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INTRODUCTION

Metabolic Syndrome (MetS) is related to the increased risk of non-communicable diseases (NCDs). Teacher
profession is an adult group with various risks of NCDs. This study aims to assess the determinants of the MetS
in teachers with central obesity. Material and Methods: The study was conducted in Makassar, South Sulawesi,
Indonesia with cross- sectional study design on 12 secondary schools. The number of samples in this study was
129 teachers. The prevalence of the MetS was determined using criteria from the Joint Interim Statement,
while physical activity and sitting time were measured using the International Physical Activity Questionnaire
(IPAQ). Results: Respondents in our study were mostly women (78.3%) with an average age of 49.8 years. The
prevalence of the MetS in our study population was 39.5%. The prevalence of the Mets was higher in Buginese
ethnic (70.6%), respondents with more income (56.9%), bachelor degree (80.4%), married (98%), family
history of diabetes mellitus, obesity, hypertension and heart diseases (52.9%), and moderate physical
activity (37.3%). There was a significant relationship between sitting time (= 4 hours; p=0.004), parameters
of Mets (p<0.001), LDL (p=0.026), and LDL/HDL ratio (p<0.001) with the Mets. Conclusions: The prevalence of
the Mets is high among obese teachers in our study population. Sitting time was an important determinant for
MetS among obese teachers.

KEYWORDS: Metabolic syndrome, determinants, sitting time
INTRODUCTION

The prevalence of metabolic syndrome (MetS)'
continues to increase worldwide including Asia
Pacific region.? The increasing prevalence of MetS in
China, Hong Kong, Taiwan, Japan, The Philippines,
and Singapore is mainly due to increase in the
central obesity.® Research conducted in Indonesia
shown that the prevalence of MetS was 28.4% in
Jakarta®* and 18.2% in Bali’.

MetS is related to the increased risk of
various non-communicable Diseases (NCDs) including
cardiovascular disease and type 2 diabetes
mellitus.®’” Cardiovascular disease risk increases two

Corresponding Author:

Dr. Nurzakiah Hasan,

Health College Baramuli Pinrang,

Pole Baramuli Street 91215 South Sulawesi,
Indonesia.

Tel no: (0421) 924870/+6281342226001.
Email: nurzakiahksruh@gmail.com;
nurzakiah15p@student.unhas.ac.id

29

times in a person who was diagnosed to have MetS®
whereas type 2 diabetes mellitus risk increases
five times in a person with MetS.® A Meta-analysis
performed in various studies of cancer, showing an
increased risk of 1.1 to 1.6 times cancer in people
who were already diagnosed with metabolic
syndrome.’

The parameters used for diagnosis of the MetS
are blood sugar, abdominal circumference, blood
pressure, HDL cholesterol, and triglyceride levels."
Having abnormal readings of three of these
parameters indicates the risk of MetS."

Teacher profession is an adult group with various
risks NCDs'>'3. A heavy workload' has to be faced
every day by these groups of people. High stress'>'
experienced by teachers increases the risk of NCDs."
The risk increases with an increase of other
determinants, such as family history of diseases such
as diabetes mellitus, hypertension, and cardiovascular
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disease, age'’ and lack of physical activity'®. The
working environment may also contribute to the risk
of NCDs".

South Sulawesi is the province with the highest
stroke prevalence in Indonesia.?’ The main risk factor
for stroke is MetS.® The study of the MetS and its
parameters can have a positive implication in the
treatment of the MetS at individual level”' and
the prevention at population level.”* A meta-analysis
shows that Indonesia still needs a lot of research
related to social determinants as an effort to
prevent NCDs.? Central obesity is one risk factor that
triggers various risks of NCDs.?* ?® This study aims to
assess the prevalence determinants of the MetS in
teachers who have central obesity.

MATERIALS AND METHODS
Study Population

This research was conducted in urban areas of
Makassar City, South Sulawesi, Indonesia. It was a
cross-sectional study among teachers in 12
secondary schools in Makassar City. The selection of
schools was based on the largest number of teachers
from all the selected three sub-districts,
Biringkanayya, Tamalanrea and Manggala. Of the
three sub-districts, two senior high schools and two
junior high schools were chosen based on the highest
number of teachers in each sub-district.

Sampling method was not random. Exclusion
criteria for this study was pregnant women while
inclusion criteria were civil servant teachers. A total
of 386 teachers were interviewed and their
anthropometries (body weight, height, and waist
circumference) were measured for central obesity
screening. Out of 386 teachers, a total of 229
teachers was noted to be obese (59.3%), but only 151
teachers were willing to have the blood test.
Samples who had been diagnosed with heart
disease, diabetes mellitus, and cancer were
excluded from the analysis (n = 22 people) as
metabolic syndrome is a risk factor for these
diseases. The total number of samples analysed was
129 teachers (28 men and 101 women).

Anthropometric Measurement

The anthropometric measurement was performed
using calibrated tools. The weight was measured
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using an electronical medical scale (Camry), height
was measured using microtoise, and the waist
circumference was measured using measuring tape.
Data on the characteristics of respondents (age, sex,
ethnicity, marital status, education level, income
level, family disease history) and anthropometric
measurements were undertaken by trained personnel
with an educational background of the nutrition
department of public health faculty Hasanuddin
University.

Physical Activity

Physical Activity and sitting time were measured
with International Physical Activity Questionnaire
(IPAQ).% Physical activity is categorized as follows:

1. Low: if not moderate or vigorous
2. Moderate:
a. 3 or more days of vigorous-intensity activity
of at least 20 minutes perday
OR
b. 5 or more days of moderate-intensity activity
and/or walking of at least 30 minutes per day
OR
c. 5 or more days of any combination of walking,
moderate-intensity or vigorous intensity
activities achieving a minimum.
3. High:
a. Vigorous intensity on at least 3 days (20

minimum), achieving a minimum total
physical activity at least 1,500 MET-minutes/
week

OR

b. 7 or more days of any combination of
walking, moderate-intensity or vigorous -
intensity activities were achieving a minimum
Total physical activity of at least 3,000 MET-
minutes/week.

Laboratory Measurement

Blood collection was done by trained personnel from
Prodia Laboratory. All participants were required to
not to take orally (except for plain water) for at
least 12-14 hours prior to blood sampling. HDL and
LDL cholesterol was analysed using homogeneous
enzymatic colorimetric assay method; triglyceride by
the enzymatic colorimetric method; cholesterol by
cholesterol oxidase method and fasting glucose by the
hexokinase method.
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Code of Ethics

This study is a preliminary study for a cohort study
on the preparation of balanced nutrition modules in
teachers as an effort to prevent MetS. All
participants have filled up the informed consent
form to take part in this study. This research has
obtained code of ethics from the Medical Research
Ethics Commission of the Faculty of Medicine RSPTN
Hasanuddin University with protocol number
UH17080549.

Metabolic Syndrome Definition

MetS is defined using criteria from the Intemational
Diabetes Federation (IDF)'°. Respondents are at risk of
MetS if their triglyceride levels = 150 mg/dl, HDL
(<40 mg/dl for men and <50 mg/dl for women),
fasting blood glucose = 100mg/dl, or blood pressure
> 130/85 mmHg. Central obesity is determined by
Asian, ethnic, risk if (= 90 cmin men and = 80 cm
in women). Respondents were diagnosed with MetS
if they have = 3 parameters?’.

Statistical analysis

The data were described by mean and standard

deviation values. For categorical variables Chi-square
analysis was used, whereas t-test (normal distributed
data) was used for data ratio. Binary logistic
regression was performed to assess the association
between sitting time, HDL, FBG, TG, SBP and MetS.
Statistical analysis was performed using SPSS version
17.

RESULTS
Social Characteristics of Respondents

General characteristics of respondents stratified by
sex are presented in Table I. Respondents were
mostly women (78.3%) with an average age of 49.8
years. The majority of the respondents were
Buginese (65.9%), Moslem (92.2%), married (96.1%),
and have bachelor degree education (81.4%).
Respondents are mainly from moderate income (>
4,300.000) group (58.1%) (Table I).

Prevalence of Mets Determinant

The prevalence of the MetS in the study
population was 39.5% and the number of
prevalence is higher in women (68.6% vs. 31.4%)
(Table II). The most significant parameters in men

Table I. Sosial characteristic respondents between sex

Men Women Total
Social Characteristic (n=28) (n=101) (n=129) Pvalue
Respondents 7 % 7
Age, year, mean (5D) 4/.9 49.8 49.8 0.249
(8.4) (7.4) (7.4)
Ethnic
Buginese 71.4 64.4 65.9 0.478
Makassarese 17.9 12.9 14
Mandarese 3.6 12.9 10.9
Others 71 9.9 9.2
Agama
Moslem 96.4 91.1 92.2 0.316
Kristen 3.6 8.9 7.8
Marital Status
Unmarried/Divorce 3.6 4 3.9 0.703
Married 96.4 96 96.1
Level of Education
High School/College 3.6 3 3.1 0.281
Degree
Bachelor Degree 71.4 84.2 81.4
Master/Doctoral Degree 25 12.9 15.5
Income (mean)
< 4.300.000 57.1 37.6 41.9 0.102
> 4,300.000 42.9 62.4 58.1
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were low HDL and high Triglyceride levels (57.1%,
57.1%), whereas in women was high HDL only (53.5%)
(Figure 1). The prevalence of MetS did not show any
significant association with age group (p>0.05) but
was noted that increasing age increased the MetS
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Figure 1: The proportion of MetS components
between sex.

There was no association between prevalence of
the MetS with an ethnic group, income level,
education level, marital status and family history of
diseases (diabetes mellitus, hypertension, heart
disease, and obesity) (p>0.05). However, the
prevalence of the MetS was higher in Buginese
(70,6%), higher income (56,9%), bachelor degree
(80,4%), married (98%) and have a family history of
diseases (52,9%). Prevalence of the MetS was higher
in respondent with moderate physical activity
(37.3%). The sitting time of the respondents showed a
significant association with the MetS (p = 0.004), in
which the respondents who sat more than 4 hours a
day have a higher risk of having MetS than those
sitting <4 hours (51.0%, 49%) (Table II).
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Figure 2. Prevalence a metabolic syndrome by age

group after stratification by sex

The mean of BMI in the respondents who had MetS
was higher than those at risk (p=0.041). All MetS
parameters showed a significant association with the
MetS (p <0.05).
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Table Il. Prevalence of Metabolic syndrome based on
the social characteristic of respondents

Metabolic Risk of P value
Syndrome Metabolic
Syndrome
(n=51) (n=78)
% %
sex 31.4 15.4 0.053
Male ) ’ ’
68.6 84.6
Female
Age
<40 Years 15.7 14.1 0.925
40 - 50 Years 31.4 29.5
>51 Years 52.9 56.4
Ethnic
Buginese 70.6 62.8 0.757
Makassarese 13.7 14.1
Mandarese 7.8 12.8
Others 7.8 10.3
Income (mean)
< 4.300.000 43.1 41.0 0.956
> 4.300.000 56.9 59.0
Level of
education
High 2.0 3.8 0.736
school/
College
Degree
Bachelor 80.4 82.1
Degree
Master/ 17.6 14.1
Doctoral
Degree
Marital Status
Unmarried/ 2.0 5.1 0.656
divorce
Married 98.0 94.9
Family history
DM/ obese/ 52.9 38.5 0.15
HT/Heart
disease
No 47 1 61.5
Physical Activity
Low 33.9 33.3 0.563
Moderate 37.3 44.9
High 29.4 21.8
Sitting Time
> 4 hours 51 24.4 0.004'
< 4 hours 49 75.6

The total cholesterol mean is higher in those with the
MetS than at risk, but did not show a significant asso-
ciation (p = 0.066). High LDL levels, as well as LDL/
HDL ratios also showed significant differences
between those with the MetS and at risk (Table IlI).

Table IV shows the multivariate analysis of variables
associated with the MetS. Five variables were sitting
time, HDL, FBG, TG and SBP. It was shown that
sitting time was the important determinant in this
study (OR =5.391, Cl = 1.071-27.175).
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Table Ill. Association between clinical parameters and
Metabolic Syndrome

Metabolic Risk of p value
Syndrome Metabolic
syndrome

(n=51) (n=78)

Mean + SD Mean + SD
BMI 28.8 +3.2 27.5 + 3.63 0.041"
HDL 38.4+8.4 52.9 + 11.7 <0.001**
FBG 96.2 + 27.0 84.7+19.8 0.011
TG 231.2+121.3  107.4 + 33.8 <0.001**
SBP 127.4 + 15.6 117.5+13.2 <0.001**
DBP 84.1+9.6 78.3+9.7 0.001**
Total
cholesterol 244.8 + 41.3 229.0 + 50.8 0.066
LDL 172.9 + 36.2 155.7 + 45.9 0.026*
LDL/HDL o
Ratio 4.6 +1.1 3.3+2.2 <0.001
*p<0.05
**p <0.01

BMI : Body Mass Index; HDL: High Density Lipoprotein;
FBG : Fasting Blood Glucose

TG : Triglycerides ; SBP : Systolic Blood Pressure; DBP:
Diastolic Blood Pressure

LDL : Low Density lipoprotein; LDL/HDL ratio : Low
density lipoprotein/High Density lipoprotein ratio

DISCUSSION

The prevalence of MetS in this study was
39.5%, higher than the prevalence in Middle
East countries® or Asian countries.>** The high
prevalence of the MetS was noted in our study as
the samples has been identified by having central
obesity, making them having one pre-existing risk
parameter. The study was conducted on a group of
teachers with a low level of physical activity due to
their working environment'. A low level of physical
activity is known to be associated with an increased
risk of metabolic syndrome®'.

Prevalence in women is higher than in men (68.6%;
31.4%). The result was similar with some previous
studies®?** except for those conducted in Malaysia®.

Women are at greater risk of various NCDs than men as
some risk factors are specific to women such as
pregnancy factors (high blood pressure due to
pregnancy, gestational diabetes, placental disorder,
and fetal growth), and menopause.® Nevertheless,
differences in the prevalence of MetS in both
women and men showed a borderline relationship
(p=0.053). The findings otherwise showed a
relationship between gender and MetS*’. This can be
explained by differences of fat distribution in men
and women; and the hormonal regulatory
differences.*®

HDL and triglyceride levels are the most significant
parameters in men while in women is HDL levels.
Our results are similar with studies conducted in the
Philippines, which shown the prevalence of MetS in
men is associated with elevated triglyceride levels,
blood pressure and fasting blood glucose, while the
prevalence in women is associated with the
lower levels of HDL and increase of abdominal
circumference.” Low HDL levels are the most risky
parameter in some countries in Asia Pacific.?**

Our study results show the increase of age will also
increase the prevalence of the MetS in women,
whereas in men it increases in the age group 40-50
years but declines after the age of 51 years.
Increased life also increases the risk of various NCDs
including MetS*. In the EpiHealth cohort study
conducted in Sweden, it was found out that weight
gain change was a major factor for the increased
prevalence of MetS with age®.

In our study, the prevalence of the MetS was are
higher among those who have a family history of
diabetes mellitus or obesity or hypertension or heart
disease than those without a history of the diseases
(52.9%; 47.1%). A national study in Sri Lanka showed
that respondents who have a family history of

Table IV. Multivariate Analysis of Sitting Time and Clinical Parameters in relation to Metabol-

ic Syndrome
Variables B S.E Wald  df  Sig Odds 95% Cl

: : Ratio
Sitting Time 1,685  0.825 4,168 1 0.041 5,391 1.070-27.175
HDL 0.159  0.049 10,364 1 0.001 1172 1.064-1.291
FBG 0.060  0.021 8465 1 0.004 0.942  0.904-0.981
TG 0.053  0.013 16,118 1 0.000 0.948  0.924-0.973
SBP 0.094  0.038 6250 1 0.012 0.910  0.845-0.980

HDL : High Density Lipoprotein; FBG :
SBP : Systolic Blood Pressure
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hypertension have a greater risk of having MetS (OR:
1,19; 95% Cl: 1,08-1,30).*" Screening family history
is a practical approach to prevention of NCDs.*

From our study, there was no relationship between
the physical activity with the MetS (p>0.05). The
result was similar with some previous.*** Our study
shows the prevalence of the metabolic syndrome was
highest in respondents who did a moderate activity
(37.3%) but low in respondents who did a vigorous
physical activity (29.4%). A previous study by
Janssen et al., showed that vigorous physical
activity can reduce risk of MetS by 37.1% compared
to moderate physical activity (15.5%).* A regular
physical activity is closely related to MetS
parameters (waist circumference, HDL levels, and
blood pressure).“

The sitting time showed a significant association
with the MetS{Gomez-Cabello, 2012 #1124}. This is
similarly same with studies conducted in Spain in
which respondents who sat more than 4 hours are
more at risk of central obesity than those sitting less
than 4 hours (p <0.001).*” An intervention study in
Australia showed the positive health benefits after
reducing sitting time on their respondents® by
decreases LPL enzyme activity (lipoprotein lipase)
which is the main enzyme to regulate fat metabolism
(triglyceride).*

In our study, the mean BMI in the respondents who
had metabolic syndrome were higher than those
at risk (p=0.041). The study of non-obese teachers
in Malaysia showed an increase in MetS as
BMI increased.” All MetS parameters showed a
significant association with the MetS (p <0.05). This
result is similar to previous research in several
countries in Asia Pacific.?**

In this study, high LDL and LDL/HDL ratios, were
noted to be higher in respondents with the MetS
than at risk and show a significant association with
the MetS. Several previous studies have shown LDL
and LDL/HDL ratio with MetS.* The LDL/HDL ratio is
a better marker to account for cardiovascular risk.>'
Regular lipid profile examination in certain age
groups is important to detect the risk of developing
MetS.*

From our study, the sitting time was shown to be
an important determinant as our study sample were

teachers with moderate activity. A high sitting time

IMJM Volume 18 No. 2, August 2019

in teachers contributes to lower perceived mental
and physical health.?® A high sitting time increases
the risk of obesity” that is one of the MetS
parameters.” There were two limitations of this
study. Firstly, it is a cross-sectional study, therefore a
causal relationship cannot be inferred from this
study. Secondly, it was conducted on a group of
teachers dominated by female (78.29%), as well as
other research in some other countries.*

This study concludes that the prevalence of the MetS
is high in the group of teachers who have central
obesity. The most significant parameters in men were
the HDL and triglyceride levels while in women was
the HDL levels. There was an increased risk of Mets
as the women's age but not in men. The prevalence
of the MetS is higher in respondents who have a
family history of DM, HT, obesity and heart disease.
There was a significant association between sitting
time, LDL, and LDL ratio with the MetS. An
Intervention study related sitting time to a group of
teachers is needed to reduce the risk of the MetS.
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