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Abstract

Objective: To determine the distribution and sociodemographic associations of
BMI (kg/m?*) among adults aged =40 years living in Timor-Leste.

Design: BMI was calculated for participants of a population-based cross-sectional
survey.

Setting: Urban and rural Timor-Leste.

Subjects: Adults aged =40 years living in Timor-Leste.

Results: Of those enumerated, 2014 participated (89-5%). Male gender, rural domicile,
older age, illiteracy and source of household income were associated with BMI <
18-5kg/m?* on multivariate analysis. Female gender, urban domicile and literacy were
associated with BMI =25-0 and =30-0kg/m?. Adjusting for gender, age and domicile,
and extrapolating to those aged =40 years across Timor-Leste, 9-9%, 36-0%, 6-6%

and 0-8% had BMI <16-0, <18-5, =25-0 and =30-0kg/m?, respectively. Keywords
Conclusions: At this time, being ‘underweight’ or ‘severely thin’ is more prevalent in BMI
the Timorese adult population than being ‘overweight’ or ‘obese’. Timor-Leste

The WHO has recognized the link between changing
diets and lifestyle (‘nutritional transition’), increasing obesity
and increased risk of a range of diseases including CVD,
hypertension, diabetes mellitus and hyperlipidaemia™?. It
has also identified that many developing countries have
the double burden of this increasing overnutrition while
concurrently still attempting to address undernutrition
within their populations”.

Timor-Leste is a relatively new nation of 1-1 million
people, approximately 80% of whom currently live in
rural areas and half of whom lived below the poverty line
(<S$US 0-88/d) in 2007

Geographically positioned at the eastern end of the
Indonesian archipelago near the island of New Guinea,
ethnically the majority of Timorese are of Austronesian
(Malayo-Polynesian) or Melanesian-Papuan origin.

The health status of the population is generally poor.
There is high morbidity from infectious disease, and
maternal and child health indicators, including malnutrition,
are problematic”. Food security is also an issue: 29% of
farmers reported insufficient maize harvest to meet their
annual need in 2009 and Timor-Leste has the worst Global
Hunger Index in South-East Asia®.

To date, ‘lifestyle diseases’ associated with obesity have
not been identified as a priority by the Ministry of Health
in Timor-Leste and population-based prevalence estimates
are as yet unavailable. Obtaining more information about

*Corresponding autbor: Email jramke@gmail.com

the body fat profile of the Timorese population will assist
in understanding the current situation relating to over-
and undernutrition and planning for the most appropriate
allocation of resources in the future.

A Demographic and Health Survey in 2003 reported a
mean BMI of 19-5 kg/m? for women aged 15-49 years and
19-7 kg/m? for men aged 15-54 years””. When measure-
ment was repeated for the female group in the 2010
Demographic and Health Survey®, mean BMI had
increased to 20-2kg/m? Neither of these surveys reported
sociodemographic risk factors for high or low BMI.

The Timor-Leste Eye Health Survey 2010 estimated the
prevalence and causes of vision impairment and blindness
for adults aged =40 years in Timor-Leste. The present paper
reports BMI data from that survey, using the WHO classifi-
cation of underweight (BMI < 18-5kg/m?), normal weight
(BMI = 18-5-24-9kg/m?), overweight (BMI= 25-0kg/m?)
and obese (BMI = 30-0kg/m? for adults®. Severe thinness
(BMI < 16-0 kg/m*)® and BMI cut-off points suggested to
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assist comparison with other populations are also

presented.
Methods
The survey took place between August 2009 and May

2010, with a 4-month break for the monsoon season,
which made some roads impassable.
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Sampling plan

The sample frame of the eye health survey included all
people aged =40 years living in Timor-Leste’s twelve
mainland districts (173 000 people; 87-2 % rural dwellers).
Using an anticipated prevalence of blindness (presenting
visual acuity worse than 6/60 in both eyes) of 7-5% in the
target population, absolute precision of *1:5% (20%
relative difference), with 95% confidence, a design effect
of 1-6 and a response rate of 80%, the sample size was
determined to be 2250 persons. From the sample frame,
fifty clusters of forty-five people were required. Across
the twelve districts, the clusters were selected through
probability proportionate to size sampling, using 2004
census data.

Pilot

A pilot study was undertaken (sixty participants from three
clusters, representative of the population to be enumerated
in the main survey) to refine and validate the questionnaire
and to standardize and streamline the examination. These
data were not included in the final survey analysis.

Enumeration
Using a random process, the team leader identified the
first household to be targeted in each cluster. Thereafter,
consecutive households were approached and eligible
people enumerated by trained local fieldworkers until the
forty-five participants for that cluster were enrolled.
Enumerated residents amenable to participating attended
a central facility, typically a community hall, for adminis-
tration of a questionnaire and examination.

Questionnaire and clinical examination
An interview-based questionnaire, developed in English,
translated into Tetun (the local language) and back
translated to ensure veracity, was used to collect data.
Participants were asked to provide demographic, socio-
economic and health-related information. Participants’
barefoot stretch stature height was measured to the nearest
centimetre using a portable stadiometer. Weight, with the
participant in light tropical clothing and without shoes, was
measured to the nearest 0-1kg using portable scales.

Data analysis

Data were de-identified and entered into a specifically
designed database during the survey, with subsequent
random checking of up to 20% of records for entry
integrity. BMI was calculated for each participant. Analysis
involved univariate comparisons of the prevalence of BMI
<16:0, <185, =25-0 and =30-0kg/m* by key socio-
demographic variables, followed by multivariate logistic
regression to estimate relative differences in risk between
sociodemographic groups. This was performed using
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PASW/SPSS Statistics 18-0 (SPSS Inc., Chicago, IL, USA).
Statistical significance was accepted at P<<0-05.

National census data (2004) were used to adjust the
sample prevalence estimates for gender, age and domicile
and to extrapolate the findings to those aged =40 years
across the entire country.

Etbical considerations

The Timor-Leste Ministry of Health ethics apparatus, the
precursor of the subsequently formed National Research
Ethics Review Committee, approved the study and its
methodology. The tenets of the Declaration of Helsinki
were observed.

Consent was obtained from village chiefs prior to sur-
vey commencement in each cluster and participants
provided written acknowledgement of informed consent
prior to enrolment. Referral to permanent health-care
services was organized for any participant requiring
refraction or ocular investigation or treatment.

Results

Of the 2250 eligible people enumerated, 2014 participated
(89-5%). Height and/or weight measurements were not
recorded for eleven people; therefore data are reported for
2003 participants.

The mean height for males (72 1039) and females (72 964)
was 1-61 (sp 0-07) m and 1-50 (sp 0-07) m, respectively.
Mean weight was 50-3 (sp 8:3) kg and 450 (sp 9-2) kg,
respectively.

The mean BMI of the sample was 19-6 (sp 3-3) kg/m*
(range 11-1-39-2kg/m? Fig. 1): 19-3 (sp 2-8) kg/m” (range
12-2-34-9kg/m®) for males and 199 (sp 3-8) kg/m* (range
11-1-39-2kg/m?) for females (Table 1).

Of males, 39:3% had BMI < 18-5kg/m? and 9-8% had
BMI < 16:0kg/m®, while 3-1% had BMI=25-0kg/m* and
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Fig. 1 Distribution of BMI (mean 19-6 (sp 3-3) kg/m?) among
adults (n 2003) aged =40 years, Timor-Leste, 2010



Table 1 Mean BMI and BMI distribution according to demographic and socio-economic characteristics of adults (n 2003) aged =40 years, Timor-Leste, 2010

BMI (kg/m?)
Total <16-0 <185 =18-5-22:9 =18-5-24-9 =23-0 =25-0 =27-5 =300 =325 =350 =375 =40-0

Characteristic n % Mean sp n % n % n % n % n % n % n % n % n % n % n % n %
Gender

Male 1039 519 193 2:8 102 9-8 408 39-3 531 51-1 599 577 100 96 32 31 8 08 4 04 2 02 - - - - - -

Female 964 481 199 3-8 125 13-0 361 374 423 439 511 53-0 180 187 92 95 36 37 12 12 5 05 3 03 1 01 - -
Age (years)

40-49 686 342 205 34 32 4.7 181 264 366 534 442 644 139 20-3 63 92 25 36 9 13 4 06 3 04 1 01 - -

50-59 486 24-3 199 32 43 88 167 344 239 492 287 591 80 1656 32 66 10 21 3 06 2 04 - - - - — -

60-69 541 27-0 188 32 95 17-6 260 48-1 236 436 260 481 45 83 21 39 8 15 4 07 1 02 - - - - — -

=70 290 145 183 29 57 197 161 555 113 39-0 121 417 16 55 8 28 103 - - - - - - - - = =
Domicile

Urban 280 140 212 4.0 16 57 70 250 130 464 164 586 80 286 46 164 18 64 10 36 4 14 2 07 - - - -

Rural 1723 86-0 19-3 31 211 122 699 406 824 47-8 946 54-9 200 116 78 45 26 15 6 03 3 02 1 01 1 01 - -
Literacy

Literate 676 337 208 34 25 37 160 237 364 53-8 445 65-8 152 225 71 105 30 44 13 19 5 07 3 04 1 01 - -

llliterate 1327 66-3 19-0 3-1 202 15-2 609 459 590 445 665 50-1 128 96 53 40 14 11 3 02 2 02 - - - - — -
Main source of household

incomet

Unemployed 897 44-8 196 35 120 13-4 358 399 407 454 475 53-0 132 147 64 71 24 27 10 111 4 04 1 01 - - — -

Farming 843 421 191 28 93 11-0 364 43-2 401 47-6 455 540 78 93 24 28 9 11 1011 01 - - — - - -

Paid 242 121 213 35 10 41 39 161 134 554 168 694 69 285 35 145 10 41 5 21 2 08 2 08 1 04 - -
Total 2003 100-0 19-6 3-3 227 11-3 769 384 954 47-6 1110 554 280 14-0 124 62 44 22 16 08 7 03 3 01 1 00 - -
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with undernutrition indicates these groups are most in need
of attention by nutrition and food security programmes.

The current study found urban domicile was a pre-
dictor of being overweight and obese. Increasing urban-
ization, with its associated changes in activity and
nutrition, is generally regarded as contributing to the rise
of obesity in developing countries'"'*. The Timorese
population is likely to be at particular risk: rapid urbanization
is predicted for Timor-Leste in the coming years, with an
even rural-urban population distribution by 2040™%. Also,
the country has already improved its Human Development
Index ranking, having moved up forty-two places to achieve
a ‘medium’ rating in 2010">. Much of this was due to
increased government spending from petroleum revenue,
both of which are expected to continue®.

In most parts of the world the prevalence of overweight
and obesity tends to be higher for females than for males”.
Also, it has been found in all but the least developed
countries that the proportion of the adult female population
overweight now exceeds that which is underweight in both
urban and rural areas"®. The findings of the current study
are consistent with both these observations.

Literacy (as a proxy for educational attainment and the
likelihood of a more sedentary lifestyle) was found to be
a predictor of being overweight and obese. Conversely,
illiteracy was a predictor of being underweight and
severely thin. Having no household member in paid
employment was also predictive of being underweight,
but not of severe thinness.

On multivariate analysis, paid employment (as a proxy
for likely increased food choices) was not predictive of
being overweight or obese. This may be because the
economy in Timor-Leste is still very young and the
nutrition transition is in its early stages.

BMI was chosen as the anthropometric measure in the
present study due to its widespread use in surveillance
internationally'??”. While the skill required for accurate
determination of waist-to-hip ratio and waist circum-
ference®” was considered prohibitive in the present
survey, the inclusion of this measure in future would
provide a more comprehensive picture of the body fat
distribution in the Timorese population.

At this time, the issue of undernourishment is more
prevalent in the Timorese adult population than being
overweight or obese. Continued monitoring of popula-
tion BMI statistics may be prudent. This would assist
assessment of the effectiveness of nutrition and food
security programmes currently being implemented and
the planning of cost-effective preventive and early inter-
ventions for the anticipated obesity and associated dis-
eases as urbanization and socio-economic development
increase. Given that diabetes occurs at lower BMI in many
Asian populations compared with elsewhere in the
world®?, the inclusion of diabetes measurement in future
surveys would permit the exploration of whether the
same trend exists in the Timorese population.
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