on, and are 
informed by, understandings of mode(s) of action. For example, advocates of purely 
psychogenic mode(s) of action for MCS suggest that expectations of chemical exposures, 
rather than exposures themselves, are responsible for the MCS condition and that as such a 
threshold external dose cannot be demonstrated. 
 
There have been few scientific studies on dose response in either initiation or symptom 
triggering in MCS. Exact response thresholds in general are difficult to determine due to the 
nature of dose response curves at very low levels (Sorg, 1999). A recent trial of the effects of 
different VOC exposures in chemically sensitive groups recorded mild increases in self-
reported symptom ratings across several orders of magnitude increases in odour 
concentrations of phenylethyl alcohol (PEA) in MCS individuals (diagnosed according to the 
criteria of Cullen). However, in contrast, no changes in symptom ratings were recorded with 
similar increasing odour concentrations of pyridine (Caccappolo et al., 2000; Fiedler and 
Kipen, 2001). Also, for PEA, although aesthetic ratings (pleasantness, safety, intensity) by 
MCS individuals were statistically significantly different from controls at each increasing 
non-zero dose, trigeminal ratings (burning, stinging/pricking and temperature) were only so 
at one intermediate dose. Although these data suggest a positive dose response for some 
subjective symptom ratings for one chemical in MCS individuals, more information is 
required to establish how the provocation of symptoms from chemical exposures in MCS 
individuals is dose related. 

3.2.2 Challenge studies for determining causation 

A particular difficulty for elucidating causalities, biological gradients and mode(s) of action 
in MCS is establishing adequate designs for scientific studies in which the effects from 
defined chemical exposures are tested. The Consensus Criteria for a diagnosis of MCS 
includes the requirement that symptoms are reproducible upon repeated chemical exposures. 
Some early advocates of a definition of MCS suggested an operational definition based on 
removal from suspected offending agents and by rechallenge, after an appropriate interval, 
under strictly controlled conditions. Causality was inferred by the clearing and recurrence of 
symptoms respectively (Ashford and Miller 1991).  
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Unfortunately, establishing causality and reproducibility of effects from chemical exposures 
have been hampered by the reliance of symptom self reporting in the absence of confirmatory 
laboratory tests and the potential for confounding by multiple chemical exposures, exposure 
routes, exposure durations and predisposing psychosocial factors encountered in daily life. 
Although it is not a new idea, and with only limited animal models reflecting particular 
aspects of MCS, advancing an understanding of MCS would still benefit from further study 
of the reproducibility of symptoms and symptom type in appropriately diagnosed MCS 
individuals under controlled exposure conditions. 
  
An important operational question in determining the mechanistic nature of MCS is whether 
or not, and how reliably, MCS individuals are able to discriminate in controlled challenge 
studies between reported environmental triggers and appropriate placebos. Given the 
potential role of expectation in MCS, a particularly useful methodology for such studies is the 
double blind placebo controlled (DBPC) design using an appropriately benign olfactory 
masking agent. A systematic review by Das-Munshi et al. (2006) of challenge studies of 
MCS revealed numerous challenge study designs, but only two of this DBPC type, likely 
reflecting the practical difficulties in conducting this type of test.  
 
From the review of Das-Munshi et al. (2006), while there are some challenge studies of 
various designs that report that MCS patients are able to distinguish between placebos and 
actual chemical trigger(s), others do not, and the most common question raised is whether the 
study methodologies or their conduct ensures that participants are truly “blinded”. Some 
studies either use chemical triggers at concentrations above the odour threshold or do not use 
an olfactory masking agent (Staudenmayer et al., 2003a; Das-Munshi et al., 2006).  
 
Through the systematic review, Das-Munshi et al. (2006) concluded that chemically sensitive 
individuals do react to chemical odours but only when discrimination between active and 
sham substances is possible. Goudsmit and Howes (2008) critiqued this systematic review 
and this conclusion and outlined a number of important methodological weaknesses across 
some challenge studies reviewed by these authors. For several double and single-blind 
challenge studies that utilised olfactory masking (chemical mask or nose clips), they 
highlighted the small numbers of participants in some studies, the potential for stress, 
apprehension or comorbid psychiatric disorders to confound results, issues with the selection 
of subjects (physician diagnosed MCS versus self-reported MCS versus chemically-
sensitive), the potential for reactions to masking chemicals, and problems with the 
identification of chemical triggers in laboratory trials as part of the study versus those 
identified in daily life. 
 
It is debatable as to the extent to which such single issues identified in studies are sufficient 
to confound overall study conclusions. For example, it is unclear whether speculations 
regarding stress, apprehension, or co-morbid psychiatric disorders in certain challenge trials 
(in the absence of information confirming the presence or otherwise of such conditions in 
participant cohorts) are sufficient to dismiss the trial results (regardless of the outcome) or, 
rather, strengthen the notion that psychological issues may play a role in participant’s 
sensitivities. Also, it is debatable whether the method of identification of chemical triggers, in 
prior laboratory trials or via reports of daily experiences, significantly compromises the 
results from double blind testing of sensitivities to such triggers in the laboratory.  
 

- 46 - 



A Review of Multiple Chemical Sensitivity 

That appropriate challenge studies for MCS are difficult to conduct is evident even from a 
cursory consideration of elements of the current diagnostic criteria for MCS – extreme 
sensitivity to multiple unrelated chemicals manifesting as non-specific symptoms in multiple 
organs. It is also underlined by considering arguably the most single cited challenge study in 
the MCS literature, the DBPC study of Staudenmayer et al. (1993). It is one of only two 
DBPC challenge studies conducted to date of individuals with chemical sensitivity utilising 
chemical masking. In this study, 20 physician referred patients with a diagnosis of chemical 
sensitivity were tested in a purpose built, filtered air environmental chamber. A tolerated 
olfactory masker was used to provide participant blinding. Participants were exposed in a 
blind fashion to individual chemicals, the choice of which was dependent upon individual’s 
clinical history. Staff handling participants and recording results were also blinded to the 
challenges.  
 
Challenges were considered positive if any objective clinical signs were observed, or the 
subject reported a reaction during challenge, or a postchallenge symptom rating increased to 
moderate or severe. Overall, these authors concluded that none of the participants were able 
to demonstrate reliable response patterns across the series of challenges.   
 
Criticisms of this study have been published previously and also summarised recently in a 
toxicological review of MCS (Pall, 2009). The first criticism is that mint was used as a 
masking agent, which is reported to initiate EEG sensitisation in humans and so may not be a 
neutral placebo (Bell et al., 1999a; Fernandez et al., 1999). However, the report of 
Staudenmayer et al. (1993) indicates that mint was only one of three masking agents 
employed which were tested in prior trials for tolerance and is defended by noting that if 
sensitisation to the masking agents was occurring, every exposure to placebo should, but did 
not, result in symptoms (Staudenmayer et al., 2003b). Also, sensitivity to the masking agent 
does not explain negative responses to active plus masking agent.  
 
The second criticism is that patients can become desensitised when exposed to various 
chemicals and that the protocol did not allow a substantial period away from chemical 
exposures prior to commencement of the study. However, the study protocol indicates 
chemical avoidance and confirmation of no symptoms present in participants as a prerequisite 
of entry to the process for testing for tolerance to the masking agent, although discusses 
neither the avoidance nor the symptom testing to achieve this baseline. 
 
The last criticism is that patients were not chosen using a standard case definition of MCS, 
raising questions as to whether they were MCS sufferers. However, the report indicates that 
patients were referred by physicians for evaluation, they presented with a belief of sensitivity 
to multiple chemicals, described themselves as “universal reactors”, “allergic to the 20th 
century”, having “chemical hypersensitivity” or “multiple chemical sensitivity”, and 
presented with a range of multiple organ symptoms.  
 
The point here is not that the study of Staundenmayer is immune to criticism, but that there 
are numerous practical difficulties and potential points of argument with the conduct and 
reporting of challenge studies of MCS. These arise essentially from difficulties with the 
diagnostic criteria as well as observations of variabilities in the timecourse of reactivities 
following exposures that are not described by current diagnostic criteria.  
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In summary, the following specific issues for challenge studies of MCS have been outlined 
(Ashford and Miller, 1998; Sorg, 1999; Kreutzer, 2000; Labarge and McCaffrey, 2000; Das-
Munshi et al., 2006; Goudsmit and Howes, 2008; Pall, 2009): 
 

 Adequate entry and exclusion criteria and characterisation of participant cohorts;  
 Isolation of individuals from background exposures to allow a “deadapted state” i.e. 

not in a state of tolerance, prior to challenge studies; 
 Adequate blinding of participants through use of olfactory masking agents or devices 

that themselves do not evoke reactions in participants; 
 Identification and trial of challenge substances relevant to the participant cohort; 
 Appropriate challenge time periods and challenge doses; 
 The potential for delayed responses in individuals that induce false negatives 

(participants do not immediately react) or false positives (reactions are delayed 
confounding subsequent challenges);  

3.2.3 Investigations for key modes of action 

Studies in the scientific literature on MCS have not only identified and discussed individual 
modes of action for MCS but also suggested particular research directions. Some of these, 
such as the need for identifying objective biomarkers for MCS and conducting population 
surveys and challenge studies which are adequately controlled, have been advocated 
repeatedly.  
 
While there are a number of individual proposed biological mechanisms or modes of action 
identified for MCS, based on biological plausibility, testability and identified existing 
research gaps, the following are identified as potential priority areas for further scientific 
investigation: 

3.2.3.1 Immunological variables 

The role of the immune system in MCS is currently difficult to assess from published reports 
because of an absence of testable immune hypotheses, the lack of standardised protocols and 
wide variations in the quality control of current immunological testing. Current reports also 
lack controls for common confounding variables that influence the immune system e.g. age, 
stress, infections, smoking or drugs. 
 
If immune dysregulation or as yet to be identified low level immune sensitisation are to be 
adequately tested as potential modes of action for MCS, further work is needed including 
validated immune measurements with appropriate quality controls in well-defined clinical 
groups. Specific evaluations of immunological markers in population-based studies and 
during specific chemical challenges could be applied also to prospective, longitudinal 
evaluations of immune function and dysfunction in MCS. A modification of the local lymph 
node assay involving long term low level sensitisation has been recently described as an 
animal model of low level chemical allergy in MCS (Fukuyama et al., 2008). Similar 
measurements of proinflammatory cytokines, immunoglobulins and lymphocyte subsets 
could be used in an attempt to identify putative low level allergic reactions to weakly 
immunogenic chemicals such as those reported as triggers in MCS. 

3.2.3.2 Respiratory disorder/neurogenic inflammation 

The respiratory disorder/neurogenic inflammation theory suggests that inhaled chemicals 
bind to receptors on sensory nerve C-fibres in the respiratory mucosa which trigger the local 
release of inflammatory mediators from nerve endings, leading to altered function of the 
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respiratory system. Small studies have found macroscopic and functional evidence of chronic 
inflammatory changes in the upper airways in some MCS individuals and increased 
subjective ratings of airways irritation by MCS individuals. However, studies do not reveal 
increased olfactory sensitivity in MCS. 
 
A major criticism for this causative mechanism is that altered nasal mucosa and other 
respiratory changes such as increased nasal resistance alone, even if found consistently, 
cannot account for the multiple organ system pathology reported in MCS. In addition, this 
mechanism cannot account for reported sensitivity to non-inhaled chemicals.  
 
Multiorgan involvement is dependent on a theory of ‘neurogenic switching’ where 
antidromic sensory nerve impulses causes release of inflammatory mediators at distant tissue 
sites. Currently, there are few data supporting the existence of a neurogenic switching 
mechanism in MCS although one recent small study showed elevated levels of substance P, 
vasoactive intestinal peptide and nerve growth factor in the plasma of MCS individuals 
compared to normal or atopic eczema/dermatitis syndrome patients. 
 
Whether this mechanism is operational and responsible for the symptoms of MCS could be 
explored by measuring vasoactive mediators in larger cohorts. Studies could also include 
nasal lavage studies such as those used to quantify irritant-induced inflammation in allergic 
rhinitis and asthma and challenge studies examining respiratory changes and referred 
physiological effects following exposures to specific chemical triggers.  
 
Parallels are drawn between SHR and MCS and in recent years there has been increasing 
interest in the role of airways TRP ion channel receptors in respiratory irritant responses. The 
function and distribution of different TRP receptors in the airways provides a mechanism 
whereby airways sensitivities may be mediated by multiple airborne chemical agents. 
Whether such sensitivities can account for all of the airborne chemicals implicated in MCS is 
not known. The expression and function of such receptors in the airways warrants study in 
MCS individuals carefully distinguished from those with SHR alone. 
 
An animal model of SBS showed changes in respiratory function and neurobehaviour in mice 
with exposure to selected consumer products and building air (Anderson and Anderson, 
1999). Moreover, effects increased with subsequent exposures suggesting a selective 
induction of sensitivity. This model could be explored further. It would be important to 
determine whether the increased respiratory and neurobehavioural sensitivities to common 
products as well as purified chemical agents can be quantified reliably in this model. If so, it 
could be used to explore the nature of this sensitivity and why some chemical emissions 
appear to produce sensitisation whilst others do not. 

3.2.3.3 Limbic kindling/neural sensitisation and psychological factors 

The limbic kindling/neural sensitisation theory also provides a model to explain the diverse 
array of symptoms experienced by MCS subjects, including those involving multiple organs.  
 
There are mixed results from attempts at examining higher cortical processing of odour 
information by electrically recording or imaging brain function in MCS and other chemically 
sensitive individuals. The experimental needs outlined in early reviews of neurophysiological 
studies still apply. Objective measurements of neural sensitisation in MCS individuals require 
further controlled studies of well characterised individuals using standardised clinical criteria. 
The behavioural state of subjects during EEG and brain imaging studies appears to be of 
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particular importance. Control subjects with similar exposure histories but without subjective 
complaints may be better controls than age-, sex-, educationally or socioeconomically 
matched subjects (Mayberg, 1994). Interpretation of imaging studies would be assisted by 
further controlled challenge studies, in particular using subthreshold exposures, in chemically 
sensitive subjects (Mayberg, 1994) and also normal subjects (Ross et al., 1999). 
 
Given the primacy of olfactory pathways in this hypothesised mode of action for MCS, 
mechanisms by which kindling/sensitisation might be initiated could be explored through 
investigations of the transport of molecules within olfactory pathways and blood brain barrier 
permeability changes. These could be compared during challenge testing in MCS individuals 
and appropriate control subjects. 
 
Several animal models lend support to an integrated model of neural sensitisation and 
neurological injury resulting from combined stress and low level chemical exposures. The 
role of psychological factors including stress in initiating or contributing to MCS should be 
further explored, both through confirmation of the results from these animal models as well 
as through studies of MCS individuals. Lehrer (1997) outlines several psychophysiological 
hypotheses and research strategies that could be useful for exploring psychological factors 
contributing to MCS in individuals.  
 
An important research question relates to the extent to which psychological factors contribute 
not only to the initiation but also to continued disability in long-term MCS. This can be 
addressed by balanced-placebo challenge tests in which not only the putative eliciting 
substance(s) but also the expectation of adverse effects are directly assessed. As noted by 
Siegel and Kreutzer (1997), the use of balanced-placebo study designs for testing the power 
of expectation similar to those used in alcohol research involves deception procedures in the 
administration of the study, but with appropriate management of ethical issues would be 
expected to further elucidate the role of psychological mechanisms in MCS. In addition, with 
appropriate ethical controls, such study designs incorporating the testing of expectation 
conceivably could be incorporated in longitudinal repeated studies in individuals.  
 
Accordingly, Weiss (1997) recommended that the research approach best suited for MCS 
studies is the single subject design, where, in contrast with conventional group designs, data 
are compiled by repeated observations of individual subjects. Such longitudinal studies on 
individuals clearly would provide repeatability data and bypass the potential difficulties in 
MCS research of identifying common eliciting substances for group testing and groups 
containing MCS individuals with widely varying types and severities of reactions. 
 
Due to the sensitivity of the limbic system to multiple internal and external influences, the 
limbic kindling/neural sensitisation model has particular implications for the design of 
challenge studies. The operative factor in examining manifestations of chemical sensitivity 
within this model is the individual, not the toxicant or the stressor (Bell et al., 1999; 2001). 
Certain masking agents used in challenge studies have been linked themselves to EEG 
sensitisation in human subjects (Bell et al., 1999a; Fernandez et al., 1999) and therefore the 
choice of masking agent is important. For group testing, parallel groups should be considered 
rather than crossover designs to avoid carryover effects between active and sham treatments. 
Also, reliance on individual’s subjective judgments of chemical reactions should be avoided. 
Rather, standardised mood and symptom ratings, cognitive tests and objective functional tests 
at rest and during challenge should be employed (Bell et al., 1999a).  
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3.2.3.4 Elevated nitric oxide, peroxynitrite and NMDA receptor activity 

This theory notes that the hypersensitivity reportedly experienced by MCS sufferers can be 
explained by elevated levels of nitric oxide and peroxynitrite and related increases in the 
chemical sensitivity of NMDA and TRPV1 receptors in the CNS and peripheral tissues. This 
theory links with the limbic kindling/neural sensitisation and neurogenic inflammation 
models of MCS.  
 
This proposed theory is based on established biochemical mechanisms some of which have 
been implicated in human studies including other multi-symptom illnesses. In addition, the 
role of cycle components has been implicated in animal studies regarded as animal models 
for MCS involving neural sensitisation and other mechanisms.  

However, the role of these cycle components needs to be demonstrated adequately in MCS 
subjects for this theory to be confirmed as an adequate explanation for MCS. For example, 
given the central role of nitric oxide, peroxynitrite and NMDA receptors in this theory, the 
effects of agents that disrupt this biochemistry have not been investigated adequately in MCS. 
Limited reports exist of the efficacy in different multi-system illnesses of numerous agents 
including dietary supplements that downregulate this biochemistry (Pall, 2006, 2007a, b), and 
efficacy of the NMDA antagonist dextromethorphan and the nitric oxide scavenger 
hydroxocobalamin has been reported anecdotally in MCS (Pall, 2002; 2007b; 2009). 
However, overall, more information is needed including clinical trial data on the selective 
inhibition of NO/ONOO cycle biochemistry in MCS for this to be accepted as a confirmed 
mode of action for MCS.  
 
A method of determining the contribution of at least one important component of the 
NO/ONOO cycle would be to measure levels of nitric oxide in MCS individuals before and 
after chemical challenge. Because nitric oxide is stable in the gas phase it could be measured 
in expired air (Pall, 2007b). 
 
One complication for this theory is that it implicates only specific chemicals or classes of 
chemicals which can increase NMDA activity. However, a wide spectrum of 
chemicals/chemical products is implicated in MCS and it is not known whether this theory 
can account for all agents reported as elicitants in MCS. This theory would benefit then from 
further characterisation of the precise chemical agents linked to MCS and confirmation, or 
otherwise, of their properties in increasing NMDA receptor activity. 

3.2.3.5 Altered xenobiotic metabolism 

MCS is also postulated to arise from genetically-based differences in the abilities of MCS 
individuals to metabolise chemicals. 
 
There are numerous studies in the literature linking genetic polymorphisms with specific 
disorders including those arising from chemical toxicity, reflecting the complexity by which 
genes interact with environmental agents to mediate individual responses. In the shadow of 
the Human Genome Project, emerging toxicogenomic technologies now permit sequence 
analysis, as well as gene transcript, protein, and metabolite profiling on a genome-wide scale. 
The application of genomic technologies to toxicology allows genotypes and toxicant-
induced genome expression, protein, and metabolite patterns to be used to screen compounds 
for toxic effects, to monitor individuals’ exposure to toxicants, to track cellular responses to 
different doses, to assess mechanisms of action, and to predict individual variability in 
sensitivity to toxicants (Committee on Applications of Toxicogenomic Technologies to 
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Predictive Toxicology and Risk Assessment, National Research Council, 2007). Clearly, 
these new technologies could be utilised to explore genomic susceptibilities in MCS.  
 
Humans vary in their responses to environmental factors, including chemicals, because of 
differences in gene sequences, gene expression and epigenetic modifications such as DNA 
methylation which also affect gene expression. Consequently, it is recognised that to some 
extent the same level of exposure to a chemical compound may give rise to different biologic 
effects in different individuals. 
 
Unfortunately, across available studies, current genetic profiling does not provide a clear 
genotypic characterisation of MCS individuals. Differences in gene polymorphisms between 
studies have been attributed to differences in case inclusion criteria, the small size 
(representativeness) of certain studies, normal differences in allelic frequencies across 
different populations and differences in chemical exposures responsible for the MCS 
condition. A confounding factor in implicating alterations in xenobiotic metabolism in MCS 
is that the genes for which certain polymorphisms are overrepresented in MCS groups also 
have known functions not just in the metabolism of certain xenobiotics but also in the 
metabolism of normal endogenous mediators. 
 
The hypothesis of altered xenobiotic metabolism as an explanation for MCS would benefit 
from additional genetic or biochemical profiling of biologically plausible xenobiotic related 
genes/gene products in larger cohorts of carefully diagnosed MCS individuals. This 
hypothesis would clearly also benefit from attempts not just to identify specific genetic 
profiles in MCS cohorts but also to correlate variations in metabolic activities with confirmed 
chemical triggers. MCS is linked to a plethora of individual chemical agents and chemical 
products and although it is thought by some that there are common chemical agents linked to 
the sensitivities in MCS, identification of common chemical elicitants/triggers would allow 
elucidation of particular metabolic pathways for genomic study. 
 
There are recognised challenges in using toxicogenomic technologies to understand the 
human health impacts of chemicals (Committee on Applications of Toxicogenomic 
Technologies to Predictive Toxicology and Risk Assessment, National Research Council, 
2007). There are frequently many genes with small effects on the sensitivity of an individual 
to a particular toxic agent, which in combination defines an individuals’ overall susceptibility 
to health effects. Interactions between gene variations, as well as additional gene-
environment interactions and epigenetic processes play a significant role in determining 
sensitivity to particular environmental exposures. For MCS individuals, this is likely to be 
especially so, given the diversity of chemical agents implicated in the pathogenesis of MCS 
and the multiplicity of adverse health effects.  
 
Also, understanding the distribution of nucleotide polymorphisms in the human gene pool is 
currently only modest and natural human variability (as opposed to experimental inbred 
animal strains) makes the understanding of human disease complex and the need for large 
scale epidemiologic studies obvious. 
 
Unfortunately, toxicogenomic epidemiologic research is difficult, requiring multidisciplinary 
teams to measure toxicogenomic-derived markers, environmental exposures and to conduct 
clinical assessments. For MCS, measuring human responses to environmental chemicals in 
epidemiological studies as well as experimentally in challenge studies is particularly difficult 
given the extremely low levels of sensitivities, the multiplicity of chemical agents to which 
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sensitivities are claimed and the lack of objective laboratory markers to quantify theses 
sensitivities.  
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4 DIAGNOSIS, TREATMENT AND MANAGEMENT OF MULTIPLE 
CHEMICAL SENSITIVITY 

Difficulties in attempts at establishing diagnostic criteria for MCS are reflected in clinical 
medical practice. For MCS, clinicians are confronted with a range of self-reported symptoms 
with which individuals present, differing views on modes of action for MCS, no 
characteristic diagnostic markers for the disorder and challenges in determining the types and 
levels of chemical exposures responsible for symptoms. 
 
In terms of treatment or management of MCS, the commonly used Consensus Criteria for 
MCS include the observation of improvement of symptoms upon removal of triggers, but 
other than for this avoidance strategy, different views on how MCS should be treated and/or 
managed may arise from different understandings of the mode(s) of action for MCS. Of 
interest therefore, is how medical practitioners, both at the specialist and general practitioner 
level, currently respond to individuals who show patterns of chemical sensitivity suggestive 
of MCS.   
 
In order to explore further these questions, the Office of Chemical Safety and Environmental 
Health (OCSEH) and the National Industrial Chemicals Notification and Assessment Scheme 
(NICNAS) in 2006 commissioned a survey to identify current gaps in clinical research and 
education with regards to diagnosis and treatment/management of MCS.  The methodology 
for the survey which formed part of a report into barriers to the clinical diagnosis and 
management of MCS is detailed in Appendix 1 and findings from the study have been 
incorporated into this Chapter.    

4.1 DIAGNOSIS AND PREVALENCE OF MCS 

The lack of an objective biomarker for MCS is particularly problematic when considering 
estimates of the prevalence of MCS. Prevalence estimates exist but are generally not 
comparable across studies that use different case definitions. There are numerous studies 
(including Australian state health surveys) that have examined the extent to which people 
report sensitivity to chemicals. However, depending on the type and extent of questioning 
regarding the nature of their chemical sensitivity, and the extent to which their experiences 
fulfil available criteria for MCS, it may not clear how many of these individuals would be 
diagnosed with MCS and not common, well defined sensitivities such as specific allergies.  

4.1.1 Studies on the prevalence of MCS in Australia 

In NSW, in a 2002 Department of Health survey of adult health, 24.6% of respondents (from 
a total of 12,491 individuals) answered “yes” to the question “Do certain chemical odours or 
smells regularly make them (or their children) feel unwell?” Females were more likely to 
report sensitivity to chemical odours than males, and older individuals (over 65 -75 years) 
were less likely to report sensitivity to chemical odours. There were no differences in 
reporting rates between urban and rural areas (NSW Department of Health, 2002). 
 
The survey also requested information on medical diagnoses, with 2.9% answering “yes” to 
the question “Have you been medically diagnosed with a chemical sensitivity?”  Regarding 
medical diagnoses, there were no significant differences in reporting rates in medical 
diagnoses between males and females. However, reporting rates were significantly lower for 
young people (16-24 years). There were no significant differences in reporting rates for 
diagnosed sensitivity between urban and rural areas. The severity of these health effects and 
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their conformity to the 1999 Consensus Criteria (Section 2.4) are not known. The survey did 
not find significant variations in the proportion of people reporting either sensitivity to 
chemical odours or diagnosed chemical sensitivity based on level of socio-economic 
disadvantage. 
 
In South Australia, two surveys were commissioned by the State Health Department 
(September 2002 and June 2004) to determine the prevalence of MCS and general chemical 
sensitivity. Combining both surveys, in 4,009 randomly selected adults, 16.4% of respondents 
reported sensitivity or adverse health effects from exposure to one or more chemicals, and 
0.9% reported a medical diagnosis of MCS. Similar to the NSW health survey, more females 
than males reported a medical diagnosis of MCS and there were no differences in reporting 
between urban and rural environments (Fitzgerald, 2008). 
 
The prevalence of 0.9% from limited surveys of medically diagnosed MCS in Australia is of 
a similar order to that reported overseas (below). 

4.1.2 Studies on the prevalence of MCS in other countries 

MCS is most commonly reported in western industrialised countries despite the worldwide 
ubiquitous presence of implicated chemicals.  
 
On the basis of personal communications with American clinicians, early estimates suggested 
that 2%–10% of persons in the general population had substantive disruption of their lives 
because of MCS (Mooser 1987). However, Cullen and colleagues suggested that this range 
was too high, with only 1.8% of 2759 patients treated at the Yale Occupational and 
Environmental Medicine Clinic diagnosed with MCS according to the Cullen diagnostic 
criteria (Cullen, 1987). They concluded that if only 1.8% of patients in clinics qualified for a 
diagnosis of MCS, then the rate in the general population would be far lower (Cullen et al., 
1992).  
 
Studies of college student populations revealed that 15%-22% reported feeling moderately or 
severely ill after exposure to at least three of five common substances (i.e. pesticides, paint, 
perfume, car exhaust and new carpet) (Bell et al., 1993a, b). Subsequently, the same 
investigators found that 28% of college students considered themselves to be "especially 
sensitive to certain chemicals", but the results were dependent on the type of query. Only 
9.7% reported illnesses related to chemicals and only 0.2% of college students reported 
physician-diagnosed MCS (Bell et al., 1996). 
 
Bell et al. (1993c) also reported that 17% of a group of retired elderly persons participating in 
a longitudinal study of osteoporosis reported feeling moderately or severely ill after exposure 
to at least four of five common substances (pesticides, paint, perfume, car exhaust and new 
carpet). Overall, 4% of participants in studies of the community elderly reported physician-
diagnosed chemical sensitivity (Bell et al., 1994). 
 
Kipen et al. (1995) questioned cohorts of patients visiting different medical clinics. Four 
percent of patients visiting an environmental and occupational health centre, 15% of patients 
referred to an occupational clinic, 20% of medical clinic patients, 54% of occupational clinic 
patients diagnosed with asthma and 69% of MCS patients were identified as reporting 
symptoms attributable to exposure to 23 or more substances. 
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The results of the 1995 California Department of Health Services Risk Factor Survey of 
4,046 randomly selected adults showed that 16% of respondents reported themselves as being 
unusually sensitive to everyday chemicals. Moreover, 6.3% claimed to have doctor-
diagnosed environmental illness or MCS, and of these, inexplicably only about half also 
reported unusual chemical sensitivity, raising questions as to how this figure relates to MCS. 
Only 0.6% reported an unusual sensitivity to chemicals plus a medically diagnosed chemical 
sensitivity that restricted their daily activities (Kreutzer et al., 1999).  
 
In North Carolina, Meggs et al. (1996) reported that 33% of randomly selected individuals in 
this state self-reported chemical sensitivity, with symptoms occurring daily in 4%. Amongst a 
random sample of 1582 individuals from Atlanta, Georgia, Caress and Steinemann (2003) 
reported hypersensitivity to common chemicals in 12.6% of respondents, with 3.1% claiming 
a diagnosis of MCS (Caress and Steinemann 2003; 2004). 
 
Reid et al. (2001) reported a prevalence of MCS in British war veterans of 0.2%-1.3% 
amongst cohorts of several thousand respondents from 3 operational theatres. However, only 
30% of those who self-reported MCS met the study criteria for MCS, in this case, that used 
by Simon et al. (1993) requiring a duration of illness of 3 months or more, symptoms 
reported in at least three organ systems including the central nervous system and reported 
sensitivity to 4 or more common exposures from a list that included fresh paint, newspapers, 
perfume, hair spray, and solvent fumes. 
 
Amongst Gulf War veterans, MCS was strongly associated with exposure to pesticides (Reid 
et al., 2001). In other studies, 30%-36% of Gulf War veterans considered themselves 
unusually sensitive to certain chemicals (Bell et al., 1998; Kipen et al., 1999). In a sample of 
Gulf War military personnel in Iowa, USA, 3% met study criteria for MCS, with 2% being 
medically diagnosed with MCS. Deployed military personnel were nearly twice as likely as 
non-deployed military personnel to report symptoms suggestive of MCS (Black et al., 
2000a). A recent systematic review of multi-symptom conditions in war veterans noted that 
Gulf War veterans were more than 3 times more likely than non-Gulf veterans to report MCS 
or chronic multi-symptom illnesses. The prevalence of MCS amongst such individuals is 
reported to be less than 7% (Thomas et al., 2006). 
 
Park and Knudson (2007) reported the prevalence of several disorders associated with 
medically unexplained physical symptoms based on information from 2002 and 2003 
Canadian Community Health Surveys. According to the 2003 survey, the prevalence of 
individuals claiming a medical diagnosis of MCS in Canada was 2.4%, with the rate for 
females at least twice that for males. Also, along with CFS and FM, the prevalence of MCS 
was related to socio-economic status, with the likelihood of reports of MCS increased with 
decreased household incomes. 
 
In summary, worldwide, there are only a small number of studies that have reported the 
prevalence of medically diagnosed MCS. In these, the prevalence of MCS ranges from 0.2% 
to 4% for populations or selected population subgroups. A number of other studies have 
reported the prevalence of chemical sensitivity or general reactions to chemicals, but not 
necessarily MCS. In these studies, the prevalence ranges from 15% to 36%. 
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4.2 MCS CASE DEFINITION AND PREVALENCE DATA 

At present, determining the prevalence of MCS in the Australian population is complicated 
by surveys that do not request sufficient information for self-reported or medically diagnosed 
chemical sensitivity to determine whether the sensitivity corresponds to MCS as defined by 
published diagnostic criteria. There have been numerous studies overseas to determine the 
prevalence of MCS, but most also have suffered from a lack of information about which, if 
any, published case definitions were employed to diagnose MCS subjects.  
 
Accordingly, estimates of the number of people with MCS vary widely. It is important to 
distinguish between cases of common sensitivities or aversions to particular chemicals, cases 
of well defined toxicological effects or injuries related to particular chemicals, and MCS. 
Inclusion criteria based on simple self-affirmation of chemical sensitivity/intolerance as used 
in some laboratory studies and population surveys cannot distinguish these groups. Vastly 
different outcomes in studies would be expected between individuals who possess common 
aversions to single (or even multiple) chemicals with little or no symptomatology, those who 
have well characterised toxicological reactions to chemicals (such as immune sensitisation), 
those who suffer overt toxic injury involving defined organ systems, and those that would be 
regarded as having MCS as assessed against defined criteria such as the Consensus Criteria.  
 
Notwithstanding the difficulties associated with the reporting of illness, health surveys such 
as those routinely conducted by state government health departments are useful for obtaining 
a snapshot of the prevalence of individual perceptions of chemical sensitivities in the general 
community. Difficulties with population-based MCS research have been discussed and 
standardised questions to elucidate experiences of chemical sensitivity in the population have 
been suggested (Kreutzer, 2002). 
 
In Australia, there are few documented systematic longitudinal records of patients with MCS 
that would enable appropriate tracking and an understanding of the natural history of people 
with MCS. Generally, the clinical impression formed about these patients is dependent on the 
specialty, expertise and level of interest of the clinician, the occupation of the patient and the 
location of patient’s residence. Where a case definition is agreed and recognised, the need for 
referral and subsequent management is well accepted (see Appendix 1). A documented nine 
year longitudinal study of MCS in the USA concluded that individuals remained strongly 
committed to the diagnosis of MCS, and although some improved since their original 
interview, many remained symptomatic with their disability continuing to impact on their 
lifestyle (Black et al., 2000c).  

4.3 TREATMENT FACILITIES  

In the absence of specialist environmental sensitivities treatment facilities, individuals who 
express general environmental sensitivities in Australia are sometimes referred to mainstream 
specialist allergy clinics for care. For example, around half of patients referred to the Allergy 
Unit, Royal Prince Alfred Hospital (RPAH) present with non-allergic or “vasomotor” rhinitis, 
i.e. unexplained chronic inflammation of the nasal airways with no allergic component. One 
third of these patients complain of smell intolerance. For individuals who claim extraordinary 
sensitivity or intolerance to certain smells or odours, current treatment aims at providing 
explanation and reassurance, determining any clinically identifiable causes and establishing 
appropriate avoidance strategies (Loblay, 1993). Support and trigger avoidance for chemical 
sensitivities was also endorsed amongst Australian general and specialist medical 
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practitioners involved in the clinical review of MCS (see Appendix 1) and similar strategies 
have been advocated overseas (Sparks 2000a).  
 
Evidence given to the South Australian Parliamentary Inquiry indicated that in the past there 
were specific facilities in Australia catering for the chemically sensitive. However, particular 
facilities e.g. in Sydney, were closed because it was concluded that the treatments provided 
by the facility were not effective (Social Development Committee, 2005).  
 
Evidence also provided to the Inquiry noted that at the time there were no public hospitals in 
Australia in 2005 that had a policy regarding management of the hospital environment for 
people with MCS. Although the Royal Brisbane and Women’s Hospital and Health Service 
District have draft protocols to provide an environment that reduces exposure to incitants for 
those patients who identify themselves as suffering MCS, the protocols had not moved past 
draft status. Importantly, the South Australian Parliamentary Inquiry heard that patients with 
MCS attributed the majority of the benefits they experienced to education, support and 
acknowledgement of the illness (Social Development Committee, 2005). 
 
In November 2009, hospital guidelines for catering for inpatients and hospital visitors with 
MCS and chemical hypersensitivity based on the Royal Brisbane Hospital model were 
published by the Western Australian Department of Health. Similar guidelines for MCS for 
South Australian hospitals have also been released recently (May 2010) by the South 
Australian Department of Health. 
 
Overseas, dedicated health centres exist for individuals suffering from environmental 
illnesses. In Canada, the Nova Scotia Environmental Health Centre was established as a 
medical treatment and research facility dealing with environmentally triggered illnesses. 
Many of the patients treated at this facility suffer from MCS, FM or CFS. Each patient 
undergoes routine blood screening and full physical examination including some functional 
capacity tests. The patient’s symptoms are recorded and a diagnosis is made based on 
diagnostic criteria presented in the literature (MCS: Cullen’s criteria; CFS and FM: 
Anonymous 2003a; 2003b). A diverse range of treatments is available to patients, but most 
include education, psychotherapy and individual counselling, physiotherapy and sauna 
programs. 
 
Clinics devoted to environmental illnesses including MCS are operational also in Germany 
(Bauer et al., 2006) and Japan (Hojo et al., 2008). 

4.4 TREATMENT/MANAGEMENT STRATEGIES 

MCS individuals may see a variety of specialist medical practitioners depending on the stage 
of their illness and the background to their referral. For the majority, the general practitioner 
is likely to be the first consulted. If the condition is regarded as an allergic response, a 
specialist allergist may be seen, or if considered work-related, an occupational physician may 
be consulted. In a recent survey of Danish general practitioners, the majority (74%) referred 
individuals with chemical sensitivities to other medical specialties, the most common of 
which was allergology (Skovbjerg et al., 2009). 
 
Established pharmaceutical treatments for MCS currently do not exist. Psychotherapy, 
biofeedback and relaxation and other behavioural therapies are described for some cases as 
efficacious (Wolf, 1996; Stenn and Binkley, 1998; Staudenmayer, 2000; Sparks, 2000a, b; 
Bornschein et al., 2001).  
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Gibson et al. (2003) surveyed 917 individuals with self-reported MCS to ascertain the 
perceived efficacies of 101 treatments including environmental techniques (chemical 
avoidance, sauna, rotation diet, and/or personal oxygen), nutritional supplements, Eastern-
origin techniques (meditation, yoga), detoxification techniques, holistic (homeopathy, 
chelation) or body (chiropractic, kinesiology) therapies and prescription medicines. The study 
reported significant drain on personal resources in seeking treatment for MCS and described 
respondents' attitudes toward the possibility of a positive treatment outcome. On average, 
participants consulted 12 health care providers and spent over one-third of their annual 
income on health care costs.  
 
The most helpful treatment/management strategies rated by 95% of respondents in this survey 
were creating a chemical-free living space and chemical avoidance. These authors also 
reported that whilst a majority of individuals (65%) claimed no noticeable effect from 
psychotherapy to cure their MCS, a majority (65%) found psychotherapy very or somewhat 
helpful in assisting in coping with their MCS. Others also claim that the prognosis of MCS is 
strongly affected by access to multimodal therapy and an understanding between doctor and 
patient of a multifactorial model of disease (Bauer et al., 2008). 
 
A recent survey of Danish general practitioners with experience of multiple chemical 
sensitivities also uncovered disparate views on causes and treatments. The majority (65%) 
perceived the aetiology of their MCS cases as multifactorial, with 28% a somatic/biologic 
and 7% a psychological aetiology. Amongst the practitioners, treatment advice ranged from 
avoiding chemical exposures associated with symptoms (75%), avoiding all chemical 
exposures (12%), not avoiding chemical exposures (linked to perceived psychological 
aetiologies) (3%), to providing no clinical advice (10%) (Skovbjerg et al., 2009).  
 
Some advocacy and support group websites (national and/or overseas) note a wide range of 
treatments that are, or have been, used including intravenous vitamins, nutritional 
supplements, detoxification, chelation therapy, colonic irrigation, desensitisation, use of 
medication to boost the immune system, antidepressants, antibiotics, antifungals, 
homeopathy, acupuncture, mind-body therapy, psychotherapy and total or partial avoidance. 
However, in terms of a specific treatment, information from these societies and groups does 
not establish a consensus for the treatment of MCS other than management by avoidance of 
chemicals that cause symptoms. 
 
In Australia, there are a number of societies and groups that provide specific support and 
understanding to individuals suffering from MCS. Such groups include: 
 

 Allergies and Intolerant Reactions Association; 
 Allergy and Environmental Sensitivity Support and Research Association Inc.; 
 Allergy, Sensitivity and Environmental Health Association Qld Inc.; 
 Australian Chemical Trauma Alliance Inc.; 
 Circle of Friends MCS Support Group WA; 
 Community Taskforce on Multiple Chemical Sensitivities; 
 Global Recognition Campaign for Multiple Chemical Sensitivity and Chemical 

Injury; 
 MCS Australia; 
 ME/CFS Society (SA) Inc.; 
 National Toxics Network; 
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 South Australian Task Force on Multiple Chemical Sensitivity. 
 
These groups provide support and guidance for MCS sufferers and some also present 
information on a range of treatments.   
 
In 1994, Winder reviewed cases of what he termed at that time “chemically related chronic 
fatigue syndrome” (Winder, 1994). He considered that early detection and intervention 
including minimising exposure to the triggers resulted in improved outcomes. 
 
Although dedicated to management rather than medical treatment, the Human Rights and 
Equal Opportunity Commission in Australia recently included reference to MCS in their 
revised Guideline, Access to Buildings and Services: Guidelines and Information (HREOC 
2007).  The section on use of chemicals and materials in the Guidelines states:  
 

“A growing number of people report being affected by sensitivity to chemicals used in 
the building, maintenance and operation of premises.  This can mean that premises are 
effectively inaccessible to people with chemical sensitivity.  People who own, lease, 
operate and manage premises should consider the following issues to eliminate 
chemical sensitivity reactions in users: 

 
 the selection of building, cleaning and maintenance chemicals and 

materials; 
 the provision of adequate ventilation and ensuring all fresh air intakes 

are clear of possible sources of pollution such as exhaust fumes from 
garages; 

 minimising use of air fresheners and pesticides; 
 the provision of early notification of events such as painting, 

pesticides applications or carpet shampooing by way of signs, memos 
or email.” 

The South Australian Department of Transport, Energy and Infrastructure has 
recently published a Disability Access Checklist Guide for Government Owned and 
Leased premises (2010). Part 3 of the guide includes a checklist for MCS. The 
guide was developed using information in the HREOC’s guideline referred to 
above.   

4.5 CLINICAL APPROACHES TO MCS IN AUSTRALIA 

In Australia, clinical medical approaches to MCS involve not only general practitioners but 
also potentially a variety of medical specialists.  
 
In order to determine currently how medical practitioners in Australia respond to individuals 
with patterns of chemical sensitivity suggestive of MCS, a survey of clinical approaches to 
the diagnosis and management of MCS was commissioned by the Office of Chemical Safety 
and Environmental Health (OCSEH) and the National Industrial Chemicals Notification and 
Assessment Scheme (NICNAS) in 2006. The survey comprised a literature survey, interviews 
with professional organisations, medical practitioners and other stakeholders, and a workshop 
to examine the diagnostic and therapeutic practices for MCS currently used by Australian 
medical practitioners.  
 
Further detail regarding the background and outcomes for this survey are available in 
Appendix 1. 
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The workshop revealed little consensus on effective interventions (Appendix 1). No evidence 
was forwarded for any medication, dietary supplements or other therapies as a treatment for 
MCS. Basic management strategies currently used by practitioners involve strategies 
common to all chronic illnesses - engaging with the patient, encouraging self-management 
and maintaining a long-term supportive relationship.  
 
The lack of official recognition of MCS as a distinct clinical entity, together with difficulties 
in establishing aetiology and inconsistencies in the diagnosis of MCS, are reflected directly 
within different clinical views on the approach to treatment/management of MCS as found in 
the Australian clinical review. Nevertheless, as the result of interviews with clinicians, 
responses to questionnaires and subsequently confirmed in workshop discussion, common 
ground was identified amongst Australian clinicians (see Appendix 1). 
 
The Australian clinical review found that, commonly, people expressing symptoms attributed 
to MCS often report that their medical advisers have not listened to their concerns. These 
people believe that they have been rejected or that their symptoms have been disbelieved. 
This concern and belief may well impact on their ability to come to terms with their illness or 
recover their health. Some patients and clinicians have observed that people presenting with 
symptoms ascribed to MCS experience symptoms that fluctuate over time. This is another 
complicating factor and a better understanding of the extent to which these occur would be 
important for clinical management. 
 
Clinicians involved in the clinical review of MCS agreed a set of general principles that are 
useful for the management of MCS (from Appendix 1). 
 
MCS Clinical Management Principles 
 
 Accept that the person with MCS feels ill and is affected by the illness; 
 Provide an empathic relationship to offer understanding and support; 
 Encourage self-management rather than offering or seeking a cure; 
 Recognise and explain that no specific therapy has yet been proven to be of benefit; 
 Maintain a long-term positive approach. 

4.6 CLINICAL RESEARCH NEEDS 

Views expressed in the scientific literature on MCS and also through the Australian clinical 
survey of MCS (Appendix 1) highlight subtly different approaches to diagnosing MCS 
(despite the availability of Consensus Criteria), differing views on the underlying 
pathological process(s) in MCS and differing approaches to treating or managing MCS other 
than recommending the avoidance of initiators and/or triggering agents. 
 
Information from available reports is currently insufficient to establish whether reactions in 
MCS individuals from chemical exposures conform to a dose-response relationship. Dose 
response is an important aspect of characterising health risks from toxicological agents. Some 
challenge tests of inhaled chemicals suggest that it is the odour of an airborne triggering 
agent, or an expectation of harm from exposure, rather than any pharmacological or 
toxicological properties per se that elicits MCS symptoms. Although not all chemicals or 
chemical products implicated in MCS are airborne, a pivotal role for inhaled chemicals is 
suggested from particular hypothesised modes of action for MCS such as respiratory 
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disorder/neurogenic inflammation, limbic kindling/neural sensitisation and behavioural 
conditioning which involve limbic excitability, olfaction and respiratory function.  
 
Unfortunately, the design, conduct and reporting of current challenge tests for MCS and their 
conclusions with regards to physiological versus psychological mechanisms are highly 
debated (see Section 3.2.2). However, as much as arguments continue as to whether MCS is 
primarily physiological or primarily psychological in nature from individual tests, current 
systematic reviews of the scientific literature on challenge testing conclude at least that MCS 
may be the result of interplay between physiological and psychological influences. If so, this 
has implications for treatment. 
 
Overall, a number of primary clinical research needs are evident: 
 

 Standardising diagnostic criteria for MCS that are acceptable to, and utilised 
consistently by, clinical and scientific groups;  

 Determining the prevalence of MCS, for both self-reported cases and those that are 
medically diagnosed using standardized criteria; 

 Exploring initiating/triggering agents/events and modes of action in MCS through the 
use of well designed and conducted blinded challenge tests and longitudinal studies of 
illness course; 

 Determining and documenting effective treatment/management protocols for MCS 
based on positive, long-term therapeutic alliances and individual self-management. 

 
Prevalence estimates need standardised criteria and surveys of sufficient power to distinguish 
MCS from other types of chemical sensitivity. A recently developed and validated symptom 
profile inventory (the Idiopathic Environmental Intolerance Symptom Inventory) could be 
utilised for reliably and rapidly studying symptom prevalence in MCS. This inventory has 
advantages over previously used inventories for chemical sensitivity such as the Chemical 
Sensitivity Scale, The Chemical Odour Sensitivity Scale, the Chemical Odour Intolerance 
Index or the Quick Environment Exposure Sensitivity Inventory as it deliberately assesses 
specific symptoms linked to MCS rather than just groups of symptoms or merely the severity 
of reactions (Andersson et al., 2009). 
 
Challenge testing is helpful to elucidate modes of action. For example, the NO/ONOO cycle 
theory implicates only those chemicals that can upregulate this biochemistry. However, there 
is a wide spectrum of chemicals implicated in MCS and any that provoke MCS symptoms 
and physiological effects unrelated to this biochemistry would suggest additional modes of 
action. Challenge testing can also explore the relative contributions of physiological and 
psychological influences in responses to chemical exposures. 
 
Both clinical challenge testing and longitudinal studies could additionally be employed to 
explore potential therapeutic agents, such as those which downregulate NO/ONOO 
biochemistry, thus exploring mode of action as well as potentially establishing an avenue of 
treatment. 

4.6.1 Longitudinal Study 

To get a better understanding of MCS in Australia there is a need to look more closely at the 
natural history of people with MCS. A longitudinal clinical and sociological study (i.e. how 
MCS is initiated and how sensitivities vary over time) should assist in identifying elements of 
MCS and areas that may have been overlooked to date. 
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Such a study should examine eliciting agents/events, diagnostic experiences, clinical course 
and impacts of treatment/management strategies. To undertake such a longitudinal study it 
would be necessary to identify people with MCS who would be prepared to be involved. 
Findings in Appendix 1 provide some suggested practical steps on how a longitudinal study 
could be established. 

4.6.2  Education/Training 

There is unlikely to be coverage of MCS within the current Australian medical curriculum 
given the relatively small amount of time devoted to minor specialties. Notwithstanding the 
recent availability of MCS hospital guidelines in Western Australia and South Australia, 
there are also currently no clinical guidelines for medical practitioners to provide appropriate 
care for MCS individuals. 
 
In order to improve the quality of care provided by medical practitioners, the development of 
a clinical education program for MCS should be investigated. Such a program should be 
based on evidence currently available, utilise any findings from clinical research in Australia 
(such as a longitudinal investigation) and consider the practical guidance on approaches to 
MCS clinical management agreed by participants in the recent clinical review of MCS.   
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5 APPENDIX 1 - A SURVEY OF AUSTRALIAN CLINICIANS 
APPROACHES TO MULTIPLE CHEMICAL SENSITIVITY 

This appendix contains detail regarding the background, process, issues and outcomes for the 
2006 survey of clinical approaches to MCS of Australian medical practitioners. Key 
outcomes from this survey are included in discussions of the treatment of MCS (Sections 4.4) 
and clinical research needs (Section 4.5).  
 
The medical approach to individuals with case histories suggestive of MCS is likely to 
involve not only general practitioners but also a variety of medical specialists depending on 
the background to their referrals and the stage of their illness. Although Consensus Criteria 
exist for diagnosing MCS, application of these criteria, and even knowledge of MCS itself, is 
likely to vary significantly between medical practitioners depending on their specialties and 
their understandings, if any, of the mechanisms by which the disorder manifests. A lack of 
standardised approaches to MCS is likely then also to be reflected in different approaches to 
treatment/management of the condition.   
 
Of interest in this respect, therefore, is how medical practitioners, both at the specialist and 
general practitioner level, currently respond to individuals who show patterns of chemical 
sensitivity suggestive of MCS.   
 
In order to address these questions, the Office of Chemical Safety and Environmental Health 
(OCSEH) and the National Industrial Chemicals Notification and Assessment Scheme 
(NICNAS) in 2006 commissioned a survey to identify current gaps in clinical research and 
education with regards to diagnosis and management of MCS. The survey was conducted by 
BMP Healthcare Consulting Pty Ltd. 
 
The following is a summary of the methodology and findings from the survey. 

5.1 THE SURVEY PROCESS 

A survey of clinical diagnosis and management of MCS was conducted by clinical medical 
consultants in two phases. Phase 1 consisted of a literature survey and interviews with 
professional organisations, medical practitioners and other stakeholders. Phase 2 consisted of 
a one-day workshop involving clinicians and/or experts from a range of general practice and 
specialist medical backgrounds who had been identified as having experience in dealing with 
people with symptoms associated with chemical sensitivity. 

5.1.1 Stakeholder contact 

An initial contact list of professional organisations and individuals with experience in dealing 
with MCS was determined by the OCSEH/NICNAS project team and the clinical consultants. 
Telephone contact was initially made with representatives from those professional 
organisations whose members may have a role in the management of people with MCS to 
explain the study and engage the organisation and the most appropriate contact or 
organisational representative. All organisations were sent a letter of introduction to the study 
and the review process, contact details for the consultants and the semi-structured 
questionnaire for the proposed interviews. A summary of the responses received is shown in 
Table 4. 
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Table 4. Summary of responses from key professional organisations 

 
 
The Australian 
Medical Association 
(AMA) 

 
The AMA was unable to provide a nominee for consultation; does not 
have a position or policy statement on the issue; expressed interest in 
environmental issues and exposure measurement, requested to be kept 
informed of the progress and project outcomes. 
 

 
The Public Health 
Association of 
Australia (PHAA) 

 
The PHAA Environmental Health Special Interest Group and the South 
Australian Department of Human Services co-hosted a workshop at the 
2002 Annual Conference of the PHAA, to explore the aetiology of 
Chronic Fatigue Syndrome (CFS) and MCS. Nominated representatives 
provided access to workshop materials and outcomes. 
 

 
The Royal Australian 
College of General 
Practitioners (RACGP) 
 

 
The RACGP does not have a position or policy statement on MCS; 
nominated involvement of the Australasian Integrative Medicine 
Association (AIMA) and GPs known to be interested in the field; The 
RACGP requested to be kept informed of the progress and project 
outcomes. 

 
 
The Australian 
Psychological Society 
(APS) 
 

 
The APS was unable to find a member with a specialisation or interest in 
MCS for interview or completion of the questionnaire, and was also 
unable to provide any information on the possible role of their 
membership with individuals with MCS.  

 
The Australasian 
Integrative Medicine 
Association (AIMA) 
 

 
The AIMA confirmed the nomination of GPs with an interest in MCS and 
also identified recent research on food intolerance believed to be of 
relevance to MCS.  

 
Medicare Australia 
(MA) 

 
A state based senior medical advisor indicated that Medicare Australia was 
unable to identify problems experienced with practitioners who were 
specifically involved in the management of patients. He was unable to 
elaborate further.  
 

 

Initial contact was sought but no formal response was forthcoming to the introductory letter 
outlining the background to the project and the questionnaire from:  
  
 The Australian College of Dermatologists 
 The Royal College of Pathologists of Australia 
 The Royal Australian and New Zealand College of Psychiatrists 
 The Australian College of Nutritional and Environmental Medicine. 

 
Two of the above organisations also received follow-up by phone. Additional contacts for 
interviews were provided by stakeholders during Phase 1 of the study, each of which was 
followed up with the introductory letter and questionnaire. 
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5.1.2 Questionnaire 

The consultants prepared and circulated a semi-structured questionnaire that formed the basis 
of subsequent interviews. The questionnaire addressed the following issues:  
 

 
Experience and Diagnosis 

 What has been your experience with MCS? 
 What do you consider to be the authoritative evidence for recognising the 

existence of MCS?   
 What diagnostic criteria do you use to determine the presence of MCS?  Do you 

require all of Cullen’s criteria be fulfilled? Are there other diagnostic criteria 
being used? 

 Do you use any diagnostic tests to confirm the diagnosis, or would like to use but 
are not currently available to you? 

 What do you consider to be the pre disposing factors to MCS? 
 Do you have any information on the prevalence of MCS? 
 What factors do you consider might influence the apparent ethnic and geographic 

differences in the prevalence of the diagnosis of MCS?  
 What association (if any) do you consider there might be between MCS and 

chronic fatigue syndrome? 
 

Treatment/Management Strategies 
 Do you consider MCS treatable/manageable? 
 Do you consider you can stage MCS? 
 What do you regard as successful/unsuccessful strategies for  

               treatment/management? 
 How do you define goals for treatment? 
 What factors have you found that influence outcome? 
 Can you ever consider MCS to be cured/controlled? 
 How do you assist with learning to live with the condition? 
 What factors appear to influence the course of the condition?  

 
Research and Education 

 Are you aware of clinical research currently being undertaken to improve the 
knowledge and understanding of the condition? 

 What do you consider to be the knowledge gaps associated with identifying and 
treating sufferers of MCS? 

 What action is being taken to overcome the education and how knowledge gaps 
regarding MCS? 

 Do you have (or can you suggest any strategies that might improve or overcome 
gaps in education and knowledge about MCS? 

 

5.1.3 Interviews 

The consultants conducted in-depth interviews with individual clinicians but also some 
representatives from relevant professional and advocacy bodies to ascertain the current views 
and supporting available evidence regarding: 
 
 Diagnosis of MCS; 
 MCS treatment/management strategies; 
 Identification of knowledge gaps associated with identifying and treating MCS 

sufferers; 
 Clinical research and education aimed at overcoming knowledge gaps. 
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Interviews were sought across a broad range of the medical community including general 
practitioners, psychiatrists, respiratory physicians, psychologists, integrative medicine 
practitioners and immunologists. Interviews with representatives from MCS support and 
advocacy groups from most states were also conducted to provide additional background 
information.  
 
A range of individual clinicians known to have or likely to have experience in MCS, 
including general practitioners, allergists, occupational physicians, medicine practitioners, 
professional and advocacy organisations and stakeholders, were contacted initially by 
telephone to ascertain their interest or to identify the relevant person in their organisation.  
 
All nominated organisations and individuals were sent an introductory letter explaining the 
project and an accompanying questionnaire for opinion leaders or consumers so that those 
who had agreed to be interviewed could be fully aware of the intent of the study, the scope of 
information being sought and have the opportunity to gather supporting information to assist 
the project consultants. 
 
Interviews were completed with: 
 
 4 general practitioners (GPs); 
 2 immunologists; 
 1 allergist; 
 2 occupational physicians; 
 2 respiratory physicians; 
 2 psychiatrists; 
 1 ear, nose and throat (ENT) surgeon; 
 1 toxicologist; 
 representatives from 4 MCS support and advocacy groups; 
 3 people suffering from MCS. 

 
Completed questionnaires, without interviews, were received from 2 clinicians from 
Queensland and Victoria.  

5.1.4 Workshop 

In addition to the semi-structured interviews, the consultants conducted a workshop in 
Sydney involving some of the clinicians and/or experts from a range of general practice and 
specialist backgrounds who had been identified as having experience in dealing with people 
with symptoms associated with chemical sensitivity. Representatives of key stakeholders 
whose involvement was likely to provide organisational views or opinions were also invited.  
 
All workshop participants had been interviewed and were provided with background material 
and references prior to the workshop. Workshop participants are outlined below (in 
alphabetical order): 
 
Dr Michael Bollen AM: Consultant, BMP Healthcare Consulting 
Dr Jonathan Burdon: Respiratory Physician, Past President of the Thoracic Society  
Dr Mark Donohoe: General Practitioner with a special interest in MCS 
Dr David Elder: Occupational Physician 
Dr Jim Fitzgerald: Toxicologist, SA Department of Health 
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Dr David Gillis: Immunologist, currently Queensland representative on the Australasian 
Society of Clinical Immunology and Allergy (ASCIA) Council 
Dr Vicki Kotsirilos: General Practitioner, Founding President of the Australasian Integrative 
Medicine Association (AIMA) 
Dr Colin Little: Allergist 
Dr Rob Loblay: Immunologist, Royal Prince Alfred Hospital 
Dr Moira Somers: General Practitioner with a special interest in MCS 
Dr Sue Whicker: Consultant, BMP Healthcare Consulting 
 
Two additional participants in the workshop wished to remain anonymous. 
 
The workshop sought to reach agreement about: 
 
 Recognising likely presentations that would lead to the diagnosis;  
 Defining the range of possible management;  
 Determining what research might be undertaken to assist in understanding, MCS 

including diagnosis and management;  
 Determining whether any specific education or training programs would be likely to 

improve the understanding and management of MCS. 

5.2 PROBLEMS ENCOUNTERED 

From the beginning of the project, it was evident that a major barrier to progressing the issues 
surrounding MCS existed, best described as a strong divergence of clinical opinion and a lack 
of agreement about MCS in the literature. This was encountered in one-on-one interviews and 
confirmed at the collaborative workshop. In addition to polarised and strongly held views, 
two further barriers to progress were evident: 
 
1. A lack of authoritative published research specifically related to MCS 
 
While there are many articles and books published about MCS in the world literature, much 
of which is featured on the websites of interest and advocacy groups including papers 
presented at meetings, little evidence for characteristic biological markers could be found in 
peer reviewed journals that supported the diagnosis of MCS.  

 
In Australia in 1992, an expert working group initially established by the Royal Australasian 
College of Physicians (RACP) and the Australasian Society of Clinical and Experimental 
Pharmacologists and Toxicologists (ASCEPT) set out to examine MCS but was soon diverted 
to focus on CFS. Whilst several clinical advocates have declared their belief that MCS is a 
component of, or related to CFS, others consider MCS a separate entity requiring different 
approaches to both diagnosis and management. 
 
2. Limited available information on prevalence 
 
Generally, jurisdictions do not collect data specifically identifying MCS. Germany and 
Austria (via adoption of the German disease classifications) are the only countries in which 
MCS is a recognised ICD-10 disease term. Information on prevalence in Australia is based on 
telephone surveys in NSW and SA ranging from 2.9 per cent to less than one per cent (0.9%) 
of respondents, may be quite unreliable because of the way in which the questions were 
framed, particularly between studies, thus hindering the development of longitudinal datasets. 
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Participants in the SA surveys were asked if a medical doctor had diagnosed MCS, while the 
NSW survey participants were asked if they had been diagnosed with chemical sensitivity. 

5.3 THE COMMON GROUND 

Responses to questionnaires demonstrated that individual clinical views were polarised, 
vigorously stated and defended, based mainly on individual belief and comparatively limited 
clinical experience with MCS within overall caseloads. 
 
As indicated earlier, interviews and literature searches revealed that on one side, some 
clinicians, together with some of the published literature, proposed that people with 
symptoms attributed to MCS do have an identifiable condition and that these people suffer 
from a chronic debilitating syndrome arising from continuing exposure to chemicals. Some of 
these clinicians considered the underlying mechanism had been defined, at least to their 
satisfaction, and provided publications to support their position. For others, the reality of the 
condition was accepted but the cause was still not understood nor satisfactorily explained by 
the evidence base.  
 
On the other side of the debate, some clinicians and at least one local clinical organisation 
stated strongly that MCS is neither a diagnosis nor a syndrome but a range of sometimes 
disparate disabilities with some common presenting symptoms. Some described the 
presentations as a somatoform disorder, with symptoms in the absence of an identifiable 
general medical condition. These clinicians consider that psychological conflicts become 
translated into physical problems.  
 
Other clinicians considered MCS to be a psychopathological condition created, enhanced, 
and perpetuated by the law and its application, termed a “nomogenic” disorder. They argue 
that some doctors and lawyers have provided patients presenting with a range of symptoms, 
some of which may be related and all of which become attributed to a sensitivity to chemical 
odours, with the identifying label, “MCS”. These clinicians consider that patients presenting 
with such problems are more often likely to have been exposed to chemicals in the course of 
their work and may be seeking something or someone to be responsible for their ill health 
and/or to achieve compensation from an employer or some other source to make recompense 
for the disability.  
 
Nevertheless, as the result of interviews with clinicians, responses to questionnaires and 
subsequently confirmed in workshop discussion, the following common ground was 
uncovered in the clinical review: 

5.3.1 Initial Presentation 

 MCS is a condition with a diverse range of symptoms but with no agreed 
distinguishing signs. 

 
 Few, if any, people who are subsequently considered to have MCS present initially 

with a claim that their illness has followed exposure to chemicals. 
 
 The commonly experienced psychological symptoms may be inevitable, perhaps as 

the result of exposure, or because of the frustration in seeking to be believed or 
attempting to find effective treatment, leading to anxiety and/or depression, or 
perhaps even the cause of some of the other symptoms reported. 
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5.3.2 Diagnosis 

 Specific diagnostic tests are not available in Australia. Proposed diagnostic tests being 
researched overseas are laboratory based and considered impracticable in every day 
practice. 

 
 The potential exists for some clinicians to undertake large numbers of diagnostic 

investigations at great cost, but of little benefit to patient outcomes, to exclude other 
conditions. 

 
 The diagnosis is generally suggested by a pattern of symptoms and often includes a 

history of referrals to multiple specialists. The eventual diagnosis (whether MCS or 
some other condition) is ultimately made by listening carefully to the patient and 
taking a detailed history. This factor makes diagnosis in primary care situations less 
likely, or at least significantly delayed because of the relatively short time taken at 
each encounter in most general practices compared with that of a specialist.  

5.3.3 Prognosis and Treatment 

 Insufficient evidence exists in the literature for benefit from any medication, dietary 
supplements or other therapies despite support for some of the treatments by some 
clinicians at their interviews or in response to the questionnaire.  

 
 People with the symptoms associated with MCS run a variable course but for most, 

MCS is a chronic condition. 
 
 The basic management involves engaging with the patient and maintaining a long-

term supportive relationship whilst encouraging self-management as with all chronic 
illness. 

 
 Self-management involves providing the patient with information about the nature of 

the problems being experienced and guidelines regarding symptom management. 
 
 Clinicians need to accept the patient’s issues as a debilitating and disabling illness 

irrespective of whether the clinician recognises or accepts the presence of a specific 
entity, in order to avoid the patient seeking unnecessary referrals and harmful or 
costly treatment of unproven benefit. 

5.3.4 Education 

 The lack of exposure to information and education about MCS at undergraduate and 
postgraduate level is likely to be ongoing given the relatively small amount of time 
available for minor specialities, including immunology, in the medical curriculum.  

5.4 IMPLICATIONS FOR TREATMENT/MANAGEMENT 

As noted in the common ground identified during interviews with clinicians and subsequently 
agreed at the workshop, no consistent or reliable data were available to support any particular 
treatment. Rather than debate the merits or otherwise of particular forms of treatment of 
MCS, it was evident that it is more appropriate to talk in terms of management of MCS as 
this enables both the supporters and non-supporters to agree to some beneficial approaches. 
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5.4.1 Common MCS treatments 

Some advocacy and support group websites (national and/or overseas) note a wide range of 
treatments including intravenous vitamin C and other vitamins, nutritional supplements, 
detoxification, chelation therapy, colonic irrigation, desensitisation, use of medication to 
boost the immune system, antidepressants, antibiotics, antifungals, homeopathy, acupuncture, 
mind-body therapy, psychotherapy, and total or partial chemical avoidance. Various 
treatments appear to be based on particular theories for MCS. At least three of the clinicians 
interviewed used one or more of these treatments with their patients in line with their 
understanding of the causality of MCS. Ongoing utilisation of their treatment choices was 
reinforced by reported benefit in at least some of their patients.   

5.4.2 Recognising and responding to MCS individuals 

To get a better understanding of MCS in Australia there is a need to look more closely at the 
natural history of people with MCS. A longitudinal clinical and sociological study might help 
identify elements of the condition or areas that may have been overlooked to date. From 
interviews and responses to questionnaires it was apparent that GPs and specialists appeared 
to see quite different cohorts of people with MCS and so may be contributing unwittingly to 
the confusion regarding this condition. For example, specialist occupational physicians or 
immunologists may mainly see individuals with the propensity to react to environmental 
exposures who may be seeking legal compensation. To establish a case for compensation 
requires a definitive diagnosis from an authoritative medical specialist. Most of these 
specialists reject the diagnosis of MCS because they are unable to find objective signs or 
confirmatory diagnostic tests to provide evidence for the presence of a disease entity. GPs see 
a different patient population from most specialists. GPs are trained to deal with 
undifferentiated illness and often have to cope with uncertainty in diagnosis, especially in the 
early stages of an illness. Specialists primarily deal with patients with illnesses related to their 
specialty referred by other clinicians. If unable to reach a definitive diagnosis, specialists may 
consider the condition to be outside their expertise or experience, or that it does not exist. 
Such is the case with MCS. 
 
Commonly, people expressing symptoms attributed to MCS often report that their medical 
advisers have not listened to their concerns. These people believe that they have been rejected 
or that their symptoms have been disbelieved. This concern and belief may well impact on 
their ability to come to terms with their illness or recover their health. Some patients and 
clinicians have observed that people presenting with symptoms ascribed to MCS experience 
symptoms that fluctuate over time. This is another complicating factor and a better 
understanding of the extent to which these occur would be important for clinical 
management. 

5.4.3 Principles for the management of MCS 

From interviews, responses to the questionnaire and workshop comments, the clinical 
workshop agreed to the following principles for the management of MCS: 
 
Accept that the person with MCS feels ill and is disabled by the illness  
Clinicians need to accept the patient’s issues as a debilitating and disabling illness 
irrespective of whether the clinician recognises or accepts the presence of a condition, in 
order to minimise patients seeking unnecessary referrals and harmful or costly but non 
beneficial treatment.  
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Provide an empathic relationship to offer understanding and support 
The basic management, as with all chronic illness, involves engaging with the patient and 
maintaining a long-term supportive relationship whilst encouraging self-management.  
 
Encourage self-management rather than offering or seeking a cure 
Self-management involves providing the patient with information about the nature of the 
problems being experienced and guidance for symptom management. Self-management 
should include advising ways to minimise contact with perceived triggers as total avoidance 
generally proves impossible or impracticable. 
 
Recognise and explain that no specific therapy has yet been proven to be of benefit  
No evidence for benefit exists for any medication, dietary supplements or other specific 
therapies. However, symptomatic treatment may help some people.  
 
Maintain a long-term positive approach 
Symptoms associated with MCS run a variable course but for most, MCS is a chronic 
condition. Clinicians should encourage patients to try to come to terms with their disability 
and develop a positive attitude toward the future. 

5.5 SUGGESTIONS FOR CLINICAL RESEARCH 

The clinical review identified that further clinical research is needed and that a longitudinal 
clinical and sociological study would provide a better understanding of MCS in Australia by 
looking at the natural history of people with MCS. Three practical approaches were suggested 
to assist in facilitating clinical research and improve patient management:  
 
1. Establish a voluntary register, or similar process, where people who consider they have 

MCS or an allied condition could record details of their condition, 
treatment/management and indicate if they were prepared to participate in reviews and 
research including a longitudinal study in Australia.  

 
2 Consideration be given to establishing an MCS expert clinical working group or similar 

to assist in: 
 establishing criteria for any voluntary register and evaluating/reporting on the 
information recorded on such a register;  
 recommending ways to develop improved clinical and patient guidance; 
 identifying opportunities for further research that might include, for example:  

o establishing clinical case-comparison studies in both general and specialist 
practices and/or 

o exploring the initiation and natural history of sensitivity syndromes 
involving environmental chemicals by re-examining studies of defined 
populations that have had reported discrete and sudden chemical 
exposures; and/or 

o developing a survey instrument to determine prevalence of conditions 
including multi-organ disorders that appear to be associated with MCS. 

 
3 Consideration of a clinical education program be investigated. Using evidence currently 

available, the outcomes of this scientific review together with the outcomes from the 
MCS expert clinical working group, and input from MCS support and advocacy groups 
including the SA Government MCS Reference Group, seek to inform clinicians, 
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employers, workplaces and communities about what is currently understood by the 
term MCS and identify ways to assist people who are affected by this condition. 

 
 
 
 

- 73 - 



A Review of Multiple Chemical Sensitivity 

6 APPENDIX 2 - VIEWS OF NATIONAL GOVERNMENTS AND 
PROFESSIONAL MEDICAL ORGANISATIONS  

The health issues surrounding MCS have been considered by professional medical 
organisations and by governments. The following information on position statements on 
MCS and MCS government policy is not intended to be exhaustive, but indicates how the 
issue has been addressed by key overseas bodies with environmental health regulatory 
responsibilities and professional interests. Further information on references to MCS by 
organisations and jurisdictions at various levels is available (Hileman, 1991; Donnay, 1998, 
1999; Labarge and McCaffrey, 2000; Read, 2002; Silberschmidt, 2005). 

6.1 US PROFESSIONAL ORGANISATIONS 

6.1.1 American Academy of Environmental Medicine (AAEM) 

In 1965, Randolph founded the Society for Clinical Ecology, later renamed the American 
Academy of Environmental Medicine (AAEM), composed mainly of medical and osteopathic 
physicians practising the principles of clinical ecology. AAEM has published its overall 
philosophy in An Overview of the Philosophy of the Academy of Environmental Medicine 
(AAEM, 1990). According to the model of environmental medicine outlined in this overview, 
environmentally triggered illnesses occur when homeodynamic interactions among biological 
functions are compromised by external or internal stressors. Environmental substances as 
well as physical phenomena such as vibration, noise, electromagnetic radiation etc. are 
potential stressors that are capable of contributing to homeostatic imbalances. Internal 
stressors include psychological stress, genetic limitations, malnutrition etc.  
 
A separate 2008 position statement on “chemical sensitivity” by the AAEM notes that it is a 
chronic, sometimes disabling, primarily physical condition consisting of a hyperreactivity to 
environmental pollutants in highly susceptible individuals (AAEM, 2008). The statement 
does not refer specifically to MCS. 

6.1.2 American Academy of Allergy, Asthma and Immunology (AAAAI) 

The American Academy of Allergy, Asthma and Immunology (AAAAI) first issued a 
position statement on MCS in 1986 that was updated in 1999. The AAAAI notes an absence 
of scientific evidence for any particular mechanism for the aetiology and production of 
symptoms in MCS and any immunological or neurological abnormalities in MCS subjects. 
Causal connections between environmental chemicals, foods and/or drugs and MCS 
symptoms continue to be speculative (American Academy of Allergy, Asthma and 
Immunology, 1999).  

6.1.3 American College of Physicians (ACP) 

The American College of Physicians published a position paper on clinical ecology in 1989, 
which was later adopted by the American College of Occupational and Environmental 
Medicine (ACOEM) until it drafted its own in 1991. It concluded that there is inadequate 
support for the beliefs and practices of clinical ecology. The existence of an environmental 
illness as presented in clinical ecology theory must be questioned because of the lack of a 
clinical definition. Diagnoses and treatments involve procedures of no proven efficacy. 
(American College of Physicians, 1989). This statement does not specifically address MCS 
and it is unclear whether this position on clinical ecology is still held.  
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6.1.4 American College of Occupational and Environmental Medicine (ACOEM) 

The ACOEM first issued a position statement in 1991 that was updated in 1993 and 1999. It 
states that although evidence does not yet exist to define MCS as a distinct entity and there is 
no single case definition, data are available to support some tentative conclusions. The 
statement reports:  
 

 There is evidence against an immunological basis. 
 There is overlap with other non-specific conditions e.g. FM, CFS. 
 Survey data suggest odour related symptoms are common in the general population 

but the extent and prevalence of associated disability is unclear. 
 The prevalence of pre-existing and concurrent psychiatric disease is still 

controversial. 
 The link between MCS and exposure to environmental contaminants remains 

unproven. 
 No scientific basis currently exists for investigating, regulating or managing the 

environment with the goal of minimising the incidence or severity of MCS (American 
College of Occupational and Environmental Medicine, 1999). 

 
The ACOEM also recognises that there are some indoor air quality problems that can affect 
human health and thus supports regulatory efforts to improve indoor air quality.  

6.1.5 American Medical Association (AMA) 

In 1992, the AMA stated that until accurate, reproducible, and well-controlled studies are 
available, it believes that MCS should not be considered a recognised clinical syndrome 
(American Medical Association Council on Scientific Affairs, 1992). More recently, a guide 
for health professionals on indoor air quality co-sponsored by the AMA as well as the 
American Lung Association, the Environmental Protection Agency and the Consumer 
Products Safety Commission notes that definition of MCS is elusive and its pathogenesis as a 
distinct entity is not confirmed. The guide also notes that the current consensus is that 
complaints in cases of claimed or suspected MCS should not be dismissed as psychogenic, 
and that a thorough workup is essential (American Lung Association, Environmental 
Protection Agency, Consumer Product Safety Commission and American Medical 
Association, 2009).   

6.1.6 Californian Medical Association (CMA) 

Whilst not addressing MCS specifically, in 1986, the Californian Medical Association 
Scientific Board Task Force on Clinical Ecology conducted an extensive literature review and 
reported that there is no convincing evidence that supports the hypotheses on which clinical 
ecology is based. Clinical ecologists have not identified specific, recognisable diseases 
caused by low-level environmental triggers and that the methods used to diagnose and treat 
such undefined conditions have not been proven effective (California Medical Association 
Scientific Board Task Force on Clinical Ecology, 1986). There are conflicting views as to 
whether this is still a CMA position (Orme and Benedetti, 1994; Donnay, 1999). According 
to the CMA, to date, this view has not been officially sunsetted (Y. Choong – personal 
communication). 

6.1.7 Association of Occupational and Environmental Clinics (AOEC) 

The Association of Occupational and Environmental Clinics (AOEC) is a network of 
individual clinics and individuals committed to improving the practice of occupational and 
environmental medicine through information sharing and collaborative research. The AOEC 
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has not published a position statement on MCS, but in 1991 cosponsored a workshop for its 
members on advancing the understanding of MCS. The workshop covered clinical 
experiences, diagnosis and treatment, research studies and mechanisms (Rest, 1992). 

6.1.8 National Academy of Sciences – National Research Council (NRC) 

The National Research Council of the National Academy of Sciences does not have an 
official position on MCS but has published two books addressing MCS. The first, Biologic 
Markers of Immunotoxicology, a consensus document prepared by the Subcommittee on 
Immunotoxicology, noted that SBS, MCS and illnesses from environmental toxicants in 
general are areas of increasing national concern, with significant but uncounted patient 
populations suffering morbidity and disability. However, members of the subcommittee are 
of the view that there is insufficient evidence that MCS is an immunologic problem 
(Subcommittee on Immunotoxicology, Committee on Biologic Markers, Board on 
Environmental Studies and Toxicology, National Research Council, 1992). The second, 
Multiple Chemical Sensitivities, published as an addendum to Biologic Markers of 
Immunotoxicology, consisted of papers presented at a 1991 workshop on MCS cosponsored 
by the National Academy of Sciences and the Environmental Protection Agency (Board of 
Environmental Studies and Toxicology, Commission on Life Sciences, National Research 
Council, 1992).  

6.1.9 Other Organisations 

Other health related organisations in the US that have issued reviews of MCS include the 
American Council on Science and Health (ACSH) (Orme and Benedetti, 1994) and the 
American Health Foundation. In 1994, the ACSH noted that many who believe they have 
MCS suffer greatly and although some are sensitive to small amounts of specific chemicals, 
the Council does not conclude that MCS describes a general hypersensitivity to chemicals. 
The paper also questions the value of further research, on the basis of a lack of clear 
definition for MCS and untestable hypotheses.  
 
A review of olfactory mechanisms in MCS by the Environmental Health and Safety Council 
of the American Health Foundation (unrelated to the current American Health Foundation 
founded in 2002) (American Health Foundation, 2003), concluded that there was no 
convincing evidence that any olfactory mechanism underlies induction of a sensitised state or 
triggering of symptoms in MCS. However, fragrances and other odourants could be 
associated with symptoms because they are recognisable stimuli (Ross et al., 1999).  

6.2 US GOVERNMENT 

In America, interest in MCS within federal government health departments and agencies has 
a relatively long history dating from 1979 with the issue being discussed and examined 
through several workshops and conferences (Read, 2002).  

6.2.1 Agency for Toxic Substances and Disease Registry (ATSDR) 

The ATSDR keeps a watching brief on the issues surrounding sensitivity to low levels of 
chemicals. In the past, given the need for additional scientific research, the ATSDR has 
supported MCS conferences to further well-designed scientific research into MCS aetiology. 
One meeting by the National Academy of Sciences on MCS was held in March 1991. 
Another meeting on MCS in September 1991 was cosponsored with the Association of 
Occupational and Environmental Clinics. Another meeting on low level chemical exposures 
and neurobiologic sensitivity sponsored by the ATSDR was held in 1994. The proceedings 
from these meetings are available in a combined publication (Mitchell 1995). 
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6.2.2 Department of Defence (DOD) 

Due to the work environments that employees of the Department of Defence (DOD) face, the 
DOD has sponsored several projects to investigate chronic multi-symptom illnesses, 
focussing on the relationship between Gulf War illnesses and other diseases such as CFS, 
MCS and FM. In 2003, the DOD Appropriations Bill provided US$ 5.2 million to further 
fund this research on chronic multi-symptom illnesses (Department of Defence 
Appropriations Act, 2003). 

6.2.3 Department of Veterans Affairs  

The Department of Veterans Affairs has funded three Environmental Hazards Centres for the 
purpose of conducting research on environmental health and toxicology related to military 
service. Some of the centres performed research into MCS. Detailed studies of those 
diagnosed with MCS (according to Cullen’s criteria) include psychiatric status, 
neuropsychological function, symptom reports, occupational and economic outcomes, 
pulmonary function, neurologic status and evaluation of possible triggers. The results from 
some of these studies have been published (e.g. Black et al., 1999, Gray et al., 2002). Black et 
al. (1999) noted that of 3695 Persian Gulf-War military personnel, 4.6% met Cullen’s criteria 
for MCS, with most reporting they were on Veteran’s affairs disability status or receiving 
Veterans affairs disability compensation. 
 
In 2008, the Research Advisory Committee on Gulf War Veterans’ Illnesses published a 
detailed report on the health of Gulf War veterans which examined MCS (Research Advisory 
Committee on Gulf War Veterans' Illnesses, 2008). The report noted both similarities and 
differences between Gulf War illness and other multisymptom disorders found in the general 
population. The report recommended studies that determine the extent to which objective 
measures distinguishing CFS, FM and MCS patients from healthy controls are also associated 
with Gulf War illness. 

6.2.4 National Institute of Environmental Health Sciences (NIEHS), National 
Institute of Health 

The NIEHS has provided research support for studies related to MCS and to areas of research 
associated with MCS outcomes, and has supported a number of workshops and meetings 
concerning MCS to assist NIEHS in developing new and innovative research ideas to better 
understand MCS. 

6.2.5 Environmental Protection Agency (EPA) 

In 1991, the EPA requested that the National Research Council organise a workshop on 
MCS. The papers presented at this workshop cosponsored by the National Academy of 
Sciences and the Environmental Protection Agency were published as an addendum to 
Biologic Markers of Immunotoxicology (Board of Environmental Studies and Toxicology, 
Commission on Life Sciences, National Research Council, 1992). 
 
The EPA also initiated a federal government Interagency Workgroup on MCS that was co-
chaired by the ATSDR and the National Centre for Environmental Health of the Centres for 
Disease Control and Prevention. A draft report intended to be a guide to public health policy-
making and research planning was released for public consultation in August 1998 
(Interagency Workgroup on Multiple Chemical Sensitivity, 1998). The draft report provided 
a public health evaluation of the extent and nature of MCS and recommended future actions 
for federal agencies to consider. 
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The workgroup concluded that there is a need for research in the areas of case definition, 
basic epidemiology and challenge studies are necessary to address the concerns surrounding 
MCS. The report received some criticism from MCS advocates for procedural problems and 
not including all available literature (Donnay 1999). 
 
A National Environmental Justice Advisory Council was established in 1993 to provide 
independent advice to the EPA on issues relating to environmental justice. In 2000, this 
council recommended that MCS be a notifiable disease, that existing environmental laws be 
reviewed to assure protection from chemicals that initiate and trigger MCS and that MCS be 
included as a factor when setting standards and establishing regulations. In response to these 
recommendations, the EPA stated that the state of knowledge regarding the definition, causes 
and treatment of MCS was insufficiently defined to warrant the type of regulatory action 
called for by the council (Read, 2002). 
 
More recently, a guide for health professionals on indoor air quality co-sponsored by the EPA 
as well as the American Lung Association, American Medical Association and the Consumer 
Products Safety Commission notes that definition of MCS is elusive and its pathogenesis as a 
distinct entity is not confirmed. The guide also notes that the current consensus is that 
complaints in cases of claimed or suspected MCS should not be dismissed as psychogenic, 
and that a thorough workup is essential (American Lung Association, Environmental 
Protection Agency, Consumer Product Safety Commission and American Medical 
Association, 2009).   

6.2.6 Occupational Safety and Health Administration (OSHA) 

The Occupational Safety and Health Administration (OSHA) of the Department of Labor 
notes that MCS is a highly controversial issue. In theory, MCS is an adverse physical reaction 
to low levels of many common chemicals. Chemical sensitivity is generally accepted as a 
reaction to chemicals but debate continues as to whether MCS is classifiable as an illness. 
There is insufficient scientific evidence to confirm a relationship between possible causative 
theories and symptoms (Occupational Safety and Health Administration, 2008). 

6.3 CANADIAN GOVERNMENT  

Several workshops on MCS have been sponsored by the Canadian government. In 1990, the 
Department of National Health and Welfare in Canada convened a workshop on MCS to 
develop priorities for research and identify health needs of MCS patients (Health and Welfare 
Canada, 1990). In 1992, a second workshop examined multiple chemical sensitivities and 
their relevance to psychiatric disorders (Health Canada, 1992). 
 
In 2000, the Department of Health Act specifically relating to the environmental illnesses 
CFS, MCS and FM was amended (Bill C-416) to make provisions for conducting scientific 
research to establish the existence of environmental illnesses and their associated causes and 
effects. The amendment also requested information programs be established to inform the 
general public of such illnesses (The House of Commons of Canada, 2000). 
 
The Canadian Centre for Occupational Health and Safety notes MCS and SBS as important 
issues with respect to indoor air quality (Canadian Centre for Occupational Health and 
Safety, 2008). 
 
Many municipalities across Canada including Halifax and Toronto and in the United States 
have passed by-laws and/or federal laws restricting the cosmetic/non-essential use of 
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pesticides. Other communities are limiting the use of pesticides through voluntary measures 
such as public education and social marketing. In Quebec, by-laws are complemented by 
provincial legislation that prohibits the sale of pesticides and fertilizers containing banned 
ingredients (Kassirer et al., 2004). The province of Nova Scotia has established an 
environmental medicine clinic, the Nova Scotia Environmental Health Centre, for the 
treatment and care of people who identify themselves as suffering from chemical 
sensitivities.  

6.4 GERMAN GOVERNMENT 

Germany is often reported to be the only country to “officially recognise” MCS, since it is 
included in the alphabetical index of the German version of the International Statistical 
Classification of Diseases and Related Health Problems (ICD-10-SGB-V) published in 
November 2000 by the German Institute of Medical Documentation and Information 
(DIMDI).  

6.5 UNITED KINGDOM PROFESSIONAL ORGANISATIONS 

In the United Kingdom, position statements have been issued by both proponents and 
opponents of MCS being classified as a discrete clinical disorder. 

6.5.1 Royal College of Physicians and Royal College of Pathologists  

In the UK, the Royal College of Physicians and Royal College of Pathologists have also 
published reports detailing the non-scientific basis for MCS (Royal College of Physicians and 
Royal College of Pathologists, 1995). 

6.5.2 British Society for Allergy, Environmental and Nutritional Medicine 
(BSAENM) 

In 2000, the BSAENM issued a lengthy report on MCS (Eaton et al., 2000) which included 
discussion on individuals at risk, eliciting agents, possible mechanisms, patient management 
and research priorities. In summary, the report concluded that:  
 

 There is increasing disquiet about the safety of chemical exposures and there should 
be efforts generally to reduce exposures; 

 Environmental exposures to triggering agents should be kept below that which has 
been ‘shown’ to initiate sensitivity in susceptible individuals. Suggested levels for 
ambient VOCs should be kept below about 5 ppb, a value derived from unpublished 
data reported to provoke symptoms of SBS in the USA; 

 The priorities for clinicians are to halt a perceived increase in prevalence of MCS, 
improve recognition and management of MCS, and increase awareness of the 
difficulties faced by MCS patients to avoid extreme avoidance behaviours by those 
with MCS; 

 Government should enact the precautionary principle, including restricting exposures 
to chemicals with the greatest potential for public exposures and with any history of 
long term adverse effects; 

 Independent, adequately funded research needs to be conducted to improve 
prevalence monitoring and to establish effective diagnosis and treatment;  

 Medical education regarding environmental exposures needs to be improved.  
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6.5.3 Institute of Occupational Medicine, Edinburgh 

The Institute of Occupational Medicine, Edinburgh conducted a review of the MCS literature 
in 1999 for the UK Health and Safety Executive. The purpose of the review was to determine 
whether there was convincing evidence that low-level exposure to environmental chemicals 
could result in a clinical response in some people. The review concluded that there was no 
unequivocal epidemiological evidence for MCS, despite extensive literature, and that 
although MCS probably does exist, it is sometimes used indiscriminately for undiagnosed 
disorders resulting in its prevalence being exaggerated. The Institute also concluded that of 
the range of causal mechanisms proposed, evidence favoured the limbic kindling mechanism 
(Graveling et al., 1999). 
 
This review was presented to the Committee on Toxicity of Chemicals in Food, Consumer 
Products and the Environment which undertakes independent scientific and medical reviews 
of chemicals and advises the Department of Health’s Chief Medical Officer. Committee 
members noted MCS was a condition largely defined by the patient and that there was no 
consistent pattern of symptoms or exposure data to define the condition. The Committee 
agreed that, on the basis of current knowledge, there was insufficient evidence to make 
comments on potential mechanisms or to recommend further research in this area. 
(Anonymous, 1999). 

6.6 NEW ZEALAND GOVERNMENT 

According to a review on multiple chemical sensitivities commissioned by the New Zealand 
Environmental Risk Management Authority (Read, 2002), no position statements on MCS 
were identified for New Zealand organisations. However, submissions relating to MCS have 
been received in response to a number of government discussion documents. MCS was also 
raised in the Imperial Chemicals Industries chemical fire inquiry that reported all the adverse 
health effects of fire-fighters attending the fire at Riverview store in December 1984. In 2002, 
MCS was also mentioned by the Agrichemical Trespass Ministerial Advisory Committee set 
up by the Minister for the Environment and in the resulting discussion document on 
pesticides risk reduction policy (Read, 2002).  
 
A technical report into the burden of occupational disease and injury in New Zealand was 
commissioned by the National Occupational Health and Safety Advisory Committee 
(Driscoll et al., 2004). In an entry for MCS, the report noted that there are no occupational 
exposures clearly related to the development of MCS in the New Zealand workforce and 
there are no New Zealand studies of MCS in relation to work. Occupational exposures 
reported to precipitate typical symptoms in persons who are said to be chemically sensitive 
included adhesives, industrial air contaminants, fumigants, photocopy toner, smoke, soldering 
fumes, solvents, sulphur residues, utility gas and paint vapour.  

6.7 DANISH GOVERNMENT 

A review of MCS for the Danish Ministry of the Environment outlined briefly the status of 
this condition in Denmark (Silberschmidt, 2005).  
 
In Denmark, the expressions odour hypersensitivity and solvent intolerance are commonly 
used instead of MCS. The condition is not recognised as a disease in its own right and no 
comprehensive approach to MCS has been taken by Danish authorities. According to the 
review, the level of knowledge of MCS amongst Danish physicians is low. 
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6.8 INTERNATIONAL PROGRAM ON CHEMICAL SAFETY (WHO/ILO/UNEP) 

The International Programme on Chemical Safety (IPCS), established in 1980, is a joint 
programme of three Cooperating Organizations, the United Nations Environmental 
Programme (UNEP), the International Labour Organisation (ILO) and the World Health 
Organisation (WHO), implementing activities related to chemical safety. WHO is the 
Executing Agency of the IPCS, whose main roles are to establish the scientific basis for safe 
use of chemicals and to strengthen national capabilities and capacities for chemical safety.  
 
In February 1996, a workshop organised by the IPCS in collaboration with several of German 
federal health and environmental agencies met in Berlin to discuss multiple chemical 
sensitivities (IPCS, 1996). Invited participants represented a range of scientific disciplines but 
focussed on occupational and environmental medicine and toxicology. The majority of the 
invited participants suggested that the term "idiopathic environmental intolerances" (IEI) 
should be used to describe MCS, because they concluded that the condition’s pathogenesis is 
unclear, and a relationship between exposure to chemicals and symptoms was unproven. 
Other conclusions were: 
 

 IEI cannot be recognised as a clinically defined disease; 
 Clinical assessment should be designed to exclude conditions requiring specific 

treatment; 
 There are no specific tests to diagnose the condition; 
 Effective treatment has not been validated in controlled clinical trials; 
 Approaches to care based on supportive care and understanding are necessary; 
 Interdisciplinary approaches should be sought for diagnosis and treatment. 

 
The recommendations of the workshop included challenge studies to distinguish psychogenic 
from toxicogenic origins and epidemiological research directed at the prevalence of relevant 
symptoms and correlates such as demographics and time trends and the concurrent presence 
of other unexplained disease states, such as CFS and Gulf War Veterans illnesses. The 
workshop also recommended that public information be based on established facts and not on 
speculation and that coordination occur between responsible health care systems, institutions 
and insurers in order to coordinate approaches to patients with IEI (Anonymous, 1996). 
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Introduction 
Multiple Chemical Sensitivity (MCS) is a debilitating condition described as serious 

physical symptoms initiated by chemical exposure.  In a self-reporting survey, MCS was 
shown to affect around 1% of adults living in South Australia.  In addition, about 16% 
identify as having some hypersensitivity to one or a small number of chemicals.  Since 

there are no diagnostic or clinical guidelines for MCS in Australia, it is possible that some 
chemically hypersensitive individuals have symptoms more aligned with MCS. 

Patients with an MCS condition may suffer from a variety of physical symptoms as a 
result of exposure to chemicals. These symptoms of exposure may include respiratory 
and flu like symptoms, chest pain, muscle and joint pain, headaches, myalgia, nausea, 

abdominal pain and other somatic symptoms experienced with an intensity that may 
range from major to severe in some patients. The physical symptoms experienced by 
people with MCS to chemical incitants are likely to undermine patient treatment whilst in 

hospital, affecting recovery, health outcomes and wellbeing. 

The types of chemicals or incitants to which people with MCS are sensitive vary 
considerably and are often found in hospital environments. These incitants may be in 

food and drink normally provided to in-patients and/or may include hospital cleaning and 
disinfectant products, as well as perfumes and aftershaves, personal hygiene and hair 
care products worn by hospital staff. Therefore hospital stay of patients with MCS is 

ideally planned with hospital administration prior to admission and managed by health 
professional staff on an individual, case-by-case basis.   

Purpose 
These MCS hospital guidelines are not provided as a definitive MCS text or to argue the 
aetiology of the condition. They are designed to help hospital administrators and health 
professionals to best respond to the needs of people with MCS requiring hospital 

treatment thus ensuring access to effective, quality care and improved patient health 
outcomes. Meeting the environmental needs of people with MCS who require medical or 
surgical treatment in hospital is likely to reduce length of hospital stay and improve 

individual health outcomes.  

As the incitants to which people with MCS are sensitive and their responses to exposure 

vary widely, hospitalisations for people with MCS are ideally planned and will require 
consultation between the patient and/or carer and hospital administration regarding 
hospital accommodation management. Alternatives to hospitalisation (pg 10) may be 

considered where clinically possible in conjunction with patient, medical/nursing and 
allied health and as well as the GP. If admission can not be avoided, clinical assessment 
prior to admission will be required and include establishing the types of chemical incitants 

to which the patient is sensitive and documentation of the symptoms of exposure 
experienced by the patient so as to inform and develop individualised care plan and 
treatment regimes.  

Discharge planning is an essential component in the overall care planning (as with all 
patients) and is particularly important for people with MCS, as early discharge as soon as 
clinically appropriate and practical, reduces incitants exposure during the recovery and 

rehabilitation period post hospital treatment. 
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Aim 
The Multiple Chemical Sensitivity - Guidelines for South Australian Hospitals have been 
provided with the aim to minimise the effects of common hospital incitants on people who 

suffer from MCS and require treatment in a hospital setting. 

 

Objective 
The South Australian Department of Health is committed to improving health outcomes of 
people with MCS requiring hospital treatment by planning for and providing an 

appropriate treatment environment that reduces exposure to chemical incitants. 

 

Chemical Incitants 
The types of chemicals and their effect on people with MCS vary and therefore 
consultation and individual care planning are essential. The following section provides 
descriptions of some of the incitants that may affect people with MCS, some of the most 

common MCS symptoms, as well as the hospital procedures and processes that may be 
necessary when people with MCS require in-patient treatment. Also included are the 
alternatives to in-patient hospital services that may be planned for people with MCS 

condition. 

Common incitant triggers 

Some of the chemicals that trigger MCS symptoms are known to be irritants or to be 

potentially toxic to the nervous system.  The products and other chemicals that cause 
problems vary among affected individuals and can include: 

 Anaesthetics 

 Artificial colours, flavours and preservatives in food, drinks and drugs 

 Perfumes and fragrances 

 Detergents and other cleaners 

 Prescribed medications 

 Smoke from tobacco products 

 Solvents from felt pens etc. 

Most Common Symptoms 

 Respiratory symptoms 

 Headache 

 Fatigue 

 Flu-like symptoms 

 Mental confusion 

 Short term memory loss 

 Gastro-intestinal tract symptoms 

 Cardiovascular irregularities 

 Muscle and joint pain 

 Irritability and depression  

 Ear, nose and throat complaints 
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Planning Hospital Admission 
In all cases wherever possible and other than an emergency admission, the patient with 
MCS needs to provide as much advance notice as possible to hospital management prior 

to any scheduled visit to the hospital, stating particular sensitivities. MCS patients should 
carry a medical alert at all times.  

People with MCS are often well-informed regarding their condition and can educate 
others who they come into contact with.  Ensure that the MCS patient is aware of the 
following, which will help to reduce exposure to incitants in hospital: 

1. Patients may arrange to provide their own personal items that may not be readily 
obtainable at the hospital facility, e.g. toothpaste, linen, personal care products.  
The hospital cannot meet every special requirement as patients with MCS have 

highly variable needs. 

2. The doctor who treats the patient’s MCS should be contacted or should contact 

the hospital to provide information that will facilitate the patient’s care. 

Alternatives to hospital admission are available and should be considered as part of the 
patient assessment (refer to page 10). If admission to hospital is unavoidable, planning 

for admission is to be conducted with the view to discharge as early as possible if 
clinically appropriate to an alternative treatment environment in order to reduce the 
possibility of patient exposure to potentially harmful incitants. 

 

Preparation for Hospital Admission 

In preparing for a planned hospital admission, there are a number of simple changes that 

can be made in the general hospital environment designed to assist with the appropriate 
care of patients with MCS thus improving the outcomes of hospital treatment.  Of utmost 
importance is the air quality. 

Patient assessment and consultation with patient/carer and GP will help to develop an 
individual care plan. The following points provide a general overview of some of the 
preparation that may be required prior to admission for people affected by MCS. 

 

Hospital Environment 

The patient’s room is probably the most important area in the hospital to concentrate on 

as the majority of the patient’s time is spent there.  While it is virtually impossible to 
ensure a completely chemical-free environment, measures can be taken to prevent 
unnecessary exposure to incitants in consultation with the patient/carer and GP. 

It is recommended that a minimum of one staff member, in each department, on each 
shift be available to attend to the clinical needs of an MCS patient. Patients with MCS 
should have all incitants recorded in the patient’s medical record (according to the clinical 

history).  Incitants may or may not be recorded as allergens. All members of the health 
care team should be informed of the admission of the patient to enable them to ensure 
adequate preparation for care. 

1. The MCS patient care is best planned in a single room accommodation with 
ensuite facilities if possible. 

2. Cleaning staff should be contacted to ensure the room is cleaned prior to use, 
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3. The room should be free of any mould or dampness.  If necessary, engineering 
should be contacted to change ceiling tiles and check ventilation systems for 
cleanliness.  

4. Aerosol cleaners, disinfectants or room deodorisers should not be used. All 
perfumed items should be removed from the room. 

5. Either sterile linen to make the bed, alternatively patient-supplied linen can be 
used. 

6. A sign may be used on the outer door for visitors with instructions to contact the 
nurse in charge prior to entering the room. 

7. To minimise contamination, allocate a member of staff to care for the patient and 

inform all health care personnel that will be looking after the patient about the 
admission.  If a transfer to another department is required e.g. x ray, the staff 
should be notified prior to the patient’s arrival. 

8. Equipment that may be used when caring for the patient with MCS is listed 
below.  

 

During Admission 
The following points provide an overview of some of the preparation that may be required 

during admission depending on the individual patient requirements. The process of care 
during admission may include: 

1. All hospital employees and visitors check in at the nurse’s station for instructions 
prior to entering the patient’s room. 

2. The door of the room to be kept closed at all times. 

3. Hospital staff to wash their hands prior to entering the room. 

4. The medical chart is to be kept out of the patient’s room. 

5. No flowers / plants / newspapers or treated paper in the patient’s room. 

6. The cleaning is coordinated with cleaning personnel so no toxic chemicals are 

used in the general area during the patient’s stay. 

7. Daily cleaning of an MCS patient’s room by the cleaning services should be 

minimal but include: 

 Dust with a clean cotton cloth moistened with only water 

 Use baking soda for tubs, sinks and toilet 

 Remove rubbish at least twice daily 

8. Do not leave patient trays in the room after meals 

9. Do not leave wet laundry and towels in the room.  Remove immediately after 
patient has finished personal hygiene. 
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Equipment that may be required in the care of MCS patients 

 Sterile 100% cotton gowns 

 Red armband 

 Sterile 100% cotton linen  

 Fragrance-Free Hygiene products 

 Bottled drinking water 

 Door signs 

 Fragrance-Free Cleaning products 

 Latex-free products including no latex gloves 

 Sodium Bicarbonate (Baking Soda) 

 Non-toxic cleaning products/chemicals (pg 7) 

 

Hospital Staff 

MCS can be a debilitating condition.  It is imperative that advice is sought from the patient 
and reassure them it is understood that they are chemically sensitive.  Patients with MCS 

can severely react to clothing, products and chemicals worn by others.  The following 
steps will assist in preventing contamination of the area where the MCS patient is 
housed. 

1. The staff member caring for the patient must be familiar with the condition and 
what constitutes an incitant. 

2. Laundry soaps, fabric softeners, deodorants, shampoo, hair lotions, hair spray, 
make-up, hair mousse, gels and bath soaps can all contain perfume or masking 
fragrances and deodorisers, and should be avoided by staff during the patient’s 

stay.  

3. All staff members who are in contact with the MCS patient should ensure they 
obtain a supply of non perfumed personal hygiene products and sterile scrub 

caps and surgical gowns, as staff should: 

 be fragrance-free 

 use hypoallergenic products 

 not use aerosol sprays 

4. Staff members who smoke should not care for the patient with MCS. 

5. The medical officer will provide suggestions for special orders regarding MCS. 

6. Be on alert for any possible environmental triggers for the MCS when following 
normal hospital procedures. The patient’s medical and nursing team are 
responsible for coordinating with all other hospital departments the patient may 

be sent to.  Whenever possible, arrange to have the patient treated in his / her 
room. 

 

Dietary requirements 

MCS patients may have different food sensitivities and allergies.  If the patient is aware of 
specific food sensitivities and / or allergies and requires a special diet in hospital, the 

ward dietician should be contacted.  This should occur as soon as admission is arranged.  
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The patients should be allowed to bring in their own food if requested and if consistent 
with clinical management. 

 

Medications 

MCS patients may have significant reactions to medications.  Referral should be made to 

the pharmacist as soon as admission is arranged. Do not use substitutes or generic 
drugs for medications unless unavoidable. 

 Standard ingredients of medications should be known, as MCS patients react to things 
including but not limited to: dyes, preservatives, artificial sweeteners and flavourings. 

 Drug reactions should be reported to the medical officer immediately.  Be observant for 
symptoms such as: 

 Muscle spasm 

 Local swelling, hives 

 Syncope 

 Hyperventilation  

 Seizures  

 Asthma 

 Severe anaphylaxis 

 

Emergency Department 
People who suffer MCS presenting at an emergency department often carry a medical 

alert.  Staff will need to check with all patients if they have any alerts and/or allergies.  If 
the patient is conscious and able to communicate, they are a valuable resource for 
temporary care instructions.  In addition the following could be done:- 

 Subject to the clinical requirements of managing the condition necessitating admission, 
MCS patients should be treated in an area that is not close to: 

o Areas being remodelled or renovated 

o Highly trafficked areas within the hospital 

o Chemical storage and supply areas 

o Chemotherapy treatment areas 

o Computers, photocopy, fax machines 

 Utilise the equipment listed on page 7 when caring for the patient. 

 Wherever possible, liaise early with the patient’s general practitioner. 

 Confirm with the patient their specific chemical sensitivities and mark them clearly on 
the alerts and allergy sheet of the medical chart.  In addition: 

o Ask patient to identify any serious reactions they have experienced and 
identify what exposures have caused such reactions in the past. 

o Ask patient to detail what can be done to reduce the severity and list the 
information in the patient’s medical chart.  

o Check the patient’s medical record for previous documentation in relation 
to MCS. 

 Personnel other than those having direct care for the patient should avoid entering the 
area when the patient is being accommodated. 
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 Patients with MCS may be irritated by chemically treated papers or documents.  A 
family member or other designated person may sign for the patient, but verbal consent 
with witnesses present should always be obtained and fully documented.   

 

Alternatives to hospital admission and discharge planning 
Alternatives to in-patient care may be appropriate for people suffering MCS contingent on 
clinical assessment and service criteria.  Care and discharge planning should encompass 

issues covered in these guidelines.   

 

Further Information on Accommodating People with MCS 

US National Institute of Building Sciences, “IEQ, Indoor Environmental Quality”, which 
includes MCS hospital and nursing protocols and assistance with implementing fragrance 
control policies, http://ieq.nibs.org/. 

Canadian Human Rights Commission, “The Medical Perspective on Environmental 
Sensitivities”, http://www.chrc-ccdp.ca/pdf/envsensitivity_en.pdf. 
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1. FOREWORD

I am pleased to present this report of the New South Wales Adult Health Survey 2002, which
provides information on health behaviours, health status, access to health services, and social
capital, for people aged 16 years and over.

In 2002, the Centre for Epidemiology and Research, in partnership with the 17 area health
services, conducted the first year of the New South Wales Continuous Health Survey, using
computer-assisted telephone interviewing (CATI). In the continuous survey, interviews are
conducted year-round with all age-groups in every area health service in NSW. Data for the New
South Wales Adult Health Survey 2002 were collected from March to December 2002.

After describing the survey methods, this report presents information on health behaviours relating
to alcohol, cancer screening, environmental health, immunisation, injury prevention, nutrition,
physical activity, and smoking. This is followed by a chapter on health status including self-
rated health status, asthma, precursors for cardiovascular disease, chemical sensitivity, diabetes,
injury, mental health, oral health, and overweight and obesity. Next there is a chapter on health
services including difficulties getting health care, and access to and satisfaction with hospital
services, emergency departments, community health services, and public dental services. The
final chapter covers social capital including social reciprocity and neighbourhood connection,
trust and safety, and participation in the local community.

Indicators are presented for males and females by age, socioeconomic disadvantage, health
area, and are compared to previous years where possible. This is a descriptive report, and there
is a wealth of other information in the survey dataset that may be of specific interest. For these
reasons, we encourage as many people as possible to access the dataset through the Health
Outcomes Information Statistical Toolkit (HOIST) or by request. More specific reports on topics
of interest can also be produced on request.

Further information can be obtained from the NSW Department of Health’s Centre for
Epidemiology and Research. Comments on the New South Wales Continuous Health Survey,
and on this report of the New South Wales Adult Health Survey 2002, are welcome.

I thank all the individuals and organisations who contributed their time and expertise to assist in
the development and conduct of the New South Wales Adult Health Survey 2002.

Greg Stewart

Deputy Director-General Public Health and Chief Health Officer

December 2003
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In 2002, the NSW Department of Health, in conjunction
with the 17 area health services, completed the first year
of the New South Wales Continuous Health Survey, an
ongoing survey of the health of people in NSW using
computer-assisted telephone interviewing (CATI). The
main aims of the New South Wales Continuous Health
Survey are to provide detailed information on the health
of the people of NSW, and to support the planning,
implementation, and evaluation of health services and
programs in NSW. This report describes the New South
Wales Adult Health Survey 2002, a major activity of the
New South Wales Continuous Health Survey.

The content of the New South Wales Adult Health Survey
2002 was developed by the Health Survey Program
Steering Committee (HSPSC), in consultation with the
area health services, other government departments, and
a range of experts. The content covered the eight priority
areas outlined in Healthy People 2005: New Directions
for Public Health in NSW. The questionnaire was
translated into five languages: Arabic, Chinese, Greek,
Italian, and Vietnamese.

Interviews were carried out continuously between March
and December 2002. The target population for the New
South Wales Adult Health Survey 2002 was all NSW
residents aged 16 years and over living in households with
private telephones. Households were sampled using list-
assisted random digit dialling. When a household was
contacted, one person was randomly-selected for interview.
Information was collected on a total of 12,622 adults.

Health behaviours
Unhealthy behaviours contribute significantly to the
burden of death and ill health in NSW. Health behaviours
measured in the New South Wales Adult Health Survey
2002 included alcohol intake, fruit and vegetable
consumption, physical activity, smoking, and smoking
in the home.

More than one-third of the overall population reported
undertaking risk-drinking behaviours. The proportion of
males with higher levels of risk-drinking behaviours was
greater than the proportion of females, and young adults
of both sexes were more likely to undertake risk-drinking
behaviour than the general population. There was
geographic variation, with rural residents reporting higher
levels of risk-drinking than urban residents.
Encouragingly, there has been a decrease in the proportion
of people reporting risk-drinking behaviour since 1997.

Just under a half of all respondents reported eating the
recommended daily fruit intake, while only one in seven
respondents reported consuming the recommended daily
minimum quantity of vegetables. Under a half of the
respondents reported using low fat milk. A greater
proportion of females than males consumed the
recommended amount of fruit, vegetables, and used low

fat milk each day. Overall, just under six per cent of
respondents reported that they had run out of food and
could not afford to buy more, on at least one occasion in
the previous 12 months.

Just under a half of all respondents aged 16 years and
over reported undertaking adequate levels of physical
activity. The proportion of males undertaking adequate
physical activity was greater than females.

In 2002, just over one in five adults aged 16 and over
reported that they are current smokers. The proportion of
males reporting that they currently smoke was greater than
females. Encouragingly, this represents a decrease in
prevalence of smoking from 1997. More than 80 per cent
of respondents reported that their home was smoke-free,
while just under 10 per cent reported people ‘occasionally’
smoked inside the house, and just under 10 per cent
reported that people ‘frequently’ smoked inside the house.

Health status

The New South Wales Adult Health Survey 2002 collected
information on a range of health indicators including:
self-rated health status, asthma, diabetes, oral health,
overweight and obesity, and psychological distress.

Over 80 per cent of the population rated their own health
as ‘excellent’, ‘very good’, or ‘good’. There was no
difference between the proportion of males and females
who rated their health status positively.

Overall, 10 per cent of respondents aged 16 years and
over reported current doctor-diagnosed asthma. A greater
proportion of females than males reported current asthma,
and young females had higher rates of current asthma than
the overall population. The rate of current asthma was
higher among rural residents than urban residents but has
not altered since 1997.

Approximately six per cent of people aged 16 years and
over reported that a doctor had ever told them that they
had diabetes. There was no difference between male and
female rates. The prevalence of diabetes increased with
age and has increased since 1997.

Over one-third of all respondents reported that they had
all their natural teeth.

Just under half of all respondents reported being either
overweight or obese. A greater proportion of males than
females were classified as overweight or obese. The
proportion of people classified as overweight or obese
has risen since 1997.

Overall, one in eight respondents reported either ‘high’ or
‘very high’ levels of psychological distress. Females were
more likely to report ‘high’ or ‘very high’ levels of
psychological distress than males. Rates of ‘high’ and
‘very high’ psychological distress have risen from 1998.

3. EXECUTIVE SUMMARY
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Health services
The New South Wales Adult Health Survey 2002 collected
information on the use of, and satisfaction with, health
services including emergency departments, hospital
admission, community health centres; and information
on difficulties obtaining health care when needed.

One in eight respondents reported experiencing
difficulties getting health care when needed. Females were
more likely to report difficulties getting health care than
males, as were rural residents.

One in seven respondents reported attending an
emergency department in the previous 12 months; of
these, three-quarters rated the care received as ‘excellent’,
‘very good’, or ‘good’. Similarly, one in seven respondents
had been admitted to hospital and over 90 per cent of
these rated the care received as ‘excellent’, ‘very good’,
or ‘good’. Just under one in 13 respondents reported
attending a community health centre, with over 93 per
cent rating the care they received as ‘excellent’, ‘very
good’, or ‘good’.

Social capital
The term ‘social capital’ refers to the institutions,
relationships, and conventions that shape social networks,
foster trust, and facilitate coordination and cooperation
for mutual benefit. The New South Wales Adult Health
Survey 2002 included questions on social reciprocity and
neighbourhood connection, feelings of trust and safety,
and participation in the local community.

Seventy per cent of the population reported that they
could ask someone in their neighbourhood for help with
caring for a child, if they needed to; and nearly three-
quarters of the population said they would be sad if they
had to leave their neighbourhood. Two-thirds of
respondents reported feeling safe walking down their street
after dark, and males were more likely to report feeling
safe than females.

Overall, one-third of the population had helped out a local
group or organisation, and more than half of the
population had attended a local community event in the
past six months.
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4. SNAPSHOT OF ADULT HEALTH, NSW, 2002

S(Smoking) N(Nutrition and Obesity) A(Alcohol) P(Physical Activity) S(Psychological Distress) H(Health Status and
Health Services) O(Oral Health, Asthma and Diabetes) T(Trust and Social Capital)

SNAPSHOT OF ADULT HEALTH, NSW, 2002

Topic Issue Indicator Male Female Persons

Health behaviours Alcohol Alcohol risk drinking 39.2 29.7 34.4
Fruit Recommended daily fruit intake 40.3 50.1 45.3
Vegetables Recommended vegetable intake 9.2 22.9 16.2
Physical Activity Adequate physical activity 50.4 42.9 46.6
Smoking Current daily or occasional smoking 23.9 18.9 21.4
Smoke free households Smoke-free households . . 81.0

Health status Health status Excellent, very good, or good self-rated health status 81.8 79.7 80.7
Asthma Current asthma 9.1 12.0 10.6
Diabetes Diabetes or high blood sugar 6.6 5.7 6.1
Psychological distress High and very high psychological distress 10.5 14.0 12.2
Oral Health No natural teeth missing 37.9 36.6 37.2
Overweight and obesity Overweight and obesity 53.9 38.5 46.3

Health services Difficulty getting health
care Difficulties getting health care when needing it 10.9 14.2 12.6
Emergency department Emergency department care rated as excellent,
care rating very good or good 79.8 73.2 76.5
Hospital care rating Hospital care rated as excellent, very good or good 93.5 89.3 91.0

Social capital Participation Attended a community event at least once in the
last 6 months 52.9 60.5 56.8

Trust Most people can be trusted 69.0 62.9 65.9
Safety Feel safe walking down their street after dark 78.0 55.8 66.8
Reciprocity–Social
engagement Visit neighbours 68.7 63.2 65.9
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Introduction
In 2002, the NSW Department of Health, in conjunction
with the 17 area health services, completed the first year
of the New South Wales Continuous Health Survey, an
ongoing survey of the health of people in NSW using
computer-assisted telephone interviewing (CATI). The
main aims of the New South Wales Continuous Health
Survey are to provide detailed information on the health
of the people of NSW, and to support the planning,
implementation, and evaluation of health services and
programs in NSW.

Prior to the introduction of the New South Wales
Continuous Health Survey, the Centre for Epidemiology
and Research conducted adult health surveys in 1997 and
1998, an older people’s health survey in 1999, and a child
health survey in 2001.

This section describes the methods used to conduct the
New South Wales Adult Health Survey 2002, which reports
on the health of NSW residents aged 16 and over.

New South Wales Adult Health Survey 2002

Survey instrument

The survey instrument for the New South Wales Adult
Health Survey 2002 was developed by the Health Survey
Program in conjunction with the Health Survey Program
Steering Committee (HSPSC) and topic experts. The
HSPSC includes representatives from: Centre for Health
Protection; Centre for Mental Health; Centre for Research
and Development; Drug Programs Bureau; Centre for
Epidemiology and Research; Centre for Health Promotion;
Communication Directorate; Information Management
Directorate; Policy Division, Quality and Clinical Policy
Directorate; the Council of Ethnic Communities; the
directors of divisions of population health; general
practice; rural primary care; the directors of rural public
health units; the directors of metropolitan public health
units; the directors of rural health promotion units; the
directors of metropolitan health promotion units; and the
directors of health service development.

The survey instrument included: questions previously
used by the NSW Health Survey Program; new questions
developed specifically for the New South Wales Adult
Health Survey 2002; and questions developed specifically
for the area health services. Following approval by the
NSW Department of Health Ethics Committee, the initial
questionnaire was piloted in February 2002. After piloting,
any additional questions were field-tested prior to
inclusion in the survey.

The final survey instrument covered the eight priority
areas outlined in Healthy People 2005: New Directions
for Public Health in New South Wales,1 and included
questions on:

5. METHODS

• social determinants of health including demographics
and social capital;

• environmental determinants of health including
environmental tobacco smoke, injury prevention, and
environmental risk;

• individual or behavioural determinants of health
including physical activity, body mass index,
nutrition, smoking, alcohol consumption,
immunisation, and health status;

• major health problems including asthma, diabetes,
precursors of cardiovascular disease, cancer screening,
oral health, and mental health;

• population groups with special needs including
children, older people, and rural residents;

• settings including access to, use of, and satisfaction
with health services; and health priorities within
specific area health services;

• partnerships and infrastructure including evaluation
of campaigns and policies.

The survey instrument was translated into five languages:
Arabic, Chinese, Greek, Italian, and Vietnamese.

Survey Sample

The target population for the New South Wales Adult
Health Survey 2002 was all NSW residents living in
households with private telephones. The target sample
comprised approximately 1,000 people in each of the 17
area health services (total sample of 17,000).

The sampling frame was developed as follows. Records
from the Australia on Disk electronic White Pages were
geo-coded using MapInfo mapping software.2,3 The geo-
coded telephone numbers were assigned to statistical local
areas and area health services. The proportion of numbers
for each telephone prefix by area health service was
calculated. All prefixes were expanded with suffixes
ranging from 0000 to 9999. The resulting list was then
matched back to the electronic phone book. All numbers
that matched numbers in the electronic phone book were
flagged and the number was assigned to the relevant geo-
coded area health service. Unlisted numbers were assigned
to the area health service containing the greatest
proportion of numbers with that prefix. Numbers were then
filtered to eliminate contiguous unused blocks of greater
than 10 numbers. The remaining numbers were then
checked against business numbers in the electronic phone
book to eliminate business numbers. Finally, numbers were
randomly sorted.

When households were contacted, one person was
selected, using random numbers generated by the CATI
system.

Interviews

Interviews were carried out continuously between March
and December 2002. Households selected that had
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addresses in the electronic phone book were sent a letter
describing the aims and methods of the survey two weeks
prior to initial attempts at telephone contact. A 1800
freecall contact number was provided for potential
respondents to verify the authenticity of the survey and
to ask any questions regarding the survey. Trained
interviewers at the NSW Health Survey facility carried
out interviews. Up to seven calls were made to establish
initial contact with a household, and five calls were made
in order to contact a selected respondent. When a child
under the age of 16 years was selected, the main carer,
known as the ‘proxy respondent’, was interviewed on
behalf of the child.

Call outcomes and response rates

During the survey, 78,081 telephone numbers were called.
The outcome for these telephone numbers is shown in
Table 1. Only 33,720 (43 per cent) of the numbers called
yielded an eligible household. The remaining numbers
were not answered (despite seven call backs); or were
disconnected; or were business, fax, or interstate numbers.

In total, 15,442 interviews were conducted, with at least
830 interviews in each area health service and 12,622
with people aged 16 years or over. The overall response
rate was 67.6 per cent (completed interviews divided by
completed interviews and refusals). Response rates varied
by health area, from 57.6 per cent in South East Sydney
Area Health Service to 74.5 per cent in Northern Rivers
Area Health Service (Table 2). Most respondents (99 per
cent) were interviewed in English. The remaining
interviews were conducted in Arabic, Chinese, Greek,
Italian, and Vietnamese (Table 3).

Data Analysis

For analysis, the survey sample was weighted to adjust
for differences in the probabilities of selection among
subjects. These differences were due to the varying
number of people living in each household and the
number of residential telephone connections for the
household.

‘Post-stratification’ weights were used to reduce the effect
of differing non-response rates among males and females
and different age groups on the survey estimates. These
weights were adjusted for differences between the age and
sex structure of the survey sample and the Australian
Bureau of Statistics 2001 mid-year population estimates
(excluding people resident in institutions) for each area
health service. Further information on the weighting
process is provided elsewhere.4

Call and interview data were manipulated and analysed
using SAS version 8.02.5 The SURVEYMEANS procedure
in SAS version 8.02 was used to analyse the data and
calculate point estimates and 95 per cent confidence
intervals for the estimates. The procedure calculates
standard errors adjusted for the design effect factor or DEFF
(the variance for a non-random sample divided by the

TABLE 1

OUTCOMES OF TELEPHONE CALLS

Number of
telephone
numbers Outcome

33125 No answer (after 7 call backs) or not
connected

10724 Business telephone or fax number
512 Household not in NSW or holiday house

8904 Selected respondent away during survey
1232 Selected respondent confused or deaf

754 Selected respondent spoke other
language

7388 Refusal to participate
15442 Completed interview
78081 Total telephone numbers called

TABLE 2

COMPLETED INTERVIEWS AND RESPONSE RATES
BY HEALTH AREA

Health area Total Response rate
respondents (%)

Central Coast 851 66.2
Central Sydney 933 59.3
Far West 865 71.4
Greater Murray 892 74.2
Hunter 862 69.3
Illawarra 938 67.7
Macquarie 912 72.3
Mid North Coast 869 74.3
Mid Western 965 73.5
New England 898 74.2
Northern Rivers 962 74.5
North Sydney 832 64
South East Sydney 931 57.6
South West Sydney 1069 73.7
Southern NSW 917 60.5
Wentworth 896 62.6
Western Sydney 850 60.6
All 15442 67.6

TABLE 3

 COMPLETED INTERVIEWS BY LANGUAGE

Language Number of respondents

English 15259
Arabic 6
Chinese 89
Italian 17
Greek 27
Vietnamese 44
All 15442
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variance for a simple random sample). It uses the Taylor
expansion method to estimate sampling errors of
estimators based on the stratified random sample.5

The K10 measure of psychological distress

The K10 scale was included in the New South Wales Adult
Health Survey 2002, as a measure of ‘psychological
distress’.6,7 The K10 is a 10-item questionnaire intended
to yield a global measure of psychological distress. It
includes questions about the level of anxiety and
depressive symptoms in the most recent four-week period.
For each question, there is a five-level response scale
based on the amount of time (from none of the time through
to all the time) during a four-week period that the person
experienced the particular problem.

Scoring of the raw questionnaire assigns between one and
five points to each symptom, with a value of one indicating
that the person experiences the problem ‘none of the time’
and five indicating ‘all of the time’. It follows that the
total K10 score for each person ranges from 10 points
(that is, all responses are ‘none of the time’) through to 50
(all responses are ‘all of the time’).8,9

The K10 scores calculated for the New South Wales Adult
Health Survey 2002 are a combination of actual and
imputed scores. Where a respondent answered all 10
questions, the K10 score was simply the sum of the
individual scores for each question. Where the respondent
answered nine questions, the score for the missing question
was imputed as the mean score of the nine answered
questions. To minimise the burden on people aged 65
years and over, only six of the 10 questions were asked.
This resulted in a K6 score, which was converted into a
K10 score using the relationship between K6 and K10
scores from the 1997 and 1998 New South Wales adult
health surveys.

Indices of geographic remoteness and socioeconomic
disadvantage: ARIA and SEIFA

The Accessibility–Remoteness Index for Australia (ARIA)
is a measure of the remoteness of a locality based on its
accessibility to service centres.10 It is derived using the
road distances from 11,340 populated localities to 201
service centres across Australia. For each locality, the
accessibility to services is expressed as a continuous
measure from 0 (high accessibility) to 12 (high remoteness)
and grouped into five categories: highly accessible,
accessible, moderately accessible, remote, and very
remote.

The Socio-Economic Indexes for Areas (SEIFA) describe
the socioeconomic aspects of geographical areas in

Australia, using a number of underlying variables such as
family and household characteristics, personal educational
qualifications, and occupation.11

The SEIFA index that is used to provide breakdowns of
the New South Wales Adult Health Survey 2002 data is
the Index of Relative Socio-Economic Disadvantage. This
index is calculated on attributes such as low income and
educational attainment, high unemployment, and people
working in unskilled occupations.

SEIFA index values are grouped into five quintiles, with
quintile one being the least disadvantaged and quintile
five being the most disadvantaged.

Both the ARIA and SEIFA indexes were assigned to the
results of the New South Wales Adult Health Survey 2002,
based on respondents’ postcode of residence. Rates for
each ARIA category and SEIFA quintile were calculated
for several health indicators included in this report, to
enable geographic and socioeconomic comparisons.
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 6. REPRESENTATIVENESS OF SAMPLE

Males were under-represented in the survey, making up
43.9 per cent of the survey sample, compared with 49.7
per cent of the NSW population. Conversely, females were
over-represented, making up 56.1 per cent of the survey
sample, compared with 50.3 per cent of the NSW
population. Among both sexes, people aged 49 or younger
were under-represented in the sample, while people aged
50 or over were over-represented. Comparisons of the
distribution of the survey sample and that of the
population are shown in Table 4. After weighting, the age-
and sex-distribution of the survey sample reflected that
of the population.

Indigenous people comprised 2.6 per cent of the survey
sample, which is slightly higher than their representation
in the NSW population (1.9 per cent), and people born in
Australia comprised 83 per cent of the survey sample,

which is higher than their representation in the NSW
population (70.5 per cent) according to the 2001 Census.1

Figures 1–2 and Table 4 provide information on the age
distribution of unweighted survey sample versus the NSW
population for males and females. Figures 3–9 show the
distribution of the survey sample by SEIFA quintile,
Aboriginal and Torres Strait Islander status, country of
birth, people who speak a language other than English at
home, current employment status, highest level of
schooling completed, and household income.
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FIGURE 1

AGE DISTRIBUTION OF UNWEIGHTED SURVEY SAMPLE VERSUS NSW POPULATION: MALES

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 2

AGE DISTRIBUTION OF UNWEIGHTED SURVEY SAMPLE VERSUS NSW POPULATION: FEMALES

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

TABLE 4

SURVEY SAMPLE SIZE AND NSW POPULATION: BY AGE AND SEX

Age group Survey Sample (unweighted) NSW Population June 2001

Males Females Persons Males Females Persons

no % no % no % no % no % no %

0–4 463 3 447 2.9 910 5.9 216165 3.35 205368 3.18 421533 6.53
5–9 415 2.69 380 2.46 795 5.15 227812 3.53 216394 3.35 444206 6.88
10–14 465 3.01 444 2.88 909 5.89 227588 3.53 217375 3.37 444963 6.9
15–19 388 2.51 357 2.31 745 4.83 227721 3.53 216977 3.36 444698 6.89
20–24 263 1.7 369 2.39 632 4.09 225099 3.49 218248 3.38 443347 6.87
25–29 282 1.83 428 2.77 710 4.6 239049 3.7 240309 3.72 479358 7.43
30–34 318 2.06 452 2.93 770 4.99 240531 3.73 244466 3.79 484997 7.52
35–39 365 2.36 490 3.17 855 5.54 249066 3.86 249049 3.86 498115 7.72
40–44 451 2.92 561 3.63 1012 6.56 247580 3.84 248446 3.85 496026 7.69
45–49 444 2.88 632 4.09 1076 6.97 227174 3.52 227345 3.52 454519 7.04
50–54 518 3.36 694 4.5 1212 7.85 217425 3.37 211700 3.28 429125 6.65
55–59 520 3.37 721 4.67 1241 8.04 172154 2.67 167097 2.59 339251 5.26
60–64 494 3.2 655 4.24 1149 7.44 138303 2.14 137548 2.13 275851 4.28
65–69 477 3.09 581 3.76 1058 6.85 113093 1.75 118969 1.84 232062 3.6
70–74 417 2.7 563 3.65 980 6.35 101442 1.57 114794 1.78 216236 3.35
75–79 262 1.7 497 3.22 759 4.92 75318 1.17 98246 1.52 173564 2.69
80–84 162 1.05 255 1.65 417 2.7 40945 0.63 62783 0.97 103728 1.61
85+ 73 0.47 133 0.86 206 1.33 22863 0.35 47739 0.74 70602 1.09
Total 6777 43.9 8659 56.1 15436 100 3209328 49.74 3242853 50.26 6452181 100

Note: 6 respondents had a missing value for age

Source: NSW Health Survey 1997, 1998 and 2002 (HOIST). Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 4

ABORIGINAL OR TORRES STRAIT ISLANDER ORIGIN, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 3

PERCENTAGE OF WEIGHTED SAMPLE PERSONS AGED 16 YEARS AND OVER IN EACH SEIFA QUINTILE

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 6

SPEAK A LANGUAGE OTHER THAN ENGLISH AT HOME, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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FIGURE 5

COUNTRY OF BIRTH, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.



Vol. 13   No. S-320

FIGURE 7

CURRENT EMPLOYMENT STATUS, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 8

HIGHEST LEVEL OF SCHOOL COMPLETED, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

020406080100 0 20 40 60 80 100

Males Females

Per cent Per cent

Estimated Estimated
Number Number

0.3    7,400 0.2 5,100
Never attended

school

0.4    9,500 0.4 9,500
Currently still

at school

6.7  164,400 7.3 186,300
Year 8

or below

5.2  127,900 5.3 133,800
Year 9

or equivalent

30.2  740,600 32.6 827,400
Year 10

or equivalent

5.4  131,500 4.8 122,300
Year 11

or equivalent

51.91,272,800 49.5 1,256,900
Year 12

or equivalent

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 9

HOUSEHOLD INCOME, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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7. HEALTH BEHAVIOURS

Alcohol
Introduction

Alcohol affects health in a number of ways, including:
acute physical effects, such as intoxication and alcohol
overdose; chronic physical effects, such as cirrhosis of
the liver, heart disease, brain damage, and memory loss;
and the effects of alcohol consumption on the health of
others, such as road trauma caused by drink-driving and
alcohol-related violence.1 Alcohol abuse is also associated
with crime, social problems, and lost productivity.

Alcohol consumption is second only to tobacco
consumption as a preventable cause of drug-related
morbidity and mortality in Australia. The Australian
Institute of Health and Welfare estimates that in 1998 there
were 3,271 alcohol-related deaths and 43,032 hospital
episodes arising from the misuse of alcohol.2

Despite the major harms associated with excessive alcohol
consumption, a number of health benefits are believed to
accrue from low-to-moderate alcohol consumption. These
include: reduced strain of chronic stress and negative life
events; decreased risk of stone formation in the kidney
and gall bladder; increased bone mineral density; and
decreased mortality from cardiovascular disease in middle-
aged and elderly populations.3

To monitor levels of alcohol use in the community, the
New South Wales Adult Health Survey 2002 included
questions on the consumption of alcohol. Respondents
were asked the following questions: ‘How often do you
usually drink alcohol?’; ‘On a day when you drink alcohol,
how many standard drinks do you usually have?’; ‘In the
past four weeks how often have you had more than four [if
male] or two [if female] drinks in a day?’; ‘In the past four
weeks, how often have you had 11 or more [if male] or
seven or more [if female] drinks in a day?’; ‘In the past
four weeks how often have you had 7–10 [if male] or 5–6
[if female] drinks in a day?’

Results

Any alcohol risk-drinking behaviour

‘Any alcohol risk-drinking behaviour’ was defined, as per
Guideline 1 of the NHMRC Australian Alcohol
Guidelines,4 as one or more of the following: consuming
alcohol every day; consuming on average more than four
if male or two if female ‘standard drinks’ per day; or
consuming more than six if male or four if female ‘standard
drinks’ on any occasion in the past four weeks.

In 2002, more than one-third of the overall population
(34.4 per cent) reported ‘any risk drinking behaviour’.
The proportion of males (39.2 per cent) engaging in any
risk drinking behaviours was significantly higher than
the proportion of females (29.7 per cent).

 Among males, a significantly higher proportion of those
aged 16–24 years (47.9 per cent) and a significantly lower
proportion of those aged 65–74 years (29.4 per cent)
reported any risk-drinking behaviour, compared with the
overall male population. Among females, a significantly
greater proportion of those aged 16–24 years (47.2 per
cent) and a significantly lower proportion of those aged
45 years and over (14.0 per cent to 23.8 per cent) reported
any risk-drinking behaviour, compared with the overall
female population.

There was significant geographic variation in ‘any risk
drinking behaviour’, with a significantly higher
proportion of rural residents (38.1 per cent) reporting any
risk-drinking behaviour than urban residents (33.3 per
cent). Residents in the South Western Sydney Area Health
Service (22.3 per cent) had significantly lower levels of
risk-drinking behaviours than the residents of other urban
area health services. There was no significant difference
within rural area health services.

A significantly greater proportion of females in the least
socioeconomically disadvantaged quintile (38.2 per cent)
and a significantly lower proportion in the most
socioeconomically disadvantaged quintile (23.0 per cent)
were likely to report risk-drinking behaviours than the
overall female population. There was no significant
difference in the proportion of males reporting risk-
drinking behaviours by socioeconomic quintile.

Encouragingly, there has been a significant decrease in
the proportion of people reporting ‘any risk drinking
behaviour’ between 1997 (42.3 per cent) and 2002 (34.4
per cent). This decrease was greater in males (50.7 per
cent to 39.2 per cent) than females (34.1 per cent to 29.7
per cent).

High short-term alcohol risk

Short term alcohol risk was categorised into ‘low risk’
(having consumed up to six standard drinks on any one
day if male, or up to four standard drinks if female); ‘risky’
(having consumed 7–10 standard drinks on any one day
if male, and 5–6 if female), and ‘high risk’ (having
consumed 11 or more standard drinks in any one day if
male, and seven or more if female), as per the WHO
International Guide for Monitoring Alcohol Consump-
tion and Related Harm.5

Overall in 2002, 73.4 per cent of people who consumed
alcohol were classified as at ‘low’ risk as a result of their
drinking behaviour, 12.1 per cent as ‘risky’, and 14.4 per
cent as at  a ‘high’ risk of harm in the short-term, as a result
of their drinking. Among people who consumed alcohol,
the proportion of males reporting short-term high-risk
drinking (16.7 per cent) was significantly higher than the
proportion of females (11.7 per cent).
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Among males who consumed alcohol, a significantly
higher proportion  of those aged 16–34 years (28.5 per
cent to 29.2 per cent), and a significantly lower proportion
of those aged 55 years and over (0.5 per cent to 8.0 per
cent) were likely to report short-term high-risk drinking
than the overall population of males who consumed
alcohol. Among females who consumed alcohol, a
significantly higher proportion aged 16–34 years (18.2
per cent to 28.1 per cent) and a significantly lower
proportion aged 45 years and over (0.1 per cent to 6.7 per
cent) were likely to report short-term high-risk drinking
than the overall female population who consumed
alcohol.

Among people who consume alcohol, there was no
significant difference in the levels of short-term high-risk
drinking between urban residents (14.1 per cent) and rural
residents (15.7 per cent); however, in the Far West Area
Health Service the proportion of males who consumed
alcohol, and had short-term high-risk levels of drinking
(31.1 per cent), was significantly higher than the overall
male population who drink alcohol.

There was no difference in short-term high-risk drinking
according to socioeconomic disadvantage.

There were no comparative data for short-term high-risk
drinking in 1997 and 1998.

Figures 10–12 and Table 5 show the proportion of people
reporting any alcohol risk-drinking by age, socio-
economic disadvantage, and health area. Figures 13–14
provide information on short-term alcohol risk in the past
four weeks and the proportion of people reporting high
risk-drinking in the last four weeks by age.
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FIGURE 10

ANY ALCOHOL RISK DRINKING BY AGE, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 11

ANY ALCOHOL RISK DRINKING BEHAVIOUR BY SOCIOECONOMIC DISADVANTAGE SCORE, PERSONS AGED 16
YEARS AND OVER, NSW, 2002
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FIGURE 12

ANY ALCOHOL RISK DRINKING BEHAVIOUR BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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TABLE 5

ANY ALCOHOL RISK DRINKING BEHAVIOUR BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Area Males Females Persons
% LL UL (est. no.) % LL UL (est. no.) % LL UL (est. no.)

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI

Central Sydney 40.8 34.5 47.2 81100 27.9 23.3 32.4 56700 34.3 30.3 38.2 137800
Northern Sydney 36.7 30.3 43.1 111500 39.1 33 45.3 127400 38 33.5 42.4 238900
Western Sydney 31.8 25.1 38.4 78900 25.8 20.6 30.9 67900 28.7 24.5 32.9 146700
Wentworth 37.7 30.9 44.5 43000 31.7 26.2 37.3 37600 34.7 30.3 39.1 80600
South West Sydney 26.4 20.4 32.4 78400 18.1 13.7 22.6 53700 22.3 18.5 26 132100
Central Coast 43 35.5 50.5 46200 33.2 27.3 39.1 38600 37.9 33.2 42.6 84800
Hunter 44.9 37.8 52 92500 31.6 26.3 36.8 66800 38.1 33.7 42.6 159300
Illawarra 44.7 37.8 51.5 57900 30.8 25.7 36 41600 37.6 33.3 41.9 99500
South East Sydney 40.6 34 47.1 124000 30 25 34.9 94400 35.2 31.1 39.3 218300
Northern Rivers 43.4 36.5 50.4 40700 26.3 21.1 31.6 26900 34.5 30.2 38.9 67600
Mid North Coast 47.3 40.5 54.2 45400 28.9 23 34.8 29400 37.9 33.3 42.4 74800
New England 41.1 34.2 48.1 25700 30.9 24.8 36.9 20200 35.9 31.3 40.5 45900
Macquarie 42.2 35.2 49.1 15500 33.4 27.7 39.1 12300 37.8 33.3 42.3 27800
Mid Western 47.2 40.7 53.7 28300 33.8 28.5 39 20800 40.4 36.2 44.6 49100
Far West 55.5 48.6 62.3 10200 30 24 36 5300 43 38.2 47.7 15400
Greater Murray 50.7 43.4 57.9 46900 33 27.6 38.3 31400 41.7 37.1 46.3 78300
Southern 44.6 38 51.1 30400 31 25.9 36 21700 37.7 33.5 41.8 52200
Urban 37.4 35 39.7 713400 29.5 27.6 31.3 584600 33.3 31.8 34.8 1298000
Rural 46 43.4 48.7 243200 30.5 28.4 32.6 167900 38.1 36.4 39.8 411100
NSW 39.2 37.3 41.1 956600 29.7 28.1 31.2 752500 34.4 33.1 35.6 1709100

Notes: Estimates are based on 12,475 respondents in NSW.

147 (1.16 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

Any alcohol risk drinking behaviour was defined as per Guideline 1 of the NHMRC Australian Alcohol Guidelines, as one or
more of the following: consuming alcohol every day, consuming on average more than [4 if male; 2 if female] standard
drinks, consuming more than [6 if male; 4 if female] on any one occasion or day. Questions used to define the indicator
were ‘How often do you usually drink alcohol?’, ‘On a day when you drink alcohol, how many standard drinks do you
usually have?’, ‘In the past 4 weeks have you had more than [7–10 if male; 5–6 if female] drinks in a day?’, and ‘In the
past 4 weeks how often have you had [11 or more if male; 7 or more if female] drinks in a day?’.

FIGURE 13

SHORT-TERM ALCOHOL RISK IN THE PAST 4 WEEKS, PERSONS WHO CONSUME ALCOHOL, AGED 16 YEARS
AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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Cancer screening

Introduction

Australia currently supports two population cancer screening
programs: BreastScreen Australia, a population-based breast
cancer screening program for females aged over 40 years,
targeting females in the 50–69 years age group; and the
National Cervical Screening Program for cervical cancer, a
population screening program, targeting all females aged
18–70 years who have ever been sexually active.

The aim of screening for cancer is to reduce mortality and
disability from the disease. Mortality, and not five-year
survival, is the outcome indicator for screening, because
survival may be extended purely as a consequence of the
cancers being diagnosed earlier, before symptoms are
apparent.

In 2001, breast cancer was the most common cancer in
women, comprising 29 per cent of all female cancers.
Between 1990 and 2001, the age-standardised incidence
rate of breast cancer increased by 19 per cent in females;
however, the mortality rate fell by 24 per cent in this
period.1 Part of the increasing incidence of breast cancer
is explained by the earlier detection of cancers through
mammographic screening. This explanation is supported
by evidence that the average size of breast cancer tumours
has decreased.2

The BreastScreen NSW program (part of BreastScreen
Australia) began in 1991, and offers females aged 50–69

years a screening mammogram every two years.
BreastScreen NSW has set a target rate for two-yearly
screening of 70 per cent of females aged 50–69 years. A
screening mammogram differs from a diagnostic
mammogram in that screening is conducted on females
who have no history of breast cancer, and no breast
problems or symptoms at the time the mammogram is
taken.

The incidence of cervical cancer has been decreasing
steadily in the last three decades. Between 1972 and 2001,
cervical cancer declined from the fourth to the fourteenth
most common cancer in females.1

The Pap test is effective at detecting precancerous lesions
in the cervix, and regular two-yearly testing with
appropriate follow up treatment can prevent cervical
cancer from developing in most cases.3 This is why cervical
screening can reduce both cancer incidence and mortality.
The target population for the Pap test is all females aged
between 18 and 70 years who have ever been sexually
active.

The New South Wales Adult Health Survey 2002 asked
females aged 50–69 years the following questions: ‘Have
you ever had a mammogram?’, ‘When did you last have a
mammogram?’, ‘Can you tell me all the reasons why you
had your last mammogram?’, ‘Do you have mammograms
regularly?’, ‘What is the usual time period between your
mammograms?’. Females aged 20–69 years were also
asked the following questions: ‘Have you ever had a Pap

FIGURE 14

HIGH RISK DRINKING IN THE PAST 4 WEEKS, PERSONS WHO CONSUME ALCOHOL, AGED 16 YEARS AND OVER, NSW, 2002
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test?’, ‘When did you last have a Pap test?’, ‘Do you have
a Pap test regularly?’, ‘What is the usual time period
between your Pap tests?’.

Results

Breast Cancer Screening

To establish the proportion of females who have screening
mammograms, females who had a breast problem or had
had breast cancer in the past were excluded from the data.

In 2002, 75.2 per cent of females aged 50–69 years reported
having a screening mammogram within the past two years.
A significantly higher proportion of females aged 60–64
years (82.1 per cent) reported having a screening
mammogram within the last two years compared with the
overall female population aged 50–69 years.

There was no significant difference between the
proportions of females who reported having a screening
mammogram in the last two years in urban areas (75.0 per
cent) and rural areas (75.8 per cent). There was no
significant difference among area health services.

A significantly greater proportion of females aged 50–69
years in the least socioeconomically disadvantaged
quintile (84.4 per cent) reported having a screening
mammogram within the past two years compared with the
overall female population aged 50–69 years.

There was no significant difference in the proportion of
females aged 50–69 years who had a screening
mammogram in the last two years between 1997 (73.3 per
cent) and 2002 (75.2 per cent).

The survey prevalence estimates for breast screening may
differ to those published by BreastScreen NSW, due to
the inclusion of private-sector screening in the survey
estimates, and possible over-reporting in the survey.

Cervical Screening

To establish the proportion of females who have Pap tests,
females who have had a hysterectomy were excluded from
the data.

In 2002, 74.6 per cent of females aged 20–69 years reported
having a Pap test in the past two years. A significantly

lower proportion of females aged 20–29 years (65.4 per
cent) and 60–69 years (67.6 per cent) had a Pap test within
the last two years compared with the overall female
population aged 20–69 years.

There was no significant difference between proportions
of females who reported having a Pap test in the last two
years in urban areas (73.8 per cent) and rural areas (77.8
per cent). There was no significant difference among area
health services.

A significantly higher proportion of females aged 20–69
years in the least disadvantaged quintile (82.9 per cent)
reported having a Pap test within the last two years compared
with the overall female population aged 20–69 years.

There was no significant difference in the proportion of
females who reported having a Pap test in the last two years
between 1998 (77.3 per cent) and 2002 (74.6 per cent).

The survey prevalence estimates for cervical screening
may differ from those published by the New South Wales
Pap Test Register, because of differences in the
populations included in the data collections, and possible
over-reporting in the survey.

Figures 15–17 and Table 6 present information on the
proportion of females aged 50–69 years who have had a
mammogram in the last two years by age, socioeconomic
disadvantage and health area.  Figures 18–20 and Table 7
show the proportion of females aged 20–69 years who
have had a Pap test within the last two years by age,
socioeconomic disadvantage and health area. Figure 21
shows the proportion of females aged 20–69 years who
report they have had a hysterectomy.
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FIGURE 15

SCREENING MAMMOGRAM WITHIN THE LAST 2 YEARS BY AGE, FEMALES AGED 50–69 YEARS, NSW, 2002

0 20 40 60 80 100
Per cent

Estimated
 Number

73.5 75,30065-69

Age (years)

82.1 97,20060-64

77.6 105,40055-59

69.6 118,90050-54

75.2 396,800NSW

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 16

SCREENING MAMMOGRAM WITHIN THE LAST 2 YEARS BY SOCIOECONOMIC DISADVANTAGE SCORE,
FEMALES AGED 50–69 YEARS, NSW, 2002

0 10 20 30 40 50 60 70 80 90
Per cent

Estimated
 Number

69.8 82,000

5th Quintile

most

disadvantaged

73.8 93,6004th Quintile

72.6 80,5003rd Quintile

79.4 73,2002nd Quintile

84.4 67,400

1st Quintile

least

disadvantaged

75.2 396,800NSW

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.



Vol. 14   No. S-4 29

FIGURE 17

SCREENING MAMMOGRAM WITHIN THE LAST 2 YEARS BY HEALTH AREA, FEMALES AGED 50–69 YEARS, NSW, 2002

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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TABLE 6

SCREENING MAMMOGRAM WITHIN THE LAST 2 YEARS BY HEALTH AREA, FEMALES AGED 50–69 YEARS, NSW, 2002

Area Females
% LL95%CI UL95%CI (est no.)

Central Sydney 75.4 66.4 84.3 28200
Northern Sydney 91.2 86.1 96.3 60500
Western Sydney 74.2 64.5 83.9 38300
Wentworth 65.8 55.6 76 14200
South West Sydney 63 51 74.9 35600
Central Coast 72.6 63.6 81.5 19000
Hunter 78 70.5 85.6 37800
Illawarra 73.6 65.7 81.6 21800
South East Sydney 71.6 62 81.2 42400
Northern Rivers 71.2 63.5 78.8 18100
Mid North Coast 82.1 75.6 88.7 21300
New England 85.6 79.2 92 13600
Macquarie 76.5 68.5 84.5 6400
Mid Western 71.8 63.3 80.2 10000
Far West 68.2 59.7 76.6 2500
Greater Murray 68.1 58.7 77.5 14600
Southern 78.5 71.8 85.2 12400
Urban 75 71.8 78.3 297800
Rural 75.8 72.8 78.8 99000
NSW 75.2 72.6 77.8 396800

Notes: Estimates are based on 2651 respondents in NSW.

5 (0.19 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The indicator includes those who have had a screening mammogram in the last 2 years. The questions used to define the
indicator were ‘Have you ever had a mammogram?’ and ‘When did you last have a mammogram?’ and ‘Can you tell me all
the reasons why you had your last mammogram?’.

Source: NSW Health Survey 2002 (HOIST). Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 18

PAP TEST WITHIN THE LAST 2 YEARS BY AGE, FEMALES AGED 20–69 YEARS, NSW, 2002

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 19

PAP TEST WITHIN THE LAST 2 YEARS BY SOCIOECONOMIC DISADVANTAGE SCORE, FEMALES AGED 20–69
YEARS, NSW, 2002
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FIGURE 20

PAP TEST WITHIN THE LAST 2 YEARS BY HEALTH AREA, FEMALES AGED 20–69 YEARS, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

TABLE 7

PAP TEST WITHIN THE LAST 2 YEARS BY HEALTH AREA, FEMALES AGED 20–69 YEARS, NSW, 2002

Area Females
% LL95%CI UL95%CI (est no.)

Central Sydney 68.5 62.8 74.2 105000
Northern Sydney 79.7 73.7 85.7 187900
Western Sydney 71 64.7 77.2 143800
Wentworth 73.8 67.8 79.8 64400
South West Sydney 66.4 60 72.9 140100
Central Coast 80.6 75 86.3 62800
Hunter 81 75.7 86.3 111700
Illawarra 75.5 69.7 81.4 67100
South East Sydney 73.1 67.1 79.1 171100
Northern Rivers 76.8 70.7 82.9 52900
Mid North Coast 78 71.2 84.9 50900
New England 80.9 75.5 86.2 36100
Macquarie 75.2 69.4 81 20000
Mid Western 75.7 69.9 81.5 31000
Far West 70.8 63.3 78.3 8300
Greater Murray 81.6 76.4 86.9 53700
Southern 75.5 69.4 81.7 36200
Urban 73.8 71.6 75.9 1053900
Rural 77.8 75.5 80.1 289000
NSW 74.6 72.8 76.4 1342900

Notes: Estimates are based on 4509 respondents in NSW.

23 (0.51 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The indicator includes those who have had a Pap test in the last 2 years and have not had a hysterectomy. The questions
used to define the indicator were ‘Have you ever had a Pap test?’, ‘When did you last have a Pap test?’ and ‘Have you
ever had a hysterectomy?’.

Source: NSW Health Survey 2002 (HOIST). Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 21

HYSTERECTOMY RATE BY AGE, FEMALES AGED 20–69 YEARS, NSW, 2002

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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Environmental health
Introduction

Human health and the environment are linked. In rural areas,
issues as diverse as land use, agricultural practice, water
quality, and biodiversity, influence human health. Similarly,
in the urban and built environment, air and water quality,
transport choice, urban form, and environmental health
infrastructure, influence health status.1 Increasingly, the effect
on human health of global phenomena, such as population
growth and climate change, are recognised at a local level.2

The New South Wales Adult Health Survey 2002 asked
respondents about drinking water, recreational water use,
and attitudes towards the reuse of treated effluent. In order to
assess the prevalence of home exposure to some exhaust
gases, respondents were asked about their kitchen
ventilation, fuel used for cooking and heating, and whether
they had a garage attached to their house. They were also
asked what measures were taken to avoid mosquito bites.

Respondents were asked the following questions on
environmental risk: ‘What is your normal source of drinking
water?’, ‘Do you treat your water before drinking?’, ‘In the
past 12 months has blue-green algae ever stopped you from
using your usual recreational lake or river for purposes such
as fishing, swimming or water skiing?’, ‘“Effluent” is
wastewater or sewage, “Treated effluent water” is the water
that comes from wastewater (or sewage) after treatment. Which
of the following do you support: re-use of treated effluent
water directly into rivers and waterways to maintain water
levels, re-use of treated effluent water in public parks and
gardens, re-use of treated effluent water by combining it with

drinking water supply in reservoirs, re-use of treated effluent
water for crop irrigation?’, ‘How are steam and fumes removed
when you cook?’ and, for respondents who use an exhaust
fan or open doors and windows, ‘How often do you use the
fan when cooking?’ and/or ‘How often do you open windows
or an external door when cooking?’. Respondents were also
asked about fuels used in the home: ‘What is the usual way
you heat the living areas of your home?’, ‘What type of
cooktop do you have?’ and ‘What type of oven do you have?’,
‘Do you have a garage?’ and ‘Which of the following best
describes the access to your garage: The garage can be
accessed internally from the house, the garage is attached
but there is no internal access from the house, or the garage is
separate?’. Respondents were also asked: ‘When mosquitoes
are around, how often do you take measures to avoid being
bitten?’, ‘What measures do you take to avoid being bitten
by mosquitos?’ and, for respondents who said they never
avoid being bitten by mosquitos, ‘Can you tell me the main
reason that you don't try to stop mosquitoes from biting you
when they are around?’.

Results

Drinking water

Overall, in 2002, 81.1 per cent of respondents used a public
water supply as their usual source of drinking water. The
next most prevalent sources of drinking water were bottled
water (9.0 per cent) and rain water (7.3 per cent).

Of the respondents whose usual source of drinking water is a
public water supply, 65.3 per cent did not treat their drinking
water, while 31.9 per cent reported that they either filter (19.7
per cent) or boil (12.2 per cent) their water before drinking.
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The proportion of people in rural areas (60.8 per cent) using
public water as their usual water supply was significantly
lower than the proportion in urban areas (86.7 per cent). A
significantly greater proportion of people (71.5 per cent)
used public water supply in the Northern Rivers Area Health
Service compared to the overall rural population.

A significantly greater proportion of people in the first (89.9
per cent) and second (86.3 per cent) least disadvantaged
quintile, and a significantly lower proportion (75 per cent)
of people in the second most disadvantaged quintile, used
public water as their usual water supply compared to the
overall population.

Recreational water use

In 2002, 55.8 per cent of respondents used their local lake or
river for recreational purposes, 37.3 per cent didn’t use rivers
or lakes for recreational purposes (26.6 per cent in rural
areas and 40.2 per cent in urban areas), and 6.9 per cent
had stopped using lakes or rivers in the last 12 months
because of blue-green algae.

A significantly greater proportion  of people in rural areas
(14.6 per cent) had stopped using their rivers and lakes in the
last 12 months because of blue-green algae than people in
urban areas (4.8 per cent). A significantly greater proportion
of people in the Far West Area Health Service (24.4 per cent),
and a significantly lower proportion of people in the Mid
North Coast Area Health Service (2.5 per cent), had stopped
using their waterways because of blue-green algae, compared
to the overall rural population.

A significantly lower proportion of people in the least
disadvantaged quintile (2.6 per cent) stopped using their
rivers and lakes for recreation in the last 12 months because
of blue-green algae.

Reuse of treated effluent

Overall, in 2002, only 5.3 per cent of respondents did not
support reuse of treated water effluent. The majority of
respondents supported use in public parks and gardens (87.1
per cent) and for crop irrigation (81.4 per cent). Less than
half of the respondents (41.8 per cent) supported returning
treated effluent water directly into rivers and waterways to
maintain water levels, and only 14.4 per cent supported
combining it with drinking water in reservoirs.

Home exposure to some gases

Burning fuels (like natural gas or wood) in the home releases
products of combustion, which includes water vapour, carbon
monoxide, and other gases. In homes where this occurs, it is
important to ensure adequate ventilation and proper
maintenance of appliances.

Overall, in NSW, 13.3 per cent of people used gas for cooking
but had no means of removing fumes when cooking in the
home. There was no significant variation by age in the
proportion of people who had no means of removing cooking
fumes.

There was significant variation between rural areas (47.8 per
cent) and urban areas (57.6 per cent) in the proportion of
people using gas cooking without ventilation. A significantly

greater proportion of people in the Central Sydney Area
Health Service (74.0 per cent), and a significantly lower
proportion of people in the Hunter Area Health Service (42.8
per cent) used gas for cooking without ventilation, compared
to the overall urban population. The proportion of people
cooking without ventilation was significantly greater in the
Southern Area Health Service (61.5 per cent), compared with
the overall rural population.

A significantly lower proportion  of people in the second
most disadvantaged quintile (47.0 per cent) used gas cooking
without ventilation, compared to the overall population.

When asked about how they heat their homes, 49.2 per cent
of respondents reported using some form of electrical heater,
19.4 per cent of people reported they use a gas heater without
a flue, seven per cent used a gas heater with a flue, and 3.2
per cent used an open fireplace.

In 2002, the proportion of people using unflued or partially-
unflued heating (an open fireplace or an unflued gas heater)
did not vary significantly by age.

A significantly greater proportion of people in the least
disadvantaged quintile (32.5 per cent) used unflued heating
to heat their home, compared to the overall population.

There was no significant difference between rural and urban
areas, in the proportion of people using unflued heating in
their home. A significantly greater proportion of people in
the Illawarra (39.1 per cent) and Far West (35.6 per cent) Area
Health Services used unflued heating in their home,
compared to the overall population.

Benzene is a volatile gas found in petrol. In 2002, the National
Industrial Chemicals Notification and Assessment Scheme
reviewed the use of benzene as a priority chemical in Australia.
This review identified that attached garages may be an
exposure pathway for benzene to enter homes.3

While further research to estimate the level of risk is
required, the NSW Continuous Health Survey asked
questions that provided information on housing structure.
This information can inform further investigation into
benzene exposure through internally-accessed garages.

In the New South Wales Adult Health Survey 2002, 72.7 per
cent of respondents had a garage, of these almost one-third
(30.6 per cent) could be accessed internally from the house.
The proportion of people with internal access to a garage
did not vary significantly with age.

There was no significant difference in the proportion of
people in rural areas (23.6 per cent) and urban areas (21.8 per
cent) with internally attached garages. A significantly greater
proportion of people in the Northern Rivers (34.7 per cent)
and Mid North Coast (34.2 per cent) Area Health Services,
and a significantly lower proportion of people in the Far
West (9.9 per cent) and Central Sydney (8.6 per cent) Area
Health Services, had internally attached garages, compared
with the overall population.

A significantly greater proportion of people in the least
disadvantaged quintile (33.8 per cent) had internally
attached garages, compared to the overall population.
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Mosquito bites

In NSW, some mosquito species can carry human diseases
including Ross River virus or Barmah Forest virus. Regular
use of personal protective measures, such as mosquito
repellent and screening doors and windows, is effective
against mosquito bites.

Overall, in 2002, 36.1 per cent of respondents reported
that they ‘always’ took measures to avoid or stop being
bitten when mosquitoes are around, 19.1 per cent ‘often’
took measures, 23.7 per cent ‘sometimes’ took measures,
10.1 per cent ‘rarely’ took measures, and 10.9 per cent ‘never’
took measures to avoid being bitten. A significantly greater
proportion of females were likely to ‘always’ take measures
and a significantly lower proportion of females were likely
to ‘rarely’ or ‘never’ take protective measures.

Of the measures taken to avoid mosquito bites, 76.2 per
cent of respondents used personal insect repellents, 32.4
per cent used screens or netting on windows and doors,
22.5 per cent used mosquito zappers, insect lights and
candles, 17.8 per cent covered up exposed parts of their
body, 17.6 per cent stayed indoors at dawn or dusk, 7.5 per
cent used insecticides, and 1.9 per cent reduced breeding
sites on their property or home.

The main reasons given by respondents who did not take
measures to prevent mosquito bites are that the bites don't
bother them (36.2 per cent), they don't get bitten (31.0 per

cent), and they can't be bothered to take measures (12.3
per cent).

Figures 22–24 and Table 8 show the proportion of people
who treat their public water supply before drinking, and
the proportion who use public water as their usual source
of water, by socioeconomic disadvantage and health area.
Figures 25–26 and Table 9 show the proportion of people
who have had their recreational water use limited by blue
green algae in the last 12 months, by socioeconomic
disadvantage and health area. Figure 27 shows the
proportion of people who support the reuse of treated
effluent water. Figures 28–29 and Table 10 show the
proportion of people who use gas cooking without
ventilation, by socioeconomic disadvantage and health
area. Figures 30–31 and Table 11 show the proportion of
people exposed to unflued heating, by socioeconomic
disadvantage and health area. Figures 32–33 and Table 12
show the proportion of people with internally-accessed
garages, by socioeconomic disadvantage and health area.
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FIGURE 22

WATER TREATMENT BEFORE DRINKING, PUBLIC WATER SUPPLY, PERSONS WHO TREAT THEIR PUBLIC WATER
SUPPLY, AGED 16 YEARS AND OVER, NSW, 2002

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 23

USE PUBLIC WATER AS USUAL SOURCE OF WATER BY SOCIOECONOMIC DISADVANTAGE SCORE, PERSONS
AGED 16 YEARS AND OVER, NSW, 2002

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 24

USE PUBLIC WATER AS USUAL SOURCE OF WATER BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER,
NSW, 2002

0 20 40 60 80 100

Per cent

Central Sydney

Northern Sydney

Western Sydney

Wentworth

South West Sydney

Central Coast

Hunter

Illawarra

South East Sydney

Northern Rivers

Mid North Coast

New England

Macquarie

Mid Western

Far West

Greater Murray

Southern

Urban

Rural

NSW

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.



Vol. 14   No. S-436

FIGURE 25

RECREATIONAL WATER USE LIMITED BY BLUE GREEN ALGAE IN LAST 12 MONTHS BY SOCIOECONOMIC
DISADVANTAGE SCORE, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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TABLE 8

USE PUBLIC WATER AS USUAL SOURCE OF WATER BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Area Persons
% LL95%CI UL95%CI (est no.)

Central Sydney 89.3 84.9 93.7 321300
Northern Sydney 90.9 86.3 95.4 552400
Western Sydney 84.1 78 90.2 450300
Wentworth 82.1 76.5 87.8 207600
South West Sydney 85.6 80.8 90.5 543700
Central Coast 90 85.2 94.7 204700
Hunter 87.3 82.8 91.8 382700
Illawarra 86.4 81.4 91.4 242700
South East Sydney 85 79.3 90.7 523300
Northern Rivers 71.5 64.7 78.4 145100
Mid North Coast 64.8 56.7 72.9 127900
New England 51.4 43.7 59.1 71300
Macquarie 34.4 27.2 41.6 27100
Mid Western 53.6 46 61.2 62100
Far West 50.8 42.5 59.2 19200
Greater Murray 69.5 62.1 76.9 130700
Southern 60.5 53.1 67.8 83800
Urban 86.7 84.9 88.5 3428700
Rural 60.8 57.9 63.6 667200
NSW 81.1 79.5 82.6 4095900

Notes: Estimates are based on 3759 respondents in NSW.

2 (0.05 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The estimates based on this sub-sample are subject to high standard errors and should be used with caution. The
indicator includes those who use public water as their usual source of water. The question used was ‘What is your normal
source of drinking water?’.

Source: NSW Health Survey 2002 (HOIST). Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 26

RECREATIONAL WATER USE LIMITED BY BLUE GREEN ALGAE IN LAST 12 MONTHS BY HEALTH AREA,
PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

TABLE 9

RECREATIONAL WATER USE LIMITED BY BLUE GREEN ALGAE IN LAST 12 MONTHS BY HEALTH AREA,
PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Area Persons
% LL95%CI UL95%CI (est no.)

Central Sydney 3.8 0.8 6.9 13300
Northern Sydney 3.7 0.7 6.6 22300
Western Sydney 3.3 0.8 5.7 17400
Wentworth 7.7 4.1 11.4 19400
South West Sydney 4.7 1.3 8.2 29800
Central Coast 7.6 2.2 12.9 17200
Hunter 5.3 1.9 8.7 23100
Illawarra 3.7 1.1 6.3 10300
South East Sydney 5.6 1.8 9.3 33300
Northern Rivers 23.6 16.4 30.9 46800
Mid North Coast 2.5 0.4 4.5 4900
New England 18.6 12.4 24.7 25700
Macquarie 14.2 8.9 19.5 11100
Mid Western 17.7 11.5 23.8 20500
Far West 24.4 17.6 31.3 9200
Greater Murray 12.8 7.5 18 23400
Southern 12.4 7.3 17.6 17000
Urban 4.8 3.6 5.9 186100
Rural 14.6 12.5 16.7 158600
NSW 6.9 5.9 7.9 344600

Notes: Estimates are based on 3729 respondents in NSW.

32 (0.85 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The estimates based on this sub-sample are subject to high standard errors and should be used with caution. The
indicator includes those who had their recreational water use limited by blue green algae. The question used was ‘In the
past 12 months has blue-green algae ever stopped you from using your usual recreational lake or river for purposes such
as fishing, swimming or water skiing?’ If responders responded ‘No’ prompted for difference between ‘not stopped from
using’ and ‘don’t use waterways’.

Source: NSW Health Survey 2002 (HOIST). Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 28

GAS COOKING WITHOUT VENTILATION BY SOCIOECONOMIC DISADVANTAGE SCORE, PERSONS AGED 16
YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 27

SUPPORT RE-USE OF TREATED EFFLUENT WATER, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 29

GAS COOKING WITHOUT VENTILATION BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

TABLE 10

GAS COOKING WITHOUT VENTILATION BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Area Persons
% LL95%CI UL95%CI (est no.)

Central Sydney 3.8 0.8 6.9 13300
Central Sydney 74 66.2 81.8 214000
Northern Sydney 64 54.3 73.6 312000
Western Sydney 56.5 48 65 257700
Wentworth 57.6 48.4 66.7 105400
South West Sydney 52.6 43.9 61.3 271100
Central Coast 54.2 44.8 63.6 102800
Hunter 42.8 32.3 53.3 141300
Illawarra 59.1 49.9 68.2 106800
South East Sydney 58.7 48.9 68.5 243200
Northern Rivers 39.3 29.1 49.6 43600
Mid North Coast 35.8 26.4 45.2 48200
New England 38.7 28.1 49.4 31000
Macquarie 39.7 28.9 50.6 21400
Mid Western 58.6 49.9 67.2 59300
Far West 48.6 37.3 60 10800
Greater Murray 55.1 45.8 64.3 97500
Southern 61.5 51.9 71 61200
Urban 57.6 54.4 60.8 1754300
Rural 47.8 44.1 51.6 373000
NSW 55.6 52.9 58.3 2127300

Notes: Estimates are based on 2546 respondents in NSW.

23 (0.9 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The estimates based on this sub-sample are subject to high standard errors and should be used with caution. The
indicator includes those who cook with gas without ventilation. The questions used were ‘What type of cooktop do you
have?’, ‘What type of oven do you have?’, ‘How are steam and fumes removed when you cook?’, ‘How often do you use
the fan when cooking?’ and ‘How often do you open windows or an external door when cooking?’.

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 30

EXPOSURE TO UNFLUED HEATING BY SOCIOECONOMIC DISADVANTAGE SCORE, PERSONS AGED 16 YEARS
AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 31

EXPOSURE TO UNFLUED HEATING BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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TABLE 11

EXPOSURE TO UNFLUED HEATING BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Area Persons
% LL95%CI UL95%CI (est no.)

Central Sydney 17.9 12.5 23.3 75800
Northern Sydney 26.4 19.1 33.7 174000
Western Sydney 18 11.9 24 106800
Wentworth 27.1 19.7 34.5 63200
South West Sydney 19.8 13.7 25.9 129700
Central Coast 22 15.4 28.6 49800
Hunter 25.9 16.9 34.9 108700
Illawarra 39.1 30.7 47.5 92800
South East Sydney 22.1 14.6 29.5 119900
Northern Rivers 16.5 9.6 23.5 27400
Mid North Coast 15.8 9.9 21.7 32000
New England 21.2 14.4 28.1 25800
Macquarie 28 20.4 35.6 20500
Mid Western 25.9 18.7 33 31700
Far West 35.6 26.3 44.8 10900
Greater Murray 22.5 15.7 29.2 47000
Southern 20.9 14.6 27.2 27400
Urban 23.1 20.6 25.5 920600
Rural 21.1 18.5 23.6 222800
NSW 22.6 20.6 24.7 1143400

Notes: Estimates are based on 3398 respondents in NSW.

9 (0.07 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The estimates based on this sub-sample are subject to high standard errors and should be used with caution. The
indicator includes those who are exposed to unflued heating The question used was ‘What is the usual way you heat the
living areas of your home?’.

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 32

INTERNALLY ACCESSED GARAGES BY SOCIOECONOMIC DISADVANTAGE SCORE, PERSONS AGED 16 YEARS
AND OVER, NSW, 2002

0 5 10 15 20 25 30 35 40
Per cent

Estimated
 Number

19.0 143,400

5th Quintile

most

disadvantaged

21.4 194,1004th Quintile

20.8 154,7003rd Quintile

18.9 150,1002nd Quintile

33.8 193,700

1st Quintile

least

disadvantaged

22.2 835,900NSW

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.



Vol. 14   No. S-442

FIGURE 33

INTERNALLY ACCESSED GARAGES BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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TABLE 12

INTERNALLY ACCESSED GARAGES BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Area Persons
% LL95%CI UL95%CI (est no.)

Central Sydney 8.6 4.1 13.1 27300
Northern Sydney 28.2 20 36.5 134200
Western Sydney 28.4 19.2 37.6 89700
Wentworth 25.9 17.8 34 45000
South West Sydney 19.1 11.9 26.2 82300
Central Coast 25.7 17.6 33.8 37300
Hunter 20.8 14 27.5 62400
Illawarra 24.8 18.1 31.6 51500
South East Sydney 19.5 13 26 118800
Northern Rivers 34.7 25.9 43.6 56200
Mid North Coast 34.2 25.8 42.5 50400
New England 21.4 13.8 28.9 17900
Macquarie 15.7 9.5 21.9 7100
Mid Western 14.1 7.8 20.3 12800
Far West 9.9 3.5 16.3 2900
Greater Murray 17.7 10.3 25 22500
Southern 16.4 10.4 22.5 17600
Urban 21.8 19.2 24.4 648400
Rural 23.6 20.7 26.6 187400
NSW 22.2 20 24.3 835900

Notes: Estimates are based on 2861 respondents in NSW.

15 (0.12 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The estimates based on this sub-sample are subject to high standard errors and should be used with caution. The
indicator includes those who are exposed to benzene through internally accessed garages. The questions used were ‘Do
you have a garage’ and ‘Which of the following best describes the access to your garage?’.

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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Immunisation
Introduction

In New South Wales, despite substantial progress in
reducing the incidence of vaccine preventable diseases,
increases in immunisation levels are needed to further
reduce and eliminate these causes of illness and death.1

Influenza (or flu) is caused by the influenza virus and is
characterised by abrupt onset of fever, myalgia, headache,
sore throat, and acute cough, and can cause extreme
malaise lasting several days. Although usually not life
threatening, influenza can be complicated by secondary
bacterial pneumonia in individuals whose medical
condition makes them vulnerable to pneumonia. Under
the National Influenza and Pneumococcal Vaccination
(NIPV) program,1 influenza vaccine is provided free to all
people aged 65 years and over. For Aboriginal and Torres
Strait Islander people, the vaccine is provided free to those
aged 50 years and over, and to those aged 15–49 years
who may be at increased risk because of chronic illness.

Streptococcus pneumoniae (pneumococcus), a bacterial
inhabitant of the upper respiratory tract, is a major cause
of pneumonia, meningitis, and middle-ear infection,
particularly in young children, the elderly, and Aboriginal
and Torres Strait Islander people. The NHMRC
recommends immunisation against pneumococcal disease
every five years for: all people aged 65 years and over;
Aboriginal and Torres Strait Islander people aged 50 years
and over; and people with compromised immune systems,
chronic illness, or who have had their spleen removed.1

In the New South Wales Adult Health Survey 2002 the
following questions were asked to respondents aged 50
years and over: ‘Has a health professional ever advised
you to be vaccinated against the flu?’, ‘Were you
vaccinated or immunised against flu in the past 12
months?’, ‘Has a health professional ever advised you to
be vaccinated against pneumonia?’, ‘When were you last
vaccinated or immunised against pneumonia?’.

Results

Influenza Vaccination

Overall, in 2002, 47.7 per cent of the population aged 50
years and over reported having had an influenza vaccination
in the past 12 months. A significantly greater proportion of
females (50.9 per cent) reported having had an influenza
vaccination than males (44.3 per cent). The proportion of
people vaccinated against influenza did not vary
geographically or by level of socioeconomic status. Influenza
vaccination coverage has increased significantly overall,
between 1997 (34.6 per cent) and 2002 (47.7 per cent).

In people covered by the NIPV program (those aged 65
years and over) the proportion vaccinated against
influenza was 75.5 per cent. The proportion of people

aged 65–69 years who reported they were vaccinated
against influenza (67.9 per cent) was significantly lower
than in the overall population covered by the NIPV
program.

There was no significant difference between the
proportion of residents aged 65 years and over reporting
influenza vaccination in rural areas (73.1 per cent) and
urban areas (76.4 per cent); however, the proportion of
residents in the Central Coast Area Health Service (83.0
per cent) reporting vaccination against influenza in the
last 12 months was significantly greater than in the overall
population covered by the NIPV program.

The proportion of people aged 65 years and over
vaccinated against influenza did not vary by level of
socioeconomic disadvantage.

Rates of vaccination against flu in people covered by the
NIPV program have increased significantly, from 57.1 per
cent in 1997 to 75.5 per cent in 2002.

Pneumococcal Vaccinations

Just over one in five (20.2 per cent) people aged 50 years
and over reported having had a pneumococcal vaccination
in the past five years. Of these, 9.7 per cent reported being
vaccinated in the past 12 months, 10.5 per cent were
vaccinated 13 months to five years ago, and 1.3 per cent
were vaccinated more than five years ago. A significantly
greater proportion of females had been vaccinated against
pneumococcal disease in the last five years (22.2 per cent)
than males (18.1 per cent). The proportion of people
vaccinated against pneumococcal disease increased with
age and also with increasing socioeconomic disadvantage.
There was no significant difference in the proportion of
people vaccinated against pneumococcal pneumonia in
rural areas (19.7 per cent) and urban areas (20.4 per cent).

Among people covered by the NIPV program (people aged
65 years and over), the proportion vaccinated for
pneumococcal pneumonia in the past five years was 39.4
per cent (19.8 per cent in the past 12 months). There was
no significant difference between the proportion of males
vaccinated (36.7 per cent) and females vaccinated (41.5
per cent). When compared to the overall population aged
65 years or over, a significantly lower proportion of people
aged 65–69 years (25.6 per cent), and a significantly
greater proportion of people aged 75 years and over (47.7
per cent), were likely to report vaccination against
pneumococcal disease in the last five years.

The proportion of people vaccinated against pneumococcal
pneumonia did not vary significantly between urban
residents (40.4 per cent) and rural residents (36.5 per cent);
however, the proportion of residents vaccinated against
pneumococcal disease in the Central Coast Area Health
Service (53.3 per cent) was significantly greater than in the
overall population covered by the NIPV program.
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The proportion of people aged 65 years or over reporting
pneumococcal vaccination did not vary by level of
socioeconomic disadvantage.

Trend data are unavailable, as pneumococcal vaccination
was not included in the 1997 and 1998 New South Wales
health surveys.

Figures 34–36 and Table 13 show the proportion of people
aged 65 years and over who have been vaccinated against
influenza in the last 12 months by age, socioeconomic

disadvantage, and health area. Figures 37–39 and Table
14 show the proportion of people aged 65 years and over
who have been vaccinated against pneumococcal disease
in the last 12 months by age, socioeconomic disadvantage,
and health area.
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FIGURE 34

VACCINATED AGAINST INFLUENZA IN THE LAST 12 MONTHS BY AGE, PERSONS AGED 65 YEARS AND OVER,
NSW, 2002
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FIGURE 35

VACCINATED AGAINST INFLUENZA IN THE LAST 12 MONTHS BY SOCIOECONOMIC DISADVANTAGE SCORE,
PERSONS AGED 65 YEARS AND OVER, NSW, 2002
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FIGURE 36

VACCINATED AGAINST INFLUENZA IN THE LAST 12 MONTHS BY HEALTH AREA, PERSONS AGED 65 YEARS
AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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TABLE 13

VACCINATED AGAINST INFLUENZA IN THE LAST 12 MONTHS BY HEALTH AREA, PERSONS AGED 65 YEARS
AND OVER, NSW, 2002

Area Males Females Persons
% LL UL (est. no.) % LL UL (est. no.) % LL UL (est. no.)

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI

Central Sydney 72.2 60.1 84.2 17900 70.1 60.9 79.4 21000 71.1 63.6 78.5 38900
Northern Sydney 72.5 62.1 82.9 31000 80 69.9 90.1 46600 76.8 69.6 84.1 77600
Western Sydney 78.8 66.9 90.7 21500 77.8 67.9 87.7 26900 78.2 70.6 85.9 48400
Wentworth 81.9 71.5 92.3 9200 80.9 71.1 90.7 11700 81.3 74.2 88.5 20900
South West Sydney 76.1 63.9 88.4 23700 74.7 62.6 86.7 30100 75.3 66.6 84 53800
Central Coast 83.4 75.7 91.1 18300 82.6 76.1 89.2 23000 83 78 87.9 41300
Hunter 78.8 68.8 88.9 25000 75.9 65.9 85.9 30700 77.2 70 84.3 55600
Illawarra 74 64.7 83.3 16900 72.8 63.9 81.8 19800 73.4 66.9 79.8 36600
South East Sydney 73.7 62.8 84.7 31200 75.6 67.6 83.6 41700 74.8 68.2 81.4 72900
Northern Rivers 68.5 58.9 78.1 13100 72.1 64.1 80.2 16300 70.5 64.3 76.7 29400
Mid North Coast 70.8 61.5 80.1 15600 69.4 61.2 77.5 17600 70.1 63.9 76.2 33200
New England 76.8 65.8 87.8 7600 77.4 69.3 85.5 9500 77.1 70.5 83.7 17100
Macquarie 71 61 81.1 4200 76 67.8 84.2 5300 73.7 67.3 80.2 9500
Mid Western 80.6 71.6 89.5 7500 71.6 63.1 80.1 8300 75.6 69.4 81.8 15800
Far West 74 64.1 83.9 2100 75.4 67.2 83.7 2400 74.8 68.4 81.1 4600
Greater Murray 80.9 71.3 90.5 12100 74.2 66 82.4 13500 77.2 71 83.5 25600
Southern 68.9 59.7 78.1 8300 73.7 65.9 81.5 10200 71.5 65.5 77.5 18400
Urban 76 72.3 79.8 194800 76.6 73.2 80 251300 76.4 73.8 78.9 446100
Rural 73.3 69.5 77.1 70500 72.9 69.7 76.1 83200 73.1 70.6 75.6 153600
NSW 75.3 72.4 78.3 265300 75.7 73 78.3 334500 75.5 73.5 77.5 599800

Notes: Estimates are based on 3417 respondents in NSW.

3 (0.09 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The indicator includes those who have been vaccinated for flu in the past 12 months. The question used was ‘Were you
vaccinated or immunised against flu in the past 12 months?’.

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 37

VACCINATED AGAINST PNEUMOCOCCAL DISEASE IN LAST 5 YEARS BY AGE, PERSONS AGED 65 YEARS AND
OVER, NSW, 2002

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 38

VACCINATED AGAINST PNEUMOCOCCAL DISEASE IN LAST 5 YEARS BY SOCIOECONOMIC DISADVANTAGE
SCORE, PERSONS AGED  65 YEARS AND OVER, NSW, 2002
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FIGURE 39

VACCINATED AGAINST PNEUMOCOCCAL DISEASE IN LAST 5 YEARS BY HEALTH AREA, PERSONS AGED 65
YEARS AND OVER, NSW, 2002
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TABLE 14

VACCINATED AGAINST PNEUMOCOCCAL DISEASE IN LAST 5 YEARS BY HEALTH AREA, PERSONS AGED 65
YEARS AND OVER, NSW, 2002

Area Males Females Persons
% LL UL (est. no.) % LL UL (est. no.) % LL UL (est. no.)

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI

Central Sydney 72.2 60.1 84.2 17900 70.1 60.9 79.4 21000 71.1 63.6 78.5 38900
Central Sydney 32.4 19.7 45.1 8000 43.2 33 53.3 13000 38.3 30.3 46.3 21000
Northern Sydney 32.9 22 43.8 13300 42 30.9 53.1 24000 38.2 30.3 46.2 37300
Western Sydney 33.1 18.8 47.4 8800 44.7 32.4 57.1 15400 39.6 30.2 49.1 24200
Wentworth 34.4 20.8 48.1 3800 45.5 33.1 58 6600 40.7 31.5 50 10300
South West Sydney 29.5 15.2 43.8 8800 37.8 25.4 50.1 14000 34.1 24.7 43.4 22800
Central Coast 53 42.5 63.5 11200 53.5 45 62 14600 53.3 46.6 59.9 25800
Hunter 35.4 23.2 47.6 11100 47.9 37.3 58.5 19200 42.4 34.3 50.5 30300
Illawarra 50.4 39.1 61.7 10700 34.4 24.6 44.1 8800 41.6 34.1 49.1 19500
South East Sydney 41.7 28.8 54.7 17100 39 29.8 48.2 20700 40.2 32.5 47.9 37800
Northern Rivers 33.4 23.7 43.1 6300 42 33.1 50.9 9400 38.1 31.4 44.7 15700
Mid North Coast 33.1 23.2 43.1 7000 42.5 33.3 51.6 10500 38.1 31.4 44.9 17500
New England 38.7 21.3 56 3600 39 29.6 48.5 4700 38.9 29.6 48.1 8200
Macquarie 32.6 21.4 43.8 1800 39.5 29.7 49.2 2700 36.4 29 43.8 4500
Mid Western 43.7 31.7 55.8 3800 28.1 18.2 38 3200 34.8 27.1 42.5 7000
Far West 32.9 21.8 43.9 900 39.9 29.8 49.9 1200 36.7 29.2 44.2 2100
Greater Murray 31.8 20.2 43.4 4700 33.3 24.5 42.2 6000 32.7 25.5 39.8 10700
Southern 34.1 24.5 43.8 4000 36.4 27.9 44.9 5000 35.3 29 41.7 9000
Urban 37.5 33.1 41.9 92900 42.7 38.9 46.5 136200 40.4 37.6 43.3 229100
Rural 34.6 30.3 39 32000 38.1 34.5 41.6 42700 36.5 33.7 39.3 74700
NSW 36.7 33.3 40.1 124900 41.5 38.5 44.4 178900 39.4 37.2 41.6 303800

Notes: Estimates are based on 3325 respondents in NSW.

95 (2.78 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The indicator includes those who have been vaccinated against pneumococcal disease in the last 5 years. The question
used was ‘When were you last vaccinated or immunised against pneumonia?’.

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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Injury prevention: Smoke alarms

Introduction

In New South Wales, around 300 people are injured and
around 30 people die each year as a result of house fires.
Most deaths happen at night when people are sleeping,
and are due to smoke inhalation rather than to burns.
Smoke alarms detect low-levels of smoke, and sound an
alarm before the smoke becomes too dense for people to
escape. Studies have shown that the installation of smoke
alarms dramatically reduces fatalities,1 reduces damage
to property and costs to the health system, and benefits
the individual.2

Since 1994, all new homes built in NSW have installed
electrically-wired smoke alarms. In 1996, the NSW
Department of Housing commenced a program to install
alarms in all its housing. Consequently, installation of
smoke alarms in NSW has increased substantially from
24 per cent in 1994 to 64.0 per cent in 1998.1,3

Although the reported ownership of smoke alarms has
increased, the functional status of those alarms has not
been examined. In the United States, a comparison of
telephone survey responses and household surveys
demonstrated that although 71 per cent of households
reported having a smoke alarm, on inspection only 49 per
cent of these alarms were functional.4

The NSW Fire Brigade operates the SABRE (Smoke Alarm
Battery Replacement for the Elderly) program. The
program involves the NSW Fire Brigade forming
partnerships with other community organisations, to assist
senior citizens in the maintenance of fire safety devices
in their home.

In the New South Wales Adult Health Survey 2002,
respondents were asked ‘How many smoke alarms or
detectors are installed in your home?’. Respondents who
reported having at least one smoke alarm were then asked
the following questions: ‘Has there ever been a fire in
your home that has activated a smoke alarm or detector?’,
‘When was the last time this occurred?’, ‘Thinking about
the last time this happened, was the fire extinguished
without calling the fire brigade?’.

Results

Overall, in 2002, 72.9 per cent of NSW residents reported
that they had a smoke alarm or detector installed in their
home. A significantly greater proportion of people aged
35–44 years (77.1 per cent) reported having a smoke alarm
installed compared with the overall NSW population.

There was no significant difference between the
proportions of people who reported having a smoke alarm
installed in urban areas (72.3 per cent) and rural areas
(74.9 per cent). The proportion of residents who had a
smoke alarm installed in their home in the Central Sydney
(60.0 per cent), Northern Sydney (65.8 per cent), and
South Eastern Sydney (65.5 per cent) Area Health Services
was significantly lower compared with the overall NSW
population. The proportion of people who had a smoke
alarm installed in their home in the Central Coast (81.7
per cent), Hunter (88.9 per cent), Mid Western (77.8 per
cent), and Greater Murray (79.3 per cent) Area Health
Services was significantly greater compared with the
overall population.

The proportion of people with smoke alarms installed in
their home was significantly lower in the least
socioeconomically disadvantaged quintile (68.0 per cent)
and significantly higher in the second most disadvantaged
quintile (76.5 per cent), compared with the overall
population.

The proportion of respondents reporting having smoke
alarms installed increased significantly from 1997 (58.2
per cent) to 2002 (72.9 per cent). This increase occurred
both in males (57.6 per cent to 72.4 per cent) and females
(58.7 per cent to 73.3 per cent).

Of those people who had a smoke alarm installed in their
home, 3.4 per cent had had a fire in their home that
activated a smoke alarm (48.1 per cent within the past 12
months) and 75.8 per cent of the fires were extinguished
without calling the fire brigade.

Figure 40–41 and Table 15 show the proportion of homes
that have a smoke alarm or detector by socioeconomic
disadvantage and health area.
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FIGURE 40

HOMES WITH A SMOKE ALARM OR DETECTOR BY SOCIOECONOMIC DISADVANTAGE SCORE, PERSONS AGED
16 YEARS AND OVER, NSW, 2002

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 41

HOMES WITH A SMOKE ALARM OR DETECTOR BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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TABLE 15

HOMES WITH A SMOKE ALARM OR DETECTOR BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Area Persons
% LL95%CI UL95%CI (est no.)

Central Sydney 60 55.9 64.1 240900
Northern Sydney 65.8 61.6 70.1 408800
Western Sydney 74.1 70.2 78 382400
Wentworth 75.7 72 79.4 176700
South West Sydney 74.7 70.8 78.5 445500
Central Coast 81.7 78.3 85.1 184200
Hunter 88.9 86.3 91.4 370500
Illawarra 76.6 73 80.1 202700
South East Sydney 65.5 61.5 69.4 407300
Northern Rivers 70.1 65.9 74.2 140500
Mid North Coast 73 68.9 77.1 146100
New England 75.3 71.5 79 96500
Macquarie 74.7 71 78.3 55800
Mid Western 77.8 74.5 81.2 95100
Far West 77.6 73.6 81.5 28300
Greater Murray 79.3 75.7 82.9 152000
Southern 75.4 72 78.8 105400
Urban 72.3 70.9 73.7 2819100
Rural 74.9 73.5 76.4 819900
NSW 72.9 71.8 74 3639000

Notes: Estimates are based on 12622 respondents in NSW.

0 (0 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The indicator includes those who have a smoke alarm or detector in their home. The question used to define the indicator
was ‘How many smoke alarms or detectors are installed in your home?’.

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

Nutrition

Introduction

Nutrition is an important determinant of health at all stages
of life. Many dietary factors are linked to health and
disease, either as protective influences or as risk factors.
Some common chronic diseases, to which diet contributes
substantially to health risk or health protection, include:
coronary heart disease, stroke, cancer, non-insulin-
dependent diabetes mellitus, osteoporosis, dental caries,
gall bladder disease, and diverticular disease.1

Excessive consumption of energy and fat contribute to
the burden of illness from obesity, and a high intake of
saturated fat is linked to a high serum cholesterol.
Inadequate consumption of fruits, vegetables, and several
micronutrients contained in these and other foods,
contribute to the overall burden of illness from many
diseases.2

The New South Wales Adult Health Survey 2002 included
the short dietary questionnaire on usual consumption of
fruit, vegetables, breads and cereals, milk, selected foods
high in saturated fats (chips and processed meats), and
food security.3 Respondents were asked the following
questions: ‘How many serves of vegetables do you usually

eat each day?’, ‘How many serves of fruit do you usually
eat each day?’, ‘How often do you usually eat bread?’,
‘How often do you eat breakfast cereal?’, ‘How often do
you eat pasta, rice, noodles, or other cooked cereals (not
including cooked breakfast cereals)?’, ‘What type of milk
do you usually have?’, ‘How often do you eat processed
meat products such as sausages, frankfurts, devon, salami,
meat pies, bacon, or ham?’, ‘How often do you eat chips,
french fries, wedges, fried potatoes, or crisps?’, ‘In the last
12 months, were there any times that you ran out of food
and couldn't afford to buy more?’.

The Dietary Guidelines for Australian Adults was used as
the source of recommended numbers of serves of fruits
and vegetables for this report.1

Results

Consumption of fruit

According to the Dietary Guidelines for Australian
Adults,1 the recommended daily consumption of fruit is
three serves for people aged 16–18 years, and two serves
for people aged 19 years and over. One serve is equivalent
to one medium piece or two small pieces of fruit.

Overall, in 2002, 6.7 per cent of the population reported
that they ate no fruit, 15.6 per cent had less than one serve
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per day, 31.3 per cent had one serve per day, 26.0 per cent
had two serves per day, 13.5 per cent had three serves a
day, and 7.0 per cent had more than three serves a day.
Therefore, 46.5 per cent of the population ate the
recommended daily intake of fruit. A significantly greater
proportion of females (51.5 per cent) than males (41.3 per
cent) consume the recommended amount of fruit each day.

Consumption of the recommended daily intake of fruit
increased with age. Among males, a significantly lower
proportion (31.3 per cent) of those aged 25–34 years and
a significantly greater proportion (49.2 per cent to 50.2
per cent) of those aged 65 years and over were likely to
eat the recommended daily intake of fruit, compared with
the overall male population. Among females, a
significantly lower proportion (35.3 per cent to 43.5 per
cent) of those aged 16–34 years and a significantly greater
proportion (60.4 per cent to 63.7 per cent) of those aged
55 years and over were likely to eat the recommended
daily intake of fruit, compared with the overall female
population.

There was no significant geographical variation in
consumption of the recommended daily intake of fruit
between rural residents (43.7 per cent) and urban residents
(45.7 per cent). However, the proportion of residents
consuming the recommended daily intake of fruit was
significantly lower in Macquarie (38.8 per cent), Mid
Western (38.9 per cent), and Far West (36.9 per cent) Area
Health Services, compared with the overall population.

The proportion of people consuming the recommended
daily intake of fruit did not vary significantly by level of
socioeconomic disadvantage.

Daily consumption of fruit did not differ significantly
from 1997 (44.5 per cent) to 2002 (45.3 per cent).

Consumption of Vegetables

The recommended daily intake of vegetables is defined
in the Dietary Guidelines for Australian Adults as four
serves for females of any age and for males aged 16–18
years or over 60 years,1 and five serves for males aged 19–
60 years. One serve is equivalent to one-half cup of
cooked vegetables or one cup of salad vegetables.

Overall, in 2002, 0.9 per cent of the population reported
that they ate no vegetables, 6.3 per cent ate less than one
serve per day, 24.5 per cent ate one serve per day, 30.4 per
cent ate two serves a day, 17.9 per cent ate three serves a
day, 12.5 per cent ate four serves a day, 3.8 per cent ate
five serves a day, and 3.8 per cent ate more than five serves
a day. Therefore, 16.2 per cent of the population ate the
recommended daily intake of vegetables. A significantly
greater proportion of females (22.9 per cent) than males
(9.2 per cent) consumed the recommended amount of
vegetables each day.

Consumption of the recommended daily intake of
vegetables increased with age. Among males, a
significantly lower proportion (4.5 per cent to 5.1 per
cent) of those aged 25–44 years and a significantly greater

proportion (13.8 per cent to 25.0 per cent) of those aged
55 years and over were likely to consume the
recommended daily intake of vegetables, compared with
the overall male population. Among females a
significantly lower proportion (12.4 per cent to 19.9 per
cent) of those aged 16–44 years and a significantly greater
proportion (29.1 per cent to 34.3 per cent) of those aged
45–74 years were likely to consume the recommended
daily intake of vegetables, compared with the overall
female population.

There was significant geographical variation, with a
significantly greater proportion of rural residents (20.6
per cent) consuming the recommended daily intake of
vegetables compared to urban residents (14.9 per cent). A
significantly lower proportion of residents in the Western
Sydney Area Health Service (10.4 per cent) consumed the
recommended daily intake of vegetables, compared with
the overall urban population. There was no significant
difference in consumption of the recommended daily
intake of vegetables among rural area health services.

The proportion of people consuming the recommended
daily intake of vegetables did not vary significantly by
level of socioeconomic disadvantage.

Daily consumption of vegetables did not differ significantly
from 1997(16.3 per cent) to 2002 (16.2 per cent).

Modified Fat Milk (low and reduced fat)

The Dietary Guidelines for Australian Adults recommend
a diet low in fat, to reduce the overall energy intake.1 An
indicator of people who are maintaining a low fat diet is
the use of modified fat milk.3

Overall, in 2002, 48.5 per cent of the population had
regular milk (whole or full cream), 28.7 per cent had low
or reduced fat milk, 14.7 per cent had low fat milk, 0.2 per
cent had evaporated or sweetened milk, 3.8 per cent had
other milk, and 4.2 per cent did not drink milk. Therefore,
43.4 per cent of the population used modified fat milk. A
significantly greater proportion of females (50.7 per cent)
than males (35.8 per cent) used modified fat milk.

Use of modified fat milk increased with age. Among males,
a significantly lower proportion (20.9 per cent) of those
aged 16–24 years and a significantly greater proportion
(45.5 per cent to 48.9 per cent) of those aged 55 years and
over were likely to use modified fat milk, compared with
the overall male population. Among females, a
significantly lower proportion (39.8 per cent to 43.9 per
cent) of those aged 16–34 years and a significantly greater
proportion (63.7 per cent to 64.0 per cent) of those aged
55–74 years were likely to use modified fat milk compared
with the overall female population.

There was significant geographical variation, with
significantly greater proportions of urban residents (44.6
per cent) than rural residents (39.1 per cent) using
modified fat milk. The proportion of residents using
modified fat milk was significantly lower in the South
West Sydney Area Health Service (36.6 per cent) and
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them four times a week, 2.0 per cent had them five times a
week, and 6.6 per cent had processed meat products more
than five times a week. The proportion of males eating
processed meat at least twice a week was significantly
higher than females.

Food Security

Overall, in 2002, 5.7 per cent of the population had
experienced some food insecurity in the past 12 months,
in that they had run out of food and couldn’t afford to buy
more. There was no significant difference in the proportion
of males (5.2 per cent) and females (6.1 per cent) who had
experienced food insecurity.

The proportion of people who had experienced food
insecurity was significantly greater among people aged
35–44 years (8.1 per cent), and significantly lower among
people aged 55 years and over (1.5 per cent to 3.2 per
cent) and males aged 45–54 years (3.7 per cent), compared
with the overall population.

There was no significant geographical variation in the
proportion of people who had experienced food insecurity
between rural areas (6.6 per cent) and urban areas (5.4 per
cent). Only residents of the Northern Sydney Area Health
Service (3.0 per cent) were significantly less likely to have
experienced food insecurity, compared with the overall
population.

People in the most socioeconomically disadvantaged
quintile (8.4 per cent) were significantly more likely and
people in the least disadvantaged quintile (3.0 per cent)
were significantly less likely to have experienced food
insecurity, compared with the overall population.

Trend data are unavailable, as food security was not
included in the 1997 and 1998 New South Wales health
surveys.

Figures  42–43 and Table 16 show the proportion of people
who consume the recommended daily fruit intake by age
and health area. Figures 44–45 and Table 17 show the
proportion of people who consume the recommended daily
vegetable intake by age and health area. Figures 46–47
and Table 18 show the proportion of people who usually
ate low fat, reduced fat, or skim milk by socioeconomic
disadvantage and health area. Figures 48–50 show the
frequency of eating fried potato products per week; bread,
pasta and other cereals by day; and processed meat
products per week. Figures 51–52 show the proportion of
people who have experienced food insecurity in the last
12 months by age and socioeconomic disadvantage.
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significantly greater in the Northern Sydney Area Health
Service (52.3 per cent), compared with the overall urban
population. There was no significant difference in the
proportion of people using modified fat milk among rural
area health services.

The proportion of people using modified fat milk was
significantly lower in the most disadvantaged (37.6 per
cent) and second most disadvantaged (39.1 per cent)
quintiles, and significantly greater in the least
disadvantaged (55.0 per cent) and second least
disadvantaged (48.1 per cent) quintiles, compared with
the overall population.

Use of modified fat milk decreased significantly from 1997
(45.7 per cent) to 2002 (43.4 per cent).

Breads and Cereals

In the New South Wales Adult Health Survey 2002,
questions were asked on the frequency of eating breakfast
cereals, bread, pasta, rice, and noodles. The data from these
questions has been combined to provide an overall daily
frequency of eating breakfast cereals, bread, pasta, rice,
and noodles.

Overall, in 2002, 1.2 per cent of the population did not
eat breads and cereals (0.9 per cent of males and 1.4 per
cent of females), 0.5 per cent had breads and cereals less
than once a day, 18.6 per cent had breads and cereals once
a day, 36.8 per cent twice a day, 25.8 per cent three times
a day, 8.9 per cent four times a day, 3.6 per cent five times
a day, and 4.6 per cent had breads and cereals more than
five times a day. The proportions did not differ significantly
between males and females.

Chips

In the New South Wales Adult Health Survey 2002,
questions were asked on the frequency of eating chips,
french fries, wedges, fried potatoes, or crisps.

Overall, in 2002, 49.0 per cent of the population did not
eat chips (45.2 per cent of males and 52.7 per cent of
females), 15.7 per cent had chips less than once a week,
16.3 per cent had chips once a week, 9.0 per cent had
chips twice a week, 4.2 per cent had chips three times a
week, 1.4 per cent had chips four times a week, 0.8 per
cent had chips five times a week, and 3.6 per cent had
chips more than five times a week. The proportion of males
eating chips at least weekly was higher than females.

Processed Meat Products

In the New South Wales Adult Health Survey 2002,
questions were asked on the frequency of eating processed
meat products such as sausages, frankfurts, devon, salami,
meat pies, bacon, or ham.

Overall, in 2002, 29.1 per cent of the population did not
eat processed meat products (21.8 per cent of males and
36.1 per cent of females), 10.1 per cent had processed
meat products less than once a week, 23.8 per cent had
them once a week, 15.7 per cent had them twice a week,
8.9 per cent had them three times a week, 4.0 per cent had
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FIGURE 42

RECOMMENDED DAILY FRUIT INTAKE BY AGE, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 43

RECOMMENDED DAILY FRUIT INTAKE BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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TABLE 16

RECOMMENDED DAILY FRUIT INTAKE BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Area Males Females Persons
% LL UL (est. no.) % LL UL (est. no.) % LL UL (est. no.)

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI

Central Sydney 45.5 39.1 51.8 89700 50 44.8 55.2 102900 47.8 43.7 51.9 192700
Northern Sydney 40.1 33.8 46.5 122300 54.1 47.9 60.4 175200 47.4 42.8 51.9 297500
Western Sydney 41.2 34.3 48.1 104500 49.5 43.7 55.2 130200 45.4 41 49.9 234700
Wentworth 34.7 28.3 41.1 40100 45.9 40.1 51.6 54600 40.4 36 44.7 94800
South West Sydney 42 35.3 48.6 123600 46.2 40.5 52 139200 44.1 39.7 48.5 262900
Central Coast 45.9 38.4 53.4 49800 49.5 43.5 55.5 57600 47.7 43 52.5 107400
Hunter 38.6 31.4 45.8 79000 44.6 39.1 50.1 94100 41.6 37.2 46.1 173100
Illawarra 43.6 36.8 50.4 56700 52.6 47.3 57.9 71000 48.2 43.9 52.5 127700
South East Sydney 41 34.4 47.5 127200 53.7 48.2 59.1 169600 47.4 43.1 51.7 296800
Northern Rivers 41.3 34.3 48.4 40500 55.9 50.1 61.6 57400 48.8 44.3 53.3 97800
Mid North Coast 46.4 39.5 53.2 44400 47 40.9 53.2 47600 46.7 42.1 51.3 92000
New England 34.3 27.8 40.7 21400 50.9 44.9 56.9 33300 42.8 38.3 47.3 54800
Macquarie 29.2 23.1 35.3 10800 48.3 42.5 54 18100 38.8 34.5 43.1 28900
Mid Western 28.6 23.1 34 17200 49 43.5 54.4 30500 38.9 35 42.9 47800
Far West 29 22.9 35.1 5200 44.9 38.4 51.4 8000 36.9 32.3 41.4 13200
Greater Murray 34.3 27.5 41 31500 48 42.5 53.5 46700 41.3 37 45.7 78200
Southern 34.1 28.1 40.1 23700 55.6 50.3 60.9 38900 44.9 40.7 49.1 62600
Urban 41.3 39 43.7 793000 49.9 47.9 52 994600 45.7 44.2 47.3 1787600
Rural 36.5 34 39.1 194700 50.6 48.4 52.8 280500 43.7 42 45.4 475200
NSW 40.3 38.4 42.2 987700 50.1 48.4 51.7 1275100 45.3 44 46.5 2262900

Notes: Estimates are based on 12534 respondents in NSW.

88 (0.7 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The indicator includes those who meet the recommended daily consumption of fruit. The recommended daily consumption
of fruit according to the NHMRC Dietary Guidelines for Australian Adults is 3 serves for people aged 16 to 18, and 2
serves for people aged 19 and over. One serve is equivalent to one medium piece or 2 small pieces of fruit. The question
used to define the indicator was ‘How many serves of fruit do you usually eat each day?’.

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 44

RECOMMENDED DAILY VEGETABLE INTAKE BY AGE, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 45

RECOMMENDED DAILY VEGETABLE INTAKE BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW,
2002

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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TABLE 17

RECOMMENDED DAILY VEGETABLE INTAKE BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Area Males Females Persons
% LL UL (est. no.) % LL UL (est. no.) % LL UL (est. no.)

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI

Central Sydney 8.7 5.1 12.4 17100 22.9 18.7 27.2 46500 16 13.1 18.8 63600
Northern Sydney 6.6 3.8 9.3 20100 19.8 15.1 24.5 64500 13.4 10.6 16.2 84500
Western Sydney 5.5 2.8 8.3 13900 15.1 11.4 18.8 39600 10.4 8 12.8 53600
Wentworth 8.2 4.7 11.8 9500 22.5 17.9 27.2 26800 15.5 12.5 18.5 36300
South West Sydney 6.4 2.9 9.8 18700 20.1 15.7 24.5 60400 13.3 10.5 16.1 79200
Central Coast 13.7 8.5 18.9 14700 27.1 21.8 32.3 31400 20.7 16.9 24.4 46100
Hunter 9.5 6.1 12.9 19400 23.6 19.1 28.2 49400 16.7 13.7 19.6 68800
Illawarra 11.1 6.2 16.1 14400 22.5 18.3 26.7 30200 16.9 13.7 20.1 44600
South East Sydney 10.4 6.6 14.2 32200 23.3 19 27.7 73800 17 14 19.9 106000
Northern Rivers 13.7 10 17.3 13300 33.2 27.8 38.5 33700 23.6 20.2 27.1 46900
Mid North Coast 14.5 10.1 18.9 14000 32.5 26.9 38.2 33500 23.8 20.1 27.5 47500
New England 13.5 8.6 18.4 8500 26.6 21.8 31.3 17300 20.1 16.7 23.5 25800
Macquarie 10.8 7.3 14.3 3900 24.9 20 29.7 9400 17.9 14.8 21.1 13300
Mid Western 9.2 6.2 12.3 5600 28.9 24.1 33.8 18100 19.3 16.2 22.3 23600
Far West 8 4.7 11.3 1500 26.8 20.7 32.8 4700 17.2 13.6 20.8 6200
Greater Murray 9.5 5.3 13.6 8800 25.9 21.3 30.5 25100 17.8 14.7 21 33900
Southern 15.4 11.1 19.7 10700 23.6 19.5 27.8 16500 19.5 16.5 22.5 27200
Urban 8.4 7.1 9.6 160000 21.3 19.7 22.8 422700 14.9 13.9 16 582600
Rural 12.4 10.8 14 66300 28.5 26.6 30.5 158100 20.6 19.3 21.9 224400
NSW 9.2 8.2 10.3 226200 22.9 21.6 24.2 580800 16.2 15.3 17 807000

Notes: Estimates are based on 12486 respondents in NSW.

136 (1.08 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The indicator includes those who meet the recommended daily consumption of vegetables. The recommended daily
vegetable intake is defined as 4 serves per day for females of any age and for males aged 16 to 18 years or over 60
years, and 5 serves per day for males aged 19 to 60 years. One serve is equivalent to 1/2 cup of cooked vegetables or 1
cup of salad vegetables. The question used to define the indicator was: ‘How many serves of vegetables do you usually
eat each day?’

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 46

USUAL USE OF LOW FAT, REDUCED FAT OR SKIM MILK BY SOCIOECONOMIC DISADVANTAGE SCORE,
PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 47

USUAL USE OF LOW FAT, REDUCED FAT OR SKIM MILK BY HEALTH AREA, PERSONS AGED 16 YEARS AND
OVER, NSW, 2002

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 48

FREQUENCY OF EATING CHIPS, FRENCH FRIES, WEDGES, FRIED POTATOES OR CRISPS PER WEEK, PERSONS
AGED 16 YEARS AND OVER, NSW, 2002
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a week
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1.5   38,100 1.3 32,3004 times a week

1.0   25,800 0.5 13,0005 times a week

5.0  122,600 2.4 60,300More than 5
times a week

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

TABLE 18

USUAL USE OF LOW FAT, REDUCED FAT OR SKIM MILK BY HEALTH AREA, PERSONS AGED 16 YEARS AND
OVER, NSW, 2002

Area Males Females Persons
% LL UL (est. no.) % LL UL (est. no.) % LL UL (est. no.)

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI

Central Sydney 31.4 25.7 37 62600 49.6 44.5 54.8 102100 40.6 36.7 44.6 164800
Northern Sydney 44.4 37.9 50.9 135400 59.6 53.5 65.8 193900 52.3 47.7 56.8 329400
Western Sydney 36.7 30 43.3 93700 48.9 43.2 54.6 129300 42.9 38.5 47.3 223000
Wentworth 35.3 28.9 41.7 40900 47 41.2 52.8 56100 41.2 36.9 45.5 97100
South West Sydney 29.6 23.6 35.6 88600 43.6 37.9 49.3 131400 36.6 32.5 40.8 220000
Central Coast 43.5 36.1 50.9 47300 52.8 46.8 58.9 61700 48.3 43.6 53.1 109000
Hunter 34.3 28 40.6 70600 50.5 44.8 56.1 106500 42.5 38.2 46.8 177200
Illawarra 41.9 35.3 48.6 54600 55 49.7 60.2 74700 48.6 44.3 52.9 129300
South East Sydney 39.9 33.5 46.3 125000 55.8 50.3 61.3 176900 47.9 43.6 52.2 301900
Northern Rivers 29.8 23.3 36.4 29300 46.4 40.6 52.1 47400 38.3 33.9 42.6 76800
Mid North Coast 36.2 29.7 42.7 35200 45.3 39.3 51.3 46800 40.9 36.5 45.3 82000
New England 31.9 25.7 38.1 20200 43.1 37.3 48.8 28200 37.6 33.4 41.8 48400
Macquarie 22.7 17.1 28.3 8400 52.8 47 58.6 19900 37.8 33.6 42.1 28300
Mid Western 32.8 27 38.7 19900 46.2 40.9 51.6 28800 39.6 35.6 43.6 48600
Far West 31.8 25.5 38.2 5900 46.8 40.4 53.3 8300 39.1 34.6 43.7 14200
Greater Murray 30.1 23.7 36.5 28200 47 41.6 52.5 46000 38.7 34.5 43 74100
Southern 27.4 22 32.8 19000 52 46.6 57.3 36500 39.8 35.8 43.8 55500
Urban 37.2 34.9 39.4 718900 51.7 49.7 53.8 1032700 44.6 43 46.1 1751600
Rural 30.9 28.5 33.3 166100 47 44.8 49.2 261900 39.1 37.5 40.7 428100
NSW 35.8 34 37.6 885000 50.7 49 52.4 1294600 43.4 42.1 44.6 2179600

Notes: Estimates are based on 12599 respondents in NSW.

23 (0.19 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The indicator includes those who usually use low fat, reduced fat or skim milk. The question used to define the indicator
was ‘What type of milk do you usually have?’.

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 50

FREQUENCY OF EATING PROCESSED MEAT PRODUCTS PER WEEK, PERSONS AGED 16 YEARS AND OVER,
NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 49

FREQUENCY OF EATING BREAKFAST CEREAL, BREADS, PASTA, RICE AND NOODLES PER DAY, PERSONS
AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 52

FOOD INSECURITY IN LAST 12 MONTHS BY SOCIOECONOMIC DISADVANTAGE SCORE, PERSONS AGED 16
YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 51

FOOD INSECURITY IN LAST 12 MONTHS BY AGE, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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Physical activity

Introduction

Physical activity is an important factor in maintaining good
health. People who participate in moderate to vigorous levels
of physical activity have lower mortality rates and lower
incidence of a number of diseases and conditions than those
who are physically inactive. Physical activity is of benefit in
six out of the seven National Health Priorities,1 and is a
preventative factor for cardiovascular disease, cancer, mental
illness, diabetes mellitus, obesity, and injury. In Australia,
physical inactivity ranks second only to tobacco smoking
in terms of burden of disease from health risk factors, and
accounts for 6.7 per cent of the burden of disease and injury.2

To maintain health, it is currently recommended that exercise
of moderate intensity is carried out on all or most days of the
week for at least 30 minutes per day.3 Encouragingly, this
can be undertaken in shorter bursts of exercise, such as three
lots of 10 minutes. Exercise of moderate intensity includes
brisk walking, dancing, swimming, or cycling.

In addition, journeys to and from work provide regular
opportunitites to engage in incidental physical activity
through walking or cycling to work, or walking to public
transport. As such, monitoring transport habits of the
population over time provides further information about
physical activity through ‘active transport’.

The New South Wales Adult Health Survey 2002 included
the following Active Australia Survey questions:4 ‘In the
last week, how many times have you walked continuously
for at least 10 minutes for recreation or exercise or to get to or
from places?’, ‘What do you estimate was the total time you
spent walking in this way in the last week?’, ‘In the last
week, how many times did you do any vigorous physical
activity that made you breathe harder or puff and pant?’,
‘What do you estimate was the total time you spent doing
this vigorous physical activity in the last week?’, ‘In the last
week, how many times did you do any other more moderate
physical activity that you haven't already mentioned?’, ‘What
do you estimate was the total time that you spent doing
these activities in the last week?’. The New South Wales
Adult Health Survey 2002 also included a question about
active transport: ‘How do you usually get to work?’

Results

Adequate physical activity

‘Adequate’ physical activity was calculated from the Active
Australia Survey questions above,4 and is defined as
undertaking physical activity for a total of 150 minutes per
week over five separate occasions. The total minutes were
calculated by adding minutes in the last week spent walking
(continuously for at least 10 minutes), minutes doing
moderate physical activity, plus x 2 minutes doing vigorous
physical activity.

Overall, in 2002, 46.6 per cent of respondents aged 16 years
and over reported adequate levels of physical activity. A
significantly greater proportion of males (50.4 per cent)

were likely to undertake adequate physical activity than
females (42.9 per cent).

Among males, a significantly greater proportion aged 16–
24 years (64.5 per cent) and a significantly lower proportion
aged 75 years and over (37.2 per cent) were likely to undertake
adequate physical activity, compared with the overall male
population. Among females, a significantly greater proportion
aged 16–24 years (54.1 per cent) and a significantly lower
proportion aged 65 years and over (27.3 per cent to 36.3 per
cent) were likely to undertake adequate physical activity,
compared with the overall female population.

There was no significant difference between urban areas (46.5
per cent) and rural areas (46.8 per cent) in the proportion of
people undertaking adequate levels of physical activity.
Compared with the overall population, the proportion of
residents undertaking adequate levels of physical activity
was significantly higher in the Central Sydney (53.3 per
cent) and South Eastern Sydney (55.7 per cent) Area Health
Services, and significantly lower in the Western Sydney (37.7
per cent), South West Sydney (39.7 per cent), and Central
Coast (39.4 per cent) Area Health Services.

A significantly greater proportion of people in the least
socioeconomically disadvantaged quintile undertook
adequate physical activity (52.0 per cent), compared with
the overall population.

There has been no change in levels of adequate physical
activity reported, between 1998 (47.6 per cent) and 2002
(46.6 per cent).

Active transport

Overall, in 2002, the majority of respondents do not use
active transport to travel to work, as 76.3 per cent commute
by car, motorbike, or truck. Of those respondents using a
form of active transport, 17.9 per cent use public transport
(train, bus or ferry), 6.5 per cent walk to work, and 1.4 per
cent bicycle to work.

Figures 53–55 and Table 19 show the proportion of people
who undertake adequate physical activity in the last week
by age, socioeconomic disadvantage, and health area. Figure
56 shows usual method of transportation to work.

References

1. Bauman A, Bellew B, Vita P, Brown W, and Owen T. Getting
Australia Active: Towards better practice for the promotion of
physical activity. Melbourne: National Public Health Partnership,
2002.

2. Mathers C, Vos T, Stevenson C. The burden of disease and
injury in Australia. Canberra: Australian Institute of Health and
Welfare, 1999. Available online at www.aihw.gov.au, accessed
July 2003.

3. Commonwealth Department of Health and Aged Care. National
Physical Activity Guidelines for Australians. Canberra:
Commonwealth Department of Health and Aged Care. Available
online at www.health.gov.au/pubhlth/publicat/document/
physguide.pdf, accessed 7 August 2003.

4. Australian Institute of Health and Welfare. The Active Australia
Survey: A guide and manual for implementation, analysis and
reporting. Canberra: AIHW, 2003.



Vol. 14   No. S-462

FIGURE 53

ADEQUATE PHYSICAL ACTIVITY BY AGE, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 54

ADEQUATE PHYSICAL ACTIVITY BY SOCIOECONOMIC DISADVANTAGE SCORE, PERSONS AGED 16 YEARS AND
OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 55

ADEQUATE PHYSICAL ACTIVITY BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

TABLE 19

ADEQUATE PHYSICAL ACTIVITY BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Area Males Females Persons
% LL UL (est. no.) % LL UL (est. no.) % LL UL (est. no.)

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI

Central Sydney 60.7 54.5 66.8 121500 46 40.9 51.2 94800 53.3 49.2 57.3 216300
Northern Sydney 50.8 44.2 57.3 155200 49.6 43.4 55.9 161600 50.2 45.7 54.7 316800
Western Sydney 37 30.4 43.5 94400 38.3 32.7 43.9 101300 37.7 33.4 41.9 195600
Wentworth 46 39.3 52.7 53400 42.6 36.7 48.4 51000 44.3 39.8 48.7 104400
South West Sydney 47.4 40.7 54.1 141900 32 26.7 37.4 96600 39.7 35.3 44.1 238500
Central Coast 43.5 36.1 50.9 47300 35.6 29.9 41.3 41600 39.4 34.8 44 89000
Hunter 52 45 59.1 107300 40.5 35 46.1 86100 46.2 41.7 50.7 193400
Illawarra 56.4 49.7 63.2 73500 37.5 32.4 42.6 51000 46.8 42.5 51.1 124500
South East Sydney 57.8 51.3 64.3 181300 53.6 48.2 59 170200 55.7 51.5 59.9 351500
Northern Rivers 55.9 49.1 62.7 55000 45.6 39.8 51.3 46800 50.6 46.1 55.1 101800
Mid North Coast 45.9 39 52.7 44700 46 39.9 52.2 47600 46 41.4 50.6 92200
New England 52.7 45.8 59.7 33400 38.7 32.7 44.7 25400 45.6 41 50.2 58800
Macquarie 49.5 42.3 56.6 18400 41.3 35.6 47 15600 45.4 40.8 49.9 34000
Mid Western 45.7 39.4 52.1 27700 37.4 32.2 42.6 23400 41.5 37.4 45.6 51000
Far West 46 39.1 52.9 8600 40.5 34.1 46.9 7200 43.3 38.6 48 15800
Greater Murray 52.5 45.4 59.6 49500 44.4 38.9 49.9 43400 48.4 43.9 52.9 92900
Southern 48.7 42.1 55.2 33900 47.1 41.8 52.4 33100 47.9 43.7 52.1 67000
Urban 50.4 48 52.8 975800 42.7 40.7 44.7 854200 46.5 45 48.1 1829900
Rural 50.3 47.6 52.9 271100 43.5 41.3 45.7 242500 46.8 45.1 48.5 513600
NSW 50.4 48.4 52.3 1246900 42.9 41.2 44.5 1096600 46.6 45.3 47.8 2343500

Notes: Estimates are based on 12622 respondents in NSW.

0 (0%) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 56

USUAL TRANSPORT TO WORK, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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10.7  182,700 11.6 160,200Train

5.1   87,600 7.9 109,400Bus

0.6    9,600 0.2 2,400Ferry

0.2    3,500 0.0 300Tram

0.4    6,500 0.3 3,600Taxi

69.01,179,500 66.0 908,200Car-as driver

4.9   84,000 8.0 110,000Car-as passenger

2.5   42,900 0.2 2,300Truck

1.4   24,400 0.2 3,000Motorbike

2.3   38,600 0.4 5,100Bicycle

5.9  101,400 7.2 99,800Walk only

4.7   80,400 6.5 90,000Work at home

0.9   15,100 0.4 5,400Other

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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Smoking
Introduction

Smoking is the main cause, or is a significant cause, of
many diseases including cancer and cardiovascular
disease. Of all behavioural risk factors, tobacco use
(including passive smoking) is responsible for the greatest
burden of premature death and disability.1

The adverse effects of passive smoking are well
documented. In adults, exposure to environmental tobacco
smoke has been linked to asthma, lung cancer,
cardiovascular diseases, eye irritations, and headaches.2

Children are particularly vulnerable to the effects of
passive smoking. Environmental tobacco smoke has been
shown to be associated with several childhood respiratory
illnesses, including asthma, bronchitis, and pneumonia,
as well as the development of chronic ear infections,
retardation of height and weight, and Sudden Infant Death
Syndrome (SIDS).2

The New South Wales Adult Health Survey 2002 included
questions on smoking prevalence, intention to quit
smoking, and smoking in the home. Respondents were
asked the following questions: ‘Which of the following
best describes your smoking status?’, ‘Which of the
following best describes how you feel about your
smoking?’, ‘Which of the following best describes your
home situation?’, ‘Can you tell me what percentage of
the population you think are smokers?’.

Results

Current smoking status

Overall, in 2002, 16.3 per cent of the population reported
that they smoked daily, 5.1 per cent smoked occasionally,
25.1 per cent don’t smoke now but used to, 10.8 per cent
have tried smoking a few times but have never smoked
regularly, and 42.8 per cent have never smoked.

Current smoking prevalence included respondents who
reported that they smoke daily or occasionally. In 2002,
21.4 per cent of the population reported that they are
current smokers. Significantly, more males (23.9 per cent)
than females (18.9 per cent) reported that they currently
smoke.

For both males and females, rates of current smoking were
highest in young adults. Among males, a significantly
greater proportion of those aged 25–44 years (30.4 per
cent to 34.7 per cent) and a significantly lower proportion
of those aged 55 years and over (4.2 per cent to 15.4 per
cent) were likely to be current smokers, compared to the
overall male population. Among females a significantly
greater proportion of those aged 16–24 years (27.4 per
cent) and a significantly lower proportion of those aged
45 years and over (3.9 per cent to 17.5 per cent) were
likely to be current smokers, compared to the overall
female population.

There was significant geographic variation in current
smoking, with a significantly greater proportion of rural

residents (23.5 per cent) likely to currently smoke than
urban residents (20.8 per cent). A significantly lower
proportion  of residents in the Northern Sydney Area Health
Service (14.2 per cent), and a significantly greater
proportion of residents in the Wentworth Area Health
Service (26.1 per cent) reported current smoking,
compared to the overall urban population.

Compared to the overall population, the proportion of
people currently smoking was significantly lower in
respondents in the least disadvantaged quintile (14.0 per
cent) and significantly higher in respondents in the second
most disadvantaged quintile (24.7 per cent).

There has been a significant decrease in the prevalence of
current smoking, from 24.0 per cent in 1997 to 21.4 per
cent in 2002. This decrease has occurred in both males
(27.2 per cent to 23.9 per cent) and females (21.0 per cent
to 18.9 per cent).

Of the respondents who reported current smoking, 49.6
per cent were not planning to quit in the next six months,
32.9 per cent were planning to quit in the next six months,
and 12.7 per cent were planning to quit in the next month.
A further 3.7 per cent had just quit smoking (had not
smoked in the last 24 hours), and 1.1 per cent had not
smoked in the last six months.

Smoking in the home

In the New South Wales Adult Health Survey 2002,
respondents were asked ‘Which of the following best
describes your home situation: “my home is smoke free”,
“people occasionally smoke in the home”, or “people
frequently smoke in the home”?’.

In 2002, among NSW residents aged 16 years and over,
81.0 per cent reported that their home was smoke-free, 9.8
per cent reported people 'occasionally' smoked inside the
home, and 9.2 per cent reported that people 'frequently'
smoked inside the home.

The proportion of people living in a smoke-free home
(81.0 per cent) was significantly lower among people aged
16–24 years and significantly greater among people aged
75 years and over (89.4 per cent).

There was significant geographic variation in the
proportion of smoke-free homes, with urban residents (81.9
per cent) reporting a significantly greater proportion of
smoke-free homes than rural residents (77.9 per cent).
Residents in Northern Sydney Area Health Service (88.7
per cent) had a significantly higher proportion of smoke
free homes, compared to the overall urban population.

The proportion of people reporting that their home was
smoke-free decreased with increasing levels of
socioeconomic disadvantage. Compared to the overall
population, the least disadvantaged quintile (88.5 per cent)
had a significantly greater proportion of smoke-free
homes, and the most disadvantaged quintile (74.4 per cent)
had a significantly lower proportion of smoke-free homes.
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FIGURE 57

SMOKING STATUS, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Per cent Per cent

Estimated Estimated
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18.5456,600 14.1 360,500Smoke daily

5.4134,600 4.8 122,400Smoke occasionally

29.2721,000 21.1 540,700
Don’t smoke now

but used to

10.8266,700 10.8 275,700
Tried but never

smoked regularly

36.1892,400 49.2 1,257,600I’ve never smoked

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

There has been a large and significant increase in the
proportion of homes reported to be smoke-free, from 69.8
per cent in 1997 to 81.0 per cent in 2002.

Figure 57 shows smoking status. Figure 58 shows the
proportion of people who currently smoke daily or
occasionally by age. Figure 59 shows the intention to
quit smoking. Figure 60 shows household tobacco
exposure. Figures 61–62 and Table 20 shows the
proportion of smoke-free households by socioeconomic
disadvantage and heatlh area.
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FIGURE 59

INTENTION TO QUIT SMOKING, PERSONS WHO SMOKE AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 58

CURRENT DAILY OR OCCASIONAL SMOKING BY AGE, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 60

ENVIRONMENTAL TOBACCO HOUSEHOLD EXPOSURE, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 61

SMOKE-FREE HOUSEHOLDS BY SOCIOECONOMIC DISADVANTAGE SCORE, PERSONS AGED 16 YEARS AND
OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.



Vol. 14   No. S-4 69

TABLE 20

SMOKE-FREE HOUSEHOLDS BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Area Persons
% LL95%CI UL95%CI (est no.)

Central Sydney 78.9 75.5 82.3 319600
Northern Sydney 88.7 85.9 91.5 559900
Western Sydney 81.5 78.1 85 423700
Wentworth 80.8 77.4 84.2 190300
South West Sydney 77 73.2 80.7 460900
Central Coast 82.4 78.9 86 185500
Hunter 83.2 80.1 86.4 347400
Illawarra 81.4 78 84.8 216600
South East Sydney 81.4 78 84.8 513600
Northern Rivers 75.3 71.3 79.3 151300
Mid North Coast 78.3 74.3 82.3 156900
New England 79.6 75.9 83.2 102500
Macquarie 78.1 74.2 82 58500
Mid Western 77.5 73.9 81 95200
Far West 73.4 69.4 77.4 26800
Greater Murray 81.4 78.1 84.8 156500
Southern 76.2 72.7 79.8 106700
Urban 81.9 80.7 83.1 3217600
Rural 77.9 76.5 79.3 854500
NSW 81 80 82 4072100

Notes: Estimates are based on 12610 respondents in NSW.

12 (0.1 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The indicator includes those households with who indicated that their home was smoke free. The question used to define
the indicator was ‘Which of the following best describes your home situation? My home is smoke free, People occasionally
smoke in the house, and People frequently smoke in the house’.

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 62

SMOKE-FREE HOUSEHOLDS BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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8. HEALTH STATUS

Monitoring the health status of a population helps to detect
emerging patterns of illness and disease and provides
information to inform policy and planning of health
services. This section reports on self-rated health status,
asthma, precursors of cardiovascular disease, chemical
sensitivity, diabetes, injury, mental health, oral health,
and overweight and obesity.

Self-rated health status
Introduction

Self-rated health is a fundamental measure of health status
and health outcomes, and is believed to principally reflect
physical health problems (acute and chronic conditions
and physical functioning) and, to a lesser extent, health
behaviours and mental health problems.1,2 Longitudinal
studies have shown that self-rated health is a strong and
independent predictor of subsequent illness and premature
death.3

A single self-rated health question was asked of
respondents aged 16 years and over in the 1997 and 1998
NSW health surveys and the New South Wales Adult
Health Survey 2002. The question ‘In general, would you
say your health is excellent, very good, good, fair or poor’
used in 1997 and 1998 was modified in 2002 to ‘Overall,
how would you rate your health during the past four
weeks? Was it excellent, very good, good, fair, poor or
very poor’.

Results

Overall, in 2002, 23.1 per cent reported their health as
‘excellent’, 29.3 per cent as ‘very good’, 28.3 per cent as
‘good’, 13.3 per cent as ‘fair’, 4.5 per cent as ‘poor’ and
1.5 per cent as ‘very poor’. Responses of ‘excellent’, ‘very
good’ and ‘good’ were combined into a ‘positive’ rating
of health (80.7 per cent of the population). There was no
significant difference between the proportion of males
(81.8 per cent) and females (79.7 per cent) who gave a
positive rating of their health.

A significantly greater proportion  of people aged 25–34
years (85.3 per cent), and a significantly lower proportion
of people aged 55 years and over (68.2 per cent to 76.2
per cent), were likely to rate their health status positively,
compared with the overall population.

The proportion of people positively rating their health
status did not differ significantly between urban residents
(80.6 per cent) and rural residents (81.0 per cent). A
significantly greater proportion  of females in the Northern
Sydney Area Health Service (86.2 per cent) and a
significantly lower proportion of females in the Central
Coast Area Health Service (72.7 per cent), were likely to
rate their health status positively, compared with the overall
female population.

A significantly lower proportion of people in the most
socioeconomically disadvantaged quintile (76.1 per cent)
were likely to rate their health status positively, compared
with the overall population.

The proportion of people who rated their health status
positively decreased significantly from 1997 (84.9 per
cent) to 2002 (80.7 per cent). This significant decrease
has occurred in both males (84.9 per cent to 81.8 per cent)
and females (85.0 per cent to 79.7 per cent).

Figure 63 shows self-rated health status. Figures 64–65
and Table 21 show the proportion of people who rated
their health as excellent, very good, or good, by age and
health area.
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FIGURE 63

SELF-RATED HEALTH STATUS, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 64

EXCELLENT, VERY GOOD, OR GOOD SELF-RATED HEALTH STATUS BY AGE, PERSONS AGED 16 YEARS AND
OVER, NSW, 2002
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TABLE 21

EXCELLENT, VERY GOOD, OR GOOD SELF-RATED HEALTH STATUS BY HEALTH AREA, PERSONS AGED 16
YEARS AND OVER, NSW, 2002

Area Males Females Persons
% LL UL (est. no.) % LL UL (est. no.) % LL UL (est. no.)

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI

Central Sydney 81.6 77 86.3 163500 75.4 71 79.7 154900 78.5 75.3 81.6 318400
Northern Sydney 82.6 77.7 87.5 252400 86.2 82.2 90.2 280600 84.4 81.3 87.6 533000
Western Sydney 83.7 78.7 88.7 212400 79.4 75 83.8 209800 81.5 78.1 84.8 422200
Wentworth 84.6 80.3 88.9 98200 75.2 70.2 80.2 90000 79.8 76.5 83.2 188200
South West Sydney 79.1 73.7 84.5 236700 78.4 73.8 82.9 236300 78.7 75.2 82.3 473000
Central Coast 81.5 76.2 86.8 88700 72.7 67.5 77.9 85000 76.9 73.2 80.7 173700
Hunter 80.7 74.5 87 166400 80.9 76.5 85.2 171700 80.8 77 84.6 338100
Illawarra 83.7 79.2 88.3 108700 79 74.8 83.1 106900 81.3 78.2 84.4 215600
South East Sydney 80 74.6 85.5 251000 81.2 77 85.3 257700 80.6 77.2 84 508700
Northern Rivers 83 78.4 87.5 81500 78.3 74 82.6 80400 80.6 77.5 83.7 161900
Mid North Coast 76.4 71.1 81.6 74200 78.4 73.7 83.2 81100 77.4 73.9 81 155200
New England 87.1 83.1 91.2 55200 77 72.4 81.7 50500 82 78.9 85.1 105700
Macquarie 81.7 76.8 86.5 30300 82.8 78.5 87.1 31200 82.2 79 85.4 61500
Mid Western 84.6 80.3 88.8 51100 80 75.8 84.3 50100 82.3 79.2 85.3 101200
Far West 82 77.5 86.5 15300 75.6 70.5 80.6 13500 78.9 75.5 82.3 28800
Greater Murray 85.3 80.8 89.7 80400 82.1 78.2 86.1 80400 83.7 80.7 86.6 160800
Southern 79.8 74.7 84.9 55700 82.3 78.8 85.9 57900 81.1 78 84.2 113600
Urban 81.6 79.8 83.5 1578100 79.7 78.2 81.2 1592900 80.6 79.4 81.8 3171000
Rural 82.3 80.5 84.1 443700 79.8 78.1 81.4 445000 81 79.8 82.2 888700
NSW 81.8 80.3 83.3 2021800 79.7 78.5 81 2037900 80.7 79.7 81.7 4059600

Notes: Estimates are based on 12611 respondents in NSW.

11 (0.09 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The indicator includes those responding excellent, very good or good to a global self-rated health status question. The
question used to define the indicator was ‘Overall, how would you rate your health during the past four weeks? Was it
excellent, very good, good, fair, poor or very poor’.

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 65

EXCELLENT, VERY GOOD, OR GOOD SELF-RATED HEALTH STATUS BY HEALTH AREA, PERSONS AGED 16
YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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Asthma
Introduction

Asthma is a chronic inflammatory disorder of the airways,
which results in obstruction of airflow, in response to
specific triggers. Along with New Zealand and the United
Kingdom, Australia has the highest prevalence of asthma
in the world,1,2 with around one in nine adults, and one in
seven children and teenagers, affected.3 Over the last one
to two decades, the self-reported prevalence of asthma in
Australia has increased in both children and adults,4,5,6 and
in 2001 it was estimated that 11.6 per cent of the Australian
population (representing 2.0 million people) had asthma.3

The reasons for this increasing prevalence are unclear.

The consequences of asthma can include loss of lung
function, reduced participation in work and other
activities, and premature death. In Australia, in 1996,
asthma accounted for 2.6 per cent of total Disability
Adjusted Life Years (DALY’s) (2.1 per cent for males and
3.1 per cent for females).7

The New South Wales Adult Health Survey 2002 included
questions on prevalence and severity of asthma.
Respondents were asked the following questions: ‘Have
you ever been told by a doctor or at a hospital that you
have asthma?’, ‘Have you had symptoms of asthma or
taken treatment for asthma in the last 12 months?’, ‘Have
you had symptoms of asthma or taken treatment for
asthma in the last 4 weeks?’, ‘Have you visited a general
practitioner or local doctor for an attack of asthma in the
last 4 weeks?’, ‘Have you visited a hospital emergency
department for an attack of asthma in the last 4 weeks?’.

Results

A lifetime prevalence of asthma

Approximately one in five people (19.6 per cent) aged
16 years and over reported that they had ever been told
by a doctor or at a hospital that they had asthma. There
was no significant difference between males (18.3 per
cent) and females (20.9 per cent).

The proportion of people to have ever been diagnosed
with asthma was significantly greater in people aged 16–
24 years (26.4 per cent), and significantly lower in males
aged 45–74 years (13.5 per cent to 15.5 per cent) and
people aged 75 years and over (15.5 per cent), than in the
overall population.

The proportion of people reporting ever-diagnosed
asthma was significantly higher in rural residents (22.0
per cent) than urban residents (19.0 per cent); however, in
the Far West Area Health Service the proportion of people
reporting ever-diagnosed asthma (26.8 per cent) was
significantly higher than in the overall population.

The proportion of people reporting ever-diagnosed
asthma did not vary significantly by level of
socioeconomic disadvantage.

Self-reported ever-diagnosed asthma has increased
significantly from 1997 (16.6 per cent) to 2002 (19.6 per
cent). This increase has occurred in both males (14.9 per

cent to 18.3 per cent) and females (18.1 per cent to 20.9
per cent).

Doctor-diagnosed current asthma

Overall, 10.6 per cent of people aged 16 years and over
reported that they had had current doctor-diagnosed
asthma. The proportion of females with doctor-diagnosed
current asthma (12.0 per cent) was significantly higher
than males (9.1 per cent). Of the people who reported
having current asthma, 1.3 per cent had visited an
emergency department and 14.5 per cent had visited a
general practitioner or local doctor for an attack of asthma
in the previous four weeks. There was no significant
difference in the proportion of males and females who
visited the emergency department or their local doctor for
an attack of asthma.

The proportion of people reporting current asthma was
significantly higher among females aged 16–24 years (16.3
per cent), and significantly lower among males aged 35–
54 years (7.0 per cent to 7.6 per cent) and 75 years and
over (6.7 per cent) than in the overall population.

Rural areas had a significantly higher proportion of people
reporting doctor-diagnosed current asthma (13.1 per cent)
than urban areas (9.8 per cent).

The proportion of people with current doctor-diagnosed
asthma did not vary significantly by level of
socioeconomic disadvantage.

Rates of current doctor-diagnosed asthma did not differ
significantly from 1997 (10.3 per cent) to 2002 (10.6 per cent).

Figure 66 shows the proportion of people who had ever
been diagnosed with asthma by age. Figures 67–68 and
Table 22 show the proportion of people with current asthma
by age and health area. Figure 69 shows the proportion of
people who have visited their general practitioner  or a
hospital emergency department for an asthma attack in
the last four weeks.

References

1. The International Study of Asthma and Allergies in Childhood
Steering Committee. Worldwide variation in prevalence of
symptoms of asthma, allergic rhinoconjunctivitis, and atopic
eczema. Lancet 1998; 351: 1225–1232.

2. Anonymous. Variations in the prevalence of respiratory
symptoms, self-reported asthma attacks, and use of asthma
medication in the European Community Respiratory Health
Survey. Eur Respir J 1996; 9(4): 687–695.

3. Australian Bureau of Statistics. Asthma and other respiratory
conditions. Canberra: ABS, 1998.

4. Downs SH, Marks GB, Sporik R, Belosouva EG et al.
Continued increase in the prevalence of asthma and atopy.
Arch Dis Child 2001; 84(1): 20–23.

5. Peat JK, van den Berg RH, Green WF et al. Changing
prevalence of asthma in Australian children. BMJ 1994;
308(6944): 1591–1596.

6. Wilson DH, Adams RJ, Appleton SL et al. Prevalence of
asthma and asthma action plans in South Australia: Population
surveys from 1990 to 2001. Med J Aust 2001; 178: 483–485.

7. Mathers C, Vos T, Stevenson C. The burden of disease and
injury in Australia. Canberra: Australian Institute of Health
and Welfare, 1999.



Vol. 14   No. S-474

FIGURE 66

EVER DIAGNOSED WITH ASTHMA BY AGE, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 67

CURRENT ASTHMA BY AGE, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.



Vol. 14   No. S-4 75

FIGURE 68

CURRENT ASTHMA BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

TABLE 22

CURRENT ASTHMA BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Area Males Females Persons
% LL UL (est. no.) % LL UL (est. no.) % LL UL (est. no.)

95%CI 95%CI 95%CI 95%CI 95%CI 95%C

Central Sydney 8.7 5.4 11.9 17300 9.7 6.9 12.6 20000 9.2 7 11.4 37300
Northern Sydney 6.7 3.3 10.1 20400 12.8 8.8 16.8 41600 9.8 7.2 12.5 62000
Western Sydney 10.3 5.6 15 26300 11.5 8.1 14.9 30400 10.9 8 13.8 56700
Wentworth 11.1 6.8 15.3 12800 12.4 8.5 16.2 14800 11.7 8.9 14.6 27600
South West Sydney 7.8 4 11.7 23300 9.1 5.9 12.3 27400 8.5 6 11 50700
Central Coast 7.5 3.1 11.8 8100 12.7 8.7 16.6 14800 10.2 7.2 13.1 22900
Hunter 8.6 4.6 12.5 17700 14 10 18 29500 11.3 8.5 14.1 47100
Illawarra 6.2 3.2 9.3 8100 12.3 8.9 15.6 16600 9.3 7 11.6 24800
South East Sydney 9 5.5 12.6 28300 9.1 6.2 12.1 29000 9.1 6.8 11.4 57300
Northern Rivers 16.5 9.8 23.2 16200 12.9 9.2 16.6 13300 14.7 10.8 18.5 29500
Mid North Coast 6.7 3.6 9.8 6500 15.9 11.2 20.6 16400 11.4 8.5 14.3 22900
New England 11.6 7.1 16.1 7400 17.7 13.3 22.1 11600 14.7 11.6 17.9 19000
Macquarie 9.5 5.7 13.3 3500 11.6 8.2 15 4400 10.6 8 13.1 7900
Mid Western 10.4 6.7 14.1 6300 16.5 12.4 20.6 10300 13.5 10.7 16.3 16600
Far West 10.3 6.3 14.3 1900 17.8 12.9 22.7 3200 14 10.8 17.1 5100
Greater Murray 14.9 9.2 20.7 14100 12.5 9.1 16 12300 13.7 10.4 17.1 26400
Southern 8.9 5.3 12.6 6200 15 10.9 19.1 10500 12 9.2 14.8 16800
Urban 8.4 7.1 9.7 162400 11.2 10 12.4 224000 9.8 8.9 10.7 386400
Rural 11.5 9.6 13.5 62100 14.7 13.1 16.3 82000 13.1 11.9 14.4 144100
NSW 9.1 8 10.2 224500 12 11 13 306000 10.6 9.8 11.3 530500

Notes: Estimates are based on 12605 respondents in NSW.

17 (0.13 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The indicator includes those respondents who had symptoms of asthma or had taken treatment for asthma in the last 12
months. The questions used to define the indicator were ‘Have you ever been told by a doctor or at a hospital that you
have asthma?’ and ‘Have you had symptoms of asthma or taken treatment for asthma in the last 12 months?’.

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 69

VISITED DOCTOR OR EMERGENCY DEPARTMENT FOR ASTHMA ATTACK IN LAST 4 WEEKS, PERSONS WHO
CURRENTLY HAVE ASTHMA, AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

Cardiovascular disease precursors

Introduction

Cardiovascular disease comprises all diseases of the heart
and blood vessels, including ischaemic (coronary) heart
disease, stroke, heart failure, and peripheral vascular
disease. Of these, ischaemic heart disease and stroke are
the major forms of cardiovascular disease causing death
and illness in NSW.

High blood pressure (hypertension) is a precursor for
ischaemic heart disease, stroke, congestive heart failure,
and renal insufficiency. The risk of disease increases as
the level of blood pressure increases. High blood pressure
has been estimated to cause more than five per cent of the
total burden of disease among Australians.1

Similarly, high blood cholesterol is also a precursor for
coronary heart disease and for some types of stroke. If
levels in the blood are too high (5.5 mmol/L or above),
this can lead to the artery clogging process known as
atherosclerosis and cause heart attacks, angina, or stroke.
High blood cholesterol has been estimated to cause nearly
three per cent of the total burden of disease of Australians.1

The New South Wales Adult Health Survey 2002 included
questions on both high blood pressure and high
cholesterol. Respondents were asked the following
questions: ‘When did you last have your blood pressure
measured?’, ‘Have you ever been told by a doctor or at a
hospital that you have high blood pressure sometimes
called hypertension?’, ‘What are you doing now to

manage your high blood pressure or hypertension?’,
‘When did you last have your cholesterol measured?’,
‘Have you ever been told by a doctor or at a hospital that
you have high cholesterol?’, ‘What are you doing now to
manage your high cholesterol?’.

Results

Most recent blood pressure measurement

Overall, 97 per cent of people aged 16 years and over had
had their blood pressure measured at some time (10.3 per
cent more than two years ago and 86.7 per cent within the
last two years). Females (90.8 per cent) were significantly
more likely to report having had their blood pressure
measured in the last two years than males (82.4 per cent).

Among males, a significantly lower proportion of those
aged 16–34 years (60.1 per cent to 75.1 per cent) and a
significantly greater proportion of those aged 45 years
and over (88.2 per cent to 98.9 per cent) were likely to
have had their blood pressure checked in the last two
years, compared to the overall male population. Among
females, a significantly lower proportion of those aged
16–24 years (80.5 per cent) and 35–44 years (85.1 per
cent) and a significantly greater proportion of those aged
45 years and over (94.9 per cent to 99.0 per cent) were
likely to have had their blood pressure checked in the last
two years, compared to the overall female population.

The proportion of rural residents (86.3 per cent) and urban
residents (86.9 per cent) who reported having their blood
pressure measured in the last two years did not vary
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significantly. A significantly lower proportion of women
in the South West Sydney (84.6 per cent) and Macquarie
(85.2 per cent) Area Health Services and a significantly
greater proportion of women in the Northern Sydney Area
Health Service (95.5 per cent) were likely to have had
their blood pressure measured in the last two years,
compared to the overall female population.

A significantly greater proportion of females in the least
socioeconomically disadvantaged quintile (94.9 per cent)
reported having their blood pressure measured in the last
two years, compared to the overall female population.
The proportion of males who reported having their blood
pressure measured in the last two years did not vary
significantly by level of socioeconomic disadvantage.

There was no difference in the proportion of people who
have had their blood pressure checked in the last two
years, from 1997 (87.3 per cent) to 2002 (86.7 per cent).

Doctor-diagnosed high blood pressure

To measure levels of doctor-diagnosed high blood pressure,
respondents who reported that they had had their blood
pressure measured at some time were asked if they have
ever been told by a doctor or hospital that they have high
blood pressure or hypertension. Approximately one in five
(19.9 per cent) people who had had their blood pressure
measured reported that they had doctor-diagnosed high
blood pressure. There was no significant difference
between male (20.9 per cent) and female (19.0 per cent)
rates of doctor-diagnosed high blood pressure. These
figures excluded women reporting high blood pressure in
pregnancy (4.9 per cent), and males (4.1 per cent) and
females (3.3 per cent) reporting that their high blood
pressure was only temporarily elevated.

A significantly lower proportion of people aged 16–44
years (2.5 per cent to 11.6 per cent) and a significantly
greater proportion of people aged 55 years and over (37.0
per cent to 47.8 per cent) were likely to report doctor-
diagnosed high blood pressure compared to the overall
population.

A significantly higher proportion of rural residents (22.2
per cent) reported doctor-diagnosed high blood pressure
than urban residents (19.3 per cent). A significantly higher
proportion of residents in the Central Coast Area Health
Service (24.8 per cent) reported doctor-diagnosed high
blood pressure, compared to the overall urban population.
There was no significant difference within rural health areas.

Doctor-diagnosed high blood pressure was reported by a
significantly higher proportion of people from the most
socioeconomically disadvantaged quintile (24.2 per cent),
and a significantly lower proportion of people from the
least socioeconomically disadvantaged quintile (16.1 per
cent), compared to the overall population.

There was a significant increase in the proportion of
respondents reporting having been told by a doctor that
they had high blood pressure between 1997 (16.3 per cent)
and 2002 (19.9 per cent). This increase occurred in both

males (16.7 per cent to 20.9 per cent) and females (16.1
per cent to 19.0 per cent).

Of those who reported doctor-diagnosed high blood
pressure, 8.7 per cent were not doing anything to manage
their high blood pressure. The remainder were taking
medication (72.8 per cent), following a diet (23.2 per cent),
exercising most days (20.7 per cent), and/or trying to lose
weight (5.2 per cent).

Most recent cholesterol measurement

Overall, 67.6 per cent of people aged 16 years and over
had had their cholesterol measured at some time (14.1 per
cent more than two years ago and 53.5 per cent within the
last two years). There was no significant difference in the
proportion of females (52.4 per cent) and males (54.6 per
cent) who had had their cholesterol measured within the
last two years. A significantly lower proportion of people
aged 16–34 years (17.2 per cent to 32.0 per cent), and a
significantly greater proportion of people aged 45 years
and over (67.8 per cent to 77.2 per cent) were likely to
have had their cholesterol checked in the last two years,
compared to the overall population.

A significantly lower proportion of rural residents (49.8
per cent) were likely to have had their cholesterol checked
in the last two years than urban residents (54.5 per cent).
There was no significant difference within urban or rural
health areas.

The proportion of people having cholesterol checked in
the last two years did not vary by level of socioeconomic
disadvantage.

There was a significant increase in the proportion of people
having their cholesterol checked in the last two years
between 1997 (47.2 per cent) and 2002 (53.5 per cent).

Doctor–diagnosed high cholesterol

To measure levels of doctor-diagnosed high cholesterol,
respondents who reported that they had had their
cholesterol measured at some time were then asked if they
had ever been told by a doctor or hospital that they had
high cholesterol. Almost a quarter (24.9 per cent) of the
people who had had their cholesterol measured reported
doctor-diagnosed high cholesterol. There was no
significant difference in the proportion of males (25.3 per
cent) and females (24.4 per cent) reporting high
cholesterol. A significantly lower proportion of people
aged 16–44 years (3.4 per cent to 18.3 per cent) and a
significantly greater proportion of people aged 55 years
and over (32.9 per cent to 38.7 per cent) were likely to
have doctor-diagnosed high cholesterol, compared to the
overall population.

The proportion of people reporting doctor-diagnosed high
cholesterol did not differ significantly between urban
residents (25.1 per cent) and rural residents (23.9 per cent).
A significantly lower proportion of females in Far West
Health Area (19.2 per cent) reported that they had doctor-
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diagnosed high cholesterol compared with the overall
female population.

The proportion of people reporting doctor-diagnosed high
cholesterol did not differ significantly by socioeconomic
disadvantage.

There was no significant increase in the proportion of
people reporting doctor-diagnosed high cholesterol
between 1997 (24.3 per cent) and 2002 (24.9 per cent).

Of those who reported doctor-diagnosed high cholesterol,
11.0 per cent were not doing anything to manage their
high cholesterol, 58.6 per cent were managing their
cholesterol levels by following a special diet, 37.6 per
cent were taking medication, 18.9 per cent were exercising
most days, and 4.1 per cent were trying to lose weight.

Figure 70 shows the proportion of people who had had
their blood pressure measured within the last two years.
Figures  71–72 and Table 23 show the proportion of people
who had been told by a doctor that they have high blood
pressure, by socioeconomic disadvantage and health area.
Figure 73 shows the proportion of people who had had
their cholesterol measured in the last two years, by age.
Figure 74 shows the proportion of people who had been
told by doctor that they have high cholesterol, by age.
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FIGURE 70

BLOOD PRESSURE MEASURED WITHIN THE LAST 2 YEARS BY AGE, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 71

HIGH BLOOD PRESSURE BY SOCIOECONOMIC DISADVANTAGE SCORE, PERSONS WHO HAVE HAD THEIR
BLOOD PRESSURE MEASURED IN THE LAST 2 YEARS, AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 72

HIGH BLOOD PRESSURE BY HEALTH AREA, PERSONS WHO HAVE HAD THEIR BLOOD PRESSURE MEASURED
IN THE LAST 2 YEARS, AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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TABLE 23

HIGH BLOOD PRESSURE BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER WHO HAVE HAD THEIR
BLOOD PRESSURE MEASURED IN THE LAST 2 YEARS, NSW, 2002

Area Males Females Persons
% LL UL (est. no.) % LL UL (est. no.) % LL UL (est. no.)

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI

Central Sydney 19.8 14.8 24.8 38000 17.6 13.9 21.4 35900 18.7 15.6 21.8 73900
Northern Sydney 18.3 13.8 22.8 54300 15.8 12.1 19.6 50900 17 14.1 20 105200
Western Sydney 19.4 14.5 24.3 47700 19 14.8 23.3 49100 19.2 16 22.5 96800
Wentworth 21.1 16.1 26.2 24000 17.5 13.7 21.3 20700 19.3 16.1 22.4 44700
South West Sydney 22.8 17.1 28.4 63300 18 13.8 22.2 51500 20.4 16.8 23.9 114700
Central Coast 25.8 19.6 31.9 27400 24 19.5 28.4 27800 24.8 21.1 28.6 55300
Hunter 22 16.8 27.3 44300 21.3 17.2 25.4 44600 21.7 18.3 25 88900
Illawarra 23.6 17.8 29.5 29400 20.6 16.8 24.3 27200 22 18.6 25.5 56500
South East Sydney 17.7 13 22.4 51800 15 11.9 18.1 46300 16.3 13.5 19.1 98100
Northern Rivers 24.1 18.7 29.5 22700 18.1 14.3 21.9 18400 21 17.8 24.2 41100
Mid North Coast 21.8 16.7 26.8 20600 25.1 20.4 29.7 25600 23.5 20.1 26.9 46200
New England 19.3 14.4 24.1 11900 17.8 14.2 21.5 11500 18.5 15.5 21.6 23400
Macquarie 16.7 12.3 21.1 6000 20.6 16.6 24.5 7600 18.6 15.7 21.6 13600
Mid Western 26.7 21.3 32.1 15900 22.3 18.4 26.1 13600 24.5 21.2 27.8 29500
Far West 25.6 20.2 31.1 4700 25 20.2 29.8 4400 25.3 21.7 28.9 9100
Greater Murray 22 16.1 27.8 19700 27.1 22.5 31.8 25800 24.6 20.9 28.3 45500
Southern 20.4 15.9 25 13500 21.7 18 25.5 15100 21.1 18.2 24 28600
Urban 20.6 18.8 22.3 380100 18.1 16.7 19.5 354100 19.3 18.2 20.4 734200
Rural 22.1 20.1 24.1 114900 22.2 20.6 23.9 122000 22.2 20.9 23.5 236900
NSW 20.9 19.4 22.4 495000 19 17.9 20.2 476000 19.9 19 20.9 971100

Notes: Estimates are based on 12593 respondents in NSW.

29 (0.23 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The indicator includes those that have been told by a doctor or at a hospital that they have high blood pressure or
hypertension, except during pregnancy and only temporarily. The question used to define the indicator was ‘Have you ever
been told by a doctor or at a hospital that you have high blood pressure sometimes called hypertension?’.

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 73

CHOLESTEROL MEASURED WITHIN LAST 2 YEARS BY AGE, PERSONS AGED 16 YEARS AND OVER  WHO HAVE
HAD THEIR CHOLESTEROL MEASURED IN THE LAST 2 YEARS, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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Chemical sensitivity
Introduction

Using a set of six consensus diagnostic criteria, multiple
chemical sensitivity (MCS) is most usually defined as a
chronic condition, with symptoms that recur in response
to low levels of exposure to multiple unrelated chemicals
and improve or resolve when those unrelated chemicals
are removed. Symptoms occur in multiple organ systems
throughout the body.1

The prevalence of MCS in Australia is unknown, but
studies from overseas estimate that 26 per cent of adults
have been diagnosed with MCS.2,3,4,5 On the basis of these
data, it is reasonable to suggest that the burden of MCS-
related disease in Australia could be substantial.

The New South Wales Adult Health Survey 2002 included
questions on diagnosed chemical sensitivity. Respondents
were asked: ‘Do certain chemical odours or smells
regularly make you unwell?’, and ‘Have you ever been
diagnosed with a chemical sensitivity?’.

Results

Sensitivity to chemical odours

In NSW, in 2002, just under a quarter of respondents (24.6
per cent) reported sensitivity to chemical odours. Females
(28.9 per cent) were significantly more likely to report
sensitivity to chemical odours than males (20.1 per cent).

FIGURE 74

HIGH CHOLESTEROL BY AGE, PERSONS AGED 16 YEARS AND OVER, WHO HAVE HAD THEIR CHOLESTEROL
MEASURED IN THE LAST 2 YEARS, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

 A significantly lower proportion of females aged 75 years
and over (16.0 per cent) were likely to report sensitivity
to chemical odours, compared to the overall female
population. Among males, a significantly lower proportion
of those aged 65 years and over (11.5 per cent to 14.4 per
cent) were likely to report sensitivity to chemical odours,
compared to the overall male population.

There was no significant difference in the proportion of
people reporting sensitivity to chemical odours in rural
areas (23.7 per cent) and urban areas (24.8 per cent). The
proportion of residents in the Northern Sydney Area Health
Service (19.6 per cent) who reported sensitivity to
chemical odours was significantly lower, compared to the
overall population.

There was no significant variation in the proportion
reporting sensitivity to chemical odours, based on level
of socioeconomic disadvantage.

Diagnosed chemical sensitivity

Only 2.9 per cent of respondents in NSW reported having
been diagnosed with chemical sensitivity. There was no
significant difference between females (3.4 per cent) and
males (2.4 per cent).

The proportion of people reporting that they had been
diagnosed with chemical sensitivity was significantly
lower among people aged 16–24 years (1.5 per cent),
compared to the overall population.
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There was no significant difference in the proportion of
respondents reporting diagnosed chemical sensitivity
between rural areas (2.2 per cent) and urban areas (3.1 per
cent). A significantly lower proportion of residents in the
Mid Western Area Health Service (1.6 per cent) and males
in the Southern Area Health Service (1.0 per cent) were
likely to have been diagnosed with chemical sensitivity,
compared to the overall population.

There was no significant variation in the proportion of
people reporting diagnosed chemical sensitivity, based
on level of socioeconomic disadvantage.
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Diabetes

Introduction

Diabetes mellitus is a very common disease, characterised
by disordered glucose and lipid metabolism. Diabetes
affects a person's health in two ways: by direct metabolic
complications, which can be immediately life threatening
if not treated promptly; and by long-term complications
involving the eyes, kidneys, nerves, and major blood
vessels including those in the heart.

There are three main forms of diabetes: Type 1, or insulin
dependent diabetes mellitus (IDDM), is characterised by
a complete deficiency of insulin and is present in 10–15
per cent of people with diabetes; Type 2, or non-insulin
dependent diabetes mellitus (NIDDM), is the most
common form of diabetes (approximately 85 per cent of
people with diabetes), affecting mainly people aged 45
years and over but found increasingly in younger people;
and gestational diabetes, which occurs during pregnancy
in less than nine per cent of pregnancies among women
not previously known to have diabetes.1

The management of diabetes depends on careful control
of glucose levels, blood lipid levels (especially cholesterol
levels), blood pressure, and regular screening for
complications.2

Australia-wide, it is estimated that there are over 600,000
people with diabetes and this prevalence is increasing. It

is estimated that there is an undiagnosed case of Type 2
diabetes for every diagnosis, making the total estimated
cases 1.2 million.1 Diabetes is the main cause of around
two per cent of all deaths and is a contributing cause in
around eight per cent of all deaths.3

The New South Wales Adult Health Survey 2002 included
questions on prevalence, type, and management of
diabetes. Respondents were asked the following
questions: ‘Have you every been told by a doctor or at a
hospital that you have diabetes?’, ‘Have you ever been
told by a doctor or at a hospital that you have high sugar
levels in your blood or urine?’, ‘What type of diabetes
were you told you had?’, ‘How old were you when you
were first told you had diabetes or high blood sugar?’,
‘What are you doing now to manage your diabetes or
high blood sugar?’. If female, respondents were also asked
‘Were you pregnant when you were first told you had
diabetes or high blood sugar?’ and ‘Have you ever had
diabetes or high blood sugar apart from when you were
pregnant?’.

Results

Prevalence of diabetes

In 2002, 6.1 per cent of people aged 16 years and over
reported that a doctor had ever told them that they had
diabetes. There was no significant difference between the
proportion of males (6.6 per cent) and females (5.7 per
cent) reporting doctor-diagnosed diabetes.

The prevalence of diabetes increased with age. A
significantly lower proportion of people aged 16–44 years
(1.6 per cent to 2.8 per cent) and a significantly greater
proportion of people aged 55 years and over (11.3 per
cent to 14.4 per cent) reported doctor-diagnosed diabetes,
compared with the overall population.

There was little geographic variation in the proportion of
people with doctor-diagnosed diabetes, with no
significant difference between rural areas (7.2 per cent)
and urban areas (5.8 per cent). A significantly greater
proportion of residents from the Far West Area Health
Service (9.0 per cent), and a significantly lower
proportion of residents from the Central Sydney Area
Health Service (3.8 per cent) reported doctor-diagnosed
diabetes, compared with the overall population. The
proportion of males with doctor diagnosed diabetes was
significantly higher in the Greater Murray Area Health
Service (12.7 per cent) than in the overall male population.

A significantly greater proportion of people in the most
socioeconomically disadvantaged quintile (8.1 per cent)
reported doctor-diagnosed diabetes, compared with the
overall population.

The reported prevalence of doctor-diagnosed diabetes has
increased significantly from 1997 (4.7 per cent) to 2002
(6.1 per cent). This increase occurred in both males (5.2
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FIGURE 75

DIABETES OR HIGH BLOOD SUGAR BY AGE, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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13.2 40,700 9.3 28,20055-64

8.5 37,400 6.0 26,30045-54

3.1 15,200 2.5 12,40035-44

1.5  7,300 1.8 8,50025-34

1.8  7,200 3.0 11,60016-24

6.6162,200 5.7 145,600NSW

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

per cent to 6.6 per cent) and females (4.3 per cent to 5.7
per cent).

Of those who reported doctor-diagnosed diabetes, 61.9
per cent reported following a special diet, 37.7 per cent
reported taking medication, 17.9 per cent reported
exercising most days, 10.5 per cent reported having insulin
injections, 3.3 per cent reported losing weight, and 6.3
per cent reported not doing anything.

Figures 75–76 show the proportion of people who have
been diagnosed with diabetes or high blood sugar, by age
and socioeconomic disadvantage.
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FIGURE 76

DIABETES OR HIGH BLOOD SUGAR BY SOCIOECONOMIC DISADVANTAGE SCORE, PERSONS AGED 16 YEARS
AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

Work-related injury

Introduction

Work-related injuries are common in NSW. In 1999–2000
there were 10,608 hospitalisations from work-related
injuries, with 85 per cent occurring in men.1 The most
common principal diagnoses among hospitalisations for
work-related injuries were open wounds, fractures,
muscular or tendon injuries of the hand or wrist, and back
pain.2

In the New South Wales Adult Health Survey 2002,
respondents aged 16–65 years were asked ‘Have you been
employed in the last 12 months?’ and ‘In the last 12
months, have you suffered any injury or illness related to
work?’. Respondents who answered ‘Yes’ to both
questions were then asked the following questions: ‘What
type of injury or illness was this?’, ‘Did you receive
medical treatment or professional health care for this injury
or illness?’, ‘What medical treatment did you receive for
this injury or illness?’, ‘How many days off work did you
take for this injury or illness?’, ‘Did you receive any
workers' compensation for this injury or illness?’.

Results

A significantly greater proportion of males (17.9 per cent)
reported sustaining an injury or illness related to work in
the last 12 months than females (12.8 per cent). The
proportion of respondent’s reporting work-related injury

did not vary significantly among age groups; however, a
significantly lower proportion of females aged 65 years
and over (2.3 per cent) reported a work-related injury,
compared with the overall female population.

There was no significant difference in the proportion of
people reporting work-related injury between rural health
areas (17.2 per cent) and urban health areas (15.2 per cent).
A significantly lower proportion of people in the Northern
Sydney Area Health Service (10.9 per cent) and a
significantly greater proportion of people in the
Wentworth Area Health Service (22.5 per cent) reported a
work-related injury, compared with the overall population.

There was no significant variation in the proportion of
people reporting work-related injury or illness, based on
socioeconomic disadvantage.

Of those people who had suffered a work-related injury or
illness, 68.1 per cent received medical treatment. There
was no significant difference in the proportion of males
(66.8 per cent) and females (70.3 per cent) who received
medical treatment for a work-related injury.

Of those people who did receive treatment for a work-
related injury, 60.3 per cent had visited a general
practitioner, 29.1 per cent attended physiotherapy, 10.7
per cent attended a hospital outpatient department, 9.5
per cent attended a chiropractor or osteopath or
acupuncturist, 9.2 per cent were admitted to hospital, and
9.1 per cent attended a specialist.
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The types of injuries sustained most often were sprains,
strains and dislocations (38.6 per cent) followed by open
wounds without amputation (16.9 per cent). These were
the most common injuries, in both males and females.
The next most common injuries were contusions or crush
injuries (8.6 per cent) in males, and muscle or tendon or
soft tissue injury (8.7 per cent) and mental disorders (8.7
per cent) in females.

The industry of employment at the time of sustaining the
work-related injury varied by sex. Among males, the
greatest proportion worked in mining and construction
(20.5 per cent), followed by manufacturing (18 per cent),
and/or wholesale or retail trade (11.6 per cent). Among
females, the greatest proportion worked in health and
community services (24.5 per cent), followed by wholesale
or retail trade (17 per cent), and communication and
business (15.1 per cent).

Of those people who had suffered a work-related injury or
illness, 51.1 per cent were not absent from work as a result
of the injury or illness, 24.7 per cent were absent from
work for 1–4 days, 12.7 per cent were absent from work

for 5–30 days, and 11.5 per cent were absent from work
for 30 or more days, as a result of the injury or illness.

Of those people who had suffered a work-related injury or
illness, only 24.8 per cent received workers' compensation,
and 2.1 per cent had a workers' compensation claim still
pending.

Figures 77–79 and Table 26 show the proportion of people
who reported a work-related injury over the last 12
months, by age, socioeconomic disadvantage, and health
area. Figure 80 shows the proportion making a workers’
compensation claim for a work-related injury in the last
12 months, and Figure 81 shows the type of work-related
injuries sustained.
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FIGURE 77

WORK-RELATED INJURY IN LAST 12 MONTHS BY AGE, PERSONS WHO WORKED IN THE PREVIOUS 12 MONTHS,
AGED 16–65 YEARS, NSW, 2002

020406080100 0 20 40 60 80 100

Males Females

Per cent Per cent

Estimated Estimated
Number Number

g y

12.3    800 2.3 10065

Age (years)

14.4 29,300 11.3 13,70055-64

14.1 53,200 13.6 43,60045-54

20.1 90,500 12.2 43,50035-44

18.3 79,900 11.0 38,80025-34

21.0 65,100 15.7 44,30016-24

17.9318,800 12.8 184,100NSW

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 78

 WORK-RELATED INJURY IN LAST 12 MONTHS BY SOCIOECONOMIC DISADVANTAGE SCORE, PERSONS WHO
WORKED IN THE PREVIOUS 12 MONTHS, AGED 16–65 YEARS, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 79

WORK-RELATED INJURY IN LAST 12 MONTHS BY HEALTH AREA, PERSONS WHO WORKED IN THE PREVIOUS 12
MONTHS, AGED 16–65 YEARS, NSW, 2002

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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TABLE 24

WORK-RELATED INJURY IN LAST 12 MONTHS BY HEALTH ARE, PERSONS WHO WORKED IN THE PREVIOUS 12
MONTHS, AGED 16–65 YEARS, NSW, 2002

Area Males Females Persons
% LL UL (est. no.) % LL UL (est. no.) % LL UL (est. no.)

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI

Central Sydney 19.7 13.4 25.9 29000 11.6 7.4 15.7 14200 16 12.1 19.9 43200
Northern Sydney 10.5 6 15 24400 11.3 6.6 16 23800 10.9 7.6 14.1 48300
Western Sydney 14.2 8.6 19.9 27200 13.4 8.4 18.4 22700 13.8 10 17.6 49900
Wentworth 24.1 17.1 31.2 22200 20.4 13.8 26.9 14200 22.5 17.6 27.4 36400
South West Sydney 20.1 13.5 26.8 45300 9.3 5.1 13.5 16200 15.4 11.2 19.6 61500
Central Coast 19.6 11.7 27.5 15000 13.8 6.8 20.8 7400 17.2 11.7 22.7 22400
Hunter 20.9 13.6 28.3 29300 19 12.2 25.8 18000 20.1 15 25.3 47300
Illawarra 19.8 12.6 26.9 16900 18.6 12.2 25.1 12500 19.3 14.4 24.2 29400
South East Sydney 15 9.1 20.8 36400 9.7 5.4 14 18300 12.7 8.9 16.5 54700
Northern Rivers 20.4 13.5 27.4 11900 15.5 9.6 21.4 8400 18 13.5 22.6 20300
Mid North Coast 12.9 6.8 19 7300 10.1 3.9 16.3 4200 11.7 7.3 16.1 11500
New England 19.5 12.5 26.5 8800 10.8 5.4 16.2 4100 15.5 11 20.1 12900
Macquarie 22 14.9 29.1 6000 15.5 9.8 21.3 3200 19.2 14.5 24 9200
Mid Western 23.9 16.5 31.4 10200 14.9 9.5 20.4 4600 20.1 15.2 25.1 14800
Far West 23.8 16 31.6 2900 12.4 6.6 18.2 1200 18.7 13.6 23.9 4100
Greater Murray 23.9 15.4 32.5 15700 11.7 6.6 16.8 6100 18.5 13.1 23.9 21800
Southern 23 14.8 31.2 10400 12.6 7.5 17.6 4900 18.2 13.1 23.3 15300
Urban 17.2 15 19.3 245700 12.8 11 14.6 147400 15.2 13.8 16.6 393100
Rural 20.7 17.9 23.6 73100 12.8 10.7 15 36700 17.2 15.4 19 109800
NSW 17.9 16 19.7 318800 12.8 11.3 14.3 184100 15.6 14.4 16.8 502900

Notes: Estimates are based on 6459 respondents in NSW.

1 (0.02 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The indicator includes those who had a work related injury in the last 12 months. The question used to define the indicator
was ‘In the last 12 months have you suffered any injury or illness related to work?’.

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 80

WORKERS’ COMPENSATION FOR WORK-RELATED INJURY IN LAST 12 MONTHS, PERSONS WITH A WORK-
RELATED INJURY, AGED 16–65 YEARS, NSW, 2002

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

020406080100 0 20 40 60 80 100

Males Females

Per cent Per cent

Estimated Estimated
Number Number

24.9 79,000 24.6 45,300Yes

73.2232,100 72.8 134,000No

1.9  6,000 2.6 4,800Pending



Vol. 14   No. S-488

FIGURE 81

TYPE OF WORK-RELATED INJURY, PERSONS WHO HAD A WORK-RELATED INJURY, AGED 16–65 YEARS ,
NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

Mental health

Introduction

Psychological distress has a major effect on the ability of
people to work, study, and manage their day-to-day
activities. Mental health disorders account for nearly 30
per cent of the non-fatal burden of disease in Australia.1

Affective disorders (including depression) are the most
common, followed by substance use and anxiety
disorders.2 Each year, approximately 18 per cent of
Australian adults experience mental illness, and 38 per
cent of these people use a health service for mental health-
related problems.3

The Kessler 10 (or K10) measure was included in the New
South Wales Adult Health Survey 2002 as a measure of
psychological distress.4 The K10 is a 10-item questionnaire
intended to yield a global measure of ‘psychological
distress’, based on questions about the level of anxiety and
depressive symptoms in the most recent four-week period.4

The resulting K10 score is then classified into four
categories: ‘low psychological distress’ when the K10 score
is 10 to 15; ‘moderate psychological distress’ when the
K10 score is 16 to 21; ‘high psychological distress’ when
the K10 score is 22 to 29; and ‘very high psychological
distress’ when the K10 score is 30 or higher.

In the New South Wales Adult Health Survey 2002
respondents were asked the following K10 questions: ‘In
the past four weeks, about how often did you feel tired
out for no good reason?’, ‘In the past four weeks, about
how often did you feel nervous?’, ‘In the past four weeks,
about how often did you feel so nervous that nothing
could calm you down?’, ‘In the past four weeks, about
how often did you feel hopeless?’, ‘In the last four weeks,
about how often did you feel restless or fidgety?’, ‘In the
past four weeks, about how often were you so restless that
you could not sit still?’, ‘In the past four weeks, about
how often did you feel depressed?’, ‘In the past four weeks,
about how often did you feel that everything was an
effort?’, ‘In the past four weeks, about how often did you
feel so sad that nothing could cheer you up?’, ‘In the past
four weeks, about how often did you feel worthless?’.

Any respondents aged 16–65 years who scored above 15
points, were also asked the following questions: ‘In the
last four weeks, how many days were you totally unable
to work, study, or manage your day to day activities
because of these feelings?’, ‘Aside from those days, in the
last four weeks, how many days were you able to work,
study, or manage you day-to-day activities, but had to cut
down on what you did because of these feelings?’, ‘In the
last four weeks, how many times have you seen a doctor
or other health professional about these feelings?’, ‘In the
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last four weeks, how often have physical health problems
been the main cause of these feelings?’.

Results

Overall, in 2002, 63.0 per cent of people were classified
as having ‘low’ levels of psychological distress, 24.8 per
cent as having ‘moderate’ levels of psychological distress,
8.9 per cent as having ‘high’ levels of psychological
distress, and 3.3 per cent as having ‘very high’ levels of
psychological distress. Just over one in 10 (12.2 per cent)
respondents reported 'high or very high' levels of
psychological distress.  A significantly greater proportion
of females (14.0 per cent) than males (10.5 per cent) were
likely to report high or very high levels of psychological
distress.

A significantly greater proportion  of females aged 16–24
years (20.3 per cent) and a significantly lower proportion
of females aged 65 years and over (8.7 per cent to 9.1 per
cent) were likely to report high or very high levels of
psychological distress, compared with the overall female
population. There was no significant variation among
males, based on age.

The proportion of people reporting high or very high levels
of psychological distress did not vary significantly
between urban areas (12.4 per cent) and rural areas (11.8
per cent); however, a significantly lower proportion of
residents in the Northern Sydney Area Health Service (7.9
per cent) reported high or very levels of psychological
distress, compared with the overall population.

A significantly higher proportion of people in the most
socioeconomically disadvantaged quintile (15.3 per cent)
reported high or very high levels of psychological distress,
compared with the overall population. Conversely, a
significantly lower proportion in the least socio-
economically disadvantaged quintile (7.8 per cent)
reported high or very high levels of psychological distress,
compared with the overall population.

Reported rates of high and very high psychological
distress have risen significantly from 1998 (10.5 per cent)
to 2002 (12.2 per cent).

Among the people aged 16–65 years who reported
moderate, high, or very high levels of psychological
distress (scored over 15 on the K10) the average number
of days that they were totally unable to work, study, or
manage their day-to-day activities because of their
psychological distress  was 3.2 days (3.5 days for males
and 3.0 days for females). These respondents reported that
they had to cut down on what they did because of their
psychological distress on an average of 3.4 days (3.0 days
for males and 3.7 days for females) over the last four weeks.
Just over three-quarters (77.3 per cent) of the people who
had moderate, high, or very high psychological distress
said that the problems they had were not mainly due to
physical problems. The people who had moderate, high,
or very high psychological distress saw a doctor or other
health professional about their psychological distress on
average 0.6 times (0.8 times for males and 0.5 times for
females) in the past four weeks.

Figure 82 shows the proportion of people in each K10
category. Figures 83–85 and Table 25 show the proportion
of people who reported high or very high levels of
psychological distress, by age, socioeconomic
disadvantage, and health area. Figure 86 shows the
proportion of people who say their psychological distress
was due to physical problem all, most, some, a little, or
none of the time. Table 26 shows the effect of
psychological distress on daily activities.
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FIGURE 83

HIGH AND VERY HIGH PSYCHOLOGICAL DISTRESS BY AGE, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

020406080100 0 20 40 60 80 100

Males Females

Per cent Per cent

Estimated Estimated
Number Number

9.4 13,000 9.1 18,70075+

Age (years)

7.2 15,500 8.7 20,40065-74

8.8 27,100 11.1 33,50055-64

11.4 50,300 15.0 65,40045-54

10.5 50,800 15.0 74,30035-44

11.0 52,400 13.2 63,40025-34

12.2 47,700 20.3 78,90016-24

10.5256,700 14.0 354,600NSW

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 82

PSYCHOLOGICAL DISTRESS (KESSLER 10) CATEGORIES, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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TABLE 25

HIGH AND VERY HIGH PSYCHOLOGICAL DISTRESS BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER,
NSW, 2002

Area Males Females Persons
% LL UL (est. no.) % LL UL (est. no.) % LL UL (est. no.)

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI

Central Sydney 12.2 8.1 16.3 24300 18.2 14.1 22.3 37100 15.2 12.3 18.1 61500
Northern Sydney 4.6 2.2 6.9 13900 11 7.3 14.8 35500 7.9 5.6 10.2 49400
Western Sydney 13.2 8.6 17.8 33100 16.1 11.7 20.6 42200 14.7 11.5 17.9 75300
Wentworth 13.4 8.1 18.7 15300 18.2 13.4 22.9 21700 15.8 12.3 19.4 37000
South West Sydney 13.1 8.4 17.7 38300 13.8 9.9 17.8 41600 13.5 10.4 16.5 79800
Central Coast 8.4 4.7 12.1 9200 14.3 9.9 18.6 16600 11.4 8.5 14.3 25700
Hunter 9.7 5.6 13.7 19900 16.7 12.3 21.1 35400 13.2 10.2 16.3 55400
Illawarra 8.4 4.9 12 10800 11.3 7.8 14.7 15100 9.9 7.4 12.4 26000
South East Sydney 11.6 7.6 15.6 36200 11.7 8 15.3 36700 11.6 8.9 14.3 72800
Northern Rivers 12.1 7.5 16.8 11900 13 9.1 17 13300 12.6 9.5 15.6 25200
Mid North Coast 9.9 6.1 13.6 9500 13.1 9 17.2 13400 11.5 8.7 14.3 22900
New England 9.2 5.1 13.2 5800 12.1 8.3 15.9 7900 10.7 7.9 13.5 13700
Macquarie 7.3 4.3 10.3 2700 17.9 13 22.8 6700 12.6 9.6 15.6 9400
Mid Western 8.4 5.1 11.6 5000 11.1 7.4 14.8 6900 9.8 7.3 12.3 12000
Far West 10.1 6.2 14.1 1900 14.2 9.8 18.7 2500 12.1 9.2 15.1 4400
Greater Murray 10.9 5.5 16.2 10200 13.3 9.6 17.1 13000 12.1 8.9 15.4 23200
Southern 12.5 8.3 16.7 8700 12.7 8.9 16.6 8900 12.6 9.8 15.5 17600
Urban 10.5 9.1 11.9 201000 14.2 12.8 15.6 281900 12.4 11.4 13.4 482900
Rural 10.4 8.7 12 55700 13.1 11.6 14.6 72700 11.8 10.6 12.9 128400
NSW 10.5 9.3 11.6 256700 14 12.8 15.1 354600 12.2 11.4 13.1 611300

Notes: Estimates are based on 12528 respondents in NSW.

94 (0.75 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The indicator includes those with a Kessler 10 (K10) score of 22 or above. The K10 is a 10-item questionnaire about the
level of anxiety and depressive symptoms in the most recent four-week period. K10 scores for respondents aged 65 years
and over were derived using 6 questions from the K10 questionnaire.

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 84

HIGH AND VERY HIGH PSYCHOLOGICAL DISTRESS BY SOCIOECONOMIC DISADVANTAGE SCORE, PERSONS
AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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TABLE 26

EFFECT OF PSYCHOLOGICAL DISTRESS ON DAILY ACTIVITIES IN PEOPLE WITH MODERATE, HIGH, OR VERY
HIGH PSYCHOLOGICAL DISTRESS, AGED 16–64 YEARS, NSW, 2002

Effect males 95% CI females 95% CI persons 95% CI

Days unable to manage daily activities 3.54 (2.72–4.37) 3 (2.41–3.61) 3.24 (2.75–3.74)
Days cut down on daily activities 3.04 (2.45–3.63) 3.68 (3.14–4.24) 3.41 (3.00–3.81)
Times saw a health professional 0.75 (0.54–0.96) 0.51 (0.42–0.60) 0.61 (0.51–0.72)

FIGURE 86

TIMES THAT PHYSICAL PROBLEMS HAVE BEEN THE CAUSE OF PSYCHOLOGICAL DISTRESS IN PAST 4 WEEKS,
PERSONS WITH MODERATE, HIGH, OR VERY HIGH PSYCHOLOGICAL DISTRESS, AGED 16–64 YEARS, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 85

HIGH AND VERY HIGH PSYCHOLOGICAL DISTRESS BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER,
NSW, 2002
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Oral health
Introduction

Dental caries is the most prevalent health problem, and
periodontal diseases are the fifth most prevalent health
problem, in Australia. About 90 per cent of all tooth loss
can be attributed to these conditions, and because these
conditions are preventable most of this tooth loss can be
avoided.1 Factors such as exposure to fluoride, change in
diet, reduced sugar consumption, and changes in disease
management, have improved oral health significantly.
Although Australians enjoy a relatively high standard of
oral health, this is not distributed equally among different
age and social groups.

Regular visits to a dental care professional (that is, at
least once every two years) have a positive effect on dental
health. Those who visit a dental care professional regularly
have significantly less severity and prevalence, and suffer
fewer social and psychological effects, of dental health
problems.2 There is variation in the frequency of dental
visits across the Australian population, and people who
have a longer period of time between visits are more likely
to visit a dentist because they have a problem rather than
for a check up. Patterns of access for dental visits are
uneven across the Australian population, with some
socially-disadvantaged groups in the community,
including health card holders, migrant groups, and
indigenous populations experiencing problems with
access to oral health services.1

In the New South Wales Adult Health Survey 2002,
respondents were asked ‘Are any of your natural teeth
missing?’, ‘Do you have dentures or false teeth?’, ‘In the
last 12 months, how often have you had a toothache or
other problem with your mouth or dentures?’, ‘In the last
four weeks, how often have you had a toothache or other
problem with your mouth or dentures?’, ‘What was the
most recent problem you had?’, ‘What treatment did you
receive for that problem?’, ‘When did you last see a dental
professional about your teeth, dentures or gums?’, ‘Where
was your last dental visit made?’, ‘What are the main
reasons for you not visiting the dentist in the last 12
months?’.

Results

Retention of natural teeth

Overall, in 2002, 37.2 per cent of people reported that
they had all of their natural teeth, 55.8 per cent reported
that they had some natural teeth missing, and 6.9 per cent
reported that they had all natural teeth missing.

There was no significant difference between the
proportion of males (37.9 per cent) and females (36.6 per
cent) who had no natural teeth missing. The proportion of
people who had no natural teeth missing decreased
significantly with age. A significantly greater proportion
of people aged 16–34 years (58.4 per cent to 79.4 per
cent) and females aged 35–44 years (42.6 per cent) were
likely to have no natural teeth missing compared with the

overall population. A significantly lower proportion of
people aged 45 years and over (2.2 per cent to 21.4 per
cent) were likely to have no natural teeth missing,
compared with the overall population.

The proportion of respondents reporting having no natural
teeth missing was significantly greater in urban areas (39.1
per cent) than in rural areas (30.6 per cent). A significantly
lower proportion of residents in the Illawarra Area Health
Service (32.0 per cent) and a significantly greater
proportion of residents in the Central Sydney (46.1 per
cent) and Northern Sydney (46.8 per cent) Area Health
Services were likely to have no natural teeth missing,
compared with the overall urban population. A
significantly lower proportion of residents in the Mid
North Coast Area Health Service (23.3 per cent) were likely
to have no natural teeth missing than the overall rural
population.

A significantly greater proportion of people in the least
(44.6 per cent) and second least (43.1 per cent)
socioeconomically disadvantaged quintiles, and a
significantly lower proportion in the most disadvantaged
quintile (31.6 per cent), were likely to have no natural
teeth missing than the overall population.

The proportion of people who had no natural teeth missing
increased significantly from 1998 (35.0 per cent) to 2002
(37.2 per cent).

Toothache and other oral health problems

Overall, in 2002, 52.0 per cent of people reported that
they ‘never’ had oral health problems, 26.5 per cent of
people ‘hardly ever’ had problems, 15.3 per cent of people
‘sometimes’ had problems, 4.0 per cent ‘often’ had
problems, and 2.2 per cent of people had oral health
problems ‘very often’. The proportion of males (28.4 per
cent) ‘hardly ever’ having oral health problems was
significantly greater than females (24.7 per cent).

Of those who reported an oral health problem, 39.4 per
cent did not see a dentist for the problem. Of those who
did see a dentist, the most common treatments were dental
fillings (24.1 per cent), tooth extractions (12.0 per cent),
or simply a check up (9.0 per cent).

Frequency of visits to dental professionals

Overall, in 2002, 36.1 per cent of people had seen a dentist
less than 12 months ago, 23.4 per cent had seen a dentist
one to less than two years ago, 21.6 per cent had seen a
dentist two to less than five years ago, 9.7 per cent had seen
a dentist five to less than 10 years ago, 8.4 per cent had
seen a dentist 10 years ago or more, and 0.9 per cent of
people had never seen a dentist. A significantly lower
proportion of males (32.9 per cent) than females (39.1 per
cent) reported having seen a dentist in the last 12 months.

Dental providers used

In 2002, 89.4 per cent of people used a private dental
provider, 9.1 per cent used a public dental clinic, 0.3 per
cent used the school dental service, 0.6 per cent of people
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FIGURE 88

NO NATURAL TEETH MISSING BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

used a dental technician, and 0.6 per cent of people used
another type of dental service.

Figures 87–88 and Table 27 show the proportion of people
who have no natural teeth missing by socioeconomic
disadvantage and health area. Figure 89 shows the range
and times since the last dental visit.
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FIGURE 87

NO NATURAL TEETH MISSING BY SOCIOECONOMIC DISADVANTAGE SCORE, PERSONS AGED 16 YEARS AND
OVER, NSW, 2002
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TABLE 27

NO NATURAL TEETH MISSING BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Area Males Females Persons
% LL UL (est. no.) % LL UL (est. no.) % LL UL (est. no.)

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI

Central Sydney 44.5 38.2 50.9 89200 47.7 42.5 52.9 98100 46.1 42 50.2 187300
Northern Sydney 50.6 44 57.1 154500 43.3 37 49.6 141100 46.8 42.3 51.4 295600
Western Sydney 36.5 29.7 43.4 93300 36.7 31.1 42.3 97000 36.6 32.2 41.1 190300
Wentworth 38.7 32 45.3 44900 33 27.2 38.7 39500 35.8 31.4 40.2 84400
South West Sydney 41.5 34.6 48.3 124100 34.6 28.9 40.3 104200 38 33.5 42.5 228300
Central Coast 32.2 24.7 39.6 35000 35 28.8 41.2 40900 33.6 28.8 38.5 75900
Hunter 33.1 25.8 40.5 68300 34.9 29.3 40.5 74100 34 29.5 38.6 142400
Illawarra 32.9 26.1 39.6 42900 31.1 26 36.2 42300 32 27.8 36.2 85100
South East Sydney 39.8 33.2 46.5 124500 39.2 33.8 44.6 124200 39.5 35.3 43.8 248800
Northern Rivers 30.2 22.9 37.5 29700 32.2 26.5 37.9 33100 31.2 26.6 35.8 62800
Mid North Coast 24.1 17.4 30.8 23500 22.5 16.8 28.2 23300 23.3 18.9 27.7 46700
New England 29.8 23.1 36.4 18900 30.1 24.3 35.8 19700 29.9 25.5 34.3 38600
Macquarie 35.3 28 42.7 13100 29 23.5 34.5 10900 32.2 27.5 36.8 24100
Mid Western 31.4 25 37.8 19000 33.6 28.2 39 21000 32.5 28.3 36.7 40000
Far West 30.8 24 37.6 5800 37.9 31 44.8 6800 34.3 29.4 39.2 12500
Greater Murray 30.1 23 37.1 28300 35 29.5 40.6 34300 32.6 28.1 37.1 62600
Southern 34.1 27.2 40.9 23700 34.5 29 40 24200 34.3 29.9 38.7 48000
Urban 40.2 37.7 42.6 776700 38.1 36.1 40.1 761400 39.1 37.5 40.7 1538200
Rural 30 27.4 32.7 162000 31.1 28.9 33.2 173200 30.6 28.9 32.3 335200
NSW 37.9 36 39.9 938700 36.6 34.9 38.2 934700 37.2 36 38.5 1873400

Notes: Estimates are based on 12618 respondents in NSW.

4 (0.03 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The indicator includes those respondents who had no natural teeth missing. The question used to define the indicator
was ‘Are any of your natural teeth missing? (Natural teeth does not include dentures, but includes wisdom teeth)’.

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 89

TIME SINCE LAST DENTAL VISIT, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Overweight or obesity

Introduction

The prevalence of obesity is rising worldwide and NSW
is no exception. Being overweight or obese increases the
risk of a wide range of health problems, including
cardiovascular disease, non-insulin dependent diabetes
mellitus, breast cancer, gallstones, degenerative joint
disease, obstructive sleep apnoea, and impaired
psychosocial functioning.1 Weight gain and obesity
develop when the energy intake from food and drink
exceeds energy expenditure from physical activity and
other metabolic processes.

In the New South Wales Adult Health Survey 2002,
respondents were asked ‘How tall are you without shoes?’
and ‘How much do you weigh without clothes or shoes?’.
These answers were used to estimate body mass index
(BMI). The BMI provides the most useful and practical
method for classifying overweight or obesity in adults.
BMI is calculated by dividing a person’s weight (in
kilograms) by their height (in metres) squared. The
resulting BMI is then classified into four categories:
‘underweight’ when the BMI is less than 18.5; ‘acceptable
or ideal weight’ when the BMI is greater than or equal to
18.5 and less than 25; ‘overweight’ when the BMI is greater
than or equal to 25 and less than 30; and ‘obese’ when the
BMI is greater than or equal to 30.2

Studies have shown that relying on self-reported height
and weight results in an underestimation of the true
prevalence of overweight or obesity. In one study, the
reliability of self-reported height and weight improved
when the person had recently weighed themselves.3

Therefore, respondents were also asked ‘How often do
you weigh yourself?’ and ‘Do you consider yourself to be
acceptable weight, underweight, or overweight?’.

Results

Overall, in 2002, 3.6 per cent of the population were
categorised as ‘underweight’, 50.1 per cent as ‘acceptable
weight’, 31.6 per cent as ‘overweight’, and 14.6 per cent
as ‘obese’ (in total 46.2 per cent ‘overweight’ or ‘obese’).
Of the people whose BMI was calculated, 27.1 per cent
weighed themselves at least weekly, 27.0 per cent weighed
themselves monthly, 32.7 per cent weighed themselves a
few times a year, and 13.2 per cent never weighed
themselves.

A significantly greater proportion of males (53.9 per cent)
than females (38.5 per cent) were classified as overweight or
obese. Interestingly, when asked to rate their own weight as
acceptable, overweight, or underweight, only 39.8 per cent
of the respondents categorised themselves as being
overweight, with a significantly greater proportion of females
(43.3 per cent) considering themselves to be overweight than
males (36.3 per cent).

Among males, a significantly lower proportion of those
aged 16–24 years (32.0 per cent) and a significantly greater
proportion aged 35–74 years (greater than 60.2 per cent)
were likely to be classified as overweight or obese,
compared with the overall population. Among females, a
significantly lower proportion of those aged 16–44 years
(14.3 per cent to 35.7 per cent) and a significantly greater
proportion of those aged 55–74 years (53.6 per cent to
55.7 per cent) were likely to be classified as overweight
or obese, compared with the overall population.

There was significant geographic variation in the
proportion of residents classified as overweight or obese,
with a significantly greater proportion of rural residents
(49.3 per cent) than urban residents (45.4 per cent) being
overweight or obese. This difference is almost totally
explained by the difference in rates of overweight or
obesity between rural and urban women. There was no
significant difference between urban and rural men.
Central Sydney Area Health Service (38.6 per cent) had a
significantly lower proportion of overweight or obese
residents compared to the overall urban population.
Macquarie (56.3 per cent) and Far West (56.9 per cent)
Area Health Services had significantly greater proportions
of overweight or obese residents compared to the overall
rural population.

The second most socioeconomically disadvantaged
quintile (50.5 per cent) had significantly greater
proportions of overweight or  obese people than the
overall population. The least disadvantaged quintile
(39.6 per cent) had a significantly lower proportion of
overweight or obese people than the overall population.
This difference is almost totally explained by the
difference between socioeconomic quintiles and level of
overweight or obesity in women. In men, there was no
significant variation in the proportion of people classified
as overweight or obese by socioeconomic quintile.

The proportion of people classified as overweight or obese
has risen significantly from 1997 (42.2 per cent) to 2002
(46.3 per cent). This increase has occurred in both males
(49.7 per cent to 53.9 per cent) and females (34.5 per cent
to 38.5 per cent).

Figure 90 shows the proportion of people in each BMI
category. Figures  91–93 and Table 28 show the proportion
of people who are overweight or obese, by age,
socioeconomic disadvantage, and health area.
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FIGURE 91

OVERWEIGHT OR OBESITY BY AGE, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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FIGURE 90

BODY MASS INDEX (BMI) CATEGORIES, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.



Vol. 14   No. S-498

FIGURE 93

OVERWEIGHT OR OBESITY BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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FIGURE 92

OVERWEIGHT OR OBESITY BY SOCIOECONOMIC DISADVANTAGE SCORE, PERSONS AGED 16 YEARS AND
OVER, NSW, 2002
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TABLE 28

OVERWEIGHT OR OBESITY BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Area Males Females Persons
% LL UL (est. no.) % LL UL (est. no.) % LL UL (est. no.)

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI

Central Sydney 43.7 37.4 50.1 85000 33.5 28.5 38.5 65300 38.6 34.5 42.7 150200
Northern Sydney 54.7 48.1 61.3 165100 27.5 22.1 33 86500 40.9 36.4 45.3 251700
Western Sydney 52.4 45.3 59.5 129900 40.4 34.7 46.2 101800 46.4 41.8 51 231700
Wentworth 57.7 50.9 64.5 65900 44.5 38.5 50.5 48000 51.3 46.7 55.9 113900
South West Sydney 58.2 51.4 64.9 170800 43.3 37.4 49.2 120600 50.9 46.4 55.5 291400
Central Coast 61.1 53.8 68.4 64800 42.7 36.7 48.8 47500 51.7 46.8 56.6 112300
Hunter 56.4 49.4 63.4 112900 42.8 37.2 48.4 84100 49.7 45.1 54.3 197100
Illawarra 51.3 44.4 58.3 65200 44.7 39.3 50.2 55300 48.1 43.7 52.5 120500
South East Sydney 50.7 44 57.4 157500 29.3 24.4 34.2 87200 40.2 35.9 44.5 244700
Northern Rivers 46.5 39.4 53.5 43600 39 33.4 44.6 38300 42.6 38.2 47.1 81900
Mid North Coast 51 44.1 57.9 48500 40 34 45.9 38500 45.4 40.8 50 87000
New England 57.8 50.7 64.8 35700 45.5 39.4 51.6 28100 51.6 47 56.3 63800
Macquarie 61.7 54.9 68.5 22500 50.6 44.5 56.6 17400 56.3 51.6 60.9 39900
Mid Western 57.5 51 64.1 33400 44.8 39.3 50.2 26600 51.1 46.8 55.4 60000
Far West 63.8 57 70.5 11600 49.1 42.4 55.9 7900 56.9 52 61.7 19500
Greater Murray 61.2 54.1 68.3 56600 42.5 36.8 48.3 35800 52.3 47.6 57 92400
Southern 52.8 46.1 59.5 36400 49.9 44.5 55.3 32400 51.4 47.1 55.7 68900
Urban 53.7 51.2 56.1 1017200 37.1 35.1 39.1 696400 45.4 43.8 47 1713600
Rural 54.9 52.2 57.6 288300 43.7 41.4 45.9 225200 49.3 47.6 51.1 513400
NSW 53.9 52 55.9 1305500 38.5 36.9 40.1 921500 46.3 45 47.6 2227000

Notes: Estimates are based on 11998 respondents in NSW.

621 (4.92 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The indicator includes those with a Body Mass Index (BMI) of 25 or higher. The questions used to define the indicator
were ‘How tall are you without shoes?’ and ‘How much do you weigh without clothes or shoes?’ Body Mass Index is
calculated as follows BMI = weight(kg)/height²(m).

Categories for this indicator include overweight (BMI between 25 and 29.9) and obese (BMI of 30 and over).

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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9. HEALTH SERVICES

NSW Health provides a range of health care services to
NSW residents that are delivered across a variety of
settings. The New South Wales Adult Health Survey 2002
included a range of questions that addressed access to
and satisfaction with health care services. Measuring
consumer satisfaction with health care services is part of
the process of monitoring the success of community
participation and quality improvement strategies. In 2002,
questions focused on difficulties getting health care when
needed, admission to hospital or attendance at an
emergency department, and use of community health
centres or public dental services.

Difficulties getting health care

Introduction

In order to identify some of the issues around access to
health services, the New South Wales Adult Health Survey
2002 included questions about difficulties that people
may have had with those services. Respondents were asked
‘Do you have any difficulties getting health care when
you need it?’. Those who responded ‘Yes’ were then asked,
‘Please describe the difficulties you have’.

Results

Only 12.6 per cent of the population reported having
difficulties getting health care. The main difficulties
reported were waiting time for an appointment with a
general practitioner (36.1 per cent), shortage of general
practitioners in the local area (18.6 per cent), and quality
of treatment (14.7 per cent).

A significantly greater proportion of females (14.2 per
cent) reported difficulties in getting health care than males
(10.9 per cent). Among females, a significantly lower
proportion of those aged 16–24 years (10.1 per cent) and
65 years and over (4.2 per cent to 10.7 per cent) reported
having difficulties getting health care, compared with the

overall female population. The proportion of males
reporting difficulties getting health care was significantly
lower among those aged 16–24 years (5.3 per cent) and
75 years and over (6.0 per cent), compared with the overall
male population.

There was significant geographic variation in the
reporting of difficulties in getting health care, with a
significantly greater proportion of rural residents (21.4
per cent) reporting difficulties getting health care than
urban residents (10.1 per cent). Residents in the Northern
Rivers Area Health Service (15.5 per cent) were
significantly less likely to experience difficulties in
getting health care than rural residents. Residents in the
Central Coast (19.2 per cent) and Hunter (14.6 per cent)
Area Health Services were significantly more likely to
have difficulties getting health care than urban residents.

Overall, a significantly lower proportion of people in the
least disadvantaged (8.2 per cent) and the second least
disadvantaged (9.2 per cent) quintiles reported difficulty
getting health care than the overall population. A
significantly greater proportion of people in the second
most disadvantaged (16.2 per cent) and most
disadvantaged (15.2 per cent) quintiles reported
difficulties in getting health care than the overall
population.

There has been a significant increase in the proportion of
people having difficulties getting health care, from 10.0
per cent in 1997 to 12.6 per cent in 2002. This increase
was greater in females (11.1 per cent to 14.2 per cent) than
males (8.9 per cent to 10.9 per cent).

Figure 94 shows the health services attended in the last
12 months. Figure 95–97 and Table 29 show the
proportion of people reporting difficulties getting health
care when they needed it, by age, socioeconomic
disadvantage, and health area. Figure 98 shows the types
of difficulties experienced.
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FIGURE 95

DIFFICULTIES GETTING HEALTH CARE WHEN NEEDING IT BY AGE, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 94

HEALTH SERVICES ATTENDED IN LAST 12 MONTHS, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 96

DIFFICULTIES GETTING HEALTH CARE WHEN NEEDING IT BY SOCIOECONOMIC DISADVANTAGE SCORE,
PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 97

DIFFICULTIES GETTING HEALTH CARE WHEN NEEDING IT BY HEALTH AREA, PERSONS AGED 16 YEARS AND
OVER, NSW, 2002
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FIGURE 98

TYPES OF DIFFICULTIES GETTING HEALTH CARE WHEN NEEDING IT, PERSONS AGED 16 YEARS AND OVER,
NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

TABLE 29

DIFFICULTIES GETTING HEALTH CARE WHEN NEEDING IT BY HEALTH AREA, PERSONS AGED 16 YEARS AND
OVER, NSW, 2002

Area Males Females Persons
% LL UL (est. no.) % LL UL (est. no.) % LL UL (est. no.)

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI

Central Sydney 7 3.6 10.5 13500 11.3 7.8 14.8 22100 9.2 6.7 11.7 35600
Northern Sydney 8.7 4.5 12.9 25300 7.9 4.4 11.3 24800 8.3 5.5 11 50100
Western Sydney 7.7 3.9 11.6 18900 8.5 5 12 21700 8.1 5.5 10.7 40500
Wentworth 11.4 6.8 16 12800 15.3 10.9 19.7 17400 13.4 10.2 16.6 30100
South West Sydney 4.4 1.9 6.9 12200 10 6.6 13.4 28800 7.2 5.1 9.4 40900
Central Coast 15.9 10.5 21.3 16800 22.4 17.1 27.6 25000 19.2 15.4 23 41800
Hunter 12.3 7.6 17 24700 16.9 12.3 21.4 35200 14.6 11.3 17.9 59900
Illawarra 8 4.5 11.6 10000 15.3 11.4 19.1 19800 11.7 9.1 14.4 29800
South East Sydney 7.7 4.2 11.2 23100 9.5 6.1 12.9 28600 8.6 6.2 11 51800
Northern Rivers 13.1 8.6 17.6 11900 17.7 13.1 22.3 17100 15.5 12.3 18.7 29000
Mid North Coast 18.7 13.6 23.9 17300 18.4 13.4 23.4 18400 18.5 15 22.1 35700
New England 20.5 14.8 26.3 12300 30.5 25 35.9 19400 25.7 21.7 29.6 31700
Macquarie 20.7 14.9 26.5 7500 29.3 24.2 34.4 10800 25 21.2 28.9 18300
Mid Western 15.3 10.9 19.8 8900 22.1 17.7 26.6 13500 18.8 15.7 22 22300
Far West 20 14.7 25.3 3600 25.5 19.3 31.6 4400 22.6 18.6 26.7 8000
Greater Murray 25.9 19.5 32.4 23400 25.5 20.6 30.3 24200 25.7 21.7 29.7 47600
Southern 22 16.6 27.5 14400 25.4 20.8 30.1 17400 23.7 20.2 27.3 31800
Urban 8.5 7.2 9.9 157200 11.6 10.3 12.9 223300 10.1 9.2 11 380500
Rural 19.4 17.4 21.5 99300 23.2 21.4 25.1 125100 21.4 20 22.8 224400
NSW 10.9 9.7 12 256600 14.2 13.1 15.3 348400 12.6 11.8 13.4 604900

Notes: Estimates are based on 12017 respondents in NSW.

605 (4.79 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The indicator includes those who had difficulties   getting health care when they needed it. It excludes those   who said
they do not need health care. The question used to define the indicator was ‘Do you have any difficulties getting health
care when you  need it?’.

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health..
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Emergency departments
Introduction

In 2002 there were approximately 1.6 million visits to
emergency departments in NSW hospitals.1

The New South Wales Adult Health Survey 2002 included
questions on attendance at an emergency department and
satisfaction with that service. Respondents were asked
the following questions: ‘In the last 12 months, have you
attended a hospital emergency department (or casualty)
for your own medical care?’, ‘Which hospital’s emergency
department did you last attend?’, ‘Overall, what do you
think of the care you received at this emergency
department?’ (if care rated as ‘fair’ or ‘poor’ then
respondents were also asked ‘Could you briefly describe
why you rated the care you received as “fair” or “poor”?’),
‘If you had to enter an emergency department again, would
you prefer to return to this emergency department, or go
to a different emergency department?’.

Results

Attendance

The New South Wales Adult Health Survey 2002 estimated
that about 717,200 persons (363,600 males and 353,600
females) had attended an emergency department in the
previous 12 months, representing 14.3 per cent of the
population overall. There was no significant difference
between the proportion of males (14.7 per cent) and
females (13.8 per cent) attending, nor was there significant
variation between age groups.

There was significant geographic variation in emergency
department attendances in the last 12 months, with a
significantly greater proportion of rural residents (19.6
per cent) than urban residents (12.8 per cent) reporting
attendance at an emergency department. A significantly
greater proportion of residents in the Central Coast Area
Health Service (18.7 per cent) reported emergency
department attendance compared with the overall urban
population. There was no significant difference within
rural health areas.

Other than a significantly lower proportion of females in
the least disadvantaged quintile (9.4 per cent) reporting
emergency department attendance than the overall
population, there was little variation in attendance by
socioeconomic disadvantage.

Emergency department attendance did not differ
significantly from 1997 (13.8 per cent) to 2002 (14.3 per
cent).

Rating of emergency department care

Those who had attended an emergency department in the
last 12 months were asked to rate the care they received
during the attendance. Of these, 29.2 per cent rated the
care received as ‘excellent’, 27.5 per cent as ‘very good’,

19.8 per cent as ‘good’, 11.6 per cent as ‘fair’, and 11.9
per cent as ‘poor’. Females (15.0 per cent) were
significantly more likely to rate the care received as ‘poor’
than males (8.8 per cent). The main reason for rating the
care as ‘fair’ or ‘poor’ was waiting time in emergency
departments (69.8 per cent).

Responses of ‘excellent’, ‘very good’ and ‘good’ were
combined into a ‘positive’ rating of care. Overall, 76.5
per cent of people gave a positive rating of the care they
received at an emergency department. There was no
significant difference in positive rates of emergency
department care between males (79.8 per cent) and females
(73.2 per cent). A significantly greater proportion of
people aged 65 years and over (89.8 per cent to 90.3 per
cent) and males aged 55–64 years (87.9 per cent), and a
significantly lower proportion of females aged 16–24 years
(60.2 per cent) gave a positive rating of their emergency
department care, compared with the overall population.

There was no significant variation in positive ratings of
emergency department care between rural residents (79.8
per cent) and urban residents (75.2 per cent). A
significantly greater proportion of residents in the Mid
Western (88.7 per cent) and Macquarie (86.8 per cent)
Area Health Services gave a positive rating, compared
with the overall population.

Apart from a significantly greater proportion of males in
the least disadvantaged quintile (94.0 per cent) giving a
positive rating of their emergency care, compared with
the overall population, there was little variation by socio-
economic disadvantage.

Overall, the proportion of people who gave a positive
rating of emergency department care did not differ
significantly from 1997 (80.3 per cent) to 2002 (76.5 per
cent). However, the proportion of females who gave a
positive rating decreased significantly from 1997 (79.9
per cent) to 2002 (73.2 per cent).

Figures 99–100 and Table 30 show the proportion of
people attending an emergency department in the last 12
months, by socioeconomic disadvantage and health area.
Figure 101 shows the reason for rating the most recent
emergency department visit as fair or poor. Figure 102
shows the proportion of people in the emergency
department as excellent, very good, or good.

References

1. NSW Health Survey 1997, 1998 and 2002 (HOIST). Centre
for Epidemiology and Research, NSW Department of Health.
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FIGURE 99

EMERGENCY DEPARTMENT ATTENDANCE IN THE PREVIOUS 12 MONTHS BY SOCIOECONOMIC DISADVANTAGE
SCORE, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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FIGURE 100

EMERGENCY DEPARTMENT ATTENDANCE IN THE PREVIOUS 12 MONTHS BY HEALTH AREA, PERSONS AGED 16
YEARS AND OVER, NSW, 2002
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FIGURE 101

EMERGENCY DEPARTMENT CARE RATED AS EXCELLENT, VERY GOOD OR GOOD BY AGE, PERSONS WHO
ATTENDED AN EMERGENCY DEPARTMENT IN THE PREVIOUS 12 MONTHS, AGED 16 YEARS AND OVER, NSW, 2002
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TABLE 30

EMERGENCY DEPARTMENT ATTENDANCE IN THE PREVIOUS 12 MONTHS BY HEALTH AREA, PERSONS AGED 16
YEARS AND OVER, NSW, 2002

Area Males Females Persons
% LL UL (est. no.) % LL UL (est. no.) % LL UL (est. no.)

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI

Central Sydney 17.5 12.2 22.7 34900 12.2 9.1 15.2 25000 14.8 11.7 17.8 59900
Northern Sydney 15.2 10.3 20.1 46600 8.7 5.4 12 28300 11.9 8.9 14.8 74900
Western Sydney 8.3 4.8 11.8 21100 11.9 8.2 15.6 31500 10.1 7.6 12.7 52600
Wentworth 16.5 11.7 21.3 19100 15.6 11.2 20 18700 16 12.8 19.3 37800
South West Sydney 11.7 7.8 15.7 35100 11.9 8.5 15.4 35800 11.8 9.2 14.5 70900
Central Coast 18.4 12.8 23.9 20000 19 13.7 24.3 22300 18.7 14.9 22.5 42200
Hunter 13.1 8.6 17.6 27000 16 11.8 20.2 34000 14.6 11.5 17.7 61000
Illawarra 14.3 9.8 18.8 18600 13.1 9.6 16.6 17700 13.7 10.8 16.5 36400
South East Sydney 10.8 6.9 14.7 33700 10.4 7.1 13.7 33000 10.6 8 13.1 66700
Northern Rivers 19.3 13.4 25.2 18900 20.1 15.2 24.9 20600 19.7 15.9 23.5 39500
Mid North Coast 17.9 12.5 23.3 17300 16.9 12.1 21.8 17400 17.4 13.8 21 34800
New England 20.1 14.6 25.7 12800 23.3 17.3 29.2 15200 21.7 17.6 25.8 28000
Macquarie 19.9 13.9 25.9 7400 16 11.6 20.5 6000 18 14.2 21.7 13400
Mid Western 26.4 20.4 32.4 16000 21.2 16.5 26 13300 23.8 20 27.6 29200
Far West 25.6 19.6 31.5 4800 23.9 18.4 29.4 4300 24.7 20.7 28.8 9000
Greater Murray 21.3 15.2 27.3 20000 18 13.8 22.2 17600 19.6 15.9 23.3 37700
Southern 14.8 10.4 19.2 10300 18.4 14.4 22.4 12800 16.6 13.6 19.6 23100
Urban 13.2 11.7 14.8 256100 12.3 11.1 13.6 246300 12.8 11.8 13.8 502400
Rural 20 17.8 22.1 107500 19.3 17.5 21.1 107300 19.6 18.2 21 214800
NSW 14.7 13.4 16 363600 13.8 12.8 14.9 353600 14.3 13.4 15.1 717200

Notes: Estimates are based on 12604 respondents in NSW.

18 (0.14 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The indicator includes those attending an emergency department in the last 12 months. The question used to define the
indicator was ‘In the last 12 months, have you attended a hospital emergency department or casualty for your own medical
care?’.

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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Hospital admissions

Introduction

In the 2000–01 financial year there were approximately
1.99 million admissions to NSW hospitals.1

The New South Wales Adult Health Survey 2002 included
questions on admission to hospital and satisfaction with
hospital services. Respondents were asked the following
questions: ‘In the last 12 months, have you stayed for at
least one night in hospital?’, ‘In which hospital was your
most recent overnight stay?’, ‘Can you tell me if that is a
public or private hospital?’, ‘During your overnight
hospital admission were you admitted as a public or
private patient?’, ‘Overall, what do you think of the care
you received at this hospital?’ (if the care was rated as
‘fair’ or ‘poor’, respondents were also asked ‘Could you
briefly describe why you rated the care you received as
“fair” or “poor”?’), ‘If you had to enter hospital again,
would you prefer to return to this hospital, or go to a
different hospital?’, ‘Did someone at this hospital tell you
how to cope with this condition when you returned
home?’ (if ‘Yes’, respondent was also asked ‘How adequate
was this information once you went home?’).

Results

Hospital admissions

The New South Wales Adult Health Survey 2002 estimated
that about 696,200 people (279,000 males and 417,200
females) were admitted to hospital in the previous 12

FIGURE 102

REASON FOR RATING MOST RECENT EMERGENCY VISIT AS FAIR OR POOR, PERSONS WHO ATTENDED AN
EMERGENCY DEPARTMENT IN THE PREVIOUS 12 MONTHS, AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

months, representing 13.9 per cent of the overall
population.

 A significantly greater proportion of females (16.3 per
cent) than males (11.3 per cent) reported being admitted
to hospital. Among females, a significantly lower
proportion of those aged 55–64 years (12.4 per cent) and
a significantly greater proportion of those aged 25–34
years (21.6 per cent) and 75 years and over (23.0 per cent)
were admitted to hospital, compared to the overall female
population. A significantly lower proportion  of males
aged 25–44 years (6.5 per cent to 7.3 per cent) and a
significantly greater proportion of males aged 55 years
and over  (15.7 per cent to 30.8 per cent) were admitted to
hospital, compared to the overall male population.

There was no significant difference in the proportion of
people reporting hospital admissions in the last 12 months
between rural areas (15.4 per cent) and urban areas (13.4
per cent), or within rural or urban health areas.

Overall, the proportion of people reporting hospital
admissions did not vary significantly by level of
socioeconomic disadvantage.

Rates of hospital admissions did not differ significantly
from 1997 (13.0 per cent) to 2002 (13.9 per cent).

Rating of hospital care

Those who had been admitted to hospital in the last 12
months were asked to rate the care they received during
the admission. Overall, 43.5 per cent rated the care they
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received as ‘excellent’, 30.5 per cent as ‘very good’, 16.9
per cent as ‘good’, 6.3 per cent as ‘fair’, and 2.8 per cent
rated the care received as ‘poor’. The main reasons for
rating the care as fair or poor were the poor attitude of
clinical staff (29.1 per cent) and the poor technical skill
of clinical staff (28.4 per cent).

Responses of ‘excellent’, ‘very good’, and ‘good’ were
combined into a ‘positive’ rating of care. Overall, 91.0
per cent of people gave a positive rating of the care they
had received at hospital. There was no significant
difference between the proportions of males (93.5 per cent)
and females (89.3 per cent) giving positive ratings. A
significantly greater proportion of people aged 55–64
years (95.9 per cent) and people aged 75 years and over
(96.0 per cent) gave positive ratings of the care they
received at a hospital, compared with the overall
population.

There was no significant geographical variation in positive
ratings of hospital care between rural residents (91.8 per
cent) and urban residents (90.7 per cent). Females in the
New England (98.1 per cent) and Southern (96.7 per cent)

Area Health Services, and males in the Western Sydney
(100 per cent) and South Eastern Sydney (100 per cent)
and Macquarie (100 per cent) Area Health Services, were
significantly more likely to give positive ratings of
hospital care, compared with the overall population.

There was no significant difference in positive ratings of
hospital care, based on socioeconomic disadvantage.

Overall, the proportion of people giving positive ratings
of hospital care did not differ significantly from 1997
(90.1 per cent) to 2002 (91.0 per cent).

Figure 103 shows the proportion of people who were
admitted to hospital in the previous 12 months by age.
Figure 104 and Table 31 show the proportion rating their
hospital care as excellent, very good, or good, by health
area. Figure 105 shows the proportion rating their care as
excellent, very good, good, fair, or poor. Figure 106 shows
the reasons for rating care fair or poor.

References

1. NSW Health Survey 1997, 1998 and 2002 (HOIST). Centre
for Epidemiology and Research, NSW Department of Health.

FIGURE 103

HOSPITAL ADMISSION IN THE PREVIOUS 12 MONTHS BY AGE, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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FIGURE 104

HOSPITAL CARE RATED AS EXCELLENT, VERY GOOD OR GOOD BY HEALTH AREA, PERSONS WHO ATTENDED
HOSPITAL IN THE PREVIOUS 12 MONTHS, AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

TABLE 31

HOSPITAL CARE RATED AS EXCELLENT, VERY GOOD OR GOOD BY HEALTH AREA, PERSONS WHO ATTENDED
HOSPITAL IN THE PREVIOUS 12 MONTHS, AGED 16 YEARS AND OVER, NSW, 2002

Area Males Females Persons
% LL UL (est. no.) % LL UL (est. no.) % LL UL (est. no.)

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI

Central Sydney 94.8 89.6 100 24200 78.9 67.3 90.5 24800 86.1 78.7 93.4 48900
Northern Sydney 93.5 86 100 30500 88.2 75.3 100 34800 90.6 82.7 98.5 65300
Western Sydney 100 100 100 21000 92.6 86.1 99 41400 94.9 90.5 99.3 62400
Wentworth 96.3 91.8 100 18600 90 79.4 100 16800 93.2 87.4 99.1 35500
South West Sydney 93.3 84.1 100 30700 90.2 80.5 99.9 46000 91.4 84.5 98.3 76700
Central Coast 91.4 82 100 9000 88.8 77.9 99.7 17000 89.7 81.8 97.6 26000
Hunter 87.6 71 100 24000 92.7 84.2 100 32400 90.5 81.6 99.3 56500
Illawarra 95.2 85.9 100 12000 86.8 78.3 95.3 19400 89.8 83.4 96.2 31400
South East Sydney 100 100 100 28000 84.4 72.7 96.1 47100 89.6 81.5 97.7 75100
Northern Rivers 89 76.5 100 11800 94.6 88.1 100 17100 92.2 85.7 98.7 28900
Mid North Coast 93 85.5 100 10700 91.4 83.8 99.1 18600 92 86.4 97.6 29300
New England 90.4 81 99.7 6800 98.1 95.4 100 10800 95 90.8 99.1 17700
Macquarie 100 100 100 4600 93.1 87.6 98.7 7000 95.7 92.3 99.2 11500
Mid Western 90.5 79.5 100 8100 85.2 75.2 95.2 7800 87.8 80.4 95.2 15900
Far West 92.8 84.5 100 2300 90.6 81.3 99.8 2700 91.5 85.2 97.9 5000
Greater Murray 83.9 63.1 100 12200 92.8 86.8 98.8 17900 89 78.9 99 30100
Southern 89.9 74.8 100 5500 96.7 93.2 100 10600 94.2 88.2 100 16100
Urban 94.6 91.5 97.8 198000 88.1 84.4 91.8 279800 90.7 88.1 93.3 477800
Rural 89.9 84 95.7 62100 93.1 90.6 95.7 92500 91.8 88.9 94.6 154600
NSW 93.5 90.7 96.2 260100 89.3 86.4 92.2 372300 91 88.9 93 632300

Notes: Estimates are based on 1927 respondents in NSW.

4 (0.21 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The indicator includes those admitted to hospital in the last 12 months who rated the care as excellent, very good or good
for their most recent overnight stay. The questions used to define the indicator were ‘In the last 12 months, have you
stayed for at least one night in hospital?’ and ‘Overall, what do you think of the care you received at this hospital? Was it
excellent, very good, good, fair or poor’.

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 106

HOSPITAL CARE RATINGS, PERSONS WHO ATTENDED HOSPITAL IN THE PREVIOUS 12 MONTHS, AGED 16
YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 105

REASON FOR RATING MOST RECENT OVERNIGHT HOSPITAL STAY AS FAIR OR POOR, PERSONS WHO
ATTENDED HOSPITAL IN THE PREVIOUS 12 MONTHS, AGED 16 YEARS AND OVER, NSW, 2002
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Community health centres

Introduction

Community health centres have a particularly important
role to play in providing health information and support to
people of all ages within the community. Services provided
by community health centres include primary health
nursing, sexual assault services, child and family team
counselling, selected allied health services, dental services
for adults and children, outreach clinics, child protection
services, child development services, physical disabilities
services, day and respite care, and health promotion.

The New South Wales Adult Health Survey 2002 included
questions on attendance at a community health centre and
satisfaction with that service. Respondents were asked the
following questions: ‘In the last 12 months, have you been
to a government-run community health centre?’, ‘Overall,
what do you think of the care you received at that community
health centre?’, (if the care was rated as ‘fair’ or ‘poor’,
respondents were also asked ‘Could you briefly describe
why you rated the care you received as “fair” or “poor”?’),
‘If you had to use a community health centre again, would
you prefer to return to this same community health centre,
or go to a different community health centre?’, ‘Did someone
at this community health centre tell you how to cope with
your condition when you returned home?’, (if ‘Yes’,
respondents were also asked ‘How adequate was this
information once you went home?’).

Results

Attendance at community health centres

The New South Wales Adult Health Survey 2002 estimated
that about 346,800 persons (118,400 males and 228,400
females) attended a community health centre in the previous
12 months, representing 6.9 per cent of the overall
population.1

A significantly lower proportion of males (4.8 per cent)
than females (8.9 per cent) were likely to have attended a
community health centre. Among females, a significantly
lower proportion of those aged 45–74 years (5.7 per cent to
6.2 per cent) and a significantly greater proportion of those
aged 25–34 years (14.0 per cent) attended a community
health centre, compared with the overall female population.
A significantly lower proportion of males aged 45–54 years
(2.8 per cent) attended a community health centre, compared
with the overall male population.

There was significant geographic variation in community
health centre attendance, with a significantly greater
proportion of rural residents (9.4 per cent)  than urban
residents (6.2 per cent) reporting having attended a
community health centre. A significantly greater proportion
of residents in the Far West Area Health Service (15.8 per
cent) attended a community health centre, compared with
the overall rural population. There was no significant
variation in community health centre attendance within
urban area health services.

A significantly lower proportion of people in the least
socioeconomically disadvantaged quintile (4.4 per cent)
visited a community health centre, compared with the
overall population.

There are no comparative data available for community
health centre attendance.

Rating of care at community health centres

Those who had attended a community health centre in the
last 12 months were asked to rate the care they received
during the visit. Of those who had attended a community
health centre, 48.4 per cent rated the care they received as
‘excellent’, 23.5 per cent as ‘very good’, 25.5 per cent as
‘good’, 1.8 per cent as ‘fair’, and 0.8 per cent rated the care
received as ‘poor’. The main reasons for rating the care as
fair or poor were waiting time (41.3 per cent) followed by
poor technical skill of staff (22.4 per cent).

Responses of ‘excellent’, ‘very good’, or ‘good’ were then
combined into ‘positive’ ratings of care. Overall, 92.9 per
cent of people who had attended a community health centre
gave a positive rating of the care they received. There was
no significant difference in the proportion of males (91.6
per cent) and females (93.7 per cent) who gave positive
ratings. A significantly greater proportion of females aged
55–64 years (98.2 per cent) and males aged 65–74 years
(98.4 per cent) gave positive ratings of the care they
received at a community health centre, compared with the
overall population.

There was no significant geographical variation in positive
ratings of care received at a community health centre
between rural residents (95.1 per cent) and urban residents
(92.0 per cent). A significantly greater proportion of female
residents in the Western Sydney (100 per cent), Illawarra
(100 per cent), and Mid North Coast (98.5 per cent) Area
Health Services, and males in the Wentworth (100 per cent),
Central Coast (100 per cent), South Eastern Sydney (100
per cent), and Northern Rivers (100 per cent) Area Health
Services  gave positive ratings, compared with the overall
population.

Apart from a significantly greater proportion of females in
the most disadvantaged quintile (97.6 per cent), who were
more likely to give positive ratings of care received at the
community health centre than the overall population, there
was no difference in positive ratings of care by socio-
economic disadvantage.

There are no comparative data available for positive ratings
of care received at a community health centre.

Figure 107 shows the proportion of people attending a
community health centre in the previous 12 months, by
age. Figure 108 shows community health centre care ratings.
Figure 109 shows the reasons for rating the most recent
community health care visit as fair or poor.
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FIGURE 107

COMMUNITY HEALTH CENTRE ATTENDANCE IN THE PREVIOUS 12 MONTHS BY AGE PERSONS AGED 16 YEARS
AND OVER, NSW, 2002
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FIGURE 108

COMMUNITY HEALTH CENTRE CARE RATINGS, PERSONS WHO ATTENDED A COMMUNITY HEALTH CENTRE IN
THE PREVIOUS 12 MONTHS, AGED 16 YEARS AND OVER, NSW, 2002
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Public dental sevices
Introduction

People in NSW with a Health Care Concession Card or a
Pensioner Concession Card are eligible for public dental
care.

The New South Wales Adult Health Survey 2002 included
questions on attendance at a public dental service and
satisfaction with that service. Respondents were asked
the following questions: ‘In the last 12 months, have you
been to a government-run public dental service or dental
hospital?’, ‘Overall, what do you think of the care you
received at the public dental service?’ (if the care was
rated as ‘fair’ or ‘poor’, the respondent was also asked
‘Could you briefly describe why you rated the care you
received as “fair” or “poor”?’), ‘If you had to use a public
dental service again, would you prefer to return to this
same public dental service, or go to a different public
dental service?’, ‘Did someone at this public dental service
tell you how to cope with your condition when you
returned home?’ (If ‘Yes’, respondent was then asked ‘How
adequate was this information once you went home?’).

Results

Attendance at public dental services

The New South Wales Adult Health Survey 2002 estimated
that about 227,200 people (95,400 males and 131,900
females) attended a public dental service in the previous
12 months. This represented 4.5 per cent of the overall
population.1

FIGURE 109

REASON FOR RATING MOST RECENT COMMUNITY HEALTH CENTRE VISIT AS FAIR OR POOR , PERSONS WHO
ATTENDED A COMMUNITY HEALTH CENTRE IN THE PREVIOUS 12 MONTHS, AGED 16 YEARS AND OVER, NSW, 2002
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There was no significant difference in the proportion of
females (5.2 per cent) or males (3.9 per cent) attending a
public dental service. A significantly lower proportion of
people aged 55–64 years (2.7 per cent) and males aged
45–54 years (2.2 per cent), and a significantly greater
proportion of people aged 16–24 years (8.8 per cent)
attended a public dental service in the previous 12 months,
compared with the overall population.

There was no significant difference in the proportion of
people attending a public dental service between rural
areas (5.6 per cent) and urban areas (4.2 per cent). In the
Far West Area Health Service (11.7 per cent) and Southern
Area Health Service (7.8 per cent) a significantly greater
proportion of people attended a public dental service,
compared with the overall population.

Overall, there was no significant difference in the
proportion of people attending public dental services,
based on level of socioeconomic disadvantage.

There was no comparative data available for attendance
at a public dental service from previous years.

Rating of care at public dental services

People who had attended a public dental service in the
last 12 months were asked to rate the care they received
during the attendance. Of these, 25.7 per cent rated the
care they received as ‘excellent’, 32.0 per cent as ‘very
good’, 23.4 per cent as ‘good’, 8.0 per cent as ‘fair’, and
10.8 per cent rated the care they received as ‘poor’. The
main reason for rating the care as ‘fair’ or ‘poor’ was the
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poor technical skill of clinical staff (43.5 per cent),
followed closely by waiting times (41.3 per cent).

Responses of ‘excellent’, ‘very good’ and ‘good’ were
combined into ‘positive’ ratings of care. Overall, 81.2 per
cent of people gave positive ratings of the care they
received at a public dental service. There was no
significant difference in the proportion of males (81.7 per
cent) and females (80.7 per cent) giving positive ratings
of care. A significantly greater proportion of people aged
16–24 years (93.0 per cent) gave positive ratings of the
care they received at a public dental service, compared
with the overall population.

There was no significant variation in the proportion of
rural residents (82.0 per cent) and urban residents (80.8
per cent) giving positive ratings of public dental care. A
significantly greater proportion of residents in the Central
Coast (94.2 per cent), Illawarra (93.1 per cent) and
Macquarie (97.9 per cent) Area Health Services gave

positive ratings of care, compared with the overall
population.

There was no variation in the proportion of people giving
positive ratings of the care received at a public dental
service by level of socioeconomic disadvantage.

There are no comparative data available for the rating of
care received at a public dental service from previous years.

Figure 110 shows the proportion of people who attended
a public dental service in the previous 12 months, by age.
Figure 111 shows the public dental service care rating.
Figure 112 shows the proportion of people rating their
public dental service care as excellent, very good, good,
fair, or poor, by age. Figure 113 shows the reason for rating
the most recent public dental service as fair or poor.
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FIGURE 110

PUBLIC DENTAL SERVICE ATTENDANCE IN THE PREVIOUS 12 MONTHS BY AGE, PERSONS AGED 16 YEARS AND
OVER, NSW, 2002
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FIGURE 112

PUBLIC DENTAL SERVICE CARE RATED AS EXCELLENT, VERY GOOD OR GOOD BY AGE, PERSONS WHO
ATTENDED A PUBLIC DENTAL SERVICE IN THE PREVIOUS 12 MONTHS, AGED 16 YEARS AND OVER, NSW, 2002
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FIGURE 111

PUBLIC DENTAL SERVICE CARE RATING, PERSONS WHO ATTENDED A PUBLIC DENTAL SERVICE IN THE
PREVIOUS 12 MONTHS, AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 113

REASON FOR RATING MOST RECENT PUBLIC DENTAL SERVICE VISIT AS FAIR OR POOR, PERSONS WHO
ATTENDED A PUBLIC DENTAL SERVICE IN THE PREVIOUS 12 MONTHS, AGED 16 YEARS AND OVER, NSW, 2002
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10. SOCIAL CAPITAL

Introduction

The term ‘social capital’ refers to the institutions,
relationships, and norms, that shape social networks, foster
trust, and facilitate coordination and cooperation for
mutual benefit.1 A key concept of social capital is the
notion of interlocking networks of relationships between
individuals and groups.

Social reciprocity and neighbourhood connection are
defined as a combination of short-term altruism and long-
term self interest where people help each other or act for
the benefit of other people at a personal cost, with the
general expectation that this help will be returned in the
future when they might need help themselves.2

Trust involves a willingness to take risks in a social
context. This willingness is based on a confidence that
others will respond as expected and will act in mutually
supportive ways or at least that others will not intend
harm. The overall level of trust that people attribute to
others has been explored in conjunction with perceptions
of safety within the individual’s local community.

Individuals acting on their own do not generate social
capital; it is generated by people in communities engaging
with others through a variety of associations that are both
voluntary and equitable. Participation in the local
community depends on a tendency among people to be
social and to form new associations and networks.

The New South Wales Adult Health Survey 2002 included
questions on social reciprocity and neighbourhood
connection, feelings of trust and safety and participation
in the local community.2 Respondents were asked the
following questions: ‘In the past three months, how often
have you helped out any local group or organisation such
as a school, scouts and brownies, a sporting club, or
hospital as a volunteer, or other organisation?’, ‘In the
past six months, how often have you attended a local
community event such as a church or school fete, school
concert, or a street fair?’, ‘Are you an active member of a
local organisation, church or club, such as a sport, craft,
or social club?’, ‘Do you agree or disagree with the
statement, “I feel safe walking down my street after
dark”?’, ‘Do you agree or disagree with the statement,
“Most people can be trusted”?’, ‘Do you agree or disagree
with the statement, “My area has a reputation for being a
safe place”?’, ‘If you were caring for a child and needed to
go out for a while, and could not take the child with you,
would you ask someone in your neighbourhood for
help?’, ‘How often have you visited someone in your
neighbourhood in the past week?’, ‘When you go
shopping in your local area how often are you likely to
run into friends and acquaintances?’, ‘Would you be sad
if you had to leave this neighbourhood?’.

Results

Social reciprocity and neighbourhood connection

Responses to the questions on social reciprocity and
neighbourhood connection were grouped into positive
and negative responses. Responses of ‘Yes’ to the
questions ‘If you were caring for a child and needed to go
out for a while, and could not take the child with you,
would you ask someone in your neighbourhood for help?’
and ‘Would you be sad if you had to leave this
neighbourhood’, as well as responses of at least ‘Once’ to
the question ‘How often have you visited someone in
your neighbourhood in the last week’, and responses of at
least ‘Some of the time’ to the question ‘When you go
shopping in your local area, how often are you likely to
run into friends and acquaintances?’ were combined into
positive responses. The question ‘How often have you
visited someone in your neighbourhood in the past week?’
has been used as an example and analysed further.

Overall, in 2002, 70.6 per cent of the population said
they would ask someone in their neighbourhood for help
with caring for a child if they needed to go out for a while.
A significantly greater proportion of males (73.3 per cent)
than females (68.0 per cent) would ask someone in their
neighbourhood for help with a child.

Nearly three-quarters (73.5 per cent) of the population
stated that they would be sad if they had to leave their
neighbourhood. A significantly greater proportion of
females (75.7 per cent) than males (71.2 per cent) said
they would be sad to leave their neighbourhood.

A total of 82.0 per cent of the population stated that they
run into friends and acquaintances in their local area at
least ‘sometimes’. A significantly greater proportion of
females (83.7 per cent) than males (80.4 per cent) said
they run into friends and acquaintances in their local area.

Almost two-thirds (65.9 per cent) of the population
reported that they had visited someone in their
neighbourhood in the past week. A significantly greater
proportion of males (68.7 per cent) than females (63.2 per
cent) had visited someone in their neighbourhood. There
was no significant difference in the proportions of people
who visited a neighbour, based on age.

There was significant geographic variation in the
proportion of residents who reported that they had visited
someone in their neighbourhood in the past week, with a
significantly greater proportion of rural residents (71.2
per cent) than urban residents (64.4 per cent) having
visited someone in their neighbourhood. A significantly
lower proportion of residents in the Central Sydney Area
Health Service (58.2 per cent), and a significantly greater
proportion of residents in the Central Coast (72.9 per cent),
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Hunter (71.4 per cent) and Illawarra (73.1 per cent) Area
Health Services were likely to have visited someone in
their neighbourhood compared to the overall urban
population. There was no significant difference within
rural health areas.

There was no significant variation in the proportion of
people who visited their neighbours, based on
socioeconomic disadvantage.

There were no comparative data for visiting neighbours
in 1997 and 1998.

Trust and safety

In analysing the trust and safety questions, responses of
‘strongly agreed’ and ‘agreed’ to the questions ‘I feel safe
walking down my street after dark’, ‘Most people can be
trusted’ and ‘My area has a reputation for being a safe
place’ were combined into ‘positive’ responses. The
question ‘Most people can be trusted’ has been used as an
example and analysed further.

Overall, in 2002, 66.8 per cent of the population strongly
agreed or agreed with the statement that ‘I feel safe
walking down my street after dark’.  A significantly greater
proportion of males (78.0 per cent) than females (55.8 per
cent) felt safe walking down their street after dark.

Nearly three-quarters (73.4 per cent) of the population
strongly agreed or agreed with the statement ‘My area has
a reputation for being a safe place’.  A significantly greater
proportion of males (75.2 per cent) than females (71.6 per
cent) agreed that their area was safe.

A total of 65.9 per cent of the population strongly agreed
or agreed with the statement ‘Most people can be trusted’.
A significantly greater proportion of males (69.0 per cent)
than females (62.9 per cent) agreed that most people could
be trusted. Among females, a significantly lower
proportion aged 16–24 years (55.2 per cent) and a
significantly greater proportion aged 75 years and over
(73.3 per cent) agreed that most people can be trusted,
compared to the overall female population. Among males,
a significantly greater proportion aged 75 years and over
(76.1 per cent) agreed that most people can be trusted,
compared to the overall male population.

There was significant geographic variation in the
proportion of residents who strongly agreed or agreed with
the statement ‘Most people can be trusted’. A significantly
greater proportion of rural residents (70.2 per cent) than
urban residents (64.7 per cent) agreed that most people
can be trusted. A significantly lower proportion of residents
in the Central Sydney (57.7 per cent), Western Sydney
(57.5 per cent), and South Western Sydney (57.9 per cent)
Area Health Services, and a significantly greater proportion
of residents in the Northern Sydney Area Health Service
(76.9 per cent), agreed that most people can be trusted,
compared to the overall urban population. Compared to
the overall rural population, a significantly greater

proportion of residents in the Southern Area Health Service
(78.1 per cent) agreed that most people can be trusted.

There was significant variation based on socioeconomic
disadvantage, with the proportion of people who agreed
that ‘Most people can be trusted’ decreasing as
socioeconomic disadvantage increased. A significantly
greater proportion of people in the least disadvantaged
quintile (75.9 per cent) and a significantly lower proportion
of people in the most disadvantaged quintile (58.2 per
cent) agreed that most people can be trusted, compared to
the overall population.

There were no comparative data for trust in 1997 and 1998.

Participation in the local community

Responses to the questions on participation in the local
community were grouped into positive or negative
responses. Responses of ‘At least once’ to the questions
‘In the past three months, how often have you helped out
any local group or organisation such as a school, scouts
and brownies, a sporting club or a hospital as a volunteer,
or other organisation?’, and ‘In the past three months,
how often have you attended a local community event
such as a church fete, school fete, school concert, or street
fair?’, and of ‘Yes’ to the question ‘Are you an active
member of a local organisation, church or club such as a
sport, craft, or social club?’, were combined into ‘positive’
responses. The question ‘In the past six months, how often
have you attended a local community event such as a
church or school fete, school concert, or a street fair?’ has
been used as an example and analysed further.

Overall, in 2002, one-third (33.1 per cent) of the population
reported that they had helped out any local group or
organisation in the past three months. A significantly
greater proportion of females (35.7 per cent) than males
(30.5 per cent) had helped out any local group or
organisation in the past three months. Nearly half (43.9
per cent) of the population said they were active members
of a local organisation (45.5 per cent of males, 42.3 per
cent of females).

More than half (56.8 per cent) of the population reported
that they had attended a local community event in the
past six months. A significantly greater proportion of
females (60.5 per cent) than males (52.9 per cent) had
attended a local community event in the last six months.
Among females, a significantly lower proportion aged 65
years and over (46.7 per cent to 54.7 per cent) and a
significantly greater proportion aged 35–44 years (70.9
per cent) had attended a local community event in the
last six months, compared to the overall female
population. A significantly lower proportion of males aged
75 years and over (37.8 per cent) and a significantly greater
proportion  of males aged 35–44 years (64.3 per cent) had
attended a local community event, compared to the overall
male population.
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A significantly greater proportion of rural residents (64.1
per cent)  than urban residents (54.7 per cent) had attended
a local community event in the last six months. A
significantly lower proportion of residents in the South
Eastern Sydney Area Health Service (48.6 per cent) had
attended a local community event, compared to the overall
urban population. There was no significant difference
within rural health areas.

There was no significant variation in the proportion of
people participating in local community events based on
level of socioeconomic disadvantage.

There were no comparative data for attendance at a local
community event from previous years.

Figure 114 shows participation in the local community.
Figures 115–117 and Table 32 show the proportion of
people who have attended a community event in the last

six months by age, socioeconomic disadvantage, and
health area. Figure 118 shows trust and safety in the local
area. Figures 119–121 and Table 33 show the proportion
of people who think most people can be trusted, by age,
socioeconomic disadvantage, and health area. Figure 122
shows reciprocity and social engagement. Figures 123–
125 and Table 34 show the proportion of people who
have visited neighbours at least once in the past week, by
age, socioeconomic disadvantage, and health area.
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FIGURE 114

PARTICIPATION IN THE LOCAL COMMUNITY, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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FIGURE 115

ATTENDED A COMMUNITY EVENT AT LEAST ONCE IN THE LAST 6 MONTHS BY AGE, PERSONS AGED 16 YEARS
AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 116

ATTENDED A COMMUNITY EVENT AT LEAST ONCE IN THE LAST 6 MONTHS BY SOCIOECONOMIC
DISADVANTAGE SCORE, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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FIGURE 117

ATTENDED A COMMUNITY EVENT AT LEAST ONCE IN THE LAST 6 MONTHS BY HEALTH AREA, PERSONS AGED
16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

TABLE 32

ATTENDED A COMMUNITY EVENT AT LEAST ONCE IN THE LAST 6 MONTHS BY HEALTH AREA, PERSONS AGED
16 YEARS AND OVER, NSW, 2002

Area Males Females Persons
% LL UL (est. no.) % LL UL (est. no.) % LL UL (est. no.)

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI

Central Sydney 53.7 47.3 60 107500 58.1 53 63.2 119400 55.9 51.8 60 226800
Northern Sydney 56.1 49.6 62.6 171500 59.8 53.8 65.8 194600 58 53.6 62.4 366100
Western Sydney 47.6 40.6 54.6 121100 55.2 49.6 60.9 145900 51.5 47 56 267100
Wentworth 55.3 48.5 62 64100 64.5 59 70 77100 60 55.6 64.3 141100
South West Sydney 56.5 49.9 63.1 169200 55.7 49.9 61.4 167900 56.1 51.7 60.5 337100
Central Coast 54.1 46.8 61.5 58200 57.8 51.9 63.6 67100 56 51.4 60.7 125200
Hunter 48.4 41.4 55.4 99800 61.2 55.8 66.6 129900 54.9 50.4 59.4 229700
Illawarra 52.4 45.6 59.3 68000 60.5 55.3 65.6 82000 56.5 52.3 60.8 150000
South East Sydney 42.7 36.1 49.2 133900 54.5 49 59.9 172900 48.6 44.3 52.9 306800
Northern Rivers 58.3 51.8 64.9 57200 66.2 60.7 71.6 67900 62.3 58.1 66.5 125200
Mid North Coast 56.4 49.7 63.1 54600 67.8 62.2 73.3 70100 62.3 57.9 66.6 124700
New England 60.7 53.9 67.4 38500 72.2 66.5 77.9 47200 66.5 62.1 70.9 85700
Macquarie 59.1 52.3 66 22000 65.9 60.4 71.4 24700 62.5 58.2 66.9 46600
Mid Western 64.5 58.5 70.5 39000 72.4 67.7 77.1 45300 68.5 64.7 72.3 84300
Far West 54.1 47.3 60.9 10100 64.4 58.3 70.5 11500 59.1 54.5 63.7 21600
Greater Murray 57.7 50.7 64.7 54300 72.5 67.9 77.1 70900 65.3 61.1 69.5 125200
Southern 55.7 49.2 62.1 38600 72 67.3 76.6 50600 63.9 59.9 67.9 89200
Urban 51.4 49 53.8 993200 57.9 55.9 59.9 1156700 54.7 53.1 56.3 2149900
Rural 58.4 55.9 61 314300 69.6 67.6 71.6 388200 64.1 62.5 65.7 702500
NSW 52.9 51 54.9 1307600 60.5 58.9 62.1 1544900 56.8 55.5 58 2852400

Notes: Estimates are based on 12600 respondents in NSW.

22 (0.17 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The indicator includes those who have attended at least one community event in the last six months. The question used
was ‘In the past six months, how often have you attended a local community event such as a church or school fete, school
concert, or a street fair?’.

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 118

TRUST AND SAFETY IN LOCAL AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 119

MOST PEOPLE CAN BE TRUSTED BY AGE, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Vol. 14   No. S-4 123

FIGURE 120

MOST PEOPLE CAN BE TRUSTED BY SOCIOECONOMIC DISADVANTAGE SCORE, PERSONS AGED 16 YEARS
AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

FIGURE 121

MOST PEOPLE CAN BE TRUSTED BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 122

RECIPROCITY–SOCIAL ENGAGEMENT, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

TABLE 33

MOST PEOPLE CAN BE TRUSTED BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Area Males Females Persons
% LL UL (est. no.) % LL UL (est. no.) % LL UL (est. no.)

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI

Central Sydney 61.8 55.4 68.1 120900 53.7 48.4 59 106400 57.7 53.6 61.9 227200
Northern Sydney 78.1 72.5 83.7 235800 75.8 70.2 81.3 238400 76.9 73 80.8 474200
Western Sydney 62.9 56.1 69.8 156400 52.1 46.3 58 131700 57.5 53 62 288100
Wentworth 71.2 65.1 77.3 80200 59.9 54.1 65.8 68900 65.5 61.2 69.8 149100
South West Sydney 63.2 56.6 69.7 187500 52.6 46.8 58.5 155300 57.9 53.5 62.3 342800
Central Coast 65.8 58.7 73 70500 61.1 55.1 67 68700 63.4 58.8 68 139100
Hunter 65.7 59.2 72.2 129300 65.7 60.3 71.2 137100 65.7 61.5 69.9 266400
Illawarra 67.5 61.1 73.9 87200 62.5 57.3 67.7 82600 65 60.8 69.1 169800
South East Sydney 72.6 66.5 78.6 219400 65.4 60.1 70.7 199600 69 64.9 73 419100
Northern Rivers 69.5 62.3 76.6 67500 66.3 60.6 72 65100 67.8 63.3 72.4 132600
Mid North Coast 72.5 66.4 78.6 69300 68 62.2 73.8 68500 70.2 66 74.4 137900
New England 70.5 64 77 44000 66.1 60 72.3 42600 68.3 63.8 72.8 86700
Macquarie 67.6 60.9 74.2 25100 64.2 58.5 69.9 23600 65.9 61.5 70.3 48700
Mid Western 73.7 67.9 79.5 44300 67 61.8 72.2 41500 70.3 66.4 74.2 85800
Far West 73.2 67 79.3 13200 60.9 54.3 67.5 10600 67.2 62.6 71.8 23800
Greater Murray 70.7 64 77.4 66100 70.4 65.3 75.5 67000 70.5 66.3 74.8 133100
Southern 81.9 77 86.9 56200 74.3 69.6 79.1 50500 78.1 74.7 81.6 106700
Urban 68.1 65.8 70.3 1287200 61.5 59.5 63.5 1188700 64.7 63.2 66.2 2475800
Rural 72.4 70 74.9 385700 68.1 66 70.2 369400 70.2 68.6 71.8 755100
NSW 69 67.2 70.8 1672900 62.9 61.3 64.6 1558100 65.9 64.7 67.2 3231000

Notes: Estimates are based on 12252 respondents in NSW.

370 (2.93 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The indicator includes those who strongly agree, or agree that most people can be trusted. The question used was ‘Most
people can be trusted. Do you strongly agree, agree, disagree or strongly disagree?’.

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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FIGURE 123

VISIT NEIGHBOURS BY AGE, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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FIGURE 124

VISIT NEIGHBOURS BY SOCIOECONOMIC DISADVANTAGE SCORE, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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FIGURE 125

VISIT NEIGHBOURS BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002
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Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.

TABLE 34

VISIT NEIGHBOURS BY HEALTH AREA, PERSONS AGED 16 YEARS AND OVER, NSW, 2002

Area Males Females Persons
% LL UL (est. no.) % LL UL (est. no.) % LL UL (est. no.)

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI

Central Sydney 62 55.9 68 122600 54.5 49.4 59.7 112200 58.2 54.2 62.2 234800
Northern Sydney 62.2 55.9 68.6 190100 61.3 55.2 67.3 198200 61.7 57.3 66.1 388300
Western Sydney 66.5 60 72.9 169300 59.9 54.4 65.4 158200 63.1 58.9 67.4 327500
Wentworth 64.9 58.5 71.3 75300 64.8 59.3 70.4 77600 64.9 60.6 69.1 153000
South West Sydney 70.4 64.4 76.4 210200 56.6 50.9 62.3 170500 63.5 59.3 67.7 380700
Central Coast 75.5 69.1 81.8 82000 70.5 65.1 76 82300 72.9 68.7 77.1 164300
Hunter 75.3 69.4 81.1 155100 67.6 62.3 72.9 143400 71.4 67.4 75.3 298500
Illawarra 77 71 83 100000 69.3 64.4 74.2 94100 73.1 69.2 76.9 194100
South East Sydney 62.2 55.9 68.6 195100 60.8 55.5 66.1 193000 61.5 57.4 65.7 388200
Northern Rivers 74.2 68.5 80 73000 61.3 55.5 67 62900 67.6 63.5 71.8 135900
Mid North Coast 74.3 68.4 80.3 72400 75.9 70.6 81.2 78200 75.1 71.2 79.1 150600
New England 71.4 64.8 78 45300 72 66.7 77.3 46800 71.7 67.5 75.9 92100
Macquarie 74.1 67.1 81.2 27500 68.6 63 74.1 25800 71.3 66.9 75.8 53300
Mid Western 70.7 64.7 76.6 42700 67.7 62.8 72.7 42400 69.2 65.3 73 85000
Far West 69.8 63.3 76.3 13000 66.4 60.2 72.6 11800 68.1 63.6 72.7 24800
Greater Murray 73.7 67.5 80 69500 68.1 62.9 73.3 66700 70.9 66.8 74.9 136100
Southern 77.6 72.3 82.9 54100 69.3 64.4 74.1 48600 73.4 69.8 77.1 102700
Urban 67.3 65.1 69.5 1299900 61.6 59.6 63.6 1229600 64.4 62.9 65.9 2529400
Rural 73.7 71.4 76 397400 68.8 66.8 70.9 383300 71.2 69.7 72.8 780700
NSW 68.7 66.9 70.5 1697200 63.2 61.6 64.8 1612800 65.9 64.7 67.1 3310100

Notes: Estimates are based on 12603 respondents in NSW.

19 (0.15 per cent) were ‘not stated’ (Don’t know or Refused) for this indicator in NSW.

The indicator includes those who visited someone in their neighbourhood at least once in the past week. The question
used was ‘How often have you visited someone in your neighbourhood in the past week?’

Source: NSW Health Survey 2002 (HOIST) Centre for Epidemiology and Research, NSW Department of Health.
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11. CONCLUSION

The New South Wales Continuous Health Survey
commenced in 2002. This report, on the health of NSW
adults aged 16 years and over, is the inaugural report from
this program.

Data were collected on a range of health behaviours, health
status, use of and satisfaction with health services, social
capital, and demographic information. Where possible
indicators have been aligned with those collected in
previous NSW health surveys, so that time series trends
can be examined. Some of the trends and changes over
the last six years are highlighted below.

Health behaviours

Health behaviours are known to influence health and
wellbeing. Between 1997 and 2002 there have been
changes in some health behaviours with discernible effects.
The proportion of smoke-free households (69.8 per cent
to 81.0 per cent), and the proportion of homes with a smoke
alarm or detector (58.2 per cent to 72.9 per cent) has
increased. There has been a notable reduction in the
proportion of people who are current smokers (24.0 per
cent to 21.4 per cent), who participate in any risk drinking
behaviour (42.3 per cent to 34.7 per cent), and who
consume reduced- or low-fat milk (45.7 per cent to 43.4
per cent).

Many health behaviours have remained unchanged. The
proportion of people eating the recommended daily fruit
(45.3 per cent) and vegetable intake (16.2 per cent) is
unchanged. People are not exercising any more or less
and only 46.6 per cent undertake adequate physical
activity. Among women the rates of Pap tests (74.6 per
cent) and screening mammograms (75.2 per cent) within
the last two years are also unchanged.

A number of indicators have been reported for the first
time and trends in these new indicators will continue to
be monitored. Among people who drink alcohol, 14.4 per
cent engage in high-risk drinking. Exposures to a range
of environmental substances that affect health have been
explored, such as exposure to indoor air pollution, wood
smoke via wood fires, or benzene via garages attached to
homes, and exposure to mosquitoes. Use of public water
supplies, water quality, and exposure to blue green algae
through recreational water use are also examined.
Vaccinations for influenza and pneumococcal pneumonia
in people over 65 years are also reported.

Health status

Monitoring the health status of a population helps to detect
emerging patterns of illness and disease and provides
information to inform policy and planning of health
services. There have been some obvious changes in the
health status of the population between 1997 and 2002.

The proportion of people reporting diabetes (4.7 per cent
to 6.1 per cent), high and very high physiological stress
(10.5 per cent to 12.2 per cent), overweight and obesity
(42.2 per cent to 46.3 per cent), and reporting they had
ever been told they had high blood pressure (16.3 per
cent to 19.9 per cent) have all increased. The proportion
of people who have had their cholesterol measured within
two years (47.2 per cent to 53.5 per cent), or who report no
natural teeth missing (35.0 per cent to 37.2 per cent) has
also increased. Excellent, very good, or good self-rated
health status has decreased from 84.9 per cent to 80.7 per
cent. There has been no change in the proportion of people
reporting current asthma (10.6 per cent), or reporting that
they have had their blood pressure last measured within
two years (86.7 per cent).

For the first time, information on chemical sensitivity and
work related injuries has been collected.

Health services

As part of the continuing commitment to monitoring
satisfaction with health services in NSW, questions were
asked about the use of and satisfaction with a range of
services. These included difficulties getting health care
when needed, admission to hospital, or attendance at an
emergency department, or use of community health
centres or public dental services.

Between 1997 and 2002 the proportion of people
reporting difficulties getting health care when needed
increased (10.0 per cent to 12.6 per cent) and the
proportion of people giving a positive rating of emergency
department care decreased (80.3 per cent to 76.5 per cent).

There were no changes in the proportion of people who
gave positive ratings of hospital inpatient care (91.0 per
cent). Emergency department attendance in the previous
12 months (14.3 per cent) and hospital admission in the
previous 12 months (13.9 per cent) remained unchanged
between 1997 and 2002.

For the first time information on attendance at and rating
of public dental services and community health centres
was collected and these will continue to be monitored.

Social capital

The term ‘social capital’ refers to the institutions,
relationships, and norms that shape social networks, foster
trust, and facilitate coordination and cooperation for
mutual benefit. The New South Wales Adult Health Survey
2002 included questions on social reciprocity and
neighbourhood connection, feelings of trust and safety,
and participation in the local community. This is the first
time that questions on social capital have been included
in an adult survey conducted by the NSW Health Survey
Program.
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Future

There are a number of changes for the 2003  health survey.
In the health status section, expanded modules on asthma
(focusing on medications and severity) and diabetes
(focusing on complications and screening) will be
included. The section on cardiovascular precursors will
not be included in the 2003 survey.

In addition there are new modules on food handling,
incidence of gastrointestinal disease, incontinence, and
sun protection. Finally, the mammographic and cervical
cancer screening modules will be suspended in 2003,
along with the hysterectomy rate module. In addition the

physical activity module will be cut down with the exclusion
of the household chore and gardening component.

Table 35 provides a summary of the trends observed
between 1997 and 2002, in key indicators monitored by
the New South Wales Health Survey Program.

The continued monitoring of indicators via the New South
Wales Continuous Health Survey Program will provide
information that will assist health professionals, health
planners, and those involved in policy development to
plan, implement, and evaluate health programs and
initiatives within the community and within population
target groups.

TABLE 35

TRENDS IN INDICATORS, NSW, 1997–2002

Topic Indicator Year Males (95%CI) Females (95%CI) Persons (95%CI)

Health Alcohol risk drinking (Guideline 1) 1997 50.7 (49.3–52.2) 34.1 (32.9–35.4) 42.3 (41.3–43.3)

behaviours 1998 50.5 (49.0–52.1) 36.2 (34.9–37.5) 43.2 (42.2–44.2)

2002 39.2 (37.3–41.1) 29.7 (28.1–31.2) 34.4 (33.1–35.6)

High risk drinking in the past 4 weeks 2002 16.7 (15.0–18.4) 11.7 (10.3–13.1) 14.4 (13.3–15.5)

Pap smear test within the last 2 years 1997

1998 77.3 (75.9–78.7) 77.3 (75.9–78.7)

2002 74.6 (72.8–76.4) 74.6 (72.8–76.4)

Screening mammogram within the last
2 years 1997 73.3 (70.9–75.7) 73.3 (70.9–75.7)

1998 76.4 (74.1–78.7) 76.4 (74.1–78.7)

2002 75.2 (72.6–77.8) 75.2 (72.6–77.8)

Hysterectomy rate 1997 13.3 (12.4–14.1) 13.3 (12.4–14.1)

1998 13.0 (12.2–13.9) 13.0 (12.2–13.9)

2002 12.1 (11.1–13.1) 12.1 (11.1–13.1)

Use public water as usual source of water 2002 81.1 (79.5–82.6)

Recreational water use limited by blue
green algae in last 12 months 2002 6.9 (5.9–7.9)

Gas cooking without ventilation 2002 55.6 (52.9–58.3)

Exposure to unflued heating 2002 22.6 (20.6–24.7)

Potential exposure to benzene through
internally-accessed garages 2002 22.2 (20.0–24.3)

Vaccinated against influenza in the last 12
months 1997 55.8 (52.3–59.2) 58.2 (55.3–61.0) 57.1 (54.9–59.3)

1998 61.9 (58.5–65.3) 64.5 (61.8–67.2) 63.3 (61.2–65.5)

2002 75.3 (72.4–78.3) 75.7 (73.0–78.3) 75.5 (73.5–77.5)
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TABLE 35 continued

TRENDS IN INDICATORS, NSW, 1997–2002

Topic Indicator Year Males (95%CI) Females (95%CI) Persons (95%CI)

Vaccinated against pneumococcal disease
in the last 5 years 2002 36.7 (33.3–40.1) 41.5 (38.5–44.4) 39.4 (37.2–41.6)

Homes with a smoke alarm or detector 1997 58.2 (57.2–59.1)

1998 64.0 (63.0–65.0)

2002 72.9 (71.8–74.0)

Recommended daily fruit intake 1997 37.8 (36.4–39.2) 51.1 (49.8–52.4) 44.5 (43.6–45.5)

1998 38.0 (36.5–39.5) 49.2 (47.9–50.5) 43.7 (42.7–44.7)

2002 40.3 (38.4–42.2) 50.1 (48.4–51.7) 45.3 (44.0–46.5)

Recommended vegetable intake 1997 10.8 (10.0–11.7) 21.7 (20.6–22.7) 16.3 (15.6–17.0)

1998 9.8 (8.9–10.6) 20.5 (19.5–21.6) 15.2 (14.5–15.9)

2002 9.2 (8.2–10.3) 22.9 (21.6–24.2) 16.2 (15.3–17.0)

Usual use of low fat, reduced fat or skim
milk 1997 37.5 (36.0–38.9) 53.8 (52.4–55.1) 45.7 (44.7–46.7)

1998 38.8 (37.3–40.3) 52.4 (51.1–53.8) 45.7 (44.7–46.7)

2002 35.8 (34.0–37.6) 50.7 (49.0–52.4) 43.4 (42.1–44.6)

Food insecurity last 12 months 2002 5.2 (4.4–6.0) 6.1 (5.3–6.9) 5.7 (5.1–6.2)

Adequate physical activity 1997

1998 52.2 (50.7–53.7) 43.1 (41.8–44.4) 47.6 (46.6–48.6)

2002 50.4 (48.4–52.3) 42.9 (41.2–44.5) 46.6 (45.3–47.8)

Current daily or occasional smoking 1997 27.2 (25.9–28.5) 21.0 (20.0–22.0) 24.0 (23.2–24.9)

1998 26.2 (24.8–27.5) 21.3 (20.2–22.4) 23.7 (22.9–24.6)

2002 23.9 (22.2–25.6) 18.9 (17.6–20.2) 21.4 (20.3–22.4)

Smoke–free households 1997 69.8 (68.9–70.6)

1998 73.2 (72.3–74.1)

2002 81.0 (80.0–82.0)

Over estimation of smokers in the
community 2002 79.8 (78.2–81.5) 84.8 (83.5–86.2) 82.3 (81.2–83.3)

Health Excellent, very good, or good self–rated
status health status 1997 84.9 (83.9–85.8) 85.0 (84.1–85.9) 84.9 (84.3–85.6)

1998 84.9 (83.9–85.9) 83.0 (82.1–83.9) 83.9 (83.2–84.6)

2002 81.8 (80.3–83.3) 79.7 (78.5–81.0) 80.7 (79.7–81.7)

Ever diagnosed with asthma 1997 14.9 (13.9–16.0) 18.1 (17.1–19.2) 16.6 (15.8–17.3)

1998 15.4 (14.3–16.5) 18.0 (17.0–19.0) 16.7 (16.0–17.5)

2002 18.3 (16.8–19.9) 20.9 (19.6–22.3) 19.6 (18.6–20.7)

Current asthma 1997 8.7 (7.9–9.5) 11.9 (11.0–12.8) 10.3 (9.7–10.9)

1998 8.9 (8.0–9.8) 10.9 (10.1–11.7) 9.9 (9.3–10.5)

2002 9.1 (8.0–10.2) 12.0 (11.0–13.0) 10.6 (9.8–11.3)

Blood pressure measured within the last
2 years 1997 82.9 (81.7–84.0) 91.7 (90.9–92.4) 87.3 (86.7–88.0)

1998 83.2 (82.0–84.4) 91.8 (91.0–92.5) 87.5 (86.8–88.2)

2002 82.4 (80.8–84.0) 90.8 (89.8–91.9) 86.7 (85.8–87.7)

High blood pressure 1997 16.7 (15.6–17.7) 16.1 (15.1–17.0) 16.3 (15.7–17.0)

1998 17.2 (16.1–18.4) 17.1 (16.2–18.1) 17.2 (16.5–17.9)

2002 20.9 (19.4–22.4) 19.0 (17.9–20.2) 19.9 (19.0–20.9)

Cholesterol measured within last 2 years 1997 47.8 (46.4–49.3) 46.6 (45.3–47.9) 47.2 (46.2–48.2)

1998 50.8 (49.3–52.4) 47.5 (46.2–48.8) 49.1 (48.1–50.2)

2002 54.7 (52.6–56.7) 52.4 (50.7–54.1) 53.5 (52.2–54.8)

High cholesterol 1997 25.0 (23.4–26.5) 23.6 (22.2–24.9) 24.3 (23.2–25.3)

1998 21.5 (20.0–23.0) 21.4 (20.1–22.6) 21.4 (20.5–22.4)

2002 25.3 (23.4–27.3) 24.4 (22.8–26.0) 24.9 (23.6–26.1)

Diagnosed chemical sensitivity 2002 2.4 (1.9–3.0) 3.4 (2.8–4.1) 2.9 (2.5–3.4)

Diabetes or high blood sugar 1997 5.2 (4.6–5.8) 4.3 (3.8–4.8) 4.7 (4.3–5.1)

1998 4.9 (4.2–5.5) 4.0 (3.5–4.5) 4.5 (4.0–4.9)

2002 6.6 (5.8–7.4) 5.7 (5.0–6.4) 6.1 (5.6–6.7)

Work related injury in last 12 months 2002 17.9 (16.0–19.7) 12.8 (11.3–14.3) 15.6 (14.4–16.8)
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TABLE 35 continued

TRENDS  IN INDICATORS, NSW, 1997–2002

Topic Indicator Year Males (95%CI) Females (95%CI) Persons (95%CI)

High and very high psychological distress 1997 9.2 (8.4–10.0) 12.9 (12.0–13.8) 11.1 (10.5–11.7)

1998 9.0 (8.1–9.9) 12.0 (11.1–12.8) 10.5 (9.9–11.1)

2002 10.5 (9.3–11.6) 14.0 (12.8–15.1) 12.2 (11.4–13.1)

No natural teeth missing 1997

1998 36.3 (34.8–37.8) 33.7 (32.4–35.0) 35.0 (34.0–36.0)

2002 37.9 (36.0–39.9) 36.6 (34.9–38.2) 37.2 (36.0–38.5)

Overweight and obesity 1997 49.7 (48.3–51.2) 34.5 (33.3–35.8) 42.2 (41.2–43.1)

1998 50.3 (48.7–51.8) 34.5 (33.2–35.7) 42.5 (41.4–43.5)

2002 53.9 (52.0–55.9) 38.5 (36.9–40.1) 46.3 (45.0–47.6)

Health Difficulties getting health care when
services needing it 1997 8.9 (8.1–9.7) 11.1 (10.4–11.9) 10.0 (9.5–10.6)

1998 8.6 (7.8–9.4) 11.9 (11.1–12.6) 10.3 (9.7–10.8)

2002 10.9 (9.7–12.0) 14.2 (13.1–15.3) 12.6 (11.8–13.4)

Emergency department attendance in the
previous 12 months 1997 15.7 (14.7–16.7) 11.9 (11.1–12.7) 13.8 (13.1–14.4)

1998 13.9 (12.9–14.9) 12.0 (11.2–12.8) 12.9 (12.3–13.6)

2002 14.7 (13.4–16.0) 13.8 (12.8–14.9) 14.3 (13.4–15.1)

Emergency department care rated as
excellent, very good or good 1997 80.5 (77.7–83.4) 79.9 (77.0–82.9) 80.3 (78.2–82.3)

1998 82.6 (79.5–85.6) 78.6 (75.7–81.5) 80.7 (78.6–82.8)

2002 79.8 (75.9–83.7) 73.2 (69.3–77.0) 76.5 (73.8–79.3)

Hospital admission in the previous 12
months 1997 11.3 (10.4–12.2) 14.7 (13.8–15.5) 13.0 (12.4–13.6)

1998 11.5 (10.6–12.4) 15.4 (14.5–16.3) 13.5 (12.8–14.1)

2002 11.3 (10.1–12.4) 16.3 (15.1–17.6) 13.9 (13.0–14.7)

Hospital care rated as excellent, very good
 or good 1997 90.3 (87.9–92.7) 89.9 (87.9–91.9) 90.1 (88.5–91.6)

1998 92.5 (90.3–94.6) 90.0 (88.1–91.9) 91.0 (89.6–92.5)

2002 93.5 (90.7–96.2) 89.3 (86.4–92.2) 91.0 (88.9–93.0)

Community health centre attendance in the
previous 12 months 2002 4.8 (4.0–5.6) 8.9 (8.0–9.9) 6.9 (6.3–7.5)

Community health centre care rated as
 excellent, very good or good 2002 91.6 (86.8–96.3) 93.7 (91.0–96.4) 92.9 (90.5–95.4)

Public dental service attendance in the
previous 12 months 2002 3.9 (3.1–4.6) 5.2 (4.4–5.9) 4.5 (4.0–5.0)

Public dental service care rated as
excellent, very good or good 2002 81.7 (74.4–89.1) 80.7 (75.1–86.4) 81.2 (76.7–85.6)

Social Attended a community event at least once
Capital in the last 6 months 2002 52.9 (51.0–54.9) 60.5 (58.9–62.1) 56.8 (55.5–58.0)

Helped out any local group or organisation
at least once in the past 3 months 2002 30.5 (28.7–32.2) 35.7 (34.1–37.3) 33.1 (32.0–34.3)

Active member of a local organisation,
church or club 2002 45.5 (43.6–47.5) 42.3 (40.7–43.9) 43.9 (42.6–45.1)

Most people can be trusted 2002 69.0 (67.2–70.8) 62.9 (61.3–64.6) 65.9 (64.7–67.2)

Feel safe walking down their street after
dark 2002 78.0 (76.4–79.5) 55.8 (54.2–57.5) 66.8 (65.6–67.9)

Area has a reputation for being a safe
place 2002 75.2 (73.6–76.9) 71.6 (70.1–73.1) 73.4 (72.3–74.5)

Visit neighbours 2002 68.7 (66.9–70.5) 63.2 (61.6–64.8) 65.9 (64.7–67.1)

Able to ask for neighbourhood help to care
for a child 2002 73.3 (71.5–75.1) 68.0 (66.4–69.6) 70.6 (69.4–71.8)

Run into friends and acquaintances when
shopping in local area 2002 80.4 (78.8–82.0) 83.7 (82.4–84.9) 82.0 (81.1–83.0)

Sad to leave neighbourhood 2002 71.2 (69.4–73.0) 75.7 (74.3–77.2) 73.5 (72.4–74.7)
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QUESTION MODULES

The survey questions used in the New South Wales Adult
Health Survey 2002 are available as individual question
modules. This includes modules on alcohol, asthma, cancer
screening, cardiovascular disease precursors, chemical
sensitivity, community health centres, demographics,
diabetes, difficulties getting health care, emergency
departments, hospitals, immunisation, injury prevention,
work-related injury, mental health, nutrition, oral health,
overweight and obesity, physical activity,  public dental
serices, self-rated health, smoking, and social capital.

Alcohol question module
Now I would like to ask you some questions about
alcohol.

Q1. How often do you usually drink alcohol?
[PROMPT IF NECESSARY]

1. ___ Number of days
2. Less than once per week
3. don’t drink alcohol

→ END OF MODULE
X Don’t know
R Refused

Q2. Alcoholic drinks are measured in terms of a
‘standard drink’. A standard drink is equal to 1
middy of full-strength beer, 1 schooner of light
beer, 1 small glass of wine or 1 pub-sized nip
of spirits. On a day when you drink alcohol,
how many standard drinks do you usually
have? [PROMPT IF NECESSARY]

1.  ___ Number of drinks
X Don’t know
R Refused

Q3. In the past 4 weeks have you had more than [4
if male; 2 If female] drinks in a day? [PROMPT
IF NECESSARY]

1. Yes
2. No → END OF MODULE
X Don’t know → END OF MODULE
R Refused → END OF MODULE

Q4. In the past 4 weeks how often have you had
[11 or more if male; 7 or more if female] drinks
in a day?

1.  ___ Number of times
2. Not at all
X Don’t know
R Refused

Q5. In the past 4 weeks how often have you had
[7–10 if male; 5–6 if female] drinks in a day?

1.  ___ Number of times
2. Not at all

X Don’t know
R Refused

Asthma question module
The next few questions are about asthma.

Q1. Have you ever been told by a doctor or at a
hospital that you have asthma?

1. Yes
2. No → END OF MODULE
X Don’t know → END OF MODULE
R Refused → END OF MODULE

Q2. Have you had symptoms of asthma or taken
treatment for asthma in the last 12 months?

1. Yes
2. No → END OF MODULE
X Don’t know → END OF MODULE
R Refused → END OF MODULE

Q3. Have you had symptoms of asthma or taken
treatment for asthma in the last 4 weeks?

1. Yes
2. No → END OF MODULE
X Don’t know → END OF MODULE
R Refused → END OF MODULE

Q4. Have you visited your GP or local doctor for an
attack of asthma in the last 4 weeks?

1. Yes
2. No
X Don’t know
R Refused

Q5. Have you visited a hospital emergency
department for an attack of asthma in the last 4
weeks?

1. Yes
2. No
X Don’t know
R Refused

Cancer screening question module
I would now like to ask you some questions about
women’s health matters.

Q1. A mammogram is an X-ray taken of the breasts
by a machine that presses against the breast
while the picture is taken. It is a means of
detecting breast cancer in the early stages.
Have you ever had a mammogram?

1. Yes
2. No → Q6
X Don’t know → Q6
R Refused → Q6
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Q2. When did you last have a mammogram?

1. Less than 1 year ago
2. 1 year to less than 2 years ago
3. 2 years to less than 3 years ago
4. 3 years to less than 4 years ago
5. 4 years to less than 5 years ago
6. 5 or more years ago
X Don’t know
R Refused

Q3. Can you tell me all the reasons why you had
your last mammogram? [MULTIPLE
RESPONSE]

1. Breast problem (lump, discharge, or
pain)

2. Family history
3. Had breast cancer in the past
4. Regular check up
5. Due for screening mammogram
6. Doctor recommended it
7. An invitation from BreastScreen or

a breast screening and assessment
unit

8. Publicity about breast cancer and
screening

9. Urged by a friend or relative to go
10. Other [SPECIFY]
11. Don’t know

Q4. Do you have mammograms regularly?

1. Yes
2. No → Q6
X Don’t know → Q6
R Refused → Q6

Q5. What is the usual time period between your
mammograms?

1. ___ Number of years
2. Only had one
X Don’t know
R Refused

Q6. A Pap test, sometimes called a Pap smear, is a
routine test carried out by a doctor. It is
recommended for all women for early
detection of cancer of the cervix. Have you
ever had a Pap test?

1. Yes
2. No → END OF MODULE
X Don’t know → END OF MODULE
R Refused

Q7. When did you last have a Pap test?

1. Less than 1 year ago
2. 1 year to less than 2 years ago
3. 2 years to less than 3 years ago
4. 3 years to less than 4 years ago
5. 4 years to less than 5 years ago

6. 5 or more years ago
X Don’t know

Q8. Do you have Pap tests regularly?

1. Yes
2. No → END OF MODULE
X Don’t know → END OF MODULE
R Refused → END OF MODULE

Q9. What is the usual time period between your
Pap tests?

1. Only had one Pap Test
2. Less than 1 year ago
3. ___ Number of years
X Don’t know
R Refused

Cardiovascular disease precursors
question module
Now I would like to ask you about blood pressure and
cholesterol.

Q1. When did you last have your blood pressure
measured?

1. 0–3 months
2. 4–6 months
3. 7–12 months
4. 13 months to 2 years ago
5. More than 2 years ago
6. Never measured → Q4
X Don’t know
R Refused

Q2. Have you ever been told by a doctor or at a
hospital that you have high blood pressure
sometimes called hypertension?

1. Yes
2. Yes, but only during pregnancy

→ Q4
3. Yes, but only temporarily → Q4
4. No → Q4
X Don’t know → Q4
R Refused → Q4

Q3. What are you doing now to manage your high
blood pressure or hypertension? [MULTIPLE
RESPONSE]

1. Following a diet (including
reducing salty food, weight
reduction diet)

2. Trying to lose weight
3. Exercising most days
4. Taking medication to help lower

your blood pressure
5. Doing anything else to manage your

blood pressure [SPECIFY]
6. Not applicable as no longer have

high blood pressure
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7. Not doing anything to manage high
blood pressure

X Don’t know
R Refused

Q4. When did you last have your cholesterol
measured?

1. 0–6 months
2. 7–12 months
3. 13 months to 2 years ago
4. More than 2 years ago
5. Never measured

→ END OF MODULE
X Don’t know
R Refused

Q5. Have you ever been told by a doctor or at a
hospital that you have high cholesterol?

1. Yes
2. No → END OF MODULE
3. Borderline
X Don’t know → END OF MODULE
R Refused → END OF MODULE

Q6. What are you doing now to manage your high
cholesterol? [MULTIPLE RESPONSE]

1. Following a diet [including
reducing salty food, weight
reduction diet]

2. Trying to lose weight
3. Exercising most days
4. Taking medication to help lower

your cholesterol
5. Doing anything else to manage your

high cholesterol [SPECIFY]
6. Not applicable as no longer have

high cholesterol
7. Not doing anything to manage high

cholesterol.
X Don’t know
R Refused

Chemical sensitivity question module
Now a couple of questions about odours.

Q1. Do certain chemical odours or smells regularly
make you unwell?

1. Yes
2. No
X Don’t know
R Refused

Q2. Have you ever been diagnosed with a chemical
sensitivity? [Chemical sensitivity is a
heightened physical response to chemical
odours, which can include symptoms such as
headaches, nausea dizziness or other
symptoms.]

1. Yes
2. No
X Don’t know
R Refused

Community health centre question module
The next questions are about your use of health services.

Q1. In the last 12 months, have you attended a
government run community health centre?

1. Yes
2. No → END OF MODULE
X Don’t know → END OF MODULE
R Refused → END OF MODULE

Q2. Overall, what do you think of the care you
received at the community health centre?
[READ OUT]

1. Excellent→ Q4
2. Very Good → Q4
3. Good → Q4
4. Fair
5. Poor
X Don’t know → Q4
R Refused → Q4

Q3. Could you briefly describe why you rated the
care you received as fair or poor?

1. Description_________________

Q4. If you had to use a community health centre
again, would you prefer to return to this same
community health centre or go to a different
community health centre?

1. Prefer same community health centre
2. Prefer different community health

centre
3. Depends on condition or reason for

going
X Don’t know
R Refused

Q5. Did someone at this community health centre
tell you how to cope with your condition when
you returned home?

1. Yes
2. No → END OF MODULE
3. Not Applicable → END OF

MODULE
X Don’t know → END OF MODULE
R Refused → END OF MODULE

Q6. How adequate was this information once you
went home? [READ OUT]

1. Very adequate
2. Adequate
3. Inadequate
4. Completely inadequate
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X Don’t know
R Refused

Demographics question module

Q1. [RECORD LANGUAGE SURVEY
RECORDED IN]

1. English
2. Arabic
3. Chinese
4. Greek
5. Italian
6. Vietnamese

Q2. A letter was sent to your household recently
about this study. Do you remember
receiving this letter?

1. Yes
2. No → Q6
X Don’t know → Q6
R Refused → Q6

Q3. How many people, including yourself, live in
your household?

1. ___ Number of people

Q4. How many children under 6 years of age live
in this household?

1. ___ Number of people

Q5. How many people aged 65 years old or over,
live in this household?

1. ___ Number of people

Q6. Could you please tell me how old you are
today?

1. ___ Age in years
X Don’t know
R Refused

Q7. Are you male or female? [ONLY ASK IF
UNSURE]

1. Male
2. Female

Q8. Besides yourself, who else lives in your
household? [MULTIPLE RESPONSE]

1. No-one—lives alone
2. Mother
3. Father
4. Respondent’s partner
5. Step-mother
6. Step-father
7. Grandparents
8. Sons or daughters
9. Brothers and sisters
10. Step-brothers or step-sisters
11. Other relatives
12. Non-family members
13. Other [SPECIFY]

X Don’t know
R Refused

Q9. What is your current formal marital status?

1. Married
2. Widowed
3. Separated but not divorced
4. Divorced
5. Never married
X Don’t know
R Refused

Q10. In which country were you born?

1. Australia
2. ______ Other country [SPECIFY]
X Don’t know
R Refused

Q11. When did you first arrive in Australia to live
here for one year or more?

1. ____ Year
X Don’t know
R Refused

Q12. Do you usually speak a language other than
English at home?

1. Yes
2. No
X Don’t know
R Refused

Q13. What langauge do you usually speak at home?

1. _____ Language [SPECIFY]
X Don’t know
R Refused

Q14. What is the highest level of primary or high
school that you have completed? [PROMPT IF
NECESSARY]

1. Never attended school
2. Currently still at school
3. Year 8 or below
4. Year 9 or equivalent
5. Year 10 or equivalent
6. Year 11 or equivalent
7. Year 12 or equivalent (Matriculation

or Leaving)
X Don’t know
R Refused

Q15. What is the level of the highest qualification
you have completed?

1. Completed School Certificate or
Intermediate or Year 10 or 4th Form

2. Completed HSC or Leaving or Year
12 or 6th Form

3. TAFE certificate or diploma
4. University, CAE or some other

tertiary institute degree or higher
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5. Other [SPECIFY]_____________
6. Completed Primary School
7. Completed years 7–9
X Don’t know
R Refused

Q16. In the last week, which of the following best
describes your employment status?[READ
OUT]

1. Worked for payment or profit
2. Worked for payment or profit, but

absent on paid leave, holidays, on
strike or stood down

3. Unpaid work in a family business
4. Other unpaid work
5. Other unpaid work
6. Did not have a job
X Don’t know
R Refused

Q18. Were you actively looking for work in the last
week?

1. Yes—looked for full-time work
2. Yes—looked for part-time work
3. No—did not look for work
X Don’t know
R Refused

Q19. In the main job held in the last week, were
you:

1. A wage or salary earner
2. Conducting own business with

employees
3. Conducting own business without

employees
4. A helper not recieving wages
X Don’t know
R Refused

Q20. How do you usually get to work? [MULTIPLE
RESPONSE]

1. Train
2. Bus
3. Ferry
4. Tram (including light rail)
5. Taxi
6. Car—as driver
7. Car—as passenger
8. Truck
9. Motorbike or motor scooter
10. Bicycle
11. Walk only
12. Work at home
13. Other
X Don’t know
R Refused

Q21. Do you currently receive a government
pension, allowance or benefit?

1. Yes
2. No
X Don’t know
R Refused

Q22. I would like to ask you some questions about
your housing arrangements. Are you: [READ
OUT]

1. Paying rent or board
2. Paying off this dwelling
3. Outright owner or fully owned
4. Living rent free
5. Purchasing under a rent–buy scheme
6. Occupying your dwelling under a

life tenure scheme
7. Other [SPECIFY]
X Don’t know
R Refused

Q23. What type of accommodation do you live in?
[PROMPT IF NECESSARY]

1. Separate house
2. Semi-detached–town house–

terraced house–villa
3. Unit, flat or apartment–granny flat
4. Caravan, cabin, houseboat
5. Improvised home, tent, sleeper out
6. House–flat attached to a shop–office
7. Other [SPECIFY] ______ (for

example, hotel, retirement village)
X Don’t know
R Refused

Q24. Before tax is taken out, which of the following
ranges best describes your household’s
approximate income, from all sources, over the
last 12 months?

1. Less than $10,000
2. $10,000–$20,000
3. $20,000–$40,000
4. $40,000–$60,000
5. $60,000–$80,000
6. More than $80,000
X Don’t know
R Refused

Q25. How long have you lived in your local area?

1. ____ years
X Don’t know
R Refused

Q26. What is the name of your local council or
shire?

1. ________
X Don’t know
R Refused
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Q27. What is the name of the town or suburb where
you live?

1. ____
X Don’t know
R Refused

Q28. Could you tell me your postcode?

1. ____
X Don’t know
R Refused

Q29. Do you have more than one telephone number
in your household?

1. Yes
2. No
X Don’t know
R Refused

Q30. How many residential telephone numbers do
you have? Do not include mobile phone
numbers, dedicated fax numbers or modems.

1. _____ number of phone numbers
X Don’t know
R Refused

Diabetes question module
The next few questions are about diabetes and high blood
sugar. Diabetes is a disease where there is too much sugar
in the blood.

Q1. Have you ever been told by a doctor or at a
hospital that you have diabetes?

1. Yes [If female adult → Q3; if child
or male →Q5]

2. No
3. Only during pregnancy → END OF

MODULE
X Don’t know
R Refused

Q2. Have you ever been told by a doctor or at a
hospital that you have high blood sugar?

1. Yes—[If female adult → Q3; if child
or male → Q6]

2. No → END OF MODULE
3. Borderline—if male → Q6
4. Only during pregnancy → END OF

MODULE
X Don’t know → END OF MODULE
R Refused → END OF MODULE

Q3. [If female then ask] Were you pregnant when
you were first told you had diabetes or high
blood sugar?

1. Yes
2. No → Q5
X Don’t know → Q5
R Refused → Q5

Q4. [If female then ask] Have you ever had
diabetes–high blood sugar apart from when
you were pregnant?

1. Yes
2. No → END OF MODULE
X Don’t know
R Refused

Q5. What type of diabetes were you told you had?

1. Type 1
2. Type 2
3. Gestational
4. Other [SPECIFY]
X Don’t know
R Refused

Q6. How old were you when you were first told you
had diabetes or high blood sugar? [If ongoing
diabetes since pregnancy, then age of
diagnosis during pregnancy]

1. ___ Years
X Don’t know
R Refused

Q7. What are you doing now to manage your
diabetes or high blood sugar? [MULTIPLE
RESPONSE]

1. Having insulin injections
2. On tablets for diabetes or high blood

sugar
3. Following a special diet [for

example, reducing sugar and or fat
in the diet]

4. Losing weight
5. Exercising most days
6. Doing anything else to manage your

diabetes or high blood sugar
7. Other [SPECIFY]
8. Not doing anything to control

diabetes
X Don’t know
R Refused

Q8. Have you been given a blue and orange card
about managing your diabetes?

1. Yes
2. No
X Don’t know
R Refused

Difficulties getting health care question
module

Q1. Do you have any difficulties getting health
care when you need it?

1. Yes → Q2
2. No → END OF MODULE
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3. Don’t need health care → END OF
MODULE

X Don’t know → END OF MODULE
R Refused → END OF MODULE

Q2. Please describe the difficulties you have.

1. Description _________________
 → END OF MODULE

Q3. Do you have any comments on the health
services in your local area?

1. Comments __________________

Emergency department question module
The next questions are about your use of health services.

Q1. In the last 12 months, have you attended a
hospital emergency department (or casualty)
for your own medical care?

1. Yes
2. No → END OF MODULE
X Don’t Know → END OF MODULE
R Refused → END OF MODULE

Q2. Which hospital’s emergency department did
you last attend?

1. Name of hospital _____________

Q3. Overall, what do you think of the care you
received at this emergency department?
[READ OUT]

1. Excellent → Q5
2. Very Good → Q5
3. Good → Q5
4. Fair
5. Poor
X Don’t know → Q5
R Refused → Q5

Q4. Could you briefly describe why you rated the
care you received as fair or poor?

1. Reasons ____________________

Q5. If you had to enter an emergency department
again, would you prefer to return to this
emergency department or go to a different
emergency department?

1. Prefer same emergency department
2. Prefer different emergency

department
3. Depends on condition or reason for

going
X Don’t know
R Refused

Environmental health question module
Now I have some questions about water usage.

Q1. What is your normal source of drinking water?

1. Public water supply

2. Bottled water
3. Rainwater
4. Private bore, spring or well
5. Other private supply [for example,

creek or farm dam]
6. Combination of different water

sources
7. Other [SPECIFY]
X Don’t know
R Refused

Q2. Do you treat your water before drinking? [If
Yes, how?]

1. No
2. Sometimes
3. Yes—Boiling
4. Yes—Filtering
5. Boil and filter
6. Yes—Other [SPECIFY]
X Don’t know
R Refused

Q3. In the past 12 months has blue-green algae
ever stopped you from using your usual
recreational lake or river for purposes such as
fishing, swimming or water skiing?

1. Yes
2. No
3. I don’t use my local lake or river for

recreational purposes
X Don’t know
R Refused

Q4. ‘Effluent’ is wastewater or sewage.
‘Treated effluent water’ is the water that comes
from wastewater (or sewage) after treatment.
Effluent water may be treated to a suitable
standard and re-used (for example, for watering
a golf course or on farms, or for flushing
toilets). Which of the following do you
support? [READ OUT—MULTIPLE
RESPONSE]

1. Re-use of treated effluent water
directly into rivers and waterways to
maintain water levels

2. Re-use of treated effluent water in
public parks and gardens

3. Re-use of treated effluent water by
combining it with drinking water
supply in reservoirs

4. Re-use of treated effluent water for
crop irrigation

5. None of the proposals

Environmental Risk (Home Environment)

Next I have some questions about your home environment.
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Q5. What is the usual way you heat the living areas
of your home?

1. A gas heater with flue (a pipe or vent
to the outside)

2. A gas heater without a flue
3. An electric space heater—this

includes oil column heaters.
4. Reverse cycle air conditioning
5. Slow burning combustion heater
6. An open fireplace
7. A kerosene heater
8. Other type of heater [SPECIFY]
9. Don’t have heating
X Don’t know
R Refused

Q6. What type of cook-top do you have?

1. Gas
2. Electric
3. No cook-top
4. Other [SPECIFY]
X Don’t know
R Refused

Q7. What type of oven do you have?

1. Gas
2. Electric
3. No oven
4. Other [SPECIFY]
X Don’t know
R Refused

Q8. How are steam and fumes removed when you
cook?

1. An exhaust fan, connected outside
or to the roof space

2. An exhaust fan where air is filtered
and returned to the kitchen

3. A flue (small chimney to remove
fumes outside) → Q10

4. Other [SPECIFY] → Q10
5. No means of removing fumes when

cooking → Q10
X Don’t know → Q10
R Refused → Q10

Q9. How often do you use the fan when cooking?
[READ OUT]

1. Always
2. Mostly
3. Sometimes
4. Rarely
5. Never
X Don’t know
R Refused

Q10. How often do you open windows or an external
door when cooking? [READ OUT]

1. Always
2. Mostly
3. Sometimes
4. Rarely
5. Never
X Don’t know
R Refused

Q11. Do you have a garage?

1. Yes
2. No → END OF MODULE
X Don’t know → END OF MODULE
R Refused → END OF MODULE

Q12. Which of the following best describes the
access to your garage? [READ OUT]

1. The garage can be accessed internally
from the house

2. The garage is attached but there is
no internal access from the house

3. The garage is separate
X Don’t know
R Refused

Environmental Risk (Mosquitoes)

Now I have some questions about protection from
mosquitoes.

Q13. When mosquitoes are around, how often do
you take measures to avoid being bitten?
[READ OUT]

1. Always
2. Often
3. Sometimes
4. Rarely → Q15
5. Never → Q15
X Don’t know → Q15
R Refused → Q15

Q14. What measures do you take? [MULTIPLE
RESPONSE]

1. Reduce breeding sites on your
property or around the home → END
OF MODULE

2. Use insect repellents such as
Aerogard, Rid → END OF MODULE

3. Cover up exposed parts of the body
→ END OF MODULE

4. Stay indoors at dawn or dusk → END
OF MODULE

5. Use screens or netting on windows
and doors at home → END OF
MODULE

6. Use mosquito zappers, insect lights
or citronella candles → END OF
MODULE

7. Insecticide → END OF MODULE
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8. Other [SPECIFY] → END OF
MODULE

X Don’t know → END OF MODULE
R Refused → END OF MODULE

Q15. Can you tell me the main reason that you don’t
try to stop mosquitoes from biting you when
they are around?

1. Don’t get bitten
2. The bites don’t bother me
3. No mozzies around
4. Can’t afford protection
5. Don’t care or doesn’t matter if I get

bitten
6. Can’t be bothered
7. Other [SPECIFY]
X Don’t know
R Refused

Hospital question module
The next questions are about your use of health services.

Q1. In the last 12 months, have you stayed for at
least one night in hospital?

1. Yes
2. No → END OF MODULE
X Don’t know → END OF MODULE
R Refused → END OF MODULE

Q2. In which hospital was your most recent
overnight stay?

1. Name of hospital _______________

Q3. Can you tell me if that is a public or private
hospital?

1. Public hospital
2. Private hospital
3. Private hospital attached to a public

hospital
X Don’t know
R Refused

Q4. During your overnight hospital admission
were you admitted as a private or public
patient?

1. Private patient [that is, private health
insurance]

2. Public patient
X Don’t know
R Refused

Q5. Overall, what do you think of the care you
received at this hospital? [READ OUT]

1. Excellent → Q7
2. Very good → Q7
3. Good → Q7
4. Fair
5. Poor

X Don’t know → Q7
R Refused → Q7

Q6. Could you briefly describe why you rated the
care you received as fair or poor?

1. Description _________________

Q7. If you had to enter hospital again, would you
prefer to return to this hospital or go to a
different hospital?

1. Prefer same hospital
2. Prefer different hospital
3. Depends on condition or reason for

going
X Don’t know
R Refused

Q8. Did someone at this hospital tell you how to
cope with your condition when you returned
home?

1. Yes
2. No → END OF MODULE
3. Not applicable → END OF

MODULE
X Don’t know → END OF MODULE
R Refused → END OF MODULE

Q9. How adequate was this information once you
went home? [READ OUT]

1. Very adequate
2. Adequate
3. Inadequate
4. Completely inadequate
X Don’t know
R Refused

Immunisation question module
I now have a few questions about immunisation.

Q1. Has a health professional ever advised you to
be vaccinated against flu?

1. Yes
2. No
X Don’t know
R Refused

Q2. Were you vaccinated or immunised against flu
in the past 12 months?

1. Yes
2. No
X Don’t know
R Refused

Q3. Has a health professional ever advised you to
be vaccinated against pneumonia?

1. Yes
2. No
X Don’t know
R Refused
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Q4. When were you last vaccinated or immunised
against pneumonia?

1. Within the last 12 months
2. 12 months to 5 years ago
3. More than 5 years ago
4. Never vaccinated
X Don’t know
R Refused

Injury prevention question module
The next few questions are about safety issues.

Q1. How many smoke alarms or detectors are
installed in your home?

1. Number of alarms [If 0 → END OF
MODULE]

X Don’t know → END OF MODULE
R Refused → END OF MODULE

Q2. Has there ever been a fire in your home that
has activated a smoke alarm or detector?

1. Yes
2. No → END OF MODULE
X Don’t know → END OF MODULE
R Refused → END OF MODULE

Q3. When was the last time this occurred?

1. Within the last 12 months
2. 1 year to 3 years ago
3. More than 3 years ago
X Don’t know
R Refused

Q4. Thinking about the last time this happened,
was the fire extinguished without calling the
fire brigade?

1. Yes
2. No
X Don’t know
R Refused

Work-related injury question module
The next few questions are about any injuries you may
have received at work in the last 12 months.

Q1. Have you been employed in the last 12
months?

1. Yes
2. No → END OF MODULE
X Don’t know → END OF MODULE
R Refused → END OF MODULE

Q2. In the last 12 months have you suffered any
injury or illness related to work?

1. Yes
2. No → END OF MODULE
3 Don’t work → END OF MODULE
X Don’t know → END OF MODULE

R Refused → END OF MODULE

Q3. What type of injury or illness was this? If more
than one, please report the most recent injury
or illness.

1. Specify injury _______________

Q4. Did you receive medical treatment or
professional health care for this injury or
illness?

1. Yes
2. No → Q6
X Don’t know → Q6
R Refused → Q6

Q5. What medical treatment or professional health
care did you receive for this injury or illness?

1. General practitioner visit
2. Hospital outpatient visit
3. Admitted to hospital
4. Physiotherapist
5. Other allied health professional (for

example, occupational Therapist)
6. Chiropractor or osteopath or

acupuncturist
7. Naturopath or alternative health care

practitioner
8. Community nurse home visit
9. Other [SPECIFY]

Q6. How many days off work did you take for this
injury or illness?

1. None
2. 1–4 days
3. 5–30 days
4. 30 days or more
X Don’t know
R Refused

Q7. What industry were you working in at the time
of this injury or illness?

1. Specify Industry______________

Q8. Did you receive workers compensation for this
injury or illness?

1. Yes
2. No
3. Pending
X Don’t know
R Refused

Mental health question module
The next ten questions are about how you have been
feeling in the past 4 weeks

Q1. In the past 4 weeks, about how often did you
feel tired out for no good reason? [READ OUT]

1. All of the time
2. Most of the time
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3. Some of the time
4. A little of the time
5. None of the time
X Don’t know
R Refused

Q2. In the past 4 weeks, about how often did you
feel nervous? [READ OUT]

1. All of the time
2. Most of the time
3. Some of the time
4. A little of the time
5. None of the time → Q4
X Don’t know → Q4
R Refused → Q4

Q3. In the past 4 weeks, about how often did you
feel so nervous that nothing could calm you
down? [READ OUT]

1. All of the time
2. Most of the time
3. Some of the time
4. A little of the time
5. None of the time
X Don’t know
R Refused

Q4. In the past 4 weeks, about how often did you
feel hopeless? [READ OUT]

1. All of the time
2. Most of the time
3. Some of the time
4. A little of the time
5. None of the time
X Don’t know
R Refused

Q5. In the past 4 weeks, about how often did you
feel restless or fidgety? [READ OUT]

1. All of the time
2. Most of the time
3. Some of the time
4. A little of the time
5. None of the time → Q7
X Don’t know → Q7
R Refused → Q7

Q6. In the past 4 weeks, about how often did you
feel so restless you could not sit still? [READ
OUT]

1. All of the time
2. Most of the time
3. Some of the time
4. A little of the time
5. None of the time
X Don’t know
R Refused

Q7. In the past 4 weeks, about how often did you
feel depressed? [READ OUT]

1. All of the time
2. Most of the time
3. Some of the time
4. A little of the time
5. None of the time
X Don’t know
R Refused

Q8. In the past 4 weeks, about how often did you
feel that everything was an effort? [READ
OUT]

1. All of the time
2. Most of the time
3. Some of the time
4. A little of the time
5. None of the time
X Don’t know
R Refused

Q9. In the past 4 weeks, about how often did you
feel so sad that nothing could cheer you up?
[READ OUT]

1. All of the time
2. Most of the time
3. Some of the time
4. A little of the time
5. None of the time
X Don’t know
R Refused

Q10. In the past 4 weeks, about how often did you
feel worthless? [READ OUT]

1. All of the time
2. Most of the time
3. Some of the time
4. A little of the time
5. None of the time
X Don’t know
R Refused

Q11. In the last 4 weeks, about how often did you
feel happy? [READ OUT]

1. All of the time
2. Most of the time
3. Some of the time
4. A little of the time
5. None of the time
X Don’t know
R Refused

Q12. In the last 4 weeks, about how often did you
feel calm and peaceful? [READ OUT]

1. All of the time
2. Most of the time
3. Some of the time
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4. A little of the time
5. None of the time
X Don’t know
R Refused

Q13. In the last four weeks about how often have
you felt bored? [READ OUT]

1. All of the time
2. Most of the time
3. Some of the time
4. A little of the time
5. None of the time
X Don’t know
R Refused

Q14. In the last four weeks about how often have
you felt lonely? [READ OUT]

1. All of the time
2. Most of the time
3. Some of the time
4. A little of the time
5. None of the time
X Don’t know
R Refused

Q15. In the last 4 weeks, how many days were you
TOTALLY UNABLE to work, study or manage
your day-to-day activities because of these
feelings?

1. ___ Number of days

Q16. Aside from [that day–those (#) days], in the
last 4 weeks, how many days were you ABLE
to work, study or manage your day-to-day
activities, but had to CUT DOWN on what you
did because of these feelings?

1. ___ Number of days

Q17. In the last 4 weeks, how many times have you
seen a doctor or other health professional
about these feelings?

1. ___ Number of consultations

Q18. In the last 4 weeks, how often have physical
health problems been the main cause of these
feelings? [READ OUT]

1. All of the time
2. Most of the time
3. Some of the time
4. A little of the time
5. None of the time
X Don’t know
R Refused

Nutrition question module
The next few questions are about food. I’m going to read
you a list of different food and drinks. Please tell me how
much of these foods and drinks you usually consume per
day or per week.

Q1. How many serves of vegetables do you usually
eat each day? [One serve = 1/2 cup cooked or 1
cup raw vegetables or 1 cup of salad
vegetables]

1. ___ Serves per day
2. ___ Serves per week
3. Don’t eat vegetables
X Don’t know
R Refused

Q2. How many serves of fruit do you usually eat
each day? [One serve = 1 medium piece or 2
small pieces of fruit or 1 cup of diced pieces]

1. ___ Serves per day
2. ___ Serves per week
3. Don’t eat fruit
X Don’t know
R Refused

Q3. How many slices of bread do you usually eat
each day? [One slice of bread is equal to 1
small bread roll or 1 bagel or 1/2 a large bread
roll or 1/2 a bread muffin or 1/2 a pita bread]

1. ___ Slices per day
2. ___ Slices per week
3. Don’t eat bread
X Don’t know
R Refused

Q4. How often do you usually eat bread? [Include
bread rolls, flat breads, crumpets, bagels,
English or bread type muffins]

1. ___ Times per day
2. ___ Times per week
3. ___ Times per month
4. Rarely or never
X Don’t know
R Refused

Q5. How many cups of breakfast cereal do you
usually eat each day? [One cup = 1 cup of
cornflakes or other flake-based cereal
including Just Right or flake-based muesli; 2
WeetBix; 1/2 cup cooked porridge; 1/3 cup of
oat-based muesli; 1/2 cup All Bran]

1. ___ Cups per day
2. ___ Cups per week
3. Don’t eat breakfast cereal
X Don’t know
R Refused

Q6.       How often do you eat breakfast cereal [ready-
made, home made or cooked]?

1. ___ Times per day
2. ___ Times per week
3. ___ Times per month
4. Rarely or never
X Don’t know
R Refused
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Q7. How many cups of cooked pasta, rice, noodles
or other cooked cereals do you usually eat
each week [not including cooked breakfast
cereals]?

1. ___ Cups per day
2. ___ Cups per week
3. Don’t eat these foods
X Don’t know
R Refused

Q8. How often do you eat pasta, rice, noodles or
other cooked cereals [not including cooked
breakfast cereals]?

1. ___ Times per day
2. ___ Times per week
3. ___ Times per month
4. Rarely or never
X Don’t know
R Refused

Q9. What type of milk do you usually have?

1. Regular milk (whole or full cream)
2. Low or reduced fat milk
3. Skim milk
4. Evaporated or sweetened milk
5. Other [SPECIFY]
6. Don’t have milk
X Don’t know
R Refused

Q10. How often do you eat processed meat products
such as sausages, frankfurts, devon, salami,
meat pies, bacon or ham?

1. ___ Times per day
2. ___ Times per week
3. ___ Times per month
4. Rarely or never
X Don’t know
R Refused

Q11. How often do you eat chips, french fries,
wedges, fried potatoes or crisps?

1. ___ Times per day
2. ___ Times per week
3. ___ Times per month
4. Rarely or never
X Don’t know
R Refused

Oral health question module
The next questions are about your teeth and dental health.

Q1. Are any of your natural teeth missing?

1. Yes—have some natural teeth
missing

2. Yes—have all natural teeth missing

3. No—have no natural teeth missing
→ Q3

X Don’t know → Q3
R Refused → Q3

Q2. Do you have dentures or false teeth?

1. Yes
2. No
X Don’t know
R Refused

Q3. In the last 12 months, how often have you had
a toothache or other problem with your mouth
or dentures? [READ OUT]

1. Very often
2. Often
3. Sometimes
4. Hardly ever
5. Never (during the last 12 months)

→ Q7
X Don’t know → Q7
R Refused → Q7

Q4. In the last four weeks, how often have you had
a toothache or other problem with your mouth
or dentures? [READ OUT]

1. Very often
2. Often
3. Sometimes
4. Never (during the last 4 weeks)
X Don’t know
R Refused

Q5. What was the most recent problem you had?

1. Toothache
2. Bleeding gums
3. Loose or broken tooth or other

problem as a result of an injury
4. Loose or broken tooth—not due to

injury
5. Lost a filling
6. Problem with jaw or bite
7. Other [SPECIFY]
X Don’t know → Q7
R Refused → Q7

Q6. What treatment did you receive for [problem in
Q5]? [MULTIPLE RESPONSE]

1. Check up → Q8
2. Dental filling →Q8
3. Amalgam replacement → Q8
4. Root canal filling → Q8
5. Crown → Q8
6. Tooth extracted → Q8
7. Fluoride treatment → Q8
8. Gum treatment → Q8
9. Teeth straightened or braces → Q8
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10. New or replacement dentures → Q8
11. Teeth cleaned → Q8
12. Fissure sealant → Q8
13. Whitening or bleaching → Q8
14. Denture repair → Q8
15. None—Did not visit dentist
16. Other treatment [SPECIFY] → Q8
X Don’t know → Q8
R Refused → Q8

Q7. When did you last visit a dental professional
about your teeth, dentures or gums? [A dental
professional includes dentist, dental specialist,
dental hygienist, dental technician, dental
mechanic, denturist or dental therapist] [READ
OUT]

1. Less than 12 months ago
2. 1 year to less than 2 years ago → Q9
3. 2 to less than 5 years ago → Q9
4. 5 to less than 10 years ago → Q9
5. 10 years ago or more → Q9
6. Never → Q9
X Don’t know → Q9
R Refused → END OF MODULE

Q8. Where was your last dental visit made? [READ
OUT]

1. Government dental clinic or hospital
→ END OF MODULE

2. School dental service (SOKS) →
END OF MODULE

3. Dental technician (includes dental
mechanic and denturist practising
independently of a dentist) → END
OF MODULE

4. Other [SPECIFY] → END OF
MODULE

X Don’t know → END OF MODULE
R Refused → END OF MODULE

Q9. What are the main reasons for you not visiting
the dentist in the last 12 months? [MULTIPLE
RESPONSE]

1. Respondent has dentures
2. Worried or afraid of going; don’t like

going
3. Don’t need to
4. Hard to find time
5. Can’t find a dentist I like
6. Too expensive
7. Too far to go
8. Long waiting lists
9. Dentist has moved or retired
10. Other [SPECIFY]
X Don’t know
R Refused

Overweight and obesity question module
Now a few questions about height and weight.

Q1. How tall are you without shoes?

1. ___ Centimetres
X Don’t know
R Refused
OR
1. ___ Feet ___ Inches
X Don’t know
R Refused

Q2. How much do you weigh without clothes or
shoes?

1. ___ Kilograms
X Don’t know
R Refused
OR
1. ___ Stones ___ Lbs
X Don’t know
R Refused

Q3. Do you consider yourself to be: [READ OUT]

1. Acceptable weight
2. Underweight
3. Overweight
X Don’t know
R Refused

Q4. How often do you weigh yourself?

1. At least once a day
2. Several times a week
3. About once a week
4. About once or twice a month
5. A few times a year
6. I never weigh myself
X Don’t know
R Refused

Physical activity question module
Now I’m going to ask some questions about the physical
activity you did in the last week.

Q1. In the last week, how many times have you
walked continuously for at least 10 minutes for
recreation or exercise or to get to or from
places?

1. Number of times [If =0 → Q3]
X Don’t know → Q3
R Refused → Q3

Q2. What do you estimate was the total time you
spent walking in this way in the last week? [In
hours and minutes]

1. ___ Hours ___ Minutes
X Don’t know
R Refused
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Q3. The next question does not include gardening.
In the last week, how many times did you do
any vigorous household chores which made
you breathe harder or puff and pant?

1. Number of times [If =0 → Q5]
X Don’t know → Q5
R Refused → Q5

Q4. What do you estimate was the total time you
spent doing these vigorous household chores
in the last week? [In hours and minutes]

1. ___ Hours ___ Minutes
X Don’t know
R Refused

Q5. In the last week, how many times did you do
any vigorous gardening or heavy work around
the yard which made you breathe harder or
puff and pant?

1. Number of times [If =0 → Q7]
X Don’t know → Q7
R Refused → Q7

Q6. What do you estimate was the total time you
spent doing vigorous gardening or heavy work
around the yard in the last week? [In hours and
minutes]

1. ___ Hours ___ Minutes
X Don’t know
R Refused

Q7. The next question excludes household chores
or gardening. In the last week, how many times
did you do any vigorous physical activity
which made you breathe harder or puff and
pant? [For example: football, tennis, netball,
squash, athletics, cycling, jogging, keep-fit
exercises and vigorous swimming]

1. Number of times [If =0 → Q9]
X Don’t know → Q9
R Refused → Q9

Q8. What do you estimate was the total time you
spent doing this vigorous physical activity in
the last week? [In hours and minutes]

1. ___ Hours ___ Minutes
X Don’t know
R Refused

Q9. This next question does not include household
chores or gardening. In the last week, how
many times did you do any other more
moderate physical activity that you haven’t
already mentioned? [For example: lawn bowls,
golf, tai chi, and sailing]

1. Number of times [If =0 → END OF
MODULE]

X Don’t know → END OF MODULE
R Refused → END OF MODULE

Q10. What do you estimate was the total time that
you spent doing these activities in the last
week? [In hours and minutes]

1. ___ Hours ___ Minutes
X Don’t know
R Refused

Public dental service question module
The next questions are about your use of health services.

Q1. In the last 12 months have you attended a
public (government run) dental service or
dental hospital?

1. Yes
2. No → END OF MODULE
X Don’t know → END OF MODULE
R Refused → END OF MODULE

Q2. Overall, what do you think of the care you
received at the public dental service? [READ
OUT]

1. Excellent → Q4
2. Very Good → Q4
3. Good → Q4
4. Fair
5. Poor
X Don’t know → Q4
R Refused → Q4

Q3. Could you briefly describe why you rated the
care you received as fair or poor?

1. Description _________________

Q4. If you had to use a public dental service again,
would you prefer to return to this same public
dental service or go to a different public dental
service?

1. Prefer same public dental service
2. Prefer different public dental service
3. Depends on condition or reason for

going
X Don’t know
R Refused

Q5. Did someone at this Public Dental Service tell
you how to cope with your condition when
you returned home?

1. Yes
2. No → END OF MODULE
3. Not applicable → END OF MODULE
X Don’t know → END OF MODULE
R Refused → END OF MODULE

Q6. How adequate was this information once you
went home? [READ OUT]

1. Very adequate
2. Adequate
3. Inadequate
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4. Completely inadequate
X Don’t know
R Refused

Self-rated health status question module
Now I am going to read some statements about aspects of
your health.

Q1. Overall, how would you rate your health
during the past 4 weeks? [READ OUT]

1. Excellent
2. Very good
3. Good
4. Fair
5. Poor
6. Very poor
X Don’t know
R Refused

Q2. During the past 4 weeks, how much did
physical health problems limit your activities
such as walking or climbing stairs? [READ
OUT]

1. Not at all
2. Very little
3. Somewhat
4. Quite a lot
5. Could not do physical activities
X Don’t know
R Refused

Q3. During the past 4 weeks, how much difficulty
did you have doing your daily work, both at
home and away from home, because of your
physical health? [READ OUT]

1. None at all
2. A little bit
3. Some
4. Quite a lot
5. Could not do daily work
X Don’t know
R Refused

Q4. How much bodily pain have you had during
the past 4 weeks? [READ OUT]

1. None
2. Very mild
3. Mild
4. Moderate
5. Severe
6. Very severe
X Don’t know
R Refused

Q5. During the past 4 weeks, how much energy did
you have? [READ OUT]

1. Very much

2. Quite a lot
3. Some
4. A little
5. None
X Don’t know
R Refused

Q6. During the past 4 weeks, how much did your
physical health or emotional problems limit
your usual social activities with family or
friends? [READ OUT]

1. Not at all
2. Very little
3. Somewhat
4. Quite a lot
5. Could not do social activities
X Don’t know
R Refused

Q7. During the past 4 weeks, how much have you
been bothered by emotional problems (such as
feeling anxious, depressed or irritable)?
[READ OUT]

1. Not at all
2. Slightly
3. Moderately
4. Quite a lot
5. Extremely
X Don’t know
R Refused

Q8. During the past 4 weeks, how much did
personal or emotional problems keep you from
doing your usual work, school or other daily
activities? [READ OUT]

1. Not at all
2. Very little
3. Somewhat
4. Quite a lot
5. Could not do daily activities
X Don’t know
R Refused

Smoking question module

Q1. A ban on smoking in most enclosed public
places (not including pubs and clubs) was
introduced in September 2000. This ban
includes places such as shopping centres,
restaurants and cafes, common areas in hostels
and motels, and community halls. In the
past month, how often would you say that you
saw people smoking indoors in these types of
places? [READ OUT]

1. Often
2. Occasionally
3. Rarely → Q3
4. Never → Q3
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X Don’t know → Q3
R Refused → Q3

Q2. In which indoor public places have you seen
someone smoking? [MULTIPLE RESPONSE]

1. Shopping centre, mall or plaza
2. Shop
3. Restaurant, café or other eating place

(NOT in a pub or club)
4. Business premises (for example,

offices or factory)
5. Theatre, cinema, library or gallery
6. On a train or in a train station
7. Public transport (other, including

private coach lines)
8. Airport
9. Accommodation (hotel, hostel or

other)
10. Community hall or bingo hall
11. Fitness centre, bowling alley or other

sporting and recreational facility
12. School, college or university
13. Childcare facility
14. Hospital
15. Non-smoking registered club–pub–

nightclub
16. Other [SPECIFY]
X Don’t know
R Refused

The following questions are about tobacco smoking.This
includes cigarettes, cigars and pipes.

Q3. Which of the following best describes your
smoking status? [READ OUT]

1. I smoke daily
2. I smoke occasionally
3. I don’t smoke now, but I used to →

Q5
4. I’ve tried it a few times but never

smoked regularly → Q5
5. I’ve never smoked → Q5
X Don’t know → Q5
R Refused → Q5

Q4. Which of the following best describes how you
feel about your smoking? [READ OUT]

1. I am not planning on quitting within
the next six months

2. I am planning on quitting within the
next six months

3. I am planning on quitting within the
next month

4. I have not smoked in the past 24 hours
but was smoking six months ago

5. I have not been smoking in the past
six months

X Don’t know
R Refused

Q5. Which of the following best describes your
home situation? [READ OUT]

1. My home is smoke free (includes
smoking is allowed outside only)

2. People occasionally smoke in the
house

3. People frequently smoke in the house
X Don’t know
R Refused

Q6. Can you tell me what percentage of the
population you think are smokers?

1. Percentage ___%
X Don’t know
R Refused

Social capital question module
The next questions are about your involvement in your
local community and neighbourhood.

Q1. In the past three months, how often have you
helped out any local group or organisation
such as a school, scouts and brownies, a
sporting club, or hospital as a volunteer, or
other organisation? [READ OUT]

1. About once a week
2. Once every 2–3 weeks
3. Once a month or less
4. No, not at all
X Don’t know
R Refused

Q2. In the past six months, how often have you
attended a local community event such as a
church or school fete, school concert, or a
street fair? [READ OUT]

1. Three times or more
2. Twice
3. Once
4. Never
X Don’t know
R Refused

Q3. Are you an active member of a local
organisation, church or club, such as a sport,
craft, or social club? [READ OUT]

1. Yes, very active
2. Yes, somewhat active
3. Yes, a little active
4. No, not an active member
X Don’t know
R Refused
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Q4. I’m now going to read you some statements
about safety in your local area. Can you please
tell me if you agree or disagree with these
statements. I feel safe walking down my street
after dark. Do you agree or disagree?

1. Strongly agree
2. Agree
3. Disagree
4. Strongly disagree
X Don’t know
R Refused

Q5. Most people can be trusted. Do you agree or
disagree?

1. Strongly agree
2. Agree
3. Disagree
4. Strongly disagree
X Don’t know
R Refused

Q6. My area has a reputation for being a safe place.
Do you agree or disagree?

1. Strongly agree
2. Agree
3. Disagree
4. Strongly disagree
X Don’t know
R Refused

Q7. If you were caring for a child and needed to go
out for a while, and could not take the child
with you, would you ask someone in your
neighbourhood for help? [READ OUT]

1. Yes, definitely
2. Yes, possibly
3. No, probably not
4. No, definitely not
X Don’t know
R Refused

Q8. How often have you visited someone in your
neighbourhood in the past week? [READ
OUT]

1. Frequently
2. A few times
3. At least once
4. Never (in the last week)
X Don’t know
R Refused

Q9. When you go shopping in your local area how
often are you likely to run into friends and
acquaintances? [READ OUT]

1. Nearly always
2. Most of the time
3. Some of the time
4. Rarely or never
X Don’t know
R Refused

Q10. Would you be sad if you had to leave this
neighbourhood?

1. Yes
2. No
X Don’t know
R Refused
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Chemical sensitivity

Introduction
Multiple Chemical Sensitivity (MCS) is a term used to describe a complex array of symptoms where the
underlying causes remains uncertain but may be a wide range of environmental agents including chemicals
and other factors. The range of agents linked with symptoms in susceptible individuals is extensive and
diverse; the symptoms are equally diverse and can be quite debilitating.[1]

Individuals with MCS do not show a typical dose-response reaction following exposure to triggering agents.
Challenge tests suggest it is the smell or odour of a triggering agent, rather any of its pharmacological or
toxicological properties, that elicit symptoms. There are no standardised criteria for identifying MCS in clinical
settings and diagnosis is currently based on self-reported symptoms. The lack of an accepted case definition
and objective laboratory markers has significantly impeded treatment for patients and offers challenges to
further research.[1]

According to a working report of the National Industrial Chemicals Notification and Assessment Scheme and
the Office of Chemical Safety, the following research needs are evident: identifying the underlying causes
and triggers; establishing agreed diagnostic criteria; determining the prevalence for both self-reported cases
and medically-diagnosed cases; determining the basis of the relative contributions of toxicodynamic and
psychogenic mechanisms, if any, through the use of appropriately blinded challenge tests; and, determining
effective treatment and management protocols based on positive therapeutic alliances and individual 
self-management.[1]

Results

Sensitive to chemical odours or smells

In 2007-2008, 7.5 per cent of children aged 2-15 years were sensitive to chemical odours or smells. There
was no significant difference between age groups, between males and females, among quintiles of
disadvantage, between urban and rural health areas, among area health services, or by mother’s education
or country of birth.

A significantly lower proportion of children in the Greater Southern Area Health Service (4.7 per cent) were
sensitive to chemical odours or smells, compared with the overall child population.

In 2007-2008, the main symptoms from chemical odours or smells were: cough or wheeze (35.6 per cent),
nose or sinus irritation (28.8), headache (24.3 per cent), nausea (20.8 per cent), aches or pains (10.9 per
cent), feeling generally unwell (8.1 per cent), feeling anxious or worried or depressed (1.8 per cent), and
fatigue (1.8 per cent). Respondents could mention more than 1 response.

In 2007-2008, the main odours or smells that caused illness were: cleaning agents (43.4 per cent), petrol or
exhaust fumes (17.8 per cent), cigarette smoke (17.0 per cent), perfumes or aftershaves (13.1 per cent),
fresh paint (12.8 per cent), the scent of flowers (11.3 per cent), pesticides (8.3 per cent), and scented soap
or shampoo or toiletries (7.5 per cent). Respondents could mention more than 1 response.

Ever diagnosed with a chemical sensitivity

In 2007-2008, 2.1 per cent of children aged 2-15 years had ever been diagnosed with a chemical sensitivity.
There was no significant difference between age groups, between males and females, among quintiles of
disadvantage, between urban and rural health areas, among area health services, or by mother’s education
or country of birth.

A significantly lower proportion of children in the Greater Western Area Health Service (0.7 per cent) had
ever been diagnosed with a chemical sensitivity, compared with the overall child population.

References
1.  National Industrial Chemicals Notification and Assessment Scheme and the Office of Chemical Safety. A

Scientific Review of Multiple Chemical Sensitivity: Identifying Key Research Needs. Working Draft 
Report. Canberra: Australian Government Department of Health and Ageing, 2008.
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Sensitive to chemical odours or smells by socioeconomic disadvantage, children 2-15 years, NSW, 
2007-2008 

020406080100 0 20 40 60 80 100

2-8 years 9-15 years

Per cent Per cent

6.7 8.6
5th Quintile

most disadvantaged

4.6 7.64th Quintile

6.9 7.93rd Quintile

5.9 9.82nd Quintile

6.5 9.4
1st Quintile

least disadvantaged

6.3 8.5NSW

Note: Estimates are based on 2,499 respondents in NSW. For this indicator 66 (2.57%) were not stated (Don’t know or Refused) in NSW. The indicator includes children who are
sensitive to chemical odours or smells. The question used to define the indicator was: Do certain chemical odours or smells regularly make child feel unwell? 

Source:     New South Wales Population Health Survey 2007-2008 (HOIST). Centre for Epidemiology and Research, NSW Department of Health. 

 
 
 

Sensitive to chemical odours or smells by area health service, children 2-15 years, NSW, 2007-2008 

020406080100 0 20 40 60 80 100

2-8 years 9-15 years

Per cent Per cent

9.0 8.7Sydney South West

6.2 9.4South Eastern Sydney
& Illawarra

8.2 8.2Sydney West

7.7 6.1Northern Sydney &
Central Coast

1 11.1Hunter & New England

7.1 8.9North Coast

1.4 7.6Greater Southern

4.9 7.4Greater Western

7.9 8.1Urban

2.8 9.2Rural

6.3 8.5NSW

Note: Estimates are based on 2,499 respondents in NSW. For this indicator 66 (2.57%) were not stated (Don’t know or Refused) in NSW. The indicator includes children who are
sensitive to chemical odours or smells. The question used to define the indicator was: Do certain chemical odours or smells regularly make child feel unwell? 

Source:     New South Wales Population Health Survey 2007-2008 (HOIST). Centre for Epidemiology and Research, NSW Department of Health. 
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Sensitive to chemical odours or smells by mothers’ characteristics, children 2-15 years, NSW, 
2007-2008 

020406080100 0 20 40 60 80 100

2-8 years 9-15 years

Per cent Per cent

9.8 n/a
Less than 25

years

7.3 9.7
25 years and

over

7.0 12.3
Tertiary

qualifications

7.6 8.7
Without tertiary
qualifications

7.1 9.3
English speaking

background

8.6 11.1
Non English

speaking
background

6.3 8.5NSW

Note: Estimates are based on 2,499 respondents in NSW. For this indicator 66 (2.57%) were not stated (Don’t know or Refused) in NSW. The indicator includes children who are
sensitive to chemical odours or smells. The question used to define the indicator was: Do certain chemical odours or smells regularly make child feel unwell? n/a =
prevalence estimates not presented due to unreliability. 

Source:     New South Wales Population Health Survey 2007-2008 (HOIST). Centre for Epidemiology and Research, NSW Department of Health. 

 
 
 

Symptoms from chemical odours or smells, children 2-15 years who are sensitive to chemical odours
or smells, NSW, 2007-2008 

020406080100 0 20 40 60 80 100

2-8 years 9-15 years

Per cent Per cent

22.2 33.1Nose or sinus
irritation

36.2 35.1Cough or wheeze

23.6 24.8Headache

22.1 19.9Nausea

0.0 3.0Fatigue

13.8 9.0Aches or pains

8.5 7.9Generally unwell

3.3 0.8Anxious, worried
or depressed

3.6 0.8Other

Note: Estimates are based on 186 respondents in NSW. For this indicator 1 (0.53%) were not stated (Don’t know or Refused) in NSW. The questions used were: Do certain
chemical odours or smells regularly make child feel ill? What symptoms from chemical odours or smells does child get: would you say nose or sinus irritation, cough or
wheeze, headache, nausea, fatigue, aches or pains, generally unwell, anxious or worried or depressed, or other? Respondents could mention more than 1 response.
Percentages may total more than 100%. 

Source:     New South Wales Population Health Survey 2007-2008 (HOIST). Centre for Epidemiology and Research, NSW Department of Health. 
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Odours or smells that cause illness, children 2-15 years who are sensitive to chemical odours or
smells, NSW, 2007-2008 

020406080100 0 20 40 60 80 100

2-8 years 9-15 years

Per cent Per cent

15.5 19.3Petrol or exhaust fumes

14.1 12.4Perfumes or aftershaves

7.6 7.5Scented soap or shampoo
or other toiletries

6.7 14.5
Scent of flowers such
as jasmine, gardenia,

wattle, etc

46.4 41.4Cleaning agents

10.1 14.7Fresh paint

7.6 8.7Pesticides

20.6 14.6Cigarette smoke

6.6 8.9Other

Note: Estimates are based on 171 respondents in NSW. For this indicator 16 (8.56%) were not stated (Don’t know or Refused) in NSW. The questions used were: Do certain
chemical odours or smells regularly make child feel unwell? Which odours or smells cause child to feel ill: would you say petrol or exhaust fumes, perfumes or aftershaves,
scented soap or shampoo or other toiletries, scent of flowers such as jasmine or gardenia or wattle etcetera, cleaning agents, fresh paint, pesticides, cigarette smoke, or
other? Respondents could mention more than 1 response. Percentages may total more than 100%. 

Source:     New South Wales Population Health Survey 2007-2008 (HOIST). Centre for Epidemiology and Research, NSW Department of Health. 

 
 
 

Diagnosed with chemical sensitivity by socioeconomic disadvantage, children 2-15 years, NSW, 
2007-2008 

020406080100 0 20 40 60 80 100

2-8 years 9-15 years

Per cent Per cent

1.6 2.9
5th Quintile

most disadvantaged

2.0 1.04th Quintile

1.5 2.53rd Quintile

4.5 1.72nd Quintile

1.4 1.8
1st Quintile

least disadvantaged

2.2 2.0NSW

Note: Estimates are based on 2,552 respondents in NSW. For this indicator 13 (0.51%) were not stated (Don’t know or Refused) in NSW. The indicator includes children who
have been diagnosed with chemical sensitivity. The question used to define the indicator was: Has child ever been diagnosed with a chemical sensitivity? 

Source:     New South Wales Population Health Survey 2007-2008 (HOIST). Centre for Epidemiology and Research, NSW Department of Health. 
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Diagnosed with chemical sensitivity by area health service, children 2-15 years, NSW, 2007-2008 

020406080100 0 20 40 60 80 100

2-8 years 9-15 years

Per cent Per cent

3.0 3.3Sydney South West

2.3 1South Eastern Sydney
& Illawarra

4.2 1.2Sydney West

1.1 2.7Northern Sydney &
Central Coast

1 2.7Hunter & New England

1.7 1.7North Coast

1.6 1.2Greater Southern

1 1Greater Western

2.7 2.0Urban

1.1 1.9Rural

2.2 2.0NSW

Note: Estimates are based on 2,552 respondents in NSW. For this indicator 13 (0.51%) were not stated (Don’t know or Refused) in NSW. The indicator includes children who
have been diagnosed with chemical sensitivity. The question used to define the indicator was: Has child ever been diagnosed with a chemical sensitivity? 

Source:     New South Wales Population Health Survey 2007-2008 (HOIST). Centre for Epidemiology and Research, NSW Department of Health. 

 
 
 

Diagnosed with chemical sensitivity by mothers’ characteristics, children 2-15 years, NSW, 2007-2008 
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2-8 years 9-15 years

Per cent Per cent

n/a n/a
Less than 25

years

2.6 2.2
25 years and

over

2.0 2.8
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qualifications

2.8 2.0
Without tertiary
qualifications

2.4 1.8
English speaking

background

2.8 4.0
Non English

speaking
background

2.2 2.0NSW

Note: Estimates are based on 2,552 respondents in NSW. For this indicator 13 (0.51%) were not stated (Don’t know or Refused) in NSW. The indicator includes children who
have been diagnosed with chemical sensitivity. The question used to define the indicator was: Has child ever been diagnosed with a chemical sensitivity? n/a = prevalence
estimates not presented due to unreliability. 

Source:     New South Wales Population Health Survey 2007-2008 (HOIST). Centre for Epidemiology and Research, NSW Department of Health. 
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Trends in health status, 
NSW, 2007-2008 

Indicator Year
Males

% (95% CI)
Females

% (95% CI)
Urban

% (95% CI)
Rural

% (95% CI)
<= 8 years
% (95% CI)

>= 9 years
% (95% CI)

All
% (95% CI) 

Excellent, very good, or good health status, children 5-15 years 2001 
91.8 

(90.4-93.1)
92.2 

(90.8-93.5)
92.1 

(90.8-93.3)
91.8 

(90.4-93.1)
92.7 

(91.4-93.9)
91.5 

(90.1-92.8)
92.0 

(91.0-92.9)

2003-2004
91.0 

(89.7-92.4)
90.7 

(89.2-92.2)
90.6 

(89.3-91.9)
91.4 

(90.0-92.8)
90.1 

(88.4-91.8)
91.3 

(90.0-92.5)
90.9 

(89.9-91.9)

2005-2006
90.6 

(89.0-92.1)
91.1 

(89.4-92.8)
91.3 

(89.8-92.8)
89.8 

(88.1-91.5)
89.0 

(86.9-91.0)
91.7 

(90.4-93.1)
90.8 

(89.7-92.0)

2007-2008
91.3 

(89.8-92.8)
89.5 

(87.8-91.3)
90.2 

(88.7-91.7)
90.9 

(89.3-92.5)
89.3 

(87.1-91.4)
91.0 

(89.7-92.3)
90.4 

(89.3-91.6)

Difficulties doing daily activities, children 5-15 years 2003-2004 9.4 (7.8-11.0) 8.3 (6.8-9.9) 8.7 (7.3-10.1) 9.3 (7.6-11.1) 8.9 (6.9-10.8) 8.9 (7.6-10.2) 8.9 (7.8-10.0)

2005-2006
11.6 

(9.1-14.2)
9.4 (7.0-11.7)

10.5 
(8.2-12.9)

10.6 
(8.3-12.9)

10.4 
(7.4-13.5)

10.6 
(8.5-12.8)

10.6 
(8.8-12.3)

2007-2008
10.8 

(8.4-13.2)
9.5 (7.0-11.9) 9.7 (7.5-11.8)

11.0 
(8.4-13.7)

9.5 (6.5-12.6)
10.4 

(8.4-12.5)
10.1 

(8.4-11.8)

Moderate or severe bodily pain, children 5-15 years 2001 3.0 (2.1-3.9) 3.3 (2.4-4.2) 3.2 (2.4-4.1) 2.9 (2.1-3.8) 2.6 (1.8-3.4) 3.5 (2.6-4.4) 3.1 (2.5-3.8)

2003-2004 7.6 (6.2-9.0) 8.1 (6.5-9.7) 7.8 (6.4-9.2) 7.9 (6.5-9.4) 7.0 (5.1-8.8) 8.3 (7.0-9.6) 7.9 (6.8-8.9)

2005-2006 7.2 (5.2-9.2) 8.4 (6.2-10.7) 7.3 (5.3-9.3) 8.7 (6.6-10.8) 6.5 (4.2-8.9) 8.4 (6.5-10.4) 7.8 (6.3-9.3)

2007-2008 7.3 (5.3-9.2)
10.3 

(7.8-12.8)
7.8 (5.8-9.8)

10.5 
(7.9-13.2)

8.5 (5.6-11.3) 8.9 (7.0-10.8) 8.7 (7.2-10.3)

Ever diagnosed with asthma, children 2-15 years 2001 
30.6 

(28.7-32.6)
23.6 

(21.8-25.5)
26.0 

(24.2-27.7)
29.7 

(27.9-31.6)
24.2 

(22.7-25.8)
30.6 

(28.4-32.9)
27.2 

(25.9-28.6)

2003-2004
29.7 

(27.8-31.6)
23.5 

(21.7-25.3)
24.9 

(23.2-26.6)
30.4 

(28.3-32.4)
22.9 

(21.1-24.7)
30.2 

(28.3-32.1)
26.7 

(25.4-28.0)

2005-2006
25.1 

(23.0-27.3)
20.1 

(18.1-22.1)
20.5 

(18.6-22.4)
27.4 

(25.2-29.6)
19.7 

(17.7-21.8)
25.3 

(23.2-27.4)
22.7 

(21.2-24.2)

2007-2008
28.3 

(26.2-30.5)
20.7 

(18.7-22.7)
22.6 

(20.8-24.5)
28.7 

(26.4-31.0)
20.5 

(18.4-22.5)
28.3 

(26.2-30.4)
24.6 

(23.2-26.1)

Current asthma, children 2-15 years 2001 
18.3 

(16.6-19.9)
12.9 

(11.5-14.3)
15.2 

(13.8-16.6)
16.6 

(15.1-18.1)
15.6 

(14.3-17.0)
15.7 

(14.0-17.5)
15.7 

(14.6-16.7)

2003-2004
16.5 

(15.0-18.1)
12.6 

(11.2-14.1)
13.8 

(12.5-15.1)
16.4 

(14.7-18.1)
15.4 

(13.8-17.0)
14.0 

(12.6-15.4)
14.7 

(13.6-15.7)

2005-2006
15.1 

(13.3-16.8)
10.7 

(9.1-12.2)
11.9 

(10.4-13.5)
15.0 

(13.3-16.8)
13.8 

(12.0-15.5)
12.2 

(10.6-13.8)
12.9 

(11.7-14.1)

2007-2008
15.8 

(14.1-17.5)
11.9 

(10.3-13.5)
13.0 

(11.5-14.4)
15.8 

(13.9-17.7)
13.9 

(12.3-15.6)
13.9 

(12.3-15.5)
13.9 

(12.7-15.1)

Moderate to extreme interference with daily activities, children
2-15 years with current asthma

2005-2006
12.2 

(7.9-16.4)
13.0 

(7.7-18.2)
13.8 

(9.1-18.5)
10.3 

(6.1-14.5)
12.3 

(7.5-17.2)
12.6 

(8.1-17.2)
12.5 

(9.2-15.8)

2007-2008
12.6 

(6.7-18.6)
12.6 

(5.9-19.2)
13.6 

(7.2-19.9)
11.2 

(5.6-16.8)
9.6 (3.8-15.4)

15.2 
(8.7-21.7)

12.6 
(8.2-17.0)

Written asthma management plan, children 2-15 years with
current asthma

2003-2004
43.5 

(32.9-54.1)
56.0 

(42.8-69.2)
43.8 

(32.1-55.6)
55.3 

(44.3-66.4)
55.6 

(42.9-68.3)
43.0 

(32.1-53.8)
48.5 

(40.1-56.9)

2005-2006
55.6 

(49.2-62.0)
55.6 

(48.0-63.2)
56.8 

(49.9-63.7)
53.6 

(47.3-59.9)
56.5 

(49.5-63.5)
54.7 

(47.9-61.5)
55.6 

(50.7-60.5)

2007-2008
53.1 

(47.2-59.0)
55.5 

(48.4-62.6)
54.4 

(48.3-60.4)
53.7 

(47.1-60.3)
52.3 

(45.8-58.9)
55.7 

(49.5-61.9)
54.1 

(49.6-58.6)

Sensitive to chemical odours or smells, children 2-15 years 2007-2008 8.3 (6.5-10.1) 6.6 (5.1-8.1) 8.0 (6.4-9.6) 6.3 (4.7-7.9) 6.3 (4.7-7.9) 8.5 (6.8-10.3) 7.5 (6.3-8.7)

Diagnosed with chemical sensitivity, children 2-15 years 2007-2008 2.4 (1.4-3.3) 1.8 (0.9-2.6) 2.3 (1.5-3.2) 1.5 (0.7-2.3) 2.2 (1.2-3.1) 2.0 (1.1-2.8) 2.1 (1.4-2.7)

Ever diagnosed with diabetes or high blood glucose, children
9-15 years

2007-2008 0.2 (0.0-0.4) 0.7 (0.2-1.1) 0.3 (0.0-0.6) 0.6 (0.0-1.1) 0.4 (0.1-0.7)

Normal hearing, children 0-15 years 2001 
97.0 

(96.4-97.6)
97.7 

(97.0-98.3)
97.6 

(97.1-98.2)
96.6 

(96.0-97.3)
97.4 

(96.8-97.9)
97.3 

(96.5-98.0)
97.3 

(96.9-97.7)

2003-2004
93.9 

(92.0-95.7)
96.1 

(94.6-97.7)
95.8 

(94.4-97.3)
93.1 

(90.9-95.4)
95.5 

(93.9-97.0)
94.4 

(92.5-96.3)
95.0 

(93.8-96.2)

2007-2008
95.2 

(93.9-96.5)
98.0 

(97.3-98.8)
96.7 

(95.7-97.7)
96.4 

(95.3-97.4)
97.1 

(96.2-98.0)
96.0 

(94.7-97.2)
96.6 

(95.8-97.3)

Eyesight checked in last 2 years, children 0-15 years 2003-2004
49.0 

(45.0-53.0)
51.0 

(47.0-55.0)
50.8 

(47.1-54.4)
48.3 

(44.1-52.5)
46.8 

(43.0-50.6)
53.7 

(49.4-57.9)
50.0 

(47.1-52.8)

2007-2008
47.8 

(44.8-50.7)
50.1 

(47.0-53.1)
49.7 

(47.0-52.5)
47.1 

(44.0-50.2)
48.7 

(45.8-51.5)
49.1 

(45.9-52.3)
48.9 

(46.7-51.0)

Normal vision in both eyes, children 0-15 years 2007-2008
95.8 

(94.6-97.1)
96.7 

(95.7-97.8)
96.3 

(95.2-97.3)
96.3 

(95.1-97.6)
97.5 

(96.6-98.4)
94.9 

(93.4-96.3)
96.3 

(95.5-97.1)

Substantial risk of developing a clinically significant behavioural
problem, children 4-15 years

2003-2004
11.0 

(9.3-12.8)
6.6 (5.1-8.1) 9.0 (7.4-10.5) 8.8 (7.2-10.3) 8.1 (6.2-10.0) 9.3 (7.8-10.8) 8.9 (7.7-10.1)

2005-2006 8.9 (7.3-10.5) 6.1 (4.8-7.5) 7.1 (5.7-8.4) 8.5 (7.0-10.1) 7.0 (5.3-8.8) 7.8 (6.5-9.1) 7.6 (6.5-8.6)

2007-2008 8.7 (7.3-10.1) 6.4 (5.1-7.8) 6.9 (5.7-8.2) 8.9 (7.3-10.5) 7.3 (5.7-8.9) 7.8 (6.5-9.1) 7.6 (6.6-8.6)

Visited a dental professional in the last 12 months, children
5-15 years

2001 
48.1 

(45.6-50.7)
49.7 

(47.0-52.3)
58.9 

(56.4-61.3)
29.2 

(27.0-31.5)
45.5 

(42.9-48.0)
51.2 

(48.7-53.8)
48.9 

(47.1-50.7)

2003-2004
72.0 

(69.9-74.1)
74.4 

(72.3-76.6)
73.1 

(71.1-75.1)
73.4 

(71.2-75.6)
70.1 

(67.4-72.8)
74.9 

(73.0-76.7)
73.2 

(71.7-74.7)

2005-2006
74.5 

(70.8-78.1)
77.7 

(74.2-81.1)
75.1 

(71.7-78.5)
77.7 

(74.4-80.9)
68.3 

(63.7-72.8)
80.0 

(77.1-82.9)
76.0 

(73.5-78.5)

2007-2008
72.0 

(69.6-74.4)
72.5 

(70.0-75.0)
72.6 

(70.3-74.8)
71.6 

(69.1-74.1)
66.7 

(63.5-69.9)
75.1 

(73.1-77.1)
72.2 

(70.5-74.0)

Fluoride added to public water supply, parents or carers of
children 5-15 years

2007-2008
87.3 

(85.3-89.3)
64.1 

(61.2-67.0)
79.2 

(76.3-82.2)
79.0 

(77.0-81.1)
79.1 

(77.4-80.7)

Agree with adding fluoride to water supply, parents or carers of
children 5-15 years

2007-2008
89.2 

(87.5-90.9)
87.2 

(85.3-89.2)
91.1 

(89.6-92.7)
82.6 

(80.4-84.8)
89.7 

(87.5-92.0)
87.5 

(85.9-89.0)
88.2 

(87.0-89.5)

Overweight, children 2-15 years 2007-2008
22.4 

(20.2-24.6)
19.2 

(17.0-21.3)
20.9 

(18.9-23.0)
20.6 

(18.3-22.8)
19.0 

(16.7-21.2)
22.2 

(20.1-24.3)
20.8 

(19.3-22.4)

Obese, children 2-15 years 2007-2008 8.9 (7.5-10.3) 7.3 (6.0-8.6) 7.9 (6.7-9.2) 8.5 (7.1-9.9)
12.3 

(10.6-14.0)
5.0 (3.9-6.0) 8.1 (7.2-9.1)
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Question modules
The survey questions used in the child component of the New South Wales Population Health Survey in
2007 and 2008 are available as individual question modules on: alcohol in pregnancy, asthma,
breastfeeding, chemical sensitivity, community health centres, demographics, diabetes or high blood
glucose, early childhood educational development, early childhood health centres, emergency department
presentations, environmental health (drinking water), family functioning and parental support, folate and
pregnancy, general practices, health-related quality of life (self-rated health, difficulty doing daily activities,
bodily pain), health service use and access (including private health insurance and difficulties getting health
care), hearing and vision, home visiting (child or community nurse), hospital admissions, immunisation, injury
prevention (smoke alarms, fire safety programs, home escape plans, first aid training, burns and scalds, and
infant sleeping position), mental health, nutrition, oral health, personal health record, physical activity
(including sedentary behaviour), population weight status, public dental services, smoking (environmental
tobacco smoke in homes and cars), and sun protection.
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Chemical sensitivity

Q1. Do certain chemical odours or smells regularly make child feel ill? [ASKED IF CHILD AGED 2-15 
YEARS]
1. Yes
2. No → Q4
X Don’t know → Q4
R Refused → Q4

Q2. What symptoms does child get? [ASKED IF CHILD AGED 2-15 YEARS: MULTIPLE RESPONSE]
1. Nose or sinus irritation
2. Cough or wheeze
3. Headache
4. Nausea
5. Fatigue
6. Aches or pains
7. Generally unwell
8. Anxious, worried or depressed
9. Other [SPECIFY]
X Don’t know
R Refused 

Q3. Which odours or smells cause child to feel ill? [ASKED IF CHILD AGED 2-15 YEARS: MULTIPLE 
RESPONSE]
1. Petrol or exhaust fumes
2. Perfumes or aftershaves
3. Scented soap or shampoo or other toiletries
4. Scent of flowers such as jasmine, gardenia, wattle, etcetera
5. Cleaning agents
6. Fresh paint
7. Pesticides
8. Cigarette smoke
9. Other [SPECIFY]
X Don’t know
R Refused 

Q4. Has child ever been diagnosed with a chemical sensitivity? [ASKED IF CHILD AGED 2-15 YEARS]
1. Yes
2. No → END OF MODULE
X Don’t know → END OF MODULE
R Refused → END OF MODULE

Q5. Who first made the chemical sensitivity diagnosis? [ASKED IF CHILD AGED 2-15 YEARS]
1. Child’s regular medical practitioner or general practitioner
2. A medical specialist at hospital or elsewhere
3. Other [SPECIFY]
X Don’t know
R Refused 

Demographics

Q1. [RECORD LANGUAGE SURVEY RECORDED IN]
1. English
2. Arabic
3. Chinese
4. Greek
5. Italian
6. Vietnamese
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Disability Access Checklist Guide for Government
Owned & Leased premises

August 2006

The aim of this guide is to help you understand the requirements of
the Commonwealth Disability Discrimination Act (DDA) and the State
Government Policy of “Promoting Independence: Disability Action
Plans for South Australia” and how compliance is achieved with
buildings, facilities and furniture fit-outs.

The guide has been developed using information contained within
the Human Rights & Equal Opportunity Commission’s (HREOC)
Advisory Notes on Access to Premises. For additional information
refer to the Disability Rights Unit web site
http://www.hreoc.gov.au/disability_rights/standards/Access_to_premi
ses/premises_advisory.html) and the Australian Standards for
Disability Access AS 1428 parts 1 & 2

Part 1 of the Guide: on Building Access (Building Owner issues) is
to provide prompts for persons undertaking a general assessment of
compliance with the DDA when considering leasing buildings or
space within them, and to assess the need for further investigation
by an accredited access auditor prior to entering into a lease
agreement. It should be understood that both building owners and
anyone who leases a building, or part thereof, that does not comply

with the provisions of the DDA could be held responsible for indirect
discrimination under the DDA and therefore be legally liable.

It should also be noted that in many instances building owners would
not be aware of legal obligations under the DDA and/or be under the
false impression that if their buildings comply with the Building Code
of Australia (BCA), they are compliant with the DDA. This is not
correct and the case of Cox verses Queensland Government
regarding the Brisbane Convention Centre (1994) is an example of
case law that highlights this.

This guide attempts to provide sufficient information on how buildings
should be constructed and fitted out with furniture to provide an
acceptable level of disability access and therefore minimise the risk
of a complaint of disability discrimination. It focuses on continuous
accessible path of travel from property boundary, car park, principal

http://www.hreoc.gov.au/disability_rights/standards/Access_to_premises/premises_advisory.html
http://www.hreoc.gov.au/disability_rights/standards/Access_to_premises/premises_advisory.html


entrance / entrances to tenancies and amenities facilities in core
service areas.

Part 2 of the Guide: for Tenancy fit out (Agencies) is to provide
prompts for persons undertaking a high level assessment of
compliance of fit outs with DDA requirements. The Senior
Management Council (SMC) has advised that when lease
arrangements are being negotiated or upgrades of buildings and
office fit-outs are being undertaken, it is opportune to address
disability access requirements. This assessment guide can be used
as a tool to assist those responsible for lease arrangements and/or
fit-outs to identify risks/barriers and put in place short and medium
term actions to address them and incorporate these into their
respective portfolio Disability Action Plans.

Part 3 of the Guide: provides a checklist of the likelihood of low-
level atmosphere contaminates within the building environment, with
the objective to minimising contaminate exposure levels to persons
with Multiple Chemical Sensitivity (MCS) so they are not
undeservedly affected. (NOTE: A recent survey by the Department
of Health that assessed the prevalence of MCS and chemical
sensitivity in the South Australian community found 1% had been
medically diagnosed with MCS and 16% reported chemical
sensitivity).

All portfolio Chief Executives are required to report annually on the
progress of their respective Disability Action Plans, which are then
collated into a whole of Government progress report and forwarded
to the Minister for Disability who tables these in the Parliament. Use
of this guide will assist in meeting the requirements of the South

Australian Government policy, ‘Promoting Independence’, and
provide material for inclusion in the whole of government report.



Part 1 Building Access Check List- (Building Owner issues)
Assessment

undertaken by:

Building address

Number of building

Levels

Agency

Date

Notes: Bold type requirements from AS1428 Part 2 are preferred option

Description Notes Yes No Comments

Carparking

� required to be provided only where parking is
provided for general public or occupants to AS
2890.1and AS 1428.2 vertical Clearance 2500mm
min, located 2160mm from front of park

� signage is not required if not more than 5 spaces
are provided

� located close to building entrances or to continuous
path of travel

Continuous Path
of Travel General

� equitable access should extend from boundary, car
parks, to all amenities and levels of building
1200mm(W) X 1800(H) or 1000mm(W)x1800mm(H)

� provision for passing areas or turning on long
pathways

� construction tolerance between surfaces ≤5mm with
rounded or bevelled edges

Steps

� tactile indicators at approach to steps
� contrast colour nosing
� non slip edge strip
� hand rails 860mm to 1000mm Above Floor Level

(AFL)
� where a high number of children 2nd rail 665mm

to 700mm AFL



Description Notes Yes No Comments

Continuous path
of travel
continued

Doors

� preference is for automatic doors
� manual doors easy to open & holdback
� clear opening 850mm or 800mm
� door frames contrasting in colour to surrounds &

doors
� clear circulation space around doors
� D or lever handles located between 900mm-

1100mm(H)

Ramp

� series of ramps should not be used as extended
distance of travel will cause fatigue of persons in
manual wheel chairs

� step 1:8 max length 1520mm
� ramp 1:14 max length 9m
� width 1200mm / 1000
� <1:20 “ 15m
� hand rails 860mm to 1000mm AFL
� where a high number of children 2nd rail 665mm

to 700mm AFL
� tactile indicators at approach to ramp

Floor surface
finish

� surfaces should be even, firm, abutment of surface
<3mm, carpet low profile pile height <6mm

� low profile carpet
� non slip flooring

Signage

� clear / easy to read
� contrasting colour
� luminance adequacy
� Braille

Lighting
� interior lighting luminance level to be uniform

across areas without glare at sufficient levels for
task activity

Entrance
accessibility

� principal (main public) entrances and main staff
entrance in large buildings



Description Notes Yes No Comments

Building
Reception Area

� counter with set down height 750- 820mm
� No receptionist - management procedures in place

eg. phone/hands free or bell with clear instructions/
Braille

� height of buzzer 900mm to 1100mm
� clear circulation area for wheel chair
� where security screens are in place hearing

assistance systems

Lifts

� low controls/tactile button
� audible cue
� grab rails 850-900mm AFL
� call button signage/location
� car size dimensions 1100mm wide x 1400mm depth

Accessible
Toilets

� unisex access toilets facilities located on every
floor, off an accessible pathway

� unisex accessible toilets off accessible pathway,
where no accessible toilets on floor information
signs directing to floors with accessible facilities

� ambulant toilets / urinals without step-up
� tactile/ Braille signs
� lever action taps

Overview of Assessment Findings - (Building Owner issues):



Part 2 Agency Fit-out Access Check List
Assessment
undertaken by:
Building address
Number of building
Levels
Agency
Date

Notes: Bold type requirements from AS1428 Part 2 are preferred option

Description Notes Yes No Agency Building
Owner Comments

Continuous path
of travel General

� equitable access should extend from;
boundary, car parks, to all amenities and
levels of building 1200mm(W) X 1800(H)
or 1000mm(W)x1800mm(H)

� provision for passing areas or turning on
extended pathways

� construction tolerance between surfaces
≤5mm with rounded or bevelled edges

Steps

� tactile indicators at approach to steps
� Contrast colour nosing
� non slip edge strip
� hand rails860mm to 1000mm AFL, where

a high number of children 2nd rail
665mm to 700mm

Ramp

� serries of ramps should not be used as
extended distance of travel will cause
fatigue of persons in manual wheel chairs

� step 1:8 maxi length 1520mm
� ramp 1:14 max length 9m
� width 1200mm / 1000
� <1:20 “ 15m
� hand rails 860 to 1000 AFL860mm to

1000mm AFL
� where a high number of children 2nd rail

665mm to 700mm
� tactile indications at approach to ramp



Description Notes Yes No Agency Building
Owner Comments

Continuous path
of travel
continued

Signage

� clear/easy to read
� Braille
� contrasting colour
� luminance adequacy

Doors

� preference is for automatic doors
� manual doors easy to open & holdback
� clear opening 850mm or 800mm
� door frames contrasting in colour to

surroundings & doors
� clear circulation space around doors
� D or lever handles
� located between 900mm- 1100mm(H)

Lighting
� lighting to be uniform across areas without

glare

Controls
� switches located between 900 –1100mm

preferred height 1000mm ABFL
� located free from obstructions

Amenities

� public phone push button at accessible
height 820mm

� hearing assistance systems where
amplification systems installed

� drinking fountains accessible
� kitchen accessible

Floor surface
finish

� surfaces should be even, firm, abutment
of surface <3mm, carpet low profile pile
height <6mm

� low profile carpet
� non slip flooring

Reception Area

� counter with set down height 750-820
� no receptionist - management procedures

in place eg; phone/hands free or bell with
clear instructions/ Braille

� height of buzzer 900mm to 1100mm
� clear circulation area for wheel chair
� where security screens are in place

hearing assistance systems in place



Description Notes Yes No Tenant Building
Owner Comments

Accessible Toilets

� unisex access toilets facilities located on
every floor, off accessible pathway

� unisex accessible toilets off accessible
pathway, where no accessible toilets on
floor information signs directing to floors
with accessible facilities

� ambulant toilets / urinals without step-up
� Tactile/ Braille signs
� lever action taps

Fit out
� furniture accessible
� conference room accessible
� kitchen accessible

Emergency
evacuation

� visual warning / flashing lights
� procedures in place for safe evacuation /

management for person with disabilities

Auditorium and
Assembly Areas

� access to podium/stage provided, ie via:
ramp/lift

� controls operable by seated person
� circulation space for wheel chair
� access to all auditoriums but not to every

tier or platform
� fixed seating one (1) wheelchair space for

every 100
� signs of hearing loop locations

Overview of Assessment Findings - (Agency Responsibility):



Part 3 Checklist for Multiple Chemical Sensitivity

Descriptive Yes No Comments

1. Cigarette smoking not permitted within 5 meters of entrance (ie; no smoking
signs in place / easy to read, cigarette bins located away from front entrance)?

2. Are non-toxic / least toxic building materials used in construction/renovation and
fit out?

3. Is there a pest management practice in place to avoid use of toxic pesticides
and herbicides?

4. Are non-toxic fragrance-free cleaning products used?

5. Is it a smoke and fragrance-free work environment?

6. Is there adequate air exchange via HVAC system, or open ventilation, to avoid
build up of indoor air pollutants?

7. Are least/non-toxic alternatives used in the selection of stationary and
equipment?

8. Are areas of potential toxic exposure located away from air intakes for HVAC
systems, and general work areas?

9. Are adequate warnings given before potentially toxic chemicals are used?

10. Is there a procedure in place to monitor indoor air quality?

11. Is the working space located away from source of car emissions and/or in a
separate building from the car-parking garage?

Overview of Assessment Findings:

References
Australian / New Zealand Standards
AS 1428.1 Design for access and mobility General requirements for access- New Building Work
AS 1428.2 Design for access and mobility Enhanced and additional requirements- Building and facilities
AS/NZS 1428.4 Design for access and Tactile indicators
HREOC: http://www.hreoc.gov.au/disability_rights/standards/Access_to_premises/premises_advisory.html - point5
DAIS web site: http://www.buildingmanagement.sa.gov.au/pdf/disability_access_guide.pdf
Building Code of Australia BCA

Further Information
DTEI Building Management Strategic Services
Stan Fuller Phone 82265225

http://www.buildingmanagement.sa.gov.au/pdf/disability_access_guide.pdf
http://www.hreoc.gov.au/disability_rights/standards/Access_to_premises/premises_advisory.html#point5


Disability Access Checklist Guide for Government
Owned & Leased premises

August 2006

The aim of this guide is to help you understand the requirements of
the Commonwealth Disability Discrimination Act (DDA) and the State
Government Policy of “Promoting Independence: Disability Action
Plans for South Australia” and how compliance is achieved with
buildings, facilities and furniture fit-outs.

The guide has been developed using information contained within
the Human Rights & Equal Opportunity Commission’s (HREOC)
Advisory Notes on Access to Premises. For additional information
refer to the Disability Rights Unit web site
http://www.hreoc.gov.au/disability_rights/standards/Access_to_premi
ses/premises_advisory.html) and the Australian Standards for
Disability Access AS 1428 parts 1 & 2

Part 1 of the Guide: on Building Access (Building Owner issues) is
to provide prompts for persons undertaking a general assessment of
compliance with the DDA when considering leasing buildings or
space within them, and to assess the need for further investigation
by an accredited access auditor prior to entering into a lease
agreement. It should be understood that both building owners and
anyone who leases a building, or part thereof, that does not comply

with the provisions of the DDA could be held responsible for indirect
discrimination under the DDA and therefore be legally liable.

It should also be noted that in many instances building owners would
not be aware of legal obligations under the DDA and/or be under the
false impression that if their buildings comply with the Building Code
of Australia (BCA), they are compliant with the DDA. This is not
correct and the case of Cox verses Queensland Government
regarding the Brisbane Convention Centre (1994) is an example of
case law that highlights this.

This guide attempts to provide sufficient information on how buildings
should be constructed and fitted out with furniture to provide an
acceptable level of disability access and therefore minimise the risk
of a complaint of disability discrimination. It focuses on continuous
accessible path of travel from property boundary, car park, principal

http://www.hreoc.gov.au/disability_rights/standards/Access_to_premises/premises_advisory.html
http://www.hreoc.gov.au/disability_rights/standards/Access_to_premises/premises_advisory.html


entrance / entrances to tenancies and amenities facilities in core
service areas.

Part 2 of the Guide: for Tenancy fit out (Agencies) is to provide
prompts for persons undertaking a high level assessment of
compliance of fit outs with DDA requirements. The Senior
Management Council (SMC) has advised that when lease
arrangements are being negotiated or upgrades of buildings and
office fit-outs are being undertaken, it is opportune to address
disability access requirements. This assessment guide can be used
as a tool to assist those responsible for lease arrangements and/or
fit-outs to identify risks/barriers and put in place short and medium
term actions to address them and incorporate these into their
respective portfolio Disability Action Plans.

Part 3 of the Guide: provides a checklist of the likelihood of low-
level atmosphere contaminates within the building environment, with
the objective to minimising contaminate exposure levels to persons
with Multiple Chemical Sensitivity (MCS) so they are not
undeservedly affected. (NOTE: A recent survey by the Department
of Health that assessed the prevalence of MCS and chemical
sensitivity in the South Australian community found 1% had been
medically diagnosed with MCS and 16% reported chemical
sensitivity).

All portfolio Chief Executives are required to report annually on the
progress of their respective Disability Action Plans, which are then
collated into a whole of Government progress report and forwarded
to the Minister for Disability who tables these in the Parliament. Use
of this guide will assist in meeting the requirements of the South

Australian Government policy, ‘Promoting Independence’, and
provide material for inclusion in the whole of government report.



Part 1 Building Access Check List- (Building Owner issues)
Assessment

undertaken by:

Building address

Number of building

Levels

Agency

Date

Notes: Bold type requirements from AS1428 Part 2 are preferred option

Description Notes Yes No Comments

Carparking

� required to be provided only where parking is
provided for general public or occupants to AS
2890.1and AS 1428.2 vertical Clearance 2500mm
min, located 2160mm from front of park

� signage is not required if not more than 5 spaces
are provided

� located close to building entrances or to continuous
path of travel

Continuous Path
of Travel General

� equitable access should extend from boundary, car
parks, to all amenities and levels of building
1200mm(W) X 1800(H) or 1000mm(W)x1800mm(H)

� provision for passing areas or turning on long
pathways

� construction tolerance between surfaces ≤5mm with
rounded or bevelled edges

Steps

� tactile indicators at approach to steps
� contrast colour nosing
� non slip edge strip
� hand rails 860mm to 1000mm Above Floor Level

(AFL)
� where a high number of children 2nd rail 665mm

to 700mm AFL



Description Notes Yes No Comments

Continuous path
of travel
continued

Doors

� preference is for automatic doors
� manual doors easy to open & holdback
� clear opening 850mm or 800mm
� door frames contrasting in colour to surrounds &

doors
� clear circulation space around doors
� D or lever handles located between 900mm-

1100mm(H)

Ramp

� series of ramps should not be used as extended
distance of travel will cause fatigue of persons in
manual wheel chairs

� step 1:8 max length 1520mm
� ramp 1:14 max length 9m
� width 1200mm / 1000
� <1:20 “ 15m
� hand rails 860mm to 1000mm AFL
� where a high number of children 2nd rail 665mm

to 700mm AFL
� tactile indicators at approach to ramp

Floor surface
finish

� surfaces should be even, firm, abutment of surface
<3mm, carpet low profile pile height <6mm

� low profile carpet
� non slip flooring

Signage

� clear / easy to read
� contrasting colour
� luminance adequacy
� Braille

Lighting
� interior lighting luminance level to be uniform

across areas without glare at sufficient levels for
task activity

Entrance
accessibility

� principal (main public) entrances and main staff
entrance in large buildings



Description Notes Yes No Comments

Building
Reception Area

� counter with set down height 750- 820mm
� No receptionist - management procedures in place

eg. phone/hands free or bell with clear instructions/
Braille

� height of buzzer 900mm to 1100mm
� clear circulation area for wheel chair
� where security screens are in place hearing

assistance systems

Lifts

� low controls/tactile button
� audible cue
� grab rails 850-900mm AFL
� call button signage/location
� car size dimensions 1100mm wide x 1400mm depth

Accessible
Toilets

� unisex access toilets facilities located on every
floor, off an accessible pathway

� unisex accessible toilets off accessible pathway,
where no accessible toilets on floor information
signs directing to floors with accessible facilities

� ambulant toilets / urinals without step-up
� tactile/ Braille signs
� lever action taps

Overview of Assessment Findings - (Building Owner issues):



Part 2 Agency Fit-out Access Check List
Assessment
undertaken by:
Building address
Number of building
Levels
Agency
Date

Notes: Bold type requirements from AS1428 Part 2 are preferred option

Description Notes Yes No Agency Building
Owner Comments

Continuous path
of travel General

� equitable access should extend from;
boundary, car parks, to all amenities and
levels of building 1200mm(W) X 1800(H)
or 1000mm(W)x1800mm(H)

� provision for passing areas or turning on
extended pathways

� construction tolerance between surfaces
≤5mm with rounded or bevelled edges

Steps

� tactile indicators at approach to steps
� Contrast colour nosing
� non slip edge strip
� hand rails860mm to 1000mm AFL, where

a high number of children 2nd rail
665mm to 700mm

Ramp

� serries of ramps should not be used as
extended distance of travel will cause
fatigue of persons in manual wheel chairs

� step 1:8 maxi length 1520mm
� ramp 1:14 max length 9m
� width 1200mm / 1000
� <1:20 “ 15m
� hand rails 860 to 1000 AFL860mm to

1000mm AFL
� where a high number of children 2nd rail

665mm to 700mm
� tactile indications at approach to ramp



Description Notes Yes No Agency Building
Owner Comments

Continuous path
of travel
continued

Signage

� clear/easy to read
� Braille
� contrasting colour
� luminance adequacy

Doors

� preference is for automatic doors
� manual doors easy to open & holdback
� clear opening 850mm or 800mm
� door frames contrasting in colour to

surroundings & doors
� clear circulation space around doors
� D or lever handles
� located between 900mm- 1100mm(H)

Lighting
� lighting to be uniform across areas without

glare

Controls
� switches located between 900 –1100mm

preferred height 1000mm ABFL
� located free from obstructions

Amenities

� public phone push button at accessible
height 820mm

� hearing assistance systems where
amplification systems installed

� drinking fountains accessible
� kitchen accessible

Floor surface
finish

� surfaces should be even, firm, abutment
of surface <3mm, carpet low profile pile
height <6mm

� low profile carpet
� non slip flooring

Reception Area

� counter with set down height 750-820
� no receptionist - management procedures

in place eg; phone/hands free or bell with
clear instructions/ Braille

� height of buzzer 900mm to 1100mm
� clear circulation area for wheel chair
� where security screens are in place

hearing assistance systems in place



Description Notes Yes No Tenant Building
Owner Comments

Accessible Toilets

� unisex access toilets facilities located on
every floor, off accessible pathway

� unisex accessible toilets off accessible
pathway, where no accessible toilets on
floor information signs directing to floors
with accessible facilities

� ambulant toilets / urinals without step-up
� Tactile/ Braille signs
� lever action taps

Fit out
� furniture accessible
� conference room accessible
� kitchen accessible

Emergency
evacuation

� visual warning / flashing lights
� procedures in place for safe evacuation /

management for person with disabilities

Auditorium and
Assembly Areas

� access to podium/stage provided, ie via:
ramp/lift

� controls operable by seated person
� circulation space for wheel chair
� access to all auditoriums but not to every

tier or platform
� fixed seating one (1) wheelchair space for

every 100
� signs of hearing loop locations

Overview of Assessment Findings - (Agency Responsibility):



Part 3 Checklist for Multiple Chemical Sensitivity

Descriptive Yes No Comments

1. Cigarette smoking not permitted within 5 meters of entrance (ie; no smoking
signs in place / easy to read, cigarette bins located away from front entrance)?

2. Are non-toxic / least toxic building materials used in construction/renovation and
fit out?

3. Is there a pest management practice in place to avoid use of toxic pesticides
and herbicides?

4. Are non-toxic fragrance-free cleaning products used?

5. Is it a smoke and fragrance-free work environment?

6. Is there adequate air exchange via HVAC system, or open ventilation, to avoid
build up of indoor air pollutants?

7. Are least/non-toxic alternatives used in the selection of stationary and
equipment?

8. Are areas of potential toxic exposure located away from air intakes for HVAC
systems, and general work areas?

9. Are adequate warnings given before potentially toxic chemicals are used?

10. Is there a procedure in place to monitor indoor air quality?

11. Is the working space located away from source of car emissions and/or in a
separate building from the car-parking garage?

Overview of Assessment Findings:

References
Australian / New Zealand Standards
AS 1428.1 Design for access and mobility General requirements for access- New Building Work
AS 1428.2 Design for access and mobility Enhanced and additional requirements- Building and facilities
AS/NZS 1428.4 Design for access and Tactile indicators
HREOC: http://www.hreoc.gov.au/disability_rights/standards/Access_to_premises/premises_advisory.html - point5
DAIS web site: http://www.buildingmanagement.sa.gov.au/pdf/disability_access_guide.pdf
Building Code of Australia BCA

Further Information
DTEI Building Management Strategic Services
Stan Fuller Phone 82265225

http://www.buildingmanagement.sa.gov.au/pdf/disability_access_guide.pdf
http://www.hreoc.gov.au/disability_rights/standards/Access_to_premises/premises_advisory.html#point5
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