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A B O U T T H E S U R V E Y

In late 2000, over 10,000 adults throughout WA participated in a telephone survey of health and wellbeing, which was 

undertaken by the Health Department of Western Australian in collaboration with the South Australian and Northern 

Territory Health Departments and the Commonwealth Department of Health & Ageing.  The survey addressed the concept 

of wellness and compared measures of general health status.  Information on this survey is available on the Health 
aDepartment website . This survey was the forerunner of a continuous health status data collection system. The WA Health 

and Wellbeing Surveillance System was launched in February of 2002 and this report uses the results from the first five 

months of the system. Over 3000 people of all ages have been surveyed over this time. The surveillance system results for 

adults aged 18 years and over have been combined with the results from the 2000 survey to produce a comparative paper. 

This thematic paper presents findings from the surveys on food intake, physical activity and body mass and their relationship 

with other physical and mental health indicators.

I N T R O D U C T I O N

About the Survey

Food intake, physical activity and body size have established links with health and disease.  

Dietary intake has been associated with a range of diseases including coronary heart disease, 

stroke, hypertension, and diabetes (Lester, 1994; Marmot & Wilkinson, 1999). Regular physical 

activity provides physical and mental health benefits and is a protective factor for cardiovascular 

health. Physical activity and dietary intake together largely determine body mass. The two ends 

of the body mass spectrum, underweight and obesity, are both associated with health 

problems and increased risk of mortality. The importance of exercise, diet and body mass to 

health are reflected in the selection of physical inactivity, fat intake, and overweight as National 

Health Priority Area indicators of cardiovascular health (AIHW & Commonwealth Department 

of Health and Family Services 1997). 

This thematic paper provides an in-depth examination of the relationships between measures 

of food intake, physical activity, body size and health and wellbeing. The paper is presented in 

three sections. The first section examines the proportions of Western Australians engaging in 

healthy eating practices and physical activity, and their Body Mass Index. The second section 

examines the relationships between these three areas.  The final section of the report 

examines the relationship between these areas and measures of mental and hysical health. 
bComparisons are made over the two time periods where possible .

a 
The website has reports on the main findings of the survey as well as the design and methodology. See Page 10 of this report for the website address and other contact details. 

b
 The data were analysed using SPSS Version 11. ChiSquare, ANOVA, T-Tests and Regressions were used as appropriate. See Endnote III for more details.



• Over the two years, more 

men are eating the 

recommended daily 

intake of fruit.

• The proportion of people 

meeting the 

recommended daily 

intake of fruit and 

vegetables increases with 

age and more women 

meet the recommended 

guidelines compared 

with men.

• There has been a 

significant 

decrease in the 

proportion 

eating no 

vegetables daily 

and a 

corresponding 

increase in the 

proportion of 

people eating at 

least one or two 

serves of 

vegetables daily.
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Eating

Key findings:

Key finding:

Two food intake guidelines that the Department of Health recommends for WA adults are: 

a) eat 5 serves of vegetables and 2 serves of fruit per day and b) drink reduced fat milks. The  

table below shows how many WA people are meeting the recommended daily intake of fruit 

and vegetables. 

18-24 32.1 30.1 37.3 39.3 2.8 4.4 7.9 8.9

25-34 41.7 35.2 50.8 46.1 12.3 5.6 10.6 10.3

35-44 35.3 35.8 56.9 47.0 9.0 7.8 12.5 12.5

45-54 40.6 46.9 62.9 61.1 7.5 12.8 15.5 17.6

55-64 52.7 44.9 68.9 68.4 12.7 12.6 21.3 18.2

65+ 47.8 55.9 68.9 71.3 8.7 13.7 15.0 18.8

Total 39.8 45.0 58.1 56.9 8.9 9.6 12.1 12.8

PROPORTION OF PEOPLE WHO MEET RECOMMENDED GUIDELINES FOR FRUIT AND VEGETABLE 
CONSUMPTION BY AGE, GENDER AND YEAR

FRUIT VEGETABLES

FEMALEFEMALE MALEMALE
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Exercise and Body Mass Index
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The proportions of people who 

meet the recommended 

guidelines:

• Declines with age.

• Is greater for males than 

females.

• Did not change 

significantly over the last 

two years.

Key findings:

The Department of Health, 

Western Australia 

recommends Western 

Australian adults do a total of 

150 minutes of moderate 

physical activity a week. Some 

people choose to do more 

vigorous activity and many do 

more than 150 minutes 

weekly. Generally speaking, 

within reason, the more 

exercise you do, the more the 

long term health gain. 

18-24 73.6 85.3 71.4 69.3

25-34 80.4 79.0 66.8 69.9

35-44 71.3 62.0 68.8 66.5

45-54 67.9 62.7 61.3 59.0

55-64 67.1 55.6 63.9 59.2

65+ 54.9 na 46.1 na

TOTAL 69.6 68.3 61.6 58.9

PROPORTION OF PEOPLE MEETING PHYSICAL ACTIVITY 
GUIDELINES BY AGE, GENDER AND YEAR

FEMALEMALE

20002000 20022002

Although the proportion of people who met the recommended 

guideline of 150 minutes of physical activity a week didn't 

change over the two years, the proportion of people doing no 

exercise in 2002 was significantly less than in 2000. To match 

that, the proportion of people doing some exercise 

correspondingly increased in 2002. This means that more 

people are being active even if they have not yet reached the 

recommended guideline of 150 moderate minutes a week.

Body Mass Index (BMI) is a measure of the ratio of weight to height. BMI is divided into four 

groups:- underweight, normal weight, overweight and obese. The figure on the following 

page compares BMI for men and women over the two years. In both years more men were 

overweight compared with women but more women were underweight, normal or obese 

compared with men. The noted increases in obesity and underweight are trends that will 

need monitoring.

Body Mass Index

Exercise



Key findings:

• The differences shown in 

the graph over the two 

years are not significant 

differences but do 

indicate a trend towards 

increasing obesity.

• This increasing trend in 

obesity is accompanied by 

an increasing proportion 

of underweight people.5

Changes in Body Mass

The table below shows the prevalence of each BMI group by age. In men, every age group 

except the 18-24 year group has a prevalence of over 50% who are overweight or obese.  

In women, a prevalance of 50% overweight or obese doesn't occur until the 45 years and 

above age groups. However, a higher proportion of young women are obese compared 

with young men.

Male 18-24 yrs 6.4 60.6 29.4 3.7

25-34 yrs 0.0 38.3 46.8 14.9

35-44 yrs 0.5 36.8 47.3 15.4

45-54 yrs 0.4 34.9 48.3 16.4

55-64 yrs 0.9 27.8 49.1 22.2

65& over yrs 1.8 43.4 42.5 12.2

Female 18-24 yrs 14.2 55.8 21.7 8.3

25-34 yrs 4.8 54.8 24.3 16.1

35-44 yrs 2.3 52.5 29.4 15.8

45-54 yrs 1.3 45.1 32.5 21.1

55-64 yrs 2.6 42.4 32.8 22.1

65& over yrs 4.5 41.1 37.7 16.8

BODY MASS BY AGE GROUP AND GENDER 
WA Health and Surveillance System 2002

Underweight Normal Overweight Obese

Key findings:

• In general, BMI 

increases with age up 

to the age of 64 years.

• The highest 

proportion of 

underweight men 

and women were 

aged between 18 and 

24 yrs.

• The highest 

proportion of obese 

men and women 

were aged between 

45 and 64 yrs.

CHANGES IN BODY MASS GROUPINGS BY GENDER AND YEAR
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2000
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• Men eat high fat foods 

more frequently in a week 

than women.

• As age increases, weekly 

average consumption of 

high fat food decreases.

• People who are 

underweight eat high fat 

foods more often in a week.

Key findings:

• The percentage of people meeting 

guidelines for the consumption of fruit 

and vegetables was highest amongst 

overweight and obese people (8.7 and 

10.4% respectively) and lowest in the 

underweight people (3.2%). 

• Fewer underweight people ate the 

recommended seves of fruit or 

vegetables than any other group.

Key findings:
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No clear relationship emerged between eating habits and body mass index. The relationship 

between fat consumption and overweight/obesity that might have been expected was not 

found. In fact, underweight people were more likely to eat foods high in fat content.

BODY MASS BY INDICATORS OF AVERAGE WEEKLY FAT INTAKE
WA Health and Surveillance System 2002

Underweight Normal weight Overweight Obese
0.0

3.0
Average weekly intake

of takeaway meals
such as Pizzas

Average weekly intake
of chips or crisps

Average weekly intake
of meat products 
such as sausages

0.5

1.0

2.0

2.5

1.5

INTAKE OF FRUIT OR VEGETABLES BY BODY MASS
WA Health and Surveillance System 2002

Underweight Normal weight Overweight Obese
0

60
70
80
90

100

10
20

40
50

30

Female

Male

AVERAGE NUMBER OF TIMES A WEEK HIGH FAT FOOD CONSUMED BY SEX
WA Health and Surveillance System 2002

0.0 1.0 2.0 3.0 4.0 5.0

Eats recommended
serves of both fruit 
and vegetables

Eats recommended 
serves of either 
fruit and vegetables

Doesn't eat 
recommended 
serves of fruit or 
vegetables



Key findings:

• There is a clear and 

significant relationship 

between the Body Mass 

Index and amount of 

physical activity done in 

a week.

• Inactivity is also 

significantly related to 

the Body Mass Index 

with the highest 

proportion of inactive 

people being also obese.

• Those who meet the 

guidelines for physical 

activity eat more fruit 

per day than those who 

don't meet the guidelines. 7

Relationship Between Eating, Exercise and BMI, Physical and Mental Health

Of those surveyed 

in 2002, only 3.8 

percent were not 

overweight or 

obese, met the 

recommended 

guidelines for fruit 

and vegetable 

consumption and 

were sufficiently 

physically active.

S E C T I O N 3 : R E L A T I O N S H I P W I T H P H Y S I C A L A N D M E N T A L H E A L T H

PHYSICAL ACTIVITY STATUS BY BODY MASS INDEX
WA Health and Surveillance System 2002

Underweight Normal weight Overweight Obese
0

60
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90

100

10
20

40
50

30

Does at 
least 150 
minutes of 
activity a 
week

Does less 
than 150 
minutes of 
activity a 
week

Inactive

There is a complex relationship between BMI, food habits and phsyical activity.  Some of the 

predictors of high BMI are increasing age, being male, less physical activity,a non smoker and 

having higher weekly alcohol consumption than those with lower BMI. High blood pressure 

was strongly associated with higher BMI. Higher physical activity levels are associated with 

being male, eating more fruit, being young, consuming more alcohol weekly, being a smoker 

and not having a high BMI. Higher fruit and vegetable intake is associated with being female, 

older, a non smoker and physically active. However,  more  research needs to be conducted  

to identify what other factors are playing an important part. It is most likely to be a complex 

relationship with environmental circumstance, physical make up and lifestyle that leads to 
II

obesity and associated health problems .

This section examines the physical and mental health effects associated with physical activity, diet and body mass index.

Physical activity is significantly associated with some known health conditions. In general the more active a person is the less 

likely they are to report having a chronic health condition. Similarly, being overweight, particularly in the obese range is 

associated with having health problems. The table shows that the interaction between physcial activity and BMI is not 

simple or linear. Sometimes physical activity levels are more closely associated with a health condition (e.g. heart disease) 

and sometimes it is associated with BMI (e.g. diabetes). 



SF12 SCORES AND WEEKLY PHYSICAL ACTIVITY AND BODY MASS INDEX
WA Health and Surveillance System 2002

Relationship with Physical and Mental Health
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Sometimes it is the combination of both physical activity and BMI that is more important 

(e.g. Cancer, Stroke and Asthma). Higher BMI and lower physical activity levels are also 

associated with increased health service usage.

The SF12 measures the effect of health on how people are able to 

function physically (Physical Component Score - PCS) and 

emotionally (Mental Component Score  - MCS). The graph below 

shows clearly that physical activity and BMI affect physical functioning 

but do not appear to have much effect on emotional wellbeing. 

• Significantly more people 

have problems with 

physical functioning when 

they are sedentary no 

matter what they weigh.

• A significantly higher 

proportion of people who 

are overweight or obese 

and who do less than high 

levels of physical activity 

have problems with 

physical functioning 

compared with those who 

are normal or 

underweight.

Key findings:

• A significantly higher 

proportion of people 

with diabetes are also 

overweight or obese 

compared with those 

who don't have diabetes.

• A significantly higher 

proportion of people with 

heart disease are also 

sedentary.

• Fewer people who have a 

high level of physical 

activity, no matter what 

their weight report 

having cancer.

Key findings:

Sedentary and Overweight/Obese 12.5 8.8 2.9 7.4 15.7

Sedentary and Underweight/Normal 2.9 12.1 6.4 7.1 8.3

Low Level and Overweight/Obese 9.9 6.3 0.9 6.0 16.4

Low Level  and Underweight/Normal 3.8 4.8 1.8 4.7 13.0

Moderate Level and Overweight/Obese 5.6 6.9 2.1 5.7 12.8

Moderate Level and Underweight/Normal 2.2 4.6 1.4 6.5 14.7

High Level and Overweight/Obese 3.4 2.9 0.8 3.0 11.3

High Level and Underweight/Normal 2.0 0.8 0.0 3.5 10.4

PROPORTION OF PEOPLE WITH SELECTED HEALTH CONDITION BY LEVEL OF WEEKLY PHYSICAL 
ACTIVITY AND BODY MASS INDEX. WA Health and Surveillance System 2002.

CancerHeart Disease AsthmaStrokeDiabetes

High level of physical activity & underweight or normal

Moderate level of physical activity & underweight or normal

Low level of physical activity & underweight or normal

Sedentary & underweight or normal

High level of physical activity & overweight or obese

Moderate level of physical activity & overweight or obese

Low level of physical activity & overweight or obese

Sedentary & overweight or obese

40 42 44 46 48 50 52 54 56

PCS

MCS



Key findings:

• Sedentary people reported 

higher levels of 

psychological distress than 

any other group.

• For moderate and high 

levels of physical activity, 

being underweight or 

normal weight was 

associated with higher 

levels of psychological 

distress.9

Relationship with Physical and Mental Health and Social Determinants of Health

The environment in which a person lives plays a major role in their choice of life style as well as dictating conditions that 

may adversely affect health. 

With regard to physical activity for example, greater social capital and living outside the metropolitan area is associated with 

higher levels of physical activity, even when age is taken into account. This would suggest that a 'secure' environment may 

promote physical activity. 
1

Increasing BMI is associated with living outside the metropolitan area, being older and being male.  

Eating lots of fruit and vegetables is associated with having a high education level, being married, female, older, having an 

adequate income and higher social capital.

In order to understand how people make life style choices, we need to understand the whole picture. We need to know 

how families, social determinants and the environment interact to produce an effect on our choices.  The Department of 

Health's health promotion and health education programs are wholly committed to finding the most effective way to help 

people make healthy lifestyle choices.

The Kessler 10 measures the level of a person's psychological distress over the previous four 

weeks. This measure of mental health status shows an association with BMI and Physical 

Activity. 

K10 SCORES AND WEEKLY PHYSICAL ACTIVITY AND BODY MASS INDEX
WA Health and Surveillance System 2002

Sedentary 
and 

overweight
or obese

Sedentary
and 

underweight
or normal

Low level 
of physical
activity and

overweight or
obese

Low level
of physical 
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underweight or
normal
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of physical 
activity and

overweight or
obese

Moderate level
of physical 
activity and

underweight or
normal

High level
of physical 
activity and

overweight or
obese

High level
of physical 
activity and

underweight or
normal

15.0
15.5
16.0
16.5
17.0

12.5
13.0

14.0
14.5

13.5
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E N D N O T E S

Endnotes
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1
 The recommended guidelines for the risk factors are briefly summarised below. For more information on risk factor policy and current health 

promotion programs, please contact the Health Promotion Branch of the Western Australia Department of Health.

Smoking: Recommendations include bans on most indoor smoking in public places and a commitment to reducing the number of smokers 
with particular emphasis on young smokers. 

Drinking: The recommended National Health and Medical Research Committee (NHMRC) guidelines for drinking to avoid negative health 
effects is in the process of being revised. This report uses the previous NHMRC guidelines of 2 standard drinks per day for women and 4 
standard drinks per day for men. High risk drinking is defined as over 4 standard drinks per day for women and over 6 standard drinks per day 
for men.

Nutrition: The Health Department of Western Australia has recommended 5 serves of vegetables and 2 serves of fruit per day.  These 
recommendations have been endorsed by the NHMRC.

Body Mass Index: The Body Mass Index (BMI) is calculated by dividing weight (in kilograms) by height (in metres) squared. Using the 2000 
World Health Organisation report, four groups are identified: A BMI of less than 18.5 is defined as Underweight; a BMI of between 18.5 and 25 
is defined as Normal; a BMI of between 26 and 29.9 is defined as Overweight and a BMI of 30 or more is defined as Obese. 

Physical Activity: This report has adopted a definition of sufficient physical activity, which is in keeping with national recommendations, that is, 
a person must do at least 150 minutes of moderate activity such as brisk walking or bicyling over at least 5 days OR a person must do at least 60 
minutes of vigorous activity such as running per week. 

11 The  analyses conducted were mostly descriptive in this report although some multivariate modeling was done to determine predictors of 
physical activity, BMI and fruit and vegetable intake.  Further multivariate analysis is required to really understand how these factors work together 
and what are protective factors.

111
 The actual prevalences for all the graphs and figures produced in this report can be found on our website in the  EXCEL spreadsheet that is with 
the .pdf file of the report. The workbook also contains more information about the tables and provides confidence intervals for the prevalences.

Produced by:
Health Outcomes Assessment Unit, Health Information Centre, 
Department of Health, Western Australia.
Copyright© : Department of Health, WA  October 2002
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Any other queries can be made to Alison Daly by email to: alison.m.daly@health.wa.gov.au or by telephone: 
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