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ata from the Australian Institute of

Health and Welfare show that there

have been marked increases in the
prevalence of overweight and obesity in
Australia since 1980.' The 1999-2000
Australian Diabetes, Obesity and Lifestyle
Study (AusDiab) showed that 48.2% of
men and 29.9% of women were over-
weight, and 19.3% of men and 22.2% of
women were obese.’ Such studies have
been conducted primarily in urban areas of
Australia and there is little comparable data
from rural areas.

Obesity is an important modifiable risk
factor for many chronic diseases, including
cardiovascular disease (CVD), type 2 dia-
betes, hypertension, hypercholesterolae-
mia, certain types of cancer, osteoarthritis,
gallbladder disease and mental health
problems.? The traditional CVD risk factors
of smoking, hypertension and hypercholes-
terolaemia have been the main focus of
prevention and treatment programs for sev-
eral decades, with only limited attention
given to obesity.* Recent guidelines show
increasing recognition that global risk —
integrating a person’s individual risk factors
with age, sex and any vascular disease
already present — is central to risk factor
assessment and management.’

In recent years, a clustering of risk fac-
tors (hyperglycaemia, hypertension, hyper-
triglyceridaemia, low levels of high-density
lipoprotein [HDL] cholesterol, and over-
weight/obesity) identified as “metabolic
syndrome” (MetS) has gained widespread
recognition.® MetS is strongly associated
with an increased risk of type 2 diabetes
and CVD.!'° The AusDiab study!!:!'?
showed that the prevalence of MetS among
adults aged 25 and over in Australia was
19.3% according to US National Choles-
terol Education Program Adult Treatment
Panel 11 (NCEP ATP 1II) criteria’ and
29.1% according to International Diabetes
Federation (IDF) criteria.’ No specific data
on the prevalence of MetS are available for
rural Australia.

The aim of our study was to assess the
prevalence of overweight, obesity and MetS
in a sample of Australians living in rural
areas.

ABSTRACT

Objective: To measure the prevalence of overweight, obesity and the metabolic
syndrome (MetS) in rural Australia.

Design, setting and participants: Cross-sectional surveys were conducted in two rural
areas in Victoria and South Australia in 2004-2005. A stratified random sample of men
and women aged 25-74 years was selected from the electoral roll. Data were collected
by a self-administered questionnaire, physical measurements and laboratory tests.
Main outcome measures: Prevalence of overweight and obesity, as defined by body
mass index (BMI) and waist circumference; prevalence of MetS and its components.
Results: Data on 806 participants (383 men and 423 women) were analysed. Based on
BMI, the prevalence of overweight and obesity combined was 74.1% (95% Cl, 69.7 %~
78.5%) in men and 64.1% (95% Cl, 59.5%—-68.7%) in women. Based on waist
circumference, the prevalence of overweight and obesity was higher in women (72.4%;
95% Cl, 68.1%~76.7%) than men (61.9%; 95% Cl, 57.0%-66.8%). The overall prevalence of
obesity was 30.0% (95% Cl, 26.8%-33.2%) based on BMI (= 30.0 kg/mz) and 44.7% (95%
Cl, 41.2%-48.1%) based on waist circumference (= 102 cm [men] and = 88 cm [women]).
The prevalence of MetS as defined by the US National Cholesterol Education Program

Adult Treatment Panel lll 2005 criteria was 27.1% (95% Cl, 22.7%-31.6%) in men and
28.3% (95% Cl, 24.0%—-32.6%) in women; based on International Diabetes Federation
criteria, prevalences for men and women were 33.7% (95% Cl, 29.0%-38.5%) and 30.1%
(95% Cl, 25.7%-34.5%), respectively. Prevalences of MetS, central (abdominal) obesity,
hyperglycaemia, hypertension and hypertriglyceridaemia increased with age.

Conclusions: In rural Australia, prevalences of MetS, overweight and obesity are very
high. Urgent population-wide action is required to tackle the problem.
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METHODS

Participants

Two cross-sectional population surveys of
chronic disease risk factors and related
health behaviour were carried out in the
Greater Green Triangle region of south-
eastern Australia (Box 1).'> The first survey
was conducted in August—October 2004 in
the Limestone Coast (LC) region of south-
eastern South Australia (including the
towns of Mount Gambier, Penola, Milli-
cent, Kingston SE, Naracoorte, Lucindale,
Bordertown, Keith and Robe). The second
survey was conducted in February—March
2005 in Corangamite Shire (CO) in south-
western Victoria (including the towns of
Camperdown, Cobden, Terang, Timboon
and Lismore). These two regions are pre-
dominantly rural dairy and sheep farming
areas with a mainly Caucasian population.
According to the Rural, Remote and Metro-
politan Areas Classification,'* all survey
sites except Mount Gambier were categor-
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ised as “other rural areas” (having <10 000
inhabitants).

For both surveys, a stratified random
sample of the population aged 25-74 years
was drawn from the electoral roll. Stratifica-
tion was made by sex and 10-year age group
(with the exception of the 25-44-year age
group, which was treated as one stratum).
The number of participants sampled in each
sex and age group was 140 in LC and 125 in
CO. Thus, with four age groups for each sex,
the original sample consisted of 1120 people
in LC and 1000 people in CO. Forty-two
people who had died or moved to another
area were excluded, leaving a sample of
2078. Of those, 552 people in LC (response
rate, 51%) and 415 persons in CO (response
rate, 42%) agreed to participate in our study.

Data collection and measurements

Our survey methods closely followed those
of the World Health Organization MONICA
protocol’> and the more recent European
Health Risk Monitoring Project recommen-
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2 Characteristics of our study sample, expressed as mean (95% Cl)

Men (n=383) Women (n=423) All (n=2806)
Age (years) 55.9 (54.6-57.1) 54.7 (53.6-55.8) 55.3 (54.4-56.1)
Weight (kg) 87.1(85.4-88.7) 75.8 (74.2-77.4) 81.2 (80.0-82.4)
Height (cm) 175.6 (174.9-176.3) 162.4 (161.7-163.0) 168.7 (168.0-169.3)
BMI (kg/m?) 28.2 (27.7-28.7) 28.8 (28.2-29.4) 28.5(28.1-28.9)
Waist (cm) 101.2 (99.8-102.5) 92.2 (90.8-93.7) 96.5 (95.4-97.5)
Hip (cm) 102.6 (101.6-103.6) 107.7 (106.4-109.0) 105.3 (104.4-106.1)

BMI = body mass index.

dations.'® Data were collected by a self-
administered questionnaire, physical meas-
urements and laboratory tests.

The questionnaire, together with an invi-
tation to attend the health check, was sent
by mail to all selected participants. The
questionnaire included questions on health
behaviour, symptoms, diseases, medical his-
tory, socioeconomic background and psy-
chosocial factors. Health checks were
carried out in local health centres or at other
survey sites by specially trained nurses.

In the health check, weight was measured
by a beam balance scale and height by a
stadiometer attached to a wall. Body mass
index (BMID) was computed as weight (kg)
divided by height squared (m?). Participants
were classified by BMI into one of four
groups: underweight (BMI <18.5kg/m?),
normal weight (BMI 18.5-24.9 kg/m?),
overweight (BMI 25.0-29.9 kg/m?) or obese
(BMI >30 kg/rnz).3 Waist circumference was
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measured at a level midway between the
lower rib margin and iliac crest with the tape
all around the body in a horizontal position.
The mean of two measurements was calcu-
lated. Men were classified as overweight if
they had a waist circumference of 94.0-
101.9 cm and obese if the measurement was
=102.0cm > The corresponding values for
women were 80.0-87.9 cm and =88.0cm,
respectively.

Two blood pressure readings measured
using a mercury sphygmomanometer were
obtained with the participants in a seated
position after 5 minutes’ rest. The first phase
of Korotkoff sounds was recorded as the
systolic blood pressure, and the fifth phase
as the diastolic blood pressure. The mean of
the two blood pressure readings was
recorded.

Venous blood samples were centrifuged
and frozen at the field survey sites. Frozen
plasma samples were transferred to the
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Flinders Medical Centre Clinical Trials
Laboratory, where a Hitachi 917 clinical
chemistry analyser (Roche Diagnostics Aus-
tralia, Sydney, NSW) was used to measure
levels of plasma glucose, total cholesterol,
triglycerides and HDL cholesterol by stand-
ard enzymatic methods. A direct HDL cho-
lesterol method was used. The Flinders
Medical Centre Clinical Trials Laboratory is
internationally accredited for lipid measure-
ment under the US Centers for Disease
Control Lipid Standardization Program.

Definitions of metabolic syndrome

Two definitions of MetS were used:

1. The most recent NCEP ATP III defini-
tion.® Three or more of the following are
present:

e fasting plasma glucose level = 5.6 mmol/L
or subject taking medication for high blood
glucose level;

e systolic blood pressure = 130 mmHg or
diastolic blood pressure =85mmHg or
subject taking antihypertensive medication;
e triglyceride level = 1.7 mmol/L;

e HDL cholesterol level <1.03 mmol/L
(men) or < 1.30 mmol/L (women);

e waist circumference =102 cm (men) or
= 88 cm (women).

2. IDF definition.” The subject has central
(abdominal) obesity with waist circumfer-
ence =94 cm (men) or =80cm (women)
(Caucasian criteria), plus two or more of the
following:

e fasting plasma glucose level = 5.6 mmol/L
or previously diagnosed type 2 diabetes;

e systolic blood pressure = 130 mmHg or
diastolic blood pressure = 85 mmHg or sub-
ject taking antihypertensive medication;

e triglyceride level = 1.7 mmol/L;

e HDL cholesterol level <1.03 mmol/L
(men) or < 1.29 mmol/L (women).

Statistical analysis

We analysed the results on 806 participants
for whom information on obesity and MetS
was available. Statistical analyses were under-
taken using SPSS software, version 14.0
(SPSS Inc, Chicago, IIl, USA). We calculated
age- and sex-specific prevalences and overall
prevalences. Overall prevalence rates were
age-standardised according to the local popu-
lations and to the 2001 Australian population
aged 25-74 years,'” as appropriate.

Ethical approval

Ethical approval was obtained from the
Flinders University Clinical Research Eth-



RESEARCH

3 Prevalence of overweight and obesity, by region and assessment method, expressed as percentage (95% CI)*

LC men COmen LCwomen CO women LC all COall Total sample
Weight category according to BMI
Underweight (< 18.5 kg/m?) 25 0 0.7 0.8 1.6 0.4 1.0
(0.4-4.6) (0.0-1.8) (0.0-2.1) (0.4-2.8) (0.0-1.1) (0.3-1.6)
Normal weight (18.5-24.9 kg/m?) 26.3 22.6 331 36.3 29.7 30.1 30.2
(20.3-32.2)  (16.3-29.0)  (26.8-39.5) (29.6-429) (25.4-34.1) 25.4-34.7) (27.0-33.3)
Overweight (25.0-29.9 kg/m?) 42.7 52.2 310 314 36.8 40.9 38.9
(36.0-49.3)  (44.6-59.8) (24.7-37.2) (25.0-37.9) (32.2-41.4) (35.9-45.9)  (35.542.3)
Obese (= 30.0kg/m?) 28.6 252 352 31.5 31.9 28.6 30.0
(22.5-34.6)  (18.6-31.7) (28.8-41.7) (25.0-37.9) (27.5-36.3) (24.0-33.2)  (26.8-33.2)
Overweight and obese combined 71.2 774 66.2 62.9 68.7 69.5 68.9
(=25.0kg/m?) (65.1-77.3)  (71.0-83.7)  (59.8-72.5) (56.2-69.6)  (64.3-73.1) (64.8-74.2)  (65.7-72.1)
Weight category according to waist circumference
Normal weight (< 94.0 cm [men], 40.8 32.3 311 22.6 35.9 27.0 32.6
<80.0cm [women)]) (34.2-47.4)  (25.3-39.4) (24.9-37.3) (16.9-28.3)  (31.4-40.5) (22.5-31.5)  (29.4-35.9)
Overweight (94.0-101.9 cm [men], 23.6 269 19.1 21.7 21.3 241 22.7
80.0-87.9 cm [womenl]) (17.9-29.3)  (20.2-33.6)  (13.8-24.3) (16.1-27.4)  (17.4-252) (19.7-28.4)  (19.8-25.6)
Obese (= 102 cm [men], = 88 cm [women]) 35.6 40.7 499 55.7 42.7 489 44.7
(29.2-42.1)  (33.3-48.1)  (43.1-56.6) (48.8-62.5)  (38.0-47.5) (43.8-54.0)  (41.2-48.1)
Overweight and obese combined 59.2 67.7 68.9 77.4 64.1 73.0 67.4
(=94 cm [men], = 80cm [women]) (52.5-65.8)  (60.6-74.7)  (62.7-75.1) (71.7-83.1)  (59.5-68.6) (68.5-77.5)  (64.1-70.6)
BMI = body mass index. CO = Corangamite Shire. LC = Limestone Coast region. * Results are age-standardised to the local population. .

ics Committee. Participants gave informed
consent.

RESULTS

The background characteristics of the study
population are shown in Box 2.

Prevalence of normal weight,
overweight and obesity

Overall, 24.8% (95% CI, 20.5%-29.1%) of
men and 35.1% (95% CI, 30.5%-39.7%) of
women were within normal BMI range. The
overall prevalence of overweight and obesity
combined (BMI =25.0 kg/mz) was 74.1%
(95% CI, 69.7%—-78.5%) in men and 64.1%
(95% ClI, 59.5%—-68.7%) in women (Box 3,
Box 4). Almost a third of participants were
obese, but only 1% were underweight.

Across the age groups, about half of men
were defined as overweight according to BMI
(Box 4). Among women, the prevalence of
overweight varied between 21.6% (95% CI,
13.5%-29.8%) in the 65—74-year age group
and 42.6% (95% CI, 33.8%-51.4%) in the
55-04-year age group. The prevalence of
obesity increased with age, from 21.1% (95%
CI, 11.6%-30.6%) in the youngest age group
to 35.0% (95% CI, 26.4%-43.7%) in the
oldest age group in men, and from 25.9%
(95% CI, 16.4%-35.5%) to 45.4% (95% CI,
35.5%-55.3%) in women.

Prevalence of central obesity

The prevalence of overweight and obesity
combined, defined by waist circumference
(men =94 cm, women =80cm [IDF
criteria’]), was higher in women (72.4%
[95% CI, 68.1%-76.7%]) than in men
(61.9% [95% CI, 57.0%-66.8%]) and
higher in CO residents (73.0% [95% CI,
68.5%—-77.5%]) than in LC residents
(64.1% [95% CI, 59.5%-68.6%]) (Box 3,
Box 4). The overall prevalence of central
obesity (by NCEP ATP III criteria®) was
44.7% (95% CI, 41.2%-48.1%). More than
half the women and almost 40% of the men
were centrally obese.

The prevalence of central obesity, whether
defined by NCEP ATP III or IDF criteria,
tended to increase with age in both sexes
(Box 4).

Prevalence of metabolic syndrome
and its components

By NCEP ATP III criteria,® the prevalence of
MetS was 27.1% (95% CI, 22.7%-31.6%) in
men and 28.3% (95% CI, 24.0%-32.6%) in
women (Box 4). By IDF criteria,” the preva-
lence was 33.7% (95% CI, 29.0%-38.5%)
in men and 30.1% (95% CI, 25.7%-34.5%)
in women. Ninety-seven per cent of partici-
pants who had MetS by NCEP ATP III
criteria were also classified as having MetS
by IDF criteria, indicating a high degree of
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agreement between the two assessment
methods.

Most of the components of MetS (central
obesity, hyperglycaemia, hypertension and
hypertriglyceridaemia) increased with age
(Box 4), but trends in HDL cholesterol levels
were less clear.

DISCUSSION

To our knowledge, our survey is the most
recent risk-factor prevalence study to be
conducted in rural Australia and the first to
report on the prevalence of MetS and its
components in rural areas. We collected
objective data and used random sampling
with a well defined methodology. Although
the participation rate was relatively low, a
comparison of the socioeconomic back-
ground — including primary occupation,
rate of unemployment and total gross
income of the survey participants — with
population statistics available!” indicated
that the participants closely represented the
true populations of the areas surveyed.'>!’
Of particular concern was the high rate of
overweight and obesity revealed by our
study (64.1% in women and 74.1% in
men). These figures are substantially higher
than in the 1999-2000 AusDiab survey,*'?
which showed 52% of women and 68% of
men were overweight or obese. Similarly,
our findings on the prevalence of central
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4 Prevalence of overweight, obesity, metabolic syndrome (MetS) and the components of MetS, by sex and age, expressed
as percentage (95% CI)*
Men Women

Age group (years)  25-44 45-54 55-64 65-74 All men 25-44 45-54 55-64 65-74 All women
Overweight (BMI 47.9 47.8 514 45.3 471 30.9 29.2 42.6 21.6 31.3
25.0-29.9kg/m?)  (36.3-59.5) (37.5-58.1) (41.9-61.0) (36.3-54.3) (42.1-52.1) (20.8-40.9) (21.0-37.3) (33.8-51.4) (13.5-29.8) (26.8-35.8)
Obese (BMI 211 28.9 25.7 35.0 27.0 25.9 325 41.8 454 328
=30.0kg/m?) (11.6-30.6) (19.5-38.3) (17.4-34.1) (26.4-43.7) (22.5-31.4) (16.4-35.5) (24.1-40.9) (33.1-50.6) (35.5-55.3) (28.3-37.3)
Overweight and 69.0 76.7 771 80.3 74.1 56.8 61.7 84.4 67.0 64.1
obese combined  (58.3-79.8) (67.9-85.4) (69.1-85.2) (73.1-87.5) (69.7-78.5) (46.0-67.6) (53.0-70.4) (78.0-90.9) (57.7-76.4) (59.5-68.7)
(BMI = 25.0kg/m?)
Central obesity 239 43.3 45.7 53.8 37.3 42.7 47.9 69.1 61.9 51.5
(NCEP ATP Il (14.0-33.9) (33.1-53.6) (36.2-55.2) (44.8-62.9) (32.4-42.1) (32.0-53.4) (39.0-56.8) (60.9-77.3) (52.2-71.5) (46.7-56.3)
definition®)!
Central obesity 423 75.6 724 82.9 61.9 65.9 67.8 89.4 80.4 724
(IDF definition”*  (30.8-53.7) (66.7-84.4) (63.8-80.9) (76.1-89.7) (57.0-66.8) (55.6-76.1) (59.4-76.1) (84.0-94.9) (72.5-88.3) (68.1-76.7)
Hypertension 352 57.8 65.7 80.3 52.7 15.9 49.6 72.4 86.6 44.7

(24.1-46.3) (47.6-68.0) (56.6-74.8) (73.1-87.5) (47.7-57.7) (7.9-23.8) (40.7-58.5) (64.5-80.3) (79.8-93.4) (40.0-49.5)
High fasting 16.9 33.3 371 53.0 28.8 7.3 20.7 30.1 35.1 18.6
glucose level (8.2-25.6) (23.6-43.1) (27.9-46.4) (43.9-62.0) (24.2-33.3) (1.7-13.0) (13.4-27.9) (22.0-38.2) (25.6-44.5) (14.9-22.3)
High triglyceride 31.0 35.6 314 43.6 33.8 14.6 322 35.0 29.9 256
level (20.2-41.7) (25.7-45.4) (22.5-40.3) (34.6-52.6) (29.0-38.5) (7.0-22.3) (23.9-40.6) (26.5-43.4) (20.8-39.0) (21.4-29.7)
Low HDL 12.7 28.9 21.0 23.9 19.8 232 16.5 211 18.6 21.3
cholesterol level (4.9-20.4) (19.5-38.3) (13.2-28.7) (16.2-31.7) (15.8-23.8) (14.0-32.3) (9.9-23.1) (13.9-28.4) (10.8-26.3) (17.4-25.2)
MetS (NCEP ATP 1.3 36.7 38.1 45.3 271 14.6 314 41.5 454 28.3
Il definition®) (3.9-18.6) (26.7-46.6) (28.8-47.4) (36.3-54.3) (22.7-31.6) (7.0-22.3) (23.1-39.7) (32.8-50.2) (35.5-55.3) (24.0-32.6)
MetS (IDF 18.3 43.3 40.0 55.6 337 14.6 33.9 44.7 495 30.1
definition?) (9.3-27.3) (33.1-53.6) (30.6-49.4) (46.6-64.6) (29.0-38.5) (7.0-22.3) (25.5-42.3) (35.9-53.5) (39.5-59.4) (25.7-34.5)
BMI = body mass index. HDL = high-density lipoprotein. IDF = International Diabetes Federation. NCEP ATP Ill = National Cholesterol Education Program Adult
Treatment Panel lll. * Results are age-standardised to the local population. T Waist = 102 cm (men) or = 88 cm (women). 3 Waist = 94 cm (men) or =80 cm (women). *

obesity (61.9% in men and 72.4% in
women) are worse than those reported in
the AusDiab study (55% in men and 57% in
women).*'? It appears that the prevalence of
overweight and obesity, as defined by BMI,
is greater in men than women, whereas the
reverse is observed if a waist circumference
definition is used.

In the Crossroads Undiagnosed Disease
Study conducted in rural Victoria between
2001 and 2003,'® the overall prevalence of
obesity (defined by BMI) ranged from
25.5% in regional centres to 30.8% in
smaller towns. Using waist circumference as
the criterion, obesity ranged from 46.4% in
regional centres to 49.8% in smaller towns.
These figures were higher than in the pre-
dominantly urban 1999-2000 AusDiab
study population. It is difficult to determine
whether the alarming rates of obesity found
in rural survey areas are just a continuation
of a national trend or highlight a specific
problem in rural areas.

Australian trends in BMI derived from six
studies done since 1980 are summarised in
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Box 5. Despite the limitations in comparing
the different studies, there are some clear
trends. In 1980, 59.2% of the adult popula-
tion was of normal weight,! compared with
only 30.6% in our 2004-2005 study. The
prevalence of normal weight has consist-
ently fallen, while the prevalence of obesity
has increased dramatically: the obesity prev-
alence of 29.3% in our survey (standardised
to the 2001 Australian standard
population!”) was more than three times
higher than in 1980." Although direct com-
parison is limited by differences in study
populations and methodology, the data
available show that between the 1989
National Heart Foundation of Australia
(NHFA) Risk Factor Prevalence Study19 and
our survey, mean height had not increased
in either sex but mean weight had increased
by an average of 10 kg for both sexes. Waist
circumference had also increased markedly,
by an average of 16 cm in women and 12 cm
in men, and hip circumference had
increased by 8 cm in women and 3cm in
men. This increase in waist circumference is
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even greater than that reported in the
1999-2000 AusDiab study,z’12 which
showed an increase of 7cm in men and
8 cm in women compared with 1989. These
figures are all consistent with an increase in
central obesity that has been strongly linked
to the development of diabetes* and myo-
cardial infarction.*!

Apart from AusDiab study data, there
is limited information on the prevalence of
MetS and its components in Australia. By
NCEP ATP 1II criteria,” the prevalence of
MetS was 19.3% in the AusDiab study
(compared with 28.6% in our study). How-
ever, we used the updated 2005 NCEP ATP
I1® criteria, which incorporated a lower
plasma glucose cut-off level. Using IDF cri-
teria,” which have lower central obesity cut-
off points, the prevalence of MetS was
29.1% in the AusDiab study*'* and 33.3%
in our study. Common to both studies was
an increasing prevalence of MetS and its
compornents with age and for both sexes.
The high prevalence of overweight and
obesity in the areas we surveyed translates
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conducted since 1980*"
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* Results are age-standardised to the 2001 Australian standard population.'” T Sources: Australian Institute of
Health and Welfare analysis of the 1980, 1983 and 1989 Risk Factor Prevalence Surveys;1'17

1995 National Nutrition Survey;' 1999-2000 Australian Diabetes, Obesity and Lifestyle Study (AusDiab);*'?
2004-2005 Limestone Coast and Corangamite Shire risk factor prevalence surveys.' *

into a high prevalence of MetS and its
components. As the population ages, the
number of people with MetS will increase
further.

The use of different definitions of Met
makes international comparisons difficult.
In the 1992 FINRISK cohort,?? in which
modified WHO criteria were used, MetS was
found to be present in 38.8% of men and
22.2% of women. In a US study using NCEP
ATP 1II criteria, MetS was present in 31% of
men and 35% of women.”?® Regardless of
the definitions used, the prevalence of MetS
is high and increasing worldwide.

As Box 5 illustrates, early warning signs of
the overweight and obesity epidemic were
apparent from the NHFA 1989 data,' yet
insufficient notice was taken at the time.
Now that there is a major problem, with
only 30% of the population within the
“normal weight” range, urgent action is
required at the highest level to change
unhealthy lifestyle habits by improving diet,
increasing physical activity and making our
environments supportive of these objectives.

Major lessons can be learnt from previous
successful initiatives in reducing cigarette
smoking, particularly the need for popula-
tion-based interventions and an ongoing
monitoring and surveillance system to deter-
mine the impact of interventions. The
approach in Finland is to conduct 5-yearly
surveys using objective measurements and
blood sampling.?* In contrast, current sur-
veillance systems such as the Australian
Bureau of Statistics national health surveys*
and statewide computer-assisted telephone
interviews,*® which use self-reported height

56-9

and weight data, consistently underestimate
the true prevalence of overweight and obesity.
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