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ABSTRACT

Obesity is a known risk factor for non-
communicable diseases, including hypertension
and diabetes mellitus, with Malaysia having the
highest prevalence of obesity among Southeast
Asian countries. Additionally, the delivery
of medical services to the rural communities
remains challenging despite efforts to increase
accessibilities to the healthcare facilities.
Therefore, regular health screening programmes
specifically aiming at these communities are
necessary for early diagnosis and intervention
to prevent complications while improving the
patients’ quality of life. A health screening
programme was conducted in a sub-district
of Kota Kinabalu, Sabah, Malaysia, where 50
participants were examined for general obesity
based on body mass index (BMI) together with
central obesity according to waist circumference
(WC) and waist-to-hip ratio (WHR). Bioelectrical
impedance analysis was performed to estimate
body fat percentage (fat%) and body fat mass,
along with the measurement of systolic blood
pressure (SBP), diastolic blood pressure (DBP),
and capillary blood glucose. The median age of
the participants was 39.50 years. The prevalence
of general obesity, central obesity based on WC
and WHR, hypertension, and hyperglycaemia
was 28%, 78%, 74%, 24%, and 20%, respectively.
Both fat% and fat mass had positive correlations
to the BMI (fat%: r = 0.656, p = 0.001; fat mass:
r = 0.868, p = 0.001) and WC (fat%: r = 0.505, p
= 0.001; fat mass: r = 0.761, p = 0.001). DBP had
positive correlations with the BMI (r = 0.390,
p = 0.005), WC (r = 0.467, p = 0.001), and WHR
(r = 0.331, p = 0.019), while SBP had a positive
correlation only with WC (r = 0.341, p = 0.015).
Conversely, capillary blood glucose had no
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significant correlation with either BMI, WC, or
WHR. The higher prevalence of central obesity
among participants of the health screening
program compared to the national level should
raise concern among the healthcare providers
regarding the future risk for hypertension and
hyperglycaemia in this community.

INTRODUCTION

Since the last two decades, obesity has been
regarded as a global epidemic'. According to
the World Health Organization, 650 million or
13% of the total world population is obese in
20192, Among the Southeast Asian countries,
Malaysia has the highest prevalence of obesity
(15.1%), followed by Brunei (14.1%), and
Thailand (10.0%) while the least obese nations
include Vietnam, Timor-Leste, and Cambodia
(2.1%, 3.8%, and 3.9%, respectively)**. Obesity
is the result of an imbalance between energy
intake and expenditure which is stored as body
fats>. Increased in adiposity results in low-
grade inflammation, insulin resistance, and
activation of the sympathetic nervous system
that ultimately lead to diabetes mellitus and
hypertension®®. Therefore, targeting obesity
through weight reduction, active lifestyle,
as well as healthier eating habits remain the
mainstay of treatment for these diseases®.

Hypertension and diabetes mellitus,
if left undetected, could lead to many
complications. They increase the risk for
diseases such as myocardial infarction, stroke,
retinopathy, and nephropathy' '" that may
require hospital admission with prescriptions
of multiple types of medications. Since
healthcare costinMalaysiais heavily subsidized,
especially in the public sector'?, treating
patients with diabetes and hypertension with
several complications would increase the
economic burden to the nation. Moreover,
hospitalization could potentially cause loss
of income and reduces the productivity of
the individual™. Thus, early detection of
the diseases by screening programme as
secondary prevention and health intervention
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is imperative not only to reduce the cost of
treatment but also to prevent complications
and sustain the patients’ quality of life.

Delivery of healthcare services to the
rural regions remain challenging despite
efforts by the authority to increase accessibility
to the health facilities™. The geographical
areas, education level, as well as the socio-
economic status of the community, could
influence the access to the health facilities. For
instance, the health-seeking attitude towards
mental health among the rural community in
the North-western island of Penang was 85.4%
although a majority of the respondents had
an education level of only up to secondary
school™. Additionally, the diabetic patients
residing in a rural area of Tanjong Karang,
Selangor, had high appropriate health-seeking
behaviour reported at 85.9%'. This was
contrasted with the rural coastal community
of Eastern Sabah where a vast majority of the
respondents were living in hardcore poverty
with almost half having either primary or no
formal education at all”’. A large proportion
of this community did not have their blood
pressure, blood lipid, and fasting blood
glucose checked for the preceding 12 months.
As a result, more than three-quarters of the
respondents who were incidentally found to
have elevated readings of these parameters
had never been diagnosed with hypertension,
hypercholesterolaemia, or diabetes mellitus
by any medical personnel.

These facts delineate the importance
of conducting regular health screening in
rural regions. Therefore, the program aimed
to determine the prevalence of obesity,
hypertension, and hyperglycaemia among
the Inanam sub-district community of Kota
Kinabalu, Sabah, Malaysia.

MATERIALS AND METHODS

The health screening programme took place
on 27 April 2019 at the Inanam sub-district
of Kota Kinabalu, Sabah, Malaysia. It has a
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total population of 3,604 comprising the
Bumiputera (71.0%), non-Bumiputera (20.3%),
and non-citizen (8.7%). In this report, all the
individuals (n = 50) aged 18 years and above
who participated in the health screening
activities were included.

Anthropometry

The participants were instructed to stand
barefooted on the weighing scale (SECA’,
Hamburg, Germany) while on loose, light
clothing for the weighing procedure. Height
was measured by placing the stadiometer
plate (SECA", Hamburg, Germany) over the
participants’ heads while they were standing
with a straight back. Body mass index (BMI)
was calculated using the formula, BMI =
weight (kg) + height squared (m?). By adopting
the World Health Organization International
Classification for Asian Population, participants
were classified either as non-obese or obese
based on the cut-off points of <27.4 kg/m?and
>27.5 kg/m?, respectively™.

Waist circumference (WC) was measured
with participants who were at tidal expiration
by wrapping a non-extensible measuring tape
horizontally around the abdomen between
the lowest border of the rib cage and the upper
border of iliac crest®. Hip circumference (HC)
measurement was taken at the widest part of
the hip over the femoral greater trochanter?'.
Participants were classified as centrally obese
when the WC was =90 cm and =80 cm for
males and females, respectively. Waist-to-hip
(WHR) ratio was calculated using the formula,
WHR = WC + HC. Participants with WHR >0.9
for males and >0.8 for females were considered
as centrally obese. Criteria for central obesity
based on measurement of WC and WHR were
determined according to the standard set by
the Malaysian Clinical Practice Guidelines for
the Management of Obesity?.

Bioelectrical Impedance Analysis

The body fat percentage and body fat mass
were estimated by performing bioelectrical
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impedance analysis (BIA) using Tanita” BC-
418 Body Composition Analyzer (Tanita
Corporation, Tokyo, Japan)®. The instrument
is portable, quick, relatively simple, and
is used widely as a method to estimate
body composition with a very strong
correlation with the standard dual-energy
X-ray absorptiometry?* . Additionally, it
generates reliable and reproducible results
with very minimal intra- and inter-observer
variation, along with <1% variation upon
repeat measurement?. To minimize error, all
participants were asked to stand on the metal
plate with bare feet and hold onto the metal
grip of the device. The limbs were held out
and ensured not to be in contact with other
body segments during the procedure. Body
composition analysis via BIA measures the fat,
lean mass, and water content by measuring
resistance (or impedance) as electrical
signals pass through different tissue types of
the body?’.

Blood Pressure and Capillary Blood Glucose
Measurement

The participants could rest for at least 5
minutes before blood pressure measurement
using Omron” SEM-1 (HEM-7051) electronic
blood pressure device (Omron, Kyoto, Japan).
The device has a sensitivity of 88.2% and
specificity of 98.6% to detect hypertension®,
An appropriate-sized cuff was applied to the
middle part of the supported right arm in the
sitting position while the device was ensured
to be placed at the participants’ heart level. If
the first reading were high, the blood pressure
would be measured again after the participant
rested for another 10 minutes. The blood
pressure reading was classified as either non-
hypertensive (<139/89 mmHg) or hypertensive
(=140/90 mmHg) by referring to the criteria
from the Malaysian Clinical Practice Guidelines
for the Management of Hypertension®.

For capillary blood glucose
measurement, index finger of the left hand
was cleaned with 70% isopropyl alcohol swab
(Becton, Dickinson and Company, New Jersey,



Borneo Journal of Medical Sciences 14 (1) January, 2020: 19 — 27

USA) and allowed to dry for few seconds. Upon
pricking, the initial blood drop was wiped
out with dry cotton. Subsequent blood was
dropped into a glucose strip connected to
the Accu-Chek” Performa glucometer device
(Roche Diagnostics, Basel, Switzerland). The
readings of <7 mmol/L and >7.1 mmol/L were
considered as normal and hyperglycemia,
respectively, according to the Malaysian
Clinical Practice Guideline for the Management
of Type 2 Diabetes Mellitus*.

Since blood pressure and capillary blood
glucose were measured using automated
devices, we ensured that the participants were
under standard conditions before and during
the procedure. Only one trained person was
responsible for the measurement of each
parameter to reduce inter-observer variation.

Statistical analysis

The data were subjected to the Shapiro-Wilk
test to identify the distribution type. Since
the data was not normally distributed, each
parameter was expressed in the median and
interquartile range (IQR). Non-parametric
Spearman p correlation test was performed to
look for correlation among those parameters.
Strength of correlation was determined as
poor (0<r<0.3), fair (0.3<r<0.6), moderate
(0.6<r<0.8), and very strong (0.8<r<1)?,
while significance value was set at p<0.05.
These tests were conducted using IBM® SPSS”
Statistics (version 23) software.

RESULTS

The participants in the health screening
program had a median age of 39.50 years.
For other parameters, their median and
interquartile range are listed in Table 1.

Table 1 Characteristics of the participants expressed in median and interquartile range

Parameters Median 1st centile 3rd centile
Age (years) 39.50 23.00 45.25
Weight (kg) 62.00 51.50 69.25
Height (cm) 157.00 151.75 163.13
BMI (kg/m2) 23.90 21.80 27.89
Waist circumference (cm) 90.50 82.00 97.00
Hip circumference (cm) 100.00 95.50 106.00
Waist-to-hip ratio 0.90 0.85 0.92
Body fat percentage (%) 31.40 24.23 34.10
Body fat mass (kg) 18.95 14.10 24.05
Systolic blood pressure (mmHg) 124.00 111.50 135.25
Diastolic blood pressure (mmHg) 78.50 72.75 85.50
Capillary blood glucose (mmol/L) 6.00 5.40 6.65

As shown in Table 2, a quarter (28%)
of the participants were obese according to
the BMI classification, with a median of 30.77
kg/m?. Meanwhile, measurement of WC and
WHR showed the contrary, whereby nearly
two-thirds (78% and 74%, respectively) of
them were classified as centrally obese with a
median of 94.00 cm for WC and 0.90 for WHR.
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On the other hand, 24% of the participants
were hypertensive with median systolic
blood pressure (SBP) of 150.50 mmHg and
94.50 mmHg for the diastolic blood pressure
(DBP). Lastly, 20% of the participants had
hyperglycemia with a median capillary blood
glucose reading of 8.60 mmol/L.
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Table 2 Prevalence of obesity, hypertension, and hyperglycaemia among the health screening

participants

Parameters n % Median (IQR)
BMI (kg/m?) Non-obese 36 72 22.63 (20.17 - 24.49)
Obese 14 28 30.77 (28.30 -32.93)
WC (cm) Normal 11 22 78.00 (75.00 - 79.00)
Centrally obese 39 78 94.00 (87.00 - 100.00)
WHR Normal 13 26 0.87 (0.81 - 0.90)
Centrally obese 37 74 0.90 (0.86 - 0.94)
BP (mmHg) Non-hypertensive 38 76 SBP: 121.00 (109.75 - 127.50)
DBP: 75.00 (68.75 — 82.00)
Hypertensive 12 24 SBP: 150.50 (137.50 - 157.25)
DBP: 94.50 (87.75 - 107.25)
?rl:])rzilg/;ll_;lcose Normal 20 80 5.85 (5.40 - 6.08)
Hyperglycaemia 10 20 8.60 (7.73 - 9.25)

Abbreviations: BMI (body mass index), BP (blood pressure), DBP (diastolic blood pressure), Glu (capillary blood glucose),
IQR (interquartile range), SBP (systolic blood pressure), WC (waist circumference), WHR (waist-to-hip ratio).

To look for correlation between all
parameters, non-parametric Spearman’s p
correlation coefficient test was performed
(Table 3). Body fat percentage had a very
strong correlation with body fat mass (r =
0.829, p = 0.001), moderate correlation with
BMI (r = 0.656, p = 0.001), and fair correlation
with WC (r = 0.505, p = 0.001). Additionally,
body fat mass had a very strong correlation
with BMI (r = 0.868, p = 0.001), moderate
correlation with WC (r = 0.761, p = 0.001), as
well as fair correlation with WHR (r = 0.358, p
= 0.011). In the meantime, WC was found to
have a moderate correlation with both BMI
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(r=0.763, p = 0.001) and WHR (r = 0.747, p =
0.001), along with a fair correlation with age (r
= 0.427, p = 0.002). In contrast, WHR showed
a fair correlation only with age (r=0.329, p =
0.020) and BMI (r = 0.408, p = 0.003). DBP had
a very strong correlation with SBP (r=0.803, p
= 0.001) together with a fair correlation with
almost all other parameters including age (r =
0.335, p=0.017), BMI (r=0.390, p = 0.005), WC
(r=0.467,p=0.001), WHR (r=0.331,p=0.019),
and body fat mass (r=0.396, p = 0.004). On the
contrary, SBP had a fair correlation only with
age (r=0.359, p=0.011) and WC (r=0.341, p
=0.015).
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Table 3 Spearman’s p correlation coefficient among age, BMI, WC, WHR, fat%, fat mass, SBP, DBP, and

glucose
Age BMI wcC WHR Fat% Fat SBP DBP Glu
mass
Age r 1.000
p-value -
BMI r 0.201 1.000
p-value 0.161 -
wcC r 0.427* 0.763" 1.000
p-value 0.002 0.001 -
WHR r 0.329 0.408" 0.747% 1.000
p-value 0.020 0.003 0.001 -
Fat% r 0.092 0.656" 0.505" 0.244 1.000
p-value 0.524 0.001 0.001 0.087 -
Fatmass r 0.167 0.868" 0.7617 0.358" 0.829" 1.000
p-value 0.245 0.001 0.001 0.011 0.001 -
SBP r 0.359 0.264 0.341" 0.222 0.024 0.260 1.000
p-value 0.011 0.064 0.015 0.121 0.871 0.068 -
DBP r 0.335° 0.3907 0.4671 0.331" 0.171 0.396" 0.803" 1.000
p-value 0.017 0.005 0.001 0.019 0.236 0.004 0.001 -
Glucose r 0.104 0.177 0.139 -0.036 0.192 0.214 0.232 0.214 1.000
p-value 0.472 0.220 0.335 0.805 0.181 0.135 0.105 0.135 -

"Correlation is significant with p<0.05 (2-tailed); "Correlation is significant with p<0.01 (2-tailed). Abbreviation: BMI (body
mass index), DBP (diastolic blood pressure), Fat% (body fat percentage), Glu (capillary blood glucose), SBP (systolic blood
pressure), WC (waist circumference), WHR (waist-to-hip ratio).

DISCUSSION

This paper summarized the findings from a
health screening programme conducted in a
rural community of Inanam sub-district, Kota
Kinabalu, Sabah, Malaysia. It marked the 4th
edition of the “Jom Sihat Bah!” programme
since its inception in 2016 which incorporated
health awareness talks, health educational
booths, blood donation drive, house visits,
and donations to the underprivileged, as well
as health screening initiatives®.

A total number of 50 participants in the
health screening activities comprising both
males and females were included in this study.
Unlike our previous health-screening findings
in a rural community of Kiulu, Tamparuli,
Sabah, where the participants were mainly
from the older-aged groups®, participants in
the Inanam sub-district were mostly middle-
aged. Inanam was located less than 10 km from
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the Kota Kinabalu downtown as compared
to Kiulu, which had almost quintupled the
distance. Hence, the work opportunities
might be highly available for the younger
generations without the necessity to migrate
to the urban area.

The prevalence of general obesity
based on BMI was identical to the national
prevalence (28.0% and 30.6%, respectively)
but higher for the prevalence of central obesity
based on WC (78.0% vs. 48.6%)**. According
to the WHR measurement, the prevalence of
central obesity among the participants was
also higher compared to the earlier reports
by Ahmad and colleagues (74.0% vs. 44.8%)*.
Since the Inanam sub-district was located in
the vicinity of the outskirts of Kota Kinabalu,
the community lifestyles might closely
resemble the urban population than the rural
ones. Generally, urbanites had lower physical
activities compared to the rural-dwellers*® that
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might explain the higher prevalence of central
obesity among the participants.

Although detection of general obesity
via BMI and central obesity by WC and
WHR vyielded different results, all of them
were directly correlated to the body fat
compositions. Estimation of body fat mass and
body fat percentage using BIA revealed that
both parameters had a positive association
with BMI and WC, with the former having
additional positive association with WHR.
Furthermore, positive associations were also
seen among BMI, WC, and WHR. Traditionally,
BMI alone was used to detect obesity as a risk
factor for cardiometabolic diseases. However, it
could not differentiate between subcutaneous
and visceral adiposity, as well as the inability to
discriminate between lean and adipose masses
in general* %8, As a result, the classification of
obesity might be inaccurate especially among
individuals with larger muscle mass*.Therefore,
a combination of all three parameters was
often used as a holistic approach to assessing
general obesity and central obesity during
health screening activities®.

Hypertension  prevalence  among
the participants of the health screening
programme was almost similar to the national
prevalence (24.0% and 30.3%, respectively)®*.
A prospective cohort study on Chinese adults
found that central obesity predicted future
hypertension independent of general obesity
with a cumulative hypertension incidence of
25.9% over a period of ten years*'. Consistently,
our findings showed that both SBP and DBP
had a positive correlation with central obesity.
Thus, the high percentage of central obesity
should raise concern among healthcare
professionals regarding the risk of impending
hypertension in this community. Therefore,
a scheduled health screening program must
be organized regularly for early diagnosis
and commencement of treatment in order to
achieve the desired blood pressure control
and to prevent sequelae.
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In this health screening programme,
the hyperglycaemia prevalence among
the participants was closely equivalent to
the national prevalence (20.0% and 17.5%,
respectively). Despite a robust positive
association between hyperglycaemia and
general obesity/central obesity*, our findings
showed otherwise. This could be due to the
small number of participants during the
health screening programme. Besides, we only
measured random capillary blood glucose to
screen for hyperglycaemia which might be
influenced by factors such as the time of last
meal taken. The most accurate tests to check
for hyperglycaemia as well as to diagnose
diabetes mellitus are serum HbA, and oral
glucose tolerance test comprising of fasting
and 2-hour postprandial blood glucose
level measurement* which we could not
perform due to logistic limitations. However,
similar to hypertension, the future risk for
hyperglycaemia in this community should still
be taken into consideration due to the higher
percentage of central obesity found among
the health screening participants.

CONCLUSION

The prevalence of general obesity,
hypertension, and hyperglycaemia among
the participants of the health screening
programme in Inanam sub-district community
was comparable to the national prevalence.
However, central obesity was exceptionally
higher than at the national level. It should
raise concern among healthcare professionals
regarding the future risk of hypertension and
hyperglycaemia in this community.
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