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A B S T R A C T

Introduction: Overweight and obesity are highly prevalent in rural areas and pose significant risks to health. The aim of this study 
was to investigate whether the rural public in central Queensland are aware of the health risks of overweight and to determine 
whether their perceptions of weight status and methods used to assess weight status correspond with those of health professionals.
Methods: Adults were randomly selected from shoppers in shopping centres in Central Queensland, Australia, to self-complete a 
questionnaire that assessed participants’ understanding of the health risks of overweight, perception of current weight, methods 
used to assess current weight and understanding of the concepts of body mass index (BMI) and waist-to-hip ratio (WHR). 
Participants were also asked to provide demographic details and self-report their height and weight. 
Results:The majority of participants were appropriately aware that, regardless of their degree of physical activity, overweight is 
associated with increased risk of heart disease (92%), type 2 diabetes (83%) and stroke (83%). A large proportion were also aware 
of the association of overweight with sleep apnoea (69%), fertility problems (68%) and arthritis (57%) but few were aware of the 
link with asthma (35%) and various types of cancer (14-32%). Knowledge of the health risks of overweight did not differ greatly 
across the BMI spectrum, with similar beliefs expressed by those who were classified overweight or obese (based on self-reported 
data) and those who were not. Women were more aware of the health risks of overweight for type 2 diabetes and fertility problems, 
less likely to be overweight, and to more accurately perceive their weight status compared with men. The majority of participants 
used subjective measures to assess weight status and few used or understood BMI or WHR. 
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Conclusions: Rural people in central Queensland appear to be well aware of the health risks of overweight but many are unable to 
identify overweight in themselves and few understand how to accurately gauge their weight status. This exploratory study 
highlights the need to educate people in these communities about accurate and objective measures to assess overweight and 
obesity. Further studies are needed to assess how common misperception of weight status is among rural populations in Australia 
and to determine whether this contributes to a higher prevalence of overweight and obesity in rural communities compared with 
urban areas.

Keywords: adults, lay beliefs, obesity risks, weight measures, weight perceptions.

Introduction

The epidemic of overweight and obesity in Australia shows 
no sign of waning, despite extensive public health campaigns 
designed to raise the awareness of the health risks of 
overweight and obesity and to encourage healthy eating and 
physical activity1. The AusDiab study from 2001 estimated 
that the prevalence of overweight and obesity in urban 
Australia was 39% and 21%, respectively, a 2.5-fold rise 
since 19802. While these rates were considered alarming, it 
was acknowledged that these figures may be an 
underestimate of true prevalence, particularly for rural and 
remote areas2,3. Furthermore, studies that have investigated 
weight change in the Australian population suggest that the 
obesity epidemic may even be worsening4,5.

The high prevalence of overweight and obesity and its 
association with diseases such as type 2 diabetes, heart 
disease, arthritis and some cancers has made overweight and 
obesity a high priority problem on the agenda of the National 
Health and Medical Research Council6,7. The question 
remains whether overweight and obesity is also a high 
priority problem for the general population. Studies from the 
USA show that most Americans are not seriously concerned 
with obesity and express relatively low support for policies 
to reduce obesity8, despite the fact that obesity is even more 
prevalent in the USA than in Australia9. This incongruence 
between views of health authorities and the public also exists 
in Australia. Studies have shown that many overweight 

Australians are unconcerned about their weight and have no 
intention of trying to lose weight10-12. 

The lack of action by many Australians to address their 
weight problems may occur because many overweight 
Australians do not perceive themselves to be overweight10,13, 
or do not perceive overweight to be very harmful to health11. 
While several studies have attempted to explore the reasons 
for the discrepancies between medical and community views 
of overweight, there is little current information about the 
mechanisms that Australians use to assess weight status and 
their awareness of the specific health risks of overweight. 
Furthermore, many studies concerned with overweight and 
obesity have been conducted in urban centres5,14-17 or within 
the general population4,11,13,18, providing little information 
about the knowledge base for rural populations. In particular, 
there is very little information regarding rural Australians’ 
knowledge and perceptions of overweight and the associated 
health risks. This is of particular concern because studies 
suggest that rural populations may experience a higher 
prevalence of overweight and obesity than urban 
populations19,20, hence increasing their susceptibility to long-
term chronic diseases and decreased quality of life. Thus, the 
aims of this study were to investigate among rural 
Australians awareness of the specific health risks of 
overweight, perceptions of individual weight status, 
individual methods used to assess weight status and the lay 
understanding of the standard measures used by health 
professionals to assess overweight.
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Methods

Participants and procedure

Formal ethical clearance for this study was granted by The 
University of Queensland Medical Research Ethics 
Committee. The study was set in central Queensland. Based 
on the Rural, Remote and Metropolitan Areas (RRMA) 
classification scheme21, participants’ localities of residence 
included large rural centres (population 25 000-99 999, 
RRMA 3), small rural centres (population 10 000-24 999, 
RRMA 4), other rural areas (population < 10 000, RRMA 5), 
remote centres (population ≥ 5000, RRMA 6) and other 
remote areas (population < 5000, RRMA 7). 

Participants were sought via direct contact with researchers 
at five locations: (i) RRMA 3 shopping centre A; 
(ii) RRMA 3 shopping centre B; (iii) RRMA 4 shopping 
centre; (iv) RRMA 5 shopping centre; and (v) RRMA 5 
annual agricultural show. At each location, researchers 
approached adults passing through or working in adjacent 
businesses and offered participation. The questionnaire could 
be completed at that time and left in a sealed box or 
completed elsewhere and returned by post. Data collection 
was conducted on a Thursday and/or a Friday, days 
considered to have higher foot traffic.

Eligible participants were those who were adult (age 
≥ 18 years), lived in the study location, had sufficient 
language skills to work with the questionnaire and completed 
the questionnaire. A total of 229 eligible adults completed 
the questionnaire, representing a response rate of 41.2%. 
While little is known about non-responders, the length of the 
questionnaire may have contributed to their decision not to 
participate.

Measures

A self-completion questionnaire was specifically designed 
for this study which addressed participants’ understanding of 
healthy weight (available from authors). Participants were 

asked to provide demographic details and self-report their 
height and weight. In addition the questionnaire included the 
following measures.

Self-assessment of weight: Participants were asked, ‘How 
would you assess your own weight?’. The response 
categories were ‘underweight’; ‘acceptable or healthy 
weight’; and ‘overweight’. This was followed by the 
question, ‘To answer the question above, how did you assess 
your weight?’. The response categories were ‘comparison to 
others’; ‘clothing size’; ‘clothing fit (loose/tight)’; ‘body 
mass index’; ‘height/weight charts’; ‘how you feel’; 
‘opinions of others’; or ‘other’. Some participants selected 
more than one option and this was recorded as ‘more than 
one’.

Weight change: Participants were asked, ‘Has you weight 
changed in the last 12 months?’ and the response categories 
were ‘increased’; ‘decreased’; or ‘no change’. Some 
participants indicated both an increase and a decrease. 

Understanding of measures to assess weight: Participants 
were presented with the following statements: ‘body mass 
index (BMI) is used to determine whether someone is 
overweight’; ‘a BMI between 25 and 30 is considered 
healthy’; ‘BMI is calculated by dividing your weight (in kg) 
by your waist measurement (in cm) ie weight/waist 
measurement’; ‘BMI is calculated by dividing your weight 
(in kg) by the square of your height (in m) ie 
weight/height2’; ‘a waist-to-hip ratio (WHR) greater than 1.0 
is considered healthy’; ‘a high WHR means that you are 
carrying extra weight around your hips’; and ‘being 
overweight is OK if you are physically active’. The possible 
responses were: ‘true’; ‘false’; or ‘don’t know’.

Understanding of the health risks of 
overweight: Participants were asked, ‘In comparison with 
“healthy” weight people, overweight people are more likely 
to get/have:’ (with the following diseases listed) ‘asthma’; 
‘arthritis’; ‘bowel cancer’; ‘breast cancer’; ‘diabetes (type 
2)’; ‘endometrial cancer’; ‘fertility problems’; ‘heart 
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disease’; ‘sleep disorders eg sleep apnoea’; and ‘stroke’. The 
possible responses were: ‘true’; ‘false’; or ‘don’t know’. 

Additional questions addressing separate issues associated 
with childhood obesity were asked at the same time and will 
be reported elsewhere. The questionnaire was trialled on a 
separate group of potential participants to ensure face 
validity.

Data analysis

Each participant’s self-reported weight and height 
measurements were translated into kilograms and metres, 
respectively, if needed and used to calculate a BMI (kg/m2

for each participant. The World Health Organisation 
classifications of underweight and overweight based on BMI 
measurements (kg/m2 were used to determine weight status 
(underweight < 18.5; normal range = 18.5-24.9; overweight 
≥ 25.0) and the degree of overweight (grade 1 = 25.0-29.9; 
grade 2 = 30.0-39.9; grade 3 ≥ 40.0)22.

All data were analysed using the Statistical Package for 
Social Sciences vers 13.0 (SPSS Inc; Chicago, IL, USA). 
Simple frequency analyses were used to describe the 
demographic profile of participants and to report responses. 
Data are presented as means and mean percentages. 
Comparative statistics were calculated using χ2 analyses or 
the Mann-Whitney U-test for two independent samples. 
Correlations were calculated with the Spearman correlation 
coefficient. The level of statistical significance was defined 
as p<0.05. 

Results

Sample characteristics

Participant demographics are presented (Table 1). Although 
the participants were drawn from a convenience sample of 
shoppers, the survey was completed by a diverse group of 

people of different ages and educational backgrounds. 
However, females (74%), parents (88% females, 83% males) 
and those married (68% females, 75% males) were 
overrepresented.

Knowledge of risks associated with overweight

The majority of participants were aware that being 
overweight is a health risk factor regardless of their degree 
of physical activity (74%), and that overweight is associated 
with increased risk of arthritis (57%), type 2 diabetes (83%), 
fertility problems (68%), heart disease (92%), sleep apnoea 
(69%) and stroke (83%). Fewer participants were aware of 
other risk factors such as asthma (35%), bowel cancer 
(32%), breast cancer (18%) and endometrial cancer (14%). 
As is shown (Fig 1A), significantly more women than men 
were aware of that overweight is associated with type 2 
diabetes (Z = -2.517, p<0.05, Mann-Whitney U-test) and 
fertility problems (Z = -2.558, p<0.05, Mann-Whitney 
U-test). The awareness of the disease risks of overweight 
were not significantly different between participants that 
were classified overweight or obese based on self-reported 
data and those that were not (Fig 1B).

Differences between perceived and medically defined 
weight status

Most participants (91.3%) provided self-reported height and 
weight data, giving a range of BMI values from 17.6 to 
54.6 kg/m2 and an average BMI of 27.5 kg/m2. The 
percentage of overweight men was 71% and overweight 
women was 50%. The average BMI was 28.7 kg/m2 for men 
(n = 58) and 27.0 kg/m2 for women (n = 151), with a 
significantly higher percentage of men overweight compared 
with women (Z = -2.732, p<0.01, Mann-Whitney U-test). 
The prevalence of underweight was 2%.
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Table 1: Distribution of demographic characteristics of participants (n = 229)

Characteristic n (%)
Sex Male

Female
59 (26)
170 (74)

Age in years 18–30
31–40
41–50
51–65
>65

34 (15)
59 (26)
43 (19)
66 (29)
27 (12)

Education level Primary school
Some high school
High school

Technical or trade certificate
University or tertiary qualification

15 (7)
16 (7)
98 (43)
21 (9)
79 (35)

Marital status Married
Living together
Separated
Divorced 
Widowed

Never married

159 (69)
18 (8)
5 (2)
17 (7)
10 (4)
20 (9)

Children No
Yes

33 (14)
196 (86)

RRMA class 
3

4

5

6

7

Large rural centres 
(population 25 000-99 999)

Small rural centres 
(population 10 000-24 999)

Other rural areas 
(population < 10 000)
Remote centres 

(population ≥ 5000)
Other remote areas 
(population < 5000)

126 (55)

26 (11)

66 (29)

9 (4)

2 (1)

Body mass index 
<18.5
18.5-24.9
25.0-29.9
30.0-39.9
>40.0

Underweight
Normal range

Grade 1 overweight (overweight)
Grade 2 overweight (obese)

Grade 3 overweight (morbidly obese)

4 (2)
89 (43)
57 (27)
45 (22)
14 (7)

        RRMA, Rural, remote and metropolitan areas.
        Body mass index was calculated using self-reported weight and height data, which was 

provided by 209 participants. 
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B. Awareness of disease risk by weight status
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A. Awareness of disease risk by gender
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Figure 1: Relationship between gender, weight status and disease risk awareness.
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Participants’ self-assessment of weight status was compared 
with their weight status determined from self-reported 
weight and height (Table 2). There was a significant 
difference between the number of people that considered 
themselves overweight and the number that were classified 
overweight according to BMI (χ2 =13.133, p<0.01, Pearson 
χ2 test). Among people classified overweight according to 
BMI, misperception of weight status was more prevalent 
among men (59%) than women (28%; χ 2 = 4.425, p<0.05, 
Pearson χ2 test. Perception of weight status also differed 
according to the degree of overweight (χ2 = 24.970, p<0.001, 
Pearson χ2 test): 46% of moderately overweight (grade 1 
overweight); 84% of obese (grade 2 overweight); and 100% 
of morbidly obese (grade 3 overweight) participants were 
aware that they were overweight. Among people with a BMI 
within the normal range, 6% people incorrectly assessed 
themselves underweight.

Measures used to assess weight

As is shown (Table 3), a range of methods were used by 
participants to assess their weight status. The majority of 
participants knew that BMI was used as measure of 
overweight (61%) but did not know the BMI range for 
healthy weight (83%) nor how to calculate BMI (69%). No 
participants indicated that they used WHR to assess weight 
status, while few (15%) had any understanding of this 
measure.

Weight change

The majority of participants (53%) stated that they believed 
their weight had changed during the previous 12 months 
either through an increase, decrease or both (Table 3). 
Compared with women, significantly more men perceived 
their weight to be more stable over the previous year (59% 
men vs 43% women, Z = -2.167, p<0.05, Mann-Whitney 
U-test). Among those participants who classified themselves 
overweight, 17% of men and 37% of women reported a 

weight decrease and another 50% of men and 33% of 
women reported no weight change over the last year.

Discussion

This study has investigated the awareness of the health risks 
of overweight and understanding of measures of overweight 
among people in rural communities in Central Queensland. It 
was found that most people in this study were appropriately 
aware that, regardless of their degree of physical activity, 
overweight is associated with increased risk of heart disease, 
type 2 diabetes and stroke. However this was at odds with 
participants’ apparent inability to determine whether their 
weight was within the normal or healthy range.

The widespread knowledge among participants that 
overweight poses a risk to health may reflect the high burden 
of obesity-related illnesses in these communities. Recent 
estimates from Queensland Health suggest that the 
prevalence of coronary heart disease, stroke, diabetes, 
colorectal cancer, asthma and osteoarthritis in the 
communities sampled in our study is higher than the rest of 
Queensland20. The incidence of these diseases is believed to 
reflect the greater proportion of overweight and obesity in 
these communities20. While the true prevalence of 
overweight and obesity in rural and regional communities in 
central Queensland is unknown, it is estimated to be higher 
than metropolitan areas of Queensland3,14,23. Our data 
support these estimations with 71% men and 50% of women 
classified overweight (grade 1 overweight) or obese (grade 2 
and grade 3 overweight) based on self-reported data. These 
figures are markedly higher than state-wide averages of self-
reported data collated for Queensland in the 2001 National 
Health Survey (56% men, 41% women)24 and are worrying 
in light of the projection that rates of overweight and obesity 
will increase in these communities20.
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Table 2: Lay perceptions of healthy weight: differences between actual weight status and perceived weight status (n = 209)

Weight status Underweight
%

Healthy weight
%

Overweight
%

Actual weight 2 43 56
Perceived weight 4** 57** 38**
Actual weight classification based on body mass index (BMI, kg/m2) calculated from self-reported weight and 
height (underweight < 18.5; ‘healthy’ weight = 18.5-24.9; overweight ≥ 25.0).
**P<0.01, Pearson χ2 test.

Table 3: Lay measures of weight (n = 229)

Question Participant response Participants %
Method used to assess weight 
status

Comparison with others
Clothing size
Clothing fit

Body mass index
Height/weight charts
How you feel

Opinions of others
Other

More than one

4
8
4
8
22
11
2
4
37

Weight change in the last year Increase
Decrease

Both increase and decrease
No change

22
29
1
47

Knowledge of the health risks of overweight were generally 
consistent across the BMI spectrum, with similar beliefs 
expressed by those who were classified overweight or obese 
and those who were not. These findings support previous 
research that show that awareness of the health risks of 
overweight is not sufficient to modify behaviour25,26. The 
apparent inconsistencies between knowledge and behaviour 
may occur because many overweight people are unaware 
that they have a weight problem and therefore do not 
internalise the issue as personally relevant. Consistent with 
other Australian studies10,11, we found that misperception of 
weight status was more frequent among men with almost 
60% of overweight men believing that their weight was in an 
‘acceptable’ or ‘healthy’ range. The highest prevalence of 
misperceived overweight was among participants 
categorised as grade 1 overweight (moderate overweight). 
This high prevalence is extremely important given that a 

greater proportion of the overweight population are in the 
grade 1 category of overweight and that grade 1 overweight 
is a risk factor for obesity2,3,27. It should be noted that even 
among participants who were categorised as obese (ie, 
grade 2 and grade 3 overweight) and clearly overweight, 
16% did not perceive themselves to be overweight. Such 
underestimation of weight status occurred in all weight 
classes, with 6% of normal weight participants considering 
themselves underweight.

The reasons for the failure of participants to recognise 
overweight in themselves may be due, in part, to the wording 
of the question. Participants were asked to categorise their 
weight as ‘underweight’, ‘acceptable’ or ‘normal’, or 
‘overweight’. It has been argued by other authors that since 
overweight is ‘normal’, being moderately overweight is 
acceptable or not abnormal10. While only 4% of participants 
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in our study indicated that they used comparison to others to 
assess overweight, many still chose subjective measures to 
assess overweight such as ‘clothing size’, ‘clothing fit’, ‘how 
they feel’ and the ‘opinions of others’. Nearly one-third of 
participants indicated that they used objective measures such 
as height/weight charts and BMI to assess weight status, but 
when questioned further it became clear that few knew the 
BMI range considered to be healthy. This suggests that 
subjective measures of weight status are not adequate to 
assess weight status and that the population sampled in the 
study needs to be educated about objective measures to 
assess healthy weight.

The most appropriate objective measure of overweight and 
obesity is debatable28,29. Although BMI is commonly used in 
population surveys of overweight and obesity, as an index of 
adiposity it has significant shortcomings because it does not 
take into account body composition. When assessing risks 
associated with obesity there is substantial evidence that 
measures of abdominal obesity such as WHR and waist 
circumference may be more appropriate28,30-39. Abdominal 
adiposity is associated with greater risk of obesity-related 
morbidity39 and has been shown to have a stronger positive 
association with cardiovascular risk than overall 
adiposity2,30-37,40. Thus, many authors recommend that 
measurements such as waist circumference or WHR should 
be a preferred measure of obesity over BMI28-30,33,37-39. 

While WHR has been shown to have the strongest 
correlation with cardiovascular disease risk37,39, none of the 
participants in our study used WHR to assess weight status. 
We found that very few even had any understanding of this 
measure, perhaps due to the need to calculate a ratio from 
two values. A single measure such as waist circumference 
may be a more convenient and simple measure for the 
general population to use41. However, a recent worldwide 
survey, Shape of the Nations, has found that, in Australia, 
less than 1% of the general population use waist 
circumference to assess whether their weight and shape is 
healthy41. This is despite the fact that 71% of people report 
that they are aware that abdominal obesity is linked to 
cardiovascular disease41. In the same study, it was shown 

that while 70% of primary care practitioners report that they 
measure waist circumference in some patients, only 8% 
knew the correct waist circumferences that posed increased 
cardiovascular risk41. 

The focus on absolute weight rather than where weight is 
carried may be particularly important among women. A 
range of Australian studies have shown that when waist 
circumference is used as a measure of obesity, considerably 
more women are classified obese than when BMI is used as 
a measure2,37,42. This underestimate of weight status with use 
of BMI occurs in all weight classes, such that even among 
women with a normal BMI many will have a high waist 
circumference that puts them in the overweight class 
(≥ 80 cm) and at increased risk of disease28,38,43. The 
insensitivity of BMI as a measure of abdominal adiposity 
may explain why many Australian women see overweight 
beginning at a BMI below that currently used to define 
overweight10. It would also explain why, in this study and 
other Australian studies10,11, some women considered to be a 
healthy weight based on BMI assess themselves as 
overweight.

Women have been shown to be more weight-conscious and 
more likely to be taking action about their weight than 
men10,11,15,44. Some authors suggest that this is because 
women are affected more strongly than men by social 
pressures to maintain a body image in accordance with the 
slim ideal16,45. However, an Australian study conducted in a 
rural community found that the most common reasons 
among women for trying to lose or maintain weight were 
related to health, fitness and general wellbeing10. Indeed, we 
found that women were more aware of some of the specific 
health risks of overweight than men, such as diabetes and 
infertility. 

The widespread awareness of the association between 
overweight and increased risk of arthritis, type 2 diabetes, 
fertility problems, heart disease, sleep apnoea and stroke in 
our study may evince the success of extensive public health 
campaigns that have addressed the modifiable risk factors of 
these chronic diseases. Conversely, the limited awareness of 
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rural men and women regarding the relationship between 
overweight and increased risk of asthma, bowel cancer, 
breast cancer and endometrial cancer may be a consequence 
of the limited attention that has been given to overweight as 
a potential cause of these diseases. While a 1994 Australian 
study did show that urban men and women were aware that 
overweight worsens asthma and lung cancer15, there is 
considerable variation among the population regarding 
awareness of overweight as a risk factor for cancer46. Only a 
few studies have investigated lay knowledge of overweight 
as a risk factor for bowel, breast and endometrial cancer and 
these indicate that the general population are unaware that 
overweight is a risk factor for these diseases46-49. This lack of 
awareness is not surprising, given that overweight is 
considered to be a minor risk factor for these diseases and 
that there is considerable controversy in the medical 
community regarding the link of overweight with asthma50-52

and cancer53,54. 

It must be noted that there are several limitations to this 
study and these need to be taken into consideration. The 
method used to assess weight status in this study was based 
on self-reported weight and height. While self-reported 
weights and heights correlate highly with measured values 
and are commonly used in population health research, they 
have been shown to lead to misclassification of relative 
weight status, particularly in overweight people, due to 
underestimation of weight and overestimation of height55-60. 
Thus, it is probable that the true prevalence of overweight 
and misperception of overweight among our participants is 
higher than that reported in our study. As the participants in 
this study were derived from a convenience sample it is 
difficult to determine their representativeness of the general 
population base for this region. It is not possible to provide 
any information on those who declined to participate, or 
those sections of the community that may not have been 
represented. Self-selection predisposes a bias of interest in 
the topic and willingness to participate, rather than 
representativeness of the geographical region under study. It 
is, therefore, not possible to generalise these findings beyond 
the region of the study and the participants who completed 
the questionnaire. It is possible that the lack of a statistically 

significant difference in many of the questions, such as 
gender differences, and differences between rural centres, 
may be because of the small sample size. A larger sample 
size may have had more power to detect differences across 
the multiple questions. 

Conclusion

Despite apparent knowledge of the major health risks of 
overweight, many participants were unaware that they were 
at risk. The inability of individuals to identify overweight in 
themselves may explain the high prevalence of overweight 
and obesity in central Queensland. This study highlights the 
need to educate people in these communities about accurate 
and objective measures to assess overweight and obesity. 

The findings of this exploratory study provide a basis for 
larger studies to test hypotheses about contributors to 
overweight in rural communities throughout Australia. It 
also suggests that national estimates of the prevalence of 
overweight may grossly underestimate the true prevalence of 
overweight in some rural communities, and that further data 
are needed to accurately gauge the seriousness of the obesity 
problem in rural Australia. 
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