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ABSTRACT

Introduction: The prevalence of obesity is escalating in Brunei Darussalam with a number of clinics
and programme expanding to counteract this problem. Studies have showed that lifestyle intervention
with weight loss reduces the risk of cardiovascular (CV) disease. The purpose of the study was to eval-
uate the outcomes of a Weight Management Programme (WMP), and to examine the correlation be-
tween weight change and changes in glycaemic control, blood pressure (BP) and lipid levels. Materials
and Methods: A retrospective data collection from obese participants enrolled in a 24-week WMP in
2011. The multidisciplinary programme included educational group sessions, individual counseling and
physical exercise classes. Body weight, fasting blood sugar (FBS), BP and lipid profile at baseline and
24-week were retrieved. Results: Obese participants (n=220) enrolled in the programme with 104
(47.3%) completed at 24-week. The mean weight lost was 5.35 kg (6.1%) (p<0.001). Significant re-
duction in mean FBS (0.31 mmol/l, p=0.009), diastolic BP (2.82 mmHg, p=0.012), and triglyceride,
0.17 mmol/l (p=0.002) and a significant increase in mean high density lipoprotein cholesterol, 0.04
mmol/l (p=0.016) were observed at 24-week. No significant association was found between body
weight loss and improvements in the cardiovascular risk factors. Conclusions: Participants who com-
pleted a 24-week WMP can significantly and clinically reduce body weight and improve a number of
cardiovascular risk factors. The improvements in the risk factors, however, were not associated with
the weight loss.
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the emerging obesity pandemics. Preliminary
data showed that the prevalence of obesity is
increasing from 12% in 1996 to 27.2% in
2011. ' 2 Obesity has become a major public
health concern, presenting a burden of non-
communicable diseases including diabetes
mellitus, hypertension, stroke, cardiovascular

disease and cancer. 3

In Brunei Darussalam a number of clin-
ics and programme have been established to
counteract this problem, primarily through
healthy lifestyle intervention. Research stud-
ies on healthy lifestyle intervention with pre-
dominantly Caucasian study population often
claim the beneficial effect of weight loss on
cardiovascular risk factors. However analyses
from these interventions do not always reveal

consistent findings.

Results from a 24-week weight man-
agement programme (WMP) incorporating
group-based educational session and individ-
ual counseling on diet, physical exercise and
psychology reported a significant weight loss
and improvement in fasting blood sugar
(FBS), total cholesterol (TC), low density lipo-
protein (LDL) cholesterol, high density lipo-
protein (HDL) cholesterol and triglycerides
(TG). % The researchers, however, did not find
any relationship between weight loss and
changes in the cardiovascular risk factors ex-
cept TG. * A study on a 24-week weight loss
programme reported a significant association
between weight change and the changes in
HbA;. and SBP. ®> In a randomised controlled
trial of a 24-week behavioural lifestyle pro-
gramme versus physical exercise programme,
Blumenthal et al. reported a significant
weight loss and improvement in FBS, SBP
and DBP among their participants in the be-
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havioural lifestyle programme. ® In another 24
-week weight loss programme, the research-
ers reported a slight non-significant weight
loss in the group receiving the n-3 polyun-
saturated fatty acid (PUFA) supplement and
placebo. Significant improvement was seen in
HDL cholesterol and TG in the n-3 PUFA
group, while the placebo group experienced
significant improvement only in TG. No signifi-
cant changes were reported on the other risk
factors. 7 In contrast, a study on a 24-week
intervention programme found no significant
improvement in SBP, DBP, TC, LDL cholester-
ol, HDL cholesterol and TG and no significant
association was reported between body
weight change and changes in the cardiovas-

cular risk markers. &

Despite the growing number of evi-
dence, research evaluating the effect of
weight loss on cardiovascular risk factors is
lacking in Brunei Darussalam. The aim of the
present study was to provide primary evalua-
tion on the outcomes of the effects of WMP in
Brunei Darussalam and to examine the corre-
lation between the magnitude of weight loss
and the degree of improvement in glycaemic

control, blood pressure and lipid levels.

MATERIALS AND METHODS

Study design and participants: A single-
centered, retrospective cohort study using
data of obese participants enrolled in a 24-
week WMP in the year 2011. Participants en-
tered the programme as walk-in or referred
from healthcare centres or hospitals. In order
to be eligible for the programme, participants
were required to be older than 18 years of
age, have a BMI 230 kg/m2. They were not
eligible to join the programme if they were

pregnant, had a chronic inflammatory condi-



tion, liver disease or malignancy. We included
data of all participants in the programme
without inclusion or exclusion criteria or sam-

pling.

Intervention: The purpose of the programme
was to achieve 5-10% weight loss through
lifestyle behaviour modifications focusing on
reducing caloric intake and increasing physical
activity, with an emphasis on sustainable be-

haviour change.

Prior to starting the programme, all par-
ticipants were required to undergo a compre-
hensive medical assessment. Upon completion
of the medical assessment, participants were
invited to attend the first educational group
session where they completed the demo-
graphic and health status questionnaires. A
weekly educational and motivational group
session was arranged for the first 9 weeks.
Topics of the group sessions included healthy
eating, physical activity, ways to overcome
barriers to weight management, prevention of
relapse, an educational visit to a supermarket
and a healthy cooking demonstration. Imme-
diately after every group session, participants
were encouraged to participate in a 60-minute
brisk walk around various recreational areas.
In addition, a weekly aerobic session led by a
fitness instructor was arranged for the first 10
weeks. The aerobic session provided moder-
ate intensity physical activity lasting about
120 minutes per session. Individuals counsel-
ing sessions were fixed for all participants
during the first 12 weeks of the programme.
Each participant had a total of at least 5 indi-
vidual counseling sessions with a medical of-
ficer, dietitians and an exercise physiologist. A
clinical psychologist provided counseling ses-
sions to a selected number of participants
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based on the psychologist’s assessment. Par-
ticipants were instructed to record their food
intake in a food diary. The dietitian reviewed
the food diary and advised a healthy reduced
calorie diet with an emphasis on reducing fat
intake, increasing dietary fibre, modifying por-
tion size of foods and sustainable dietary hab-
its. An exercise physiologist prescribed indi-
vidualised cardiovascular and resistance train-
ing programme with a target of 30 to 60
minutes of cardiovascular exercise 4 to 6 days

per week.

Measures: All participants were scheduled to
attend baseline and 24-week assessment, at
which time anthropometric and Ilaboratory

measures were collected.

Anthropometric measures: The measure-
ment of anthropometric data was performed
by trained nurses of the WMP. Weight was
measured to the nearest 10gm using a digital
weighing scale (Seca 200 weighing scale,
USA) with participants wearing no shoes.
Height was measured to the nearest 0.5cm
using a wall-mounted stadiometre. Seated
blood pressure was measured after a 5-min

rest using an automated device.

Laboratory measures: Blood samples were
obtained after a fast of at least 8 hours. The
fasting blood samples were collected in a hos-
pital or healthcare centres. FBS, serum TC,
LDL cholesterol, HDL cholesterol and TG were
analysed in an accredited hospital-based la-

boratory.

Statistical analysis: Prior to statistical anal-
ysis, normality and distribution of all variables
was examined. Independent t tests were used

to compare continuous variables while the chi-



-square tests for categorical data. The prima-
ry analysis in the study was to examine the
outcomes of a WMP. Paired t test was used to
compare differences of mean values between
baseline and 24-week for anthropometric and
laboratory measures. Further analysis exam-
ined the correlation between weight loss and
improvement in the cardiovascular risk fac-
tors. Spearman correlation coefficients were
calculated to measure the strength and direc-
tion of potential relationship between per-
centage of weight change and changes in car-
diovascular risk factors. All analyses were two
-sided. Statistical analysis was performed
using SPSS version 20.0. °

RESULTS

Table 1 presents the baseline characteristics
of 220 obese individuals who were eligible to
join the WMP in 2011. Majority (76.4%) of
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the participants were women. The mean age
35.3 (8.64) years and weighed 91.4 (17.61)
kg with a mean BMI of 37.1 (5.75) kg/m2 at
baseline. Thirty one (14%) of participants re-
ported history of diabetes. Based on laborato-
ry measures 11.4% had diabetes, 38.6% had
hypertension and 51.4% had hyperlipidaemia.

One hundred and four (47.3%) partici-
pants returned at 24-week (completers) while
116 participants dropped out of the pro-
gramme (non-completers). A comparison of
completers and non-completers at baseline
showed that non-completers had a significant-
ly higher mean BMI (p=0.012) and had a
greater proportion of participants with diabe-
tes (p=0.006) compared to completers. No
other significant difference between complet-

ers and non-completers was found.

There was significant reduction in body

Table 1: Demographic and clinical characteristics of participants at baseline.

Overall participants

n=220
Age in years 35.3 (8.64)
Males, n (%) 52 (23.6)
Weight in kg 91.4 (17.61)
Heightin m 1.57 (0.08)
BMI in kg/m? 37.1 (5.75)
Self-reported DM 31 (14.1)
Diabetes® 25 (11.4)
Hypertension® 85 (38.6)
Hyperlipidaemia® 113 (51.4)
FBS, mmol/I 5.37 (2.05)
SBP, mmHg 126 (14.7)
DBP, mmHg 81.7 (10.7)
TC, mmol/I 5.21 (1.05)
LDL-C, mmol/I 3.43 (0.98)
HDL-C mmol/I 1.13 (0.21)
TG, mmol/I 1.49 (0.93)

Completers Non-completers p value
n=104 n=116 t
35.8 (8.82) 34.8 (8.48) 0.345
19 (18.3) 33 (28.5) 0.076
87.1 (14.35) 95.3 (19.32) <0.001
1.55 (0.07) 1.58 (0.08) 0.003
36.1 (4.45) 38.0 (6.60) 0.012
11 (10.6) 20 (17.2) 0.345

8(7.8) 17 (14.7) 0.006
37 (35.6) 48 (41.4) 0.378
56 (53.8) 57 (49.1) 0.053
5.17 (1.56) 5.57 (2.42) 0.163

125 (15.57) 127 (13.94) 0.345
81.3 (10.98) 82.1 (10.37) 0.598
5.14 (0.91) 5.28 (1.17) 0.353
3.38 (0.77) 3.48 (1.15) 0.437
1.16 (0.21) 1.11 (0.20) 0.089
1.45 (1.01) 1.53 (0.85) 0.527

T Chi-square and Independent t test were used to compare categorical and continuous data between completers and non-completers respectively.
3WHO 1999 Global Guideline for Type 2 Diabetes °, Diabetes; > 7.0 mmol/I, "Hypertension; systolic blood pressure (BP) =140mmHg or diastolic BP 290mmHg (=130
or 280 for diabetes). ‘Hyperlipidaemia; total cholesterol (TC) >5.0 mmol/l. BMI = Body Mass Index.
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Fig. 1: Change in body weight
and cardiovascular risk factors.
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weight at 24 weeks (p<0.001). The mean
weight lost was 5.35 (0.47) kg or 6.14% of
participants’ initial body weight. Fifty-five per-
cent of the participants lost at least 5% of
their initial body weight.

There were significant improvements

in a number of cardiovascular risk markers.

FBS significantly reduced by 5.81%
(p=0.009), DBP significantly reduced by
3.47% (p=0.012), HDL cholesterol signifi-

LDL-C

HDL-C TG Parameters

cantly increased by 3.50% (p=0.016) while
TG significantly reduced by 12.4% (p=0.002)
(Figure 1). There were slight improvements in
SBP, TC and LDL cholesterol however these
improvements did not reach statistical signifi-

cance (Table 2).

There was no significant correlation
between percentage of weight change and
changes in any of the cardiovascular risk

markers. The observed correlation coefficients

Table 2: Anthropometric measures and cardiovascular risk factors at baseline and 24 weeks.

Baseline 24-week

n mean (SD) mean (SD)
Weight (kg) 104 87.1 (14.4) 81.8 (14.4)
BMI (kg/m2) 104 36.1 (4.45) 33.9 (4.47)
FBS (mmol/I) 89 5.34 (1.69) 5.04 (1.70)
SBP (mmHg) 104 124.9 (15.1) 124.1 (14.2)
DBP (mmHg) 104 81.2 (11.1) 78.4 (9.71)
Total cholesterol (mmol/I) 85 5.07 (0.79) 4.97 (0.77)
LDL cholesterol (mmol/I) 86 3.33 (0.68) 3.26 (0.69)
HDL cholesterol (mmol/I) 86 1.14 (0.19) 1.17 (0.19)
Triglycerides (mmol/I) 85 1.37 (0.63) 1.21 (0.46)

Mean change Change

t stats

(95% CI) (%) (dn pvalue
-5.35(-6.3,-4.4)  -6.14%  -11.4(103)  <0.001
-2.23(-2.6,-1.9)  -6.18%  -11.6 (103)  <0.001
-0.31(-0.5,-0.1)  -5.81% -2.7 (88) 0.009
-0.88(-3.6,1.8)  -0.70%  -0.6 (103) 0.522
-2.82(-5.0,-0.7)  -3.47%  -2.6 (103) 0.012
-0.10(-0.2,0.02)  -1.97% -1.7 (84) 0.099
-0.07 (-0.2,0.04)  -2.10% -1.3 (85) 0.197
+0.04(0.01,01)  +3.50% 2.5 (85) 0.016
017 (-0.3,-0.1)  -12.4% 3.2 (84) 0.002

T Paired t test was used to compare anthropometric and laboratory data between baseline and 24-week.
The comparisons were performed only on those with both pre- and post-measures.
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Table 3: Correlation between percentage of weight change and changes in the
cardiovascular risk factors.

Mean change at 24-week (SD)

FBS (mmol/l) -0.31 (1.09)
SBP (mmHg) -0.88 (13.9)
DBP (mmHg) -2.82 (11.2)
Total chol (mmol/I) -0.10 (0.58)
LDL chol (mmol/I) -0.07 (0.51)
HDL chol (mmol/1) +0.04 (0.13)
TG (mmol/l) -0.17 (0.49)

Spearman correlation

coefficientt (r) value
0.129 0.291
-0.011 0.912
0.055 0.590
0.149 0.230
0.040 0.747
0.127 0.305
0.154 0.212

(r) of all markers were graded as little or no

correlation.

DISCUSSION

The goal of our study is to evaluate the ef-
fects of a WMP and examine the correlation
between the magnitude of weight loss and
degree of changes in cardiovascular risk fac-
tors. The mean percentage of weight loss in
our programme achieved a statistical and
clinical significance with 55% of our partici-
pants managed to achieve the target 5-10%
weight loss. We acknowledge that the target
weight loss does appear to be small and in-
significant; however numerous studies and
institutions including the Institute of Medi-
cine, the National Institutes of Health and the
National Heart, Lung and Blood Institute have
established and advocated the beneficial ef-

fects of the modest weight loss. 1113

Notably, the weight lost in our study is
greater than that reported in other interven-
tions that have focused exclusively on physi-
cal exercise alone. & 8 The improvement in
glycaemic control is consistent with previous
studies that employed a group-based 24-
week lifestyle modification programme. *7

However, there was a slight variation in the

results. Different level of intensity allocated to
different component in the programme ap-
peared to have contributed to this effect.
While previous studies provided verbal en-
couragement to increase physical activity, our
programme provided a structured group exer-
cise classes. This is in agreement with a re-
cent meta-analysis that reported changes in
HbA;. was strongly associated with structured
exercise training, not with physical activity
advice alone. * The marked improvement in
DBP in our study is comparable to the previ-
ous studies. >’ Unfortunately the improve-
ment in SBP was small and did not correlate
well with the previous studies. This could be
attributable to the fact that our participants
entered the programme with small elevation
of SBP.

Similar to the previous studies partici-
pants in our programme experienced signifi-
cant improvement in the HDL cholesterol and
TG level. * 7 However, the improvements in
TC and LDL cholesterol in our study did not
reach statistical significance. The explanations
for the disparity are not immediately appar-
ent. However, it is possible that our pro-
gramme did not sufficiently address the die-
tary component to ameliorate the lipid pro-



files. Furthermore unlike a hospital-based
intervention, * our participants with hyperlipi-
daemia may have not received aggressive
management of hyperlipidaemia. Our pro-
gramme is based in a Health Promotion Cen-
tre where new cases of hyperlipidaemia were
referred to the participants’ respective clinics.
Unfortunately it is not known how many of
these participants actually seek further medi-
cal attention. Other parameters that may
have contributed to the variations in TC and
LDL cholesterol response to the programme,
including age, smoking status and baseline TC
and LDL cholesterol level. Further research is
needed to elucidate reasons for this disparity.
Nevertheless, our study highlights the need of
our programme to be constantly and system-
atically evaluated and improved. Based on
the results, we have recommended an intro-
duction of an educational group session in our
programme focusing on dietary modification
to alleviate lipid level. Our participants with
hyperlipidaemia also need to be identified and
followed-up in individual counseling for lipid-

lowering dietary management.

The evidence for the association be-
tween body weight loss and changes in the
cardiovascular risk factors is inconsistent. The
results in our study add the weight to this
evidence. Interestingly, despite the significant
improvements of the risk factors in our study,
there was little or no indication that the im-
provements were parallel with the partici-
pants’ weight loss. It suggests that at 24-
week the clinical improvements occurred in-
dependent of body weight lost and therefore
may have been caused by other important
factors, possibly by a more relevant compo-
nent in the programme such as the dietary
modification and/or the increase in physical
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activity level. A review on the relationship
between physical exercise and metabolic ab-
normalities reported that regardless of body
weight loss, an increased level of physical

exercise improves health outcomes. 1°

It is also possible that our study dura-
tion is not long enough to allow a greater im-
pact of the weight loss on the cardiovascular
risk factors. A study documented that at 1
year body weight lost was significantly associ-
ated with many of the cardiovascular risk fac-
tors. 1% Another plausible explanation is that
the change in body weight is not a responsive
marker of the cardiovascular disease risks
considering it does not take into account the
changes that occur in the body compositions.
Alternatively waist circumference has been
increasingly used as an indicator of body fat
distribution and regarded as a stronger pre-
dictor of cardiovascular disease outcomes,
above and beyond the measurement of body
mass index. 72° Further research with a
longer study duration is needed to establish
the relationship between body weight loss
and changes in the cardiovascular risk fac-
tors.

In interpreting our findings, several im-
portant limitations need to be considered. The
large percentage of participants with diabetes
that dropped out of our programme means
that impact of the programme to the body
weight and the risk factors is potentially en-
hanced. Like many of the previous studies,
our results were not based on intention-to-
treat analysis. Excluding those who had not
completed the programme would have result-
ed in different outcomes. In keeping with the
objectives of our study, we focused on body

weight and cardiovascular risk markers in-



cluding lipid profile as the parameters and the
follow-up at 24-week as the endpoint of our
data collection. It should be noted that an
abnormal lipid level alone does not reveal a
complete picture of cardiovascular disease
risk. Increasingly, the importance of qualita-
tive abnormalities in the lipid profile, such as
smaller, denser, and more easily oxidizable
LDL particles and higher LDL apoB levels, is
being recognized, even when TC and sub-
fractions are normal. 222 In addition, body
weight regain following an active phase of
weight loss is very common. Twenty-four
weeks follow-up may not have been long
enough to determine the clinical importance
of a WMP. For this reason, we have initiated
follow-up at 12-month aimed to provide sup-
port mechanism for weight maintenance and
to collect anthropometric and laboratory data.
In addition as part of our measures to reduce
the attrition rate, a research study to identify
factors that can be used as predictors of attri-
tion is currently being proposed.

Given the clinical benefits of our pro-
gramme and the escalating prevalence of
obesity, public health recommendations for
weight management in clinical settings such
as clinics and health centres should integrate
the establishment of a multidisciplinary pro-
gramme that put emphasis on educational
group sessions and physical exercise classes.
Essentially such programme should incorpo-
rate the establishment of a database and im-
plementation of a closed-loop continuous im-
provement model where ongoing effort should
be undertaken to improve the quality of ser-
vices, effectiveness and cost-effectiveness of
the programme. The feasibility of implement-
ing the basic structure of our programme in

non-clinical settings such as schools and
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workplaces is yet to be explored.

In conclusion, the findings in our study
support the significance and effectiveness of a
WMP that focused on group-based education-
al approach and structured physical exercise
classes. Participants who completed the 24-
week WMP can achieve a clinical and statisti-
cal significant weight loss and improvements
in @ number of cardiovascular risk factors.
The improvements in the risk factors, howev-
er, were not associated with the body weight
loss. Further research to evaluate and deter-
mine the effect of weight loss on the cardio-

vascular risk factors is warranted.
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