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Abstract: Aims: In the last two decades, diabetes mellitus is increasing worldwide especially in the developing countries. Our early
study in 1982 reported a prevalence of diabetes mellitus only 1.5%. Cange of lifestyle will increase the incidence of diabetes mellitus.
Aim of the study is to find out the impact of lifestyle changes on the prevalence of diabetes mellitus at the same area. Methods: The study
was conducted at the same area, kecamatan Rappocini-Makassar, a medium socio-economic class, with a total adult population (> 16
years old) of 150,167 people. A questionnaire was prepared before the study. Those who had been treated for diabetes mellitus defined as
known diabetic. Newly diabetic patient was diagnosed if fasting plasma glucose > 126 mg/dL. The population was classified according to
ethnic grops, Makassar, Bugis, and Toraja. Results: During the study, 3502 subjects can be covered more females than males. In this
study, 319 subjects fulfilled the criteria diabetes mellitus, a prevalence of 9.1%, more males than females. There was a significant trend
of prevalence with increasing age, high prevalence was found after the age of 50 years old. Between gender, the prevalence was
significant higher in males. There was no significant different between ethnics Makassar, Bugis and Toraja, The same result was found
among educational status, even though it was more frequent in those who were elementary school. Conclusions: Lifestyle changes
increased the prevalence of diabetes mellitus at the same area.
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1. Background
Back to the year 1921, Prof Eliot P Joslin, an expert in
diabetes, predict that in the coming three decades, the
prevalence of diabetic patients will increase at least two
times. Change of lifestyle, overeating and sedentary life,
especially in the developing countries, will increase obesity
and diabetes mellitus. According to World Health
Organization, the diabetic population in year 2007 is around
6.0%, and the next twenty years increased to 7.3%, or from
250 million to 380 million, most of them among the
developing countries.1
Population based studies of diabetes mellitus in Indonesia
started in 1980s. In those studies, the prevalence was only
between 1.5 – 2.0%.2,3,4 For nearly three decades (19822009) there is no new population based study, untill in 2009
a national survey was done. In this study which done in
several urban area, covered 24.417 adult subjects Indonesia.5
The study reported a prevalence of diabetes mellitus 5,7%,
and impaired glucose test 10.2%. Among the diabetic
patients, 4.2% of them were newly diagnosed diabetes
mellitus. From this study, we can conclude that lifestyle
changes play an important role for the incresing of diabetes
mellitus in Indonesia. Follow the national survey, other
population based studies reported different prevalence.
Yunir et al6 in 2009, reported a prevalence of 14.24% in
Depok-West Java. Suastika7 in 2010 reported only 5.9%, but
this study was done in rural as well as urban area.
Our first study was conducted in 1982 at kecamatan
Rappocini, a sub-urban area with medium socio-economic
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class population in Makassar, The prevalence of diabetes
mellitus at that time was only 1.5%.4 Nearly 20 years after
the first screening, the population at the same area not only
increased but also had different in lifestyles. The purpose of
this study is to find out the impact of lifestyle changes on the
prevalence of diabetes mellitus.

2. Research Designs and Methods
Study Participants
This study was a cross sectional study, as part of
LIFEcourse
study
in
CARdiovascular
disease
Epidemiology (LIFECARE) conducted between May 2009
to October 2011 (29 months). Makassar is the largest city of
East Indonesia with a population of 1.200.000. The city
consist of 10 kecamatan and the screening was done in
kecamatan Rappocini, a sub-urban area in Makassar. This
kecamatan has a total adult population of 150,627 subjects,
and classified as a medium socio-economic class in
Makassar. For the studied subjects, a proportional random
sampling was done among adults age > 16 years. Following
the total subjects in this area and the last prevalence of
diabetes mellitus was 1.5%, we calculated that the total
target for this study should be minimal 2259 subjects. Most
of the population can be divided into three different ethnics,
Bugis, Makassar and Toraja.
Data Collection
For this population based study, we used the WHO step wise
in collecting data. A standard questionnaire was prepared
before the study, and trained staffs filled the questionnaire.
The first step, was the demographic data by interviewing the
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studied subjects. The second step, physical examination data
such as anthropometric measurement (weight, height and
waist circumference) and blood pressure. Waist
circumference was measured horizontally in the middle
between the last arcus costae and anterior spina iliaca in the
medial axillaris line (in centimeter unit). Blood pressure was
measured three times in sitting position using a standard
mercury sphygmomanometer. Average of the three
measurement was defined as the blood pressure of the
subjects. The third step was laboratory examination, this
including fasting plasma glucose and lipid profiles i.e. total
cholesterol, LDL cholesterol, HDL cholesterol, and
triglycerides. All blood samples was taken after 12-hour
fasting by a phlebotomist, and were examined in the Central
Prodia Laboratory Makassar. Cholesterol and triglycerides
used homogenous enzymatic colorimetric assay, while
plasma glucose by enzymatic hexokinase.
Definition
For abnormal central obesity we followed the Asian criteria,
male > 90 cm and female > 80 cm. Since the blood samples
was taken only after 12-hour fasting, the definition of newly
diagnosed diabetes mellitus if fasting plasma glucose > 126
mg/dL. Those who has been treated for diabetes mellitus
was categorized as known diabetes mellitus. For
hypertension we followed the JNC 78 while abnormal lipid
values we used the NCEP ATP III criteria.9 Educational
status was categorized into three clinical groups, elementary,
high school and University.
Statistical analysis was conducted by using SPSS 22.0 with
significant level of 0.05. The risk factors comparison
between diabetic and non diabetic were performed using
Pearson Chi-Square test. The results were shown in tables
and figures.

Table 2 show the prevalence of diabetes mellitus between
males and females according to age groups. In both gender
there was a significant increasing prevalence of diabetes
mellitus according to trend of increasing age (p=0.047 for
males and p=0.001 for females).
Table 2: Prevalence of diabetes mellitus in males and
females (n=3502)
Age (year)

n

<30
30-39
40-49
50-59
60-69
>70

322
658
1017
985
427
93

Prevalence
During the study, 3502 subjects can be covered, more
females than males, 2549 females (72.8%) and 953 males
(27.2%). Among the 3502 subjects, 319 patients fulfilled the
criteria of diabetes mellitus or a prevalence of 9.1%, where
179 patients or 5.1% were newly diagnosed diabetes
mellitus and 140 or 4.0% as known diabetes mellitus. Table
1 showed the prevalence of diabetes mellitus according to
age groups, which significantly increased with increasing
age (p< 0.001). High prevalence of diabetes mellitus was
found after the age of 50 years old.
Table 1: Prevalence of diabetes mellitus according to age
groups (n=3502)
Age (year)

n

<30
30-39
40-49
50-59
60-69
>70

322
658
1017
985
427
93

*Pearson’s Chi Square test
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DM (n=319)
n
%
11
3,4
21
3,2
84
8,3
132
13,4
57
13,3
14
15,1

p*

p*

1)

0,047

2)

0,001

*Pearson’s Chi Square test
1)
The p value of DM prevalence comparison between age
group for male
2)
The p value of DM prevalence comparison between age
gorup for female
Table 3 show the difference of prevalence of diabetes
mellitus between gender, educational status and ethnic
groups. Among gender the prevalence of diabetes mellitus is
significant higher in males (p=0.045). But there is no
statistical difference between educational status as well as
ethnic groups. Even though the prevalence of diabetes
mellitus is more frequent among those in the educational
status of elementary school group.
Table 3: Prevalence of diabetes mellitus by sex, education
level and ethnics (n=3502)
Variable
Sex

3. Results

DM (n=319)
Male (n=102) Female (n=217)
n
%
n
%
6
7,5
5
2,1
9
6,1
12
2,3
19
8,1
65
8,3
37
13,5
95
13,4
24
13,8
33
13
7
16,7
7
13,7

Educational
Ethnics2)

1)

Male
Female
Elementary
High School
University
Bugis
Makassar
Toraja

n
953
2549
894
2052
549
1022
1173
464

DM (n=319)
n
%
102
10,7
217
8,5
94
10,5
183
8,9
42
7,7
85
8,3
109
9,3
43
9,3

p*
0,045
0,163
0,695

*Pearson’s Chi Square test
1))
Excluded non responded for educational level
2))
Excluded non responded for ethnics group

In this study, newly diagnosed diabetes mellitus was 179
patients and known diabetes mellitus140 patients. Looking
to the difference of cardiovascular risk factors between these
two groups, only high fasting blood glucose levels (p=0.010)
and low HDL-cholesterol (p=0.046), was found significantly
difference, higher among known diabetic patients (Table 4).

0.000
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Table 4: Cardiovascular risk factors in newly diagnosed and
known diabetes mellitus (n=319)
Diabetes mellitus
New (n=179) Known (n=140)
Average SD Average SD
Age (years)
51,8 10,9 52,7
9,9
Waist circ. (cm)
85,4
8,4
84,4
8,7
Systolic BP mmHg) 130,3 23,4
130
26,4
Diastolic BP (mmHg) 83,4 14,2 83,2
13,9
LDL Chol.(mg/dl)
163,7 63,3 162,8 62,3
HDL Chol. (mg/dl)
49,4 10,5 51,9
11,3
TG (mg/dl)
177,5 97,8 186,4 123,5
FPG (mg/dl)
194,1 58,6 213,2 72,7
Variables

p*
0,461
0,327
0,915
0,931
0,902
0,046
0,476
0,010

*Independent t test
BP= blood pressure; TG= triglyceride; FPG= fasting plasma
glucose
SD=Standar Deviation

4. Discussion
The prevalence of diabetes mellitus depends on several
factors i.e socio-economic class, age of the studied subjects,
ethnic, and the criteria used for the screening. City of
Makassar is the largest city in Eastern part of Indonesia,
with a population of 1.2 million people, consisted of 10
kecamatan (districs). Kecamatan Rappocini, where the study
was conducted, is a medium socio-economic class
population, most of them are government employee. The
prevalence of diabetes in this area was 9.1%, lower than that
reported by Yunir et al in Depok West Jawa, 14.2%.6 This
difference is not only due to different in socio-economic
class population, but also the criteria used for diagnosis of
diabetes mellitus. In our study the diagnosis of diabetes
mellitus was only the fasting plasma glucose, while Yunir et
al.6 besides fasting plasma glucose also included oral
glucose tolerance test. According to the literature, using oral
glucose tolerance test will detect more newly diagnosed
diabetes mellitus, about 30.0% compared to only the fasting
plasma glucose.10,11
Screening for diabetes mellitus is needed to detect the
unknown diabetes melltius. Several studies reported that
about 50.0% or even more of the population screening may
detect newly diabetes mellitus more compared to known
diabetes mellitus, especially in developing countries.5,12,13 In
this study the newly diagnosed diabetes mellitus was higher
compared to kown diabetes mellitus, 5.1% and 4.0%
subsequently. This result is comparable to other studies
.5,13,14 Age play an important role in most studies of diabetic
prevalence. The prevalence of diabetes mellitus increased
with inceasing age. Most studies in Asian countries reported
increased prevalence with increasing age5,13, 14,15 This study,
we found that the prevalence of diabetes mellitus also
increased with increasing age, which more common after the
age of 50 years old.
Most studies reported more diabetic patients in urban area
than rural,6,13,16 Since our study was conducted in an urban
area, the prevalence of diabetes mellitus was high, this result
was the same as reported by several studies in Asian
countries.6,14 In this study, there was no difference of
diabetic prevalence between the three ethnic groups, Bugis,
Makassar and Toraja. This might be due to the same lifestyle
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at that area, not by ethnic difference. Educational status is a
good indicator of socio-economic status, and may play a role
for the incidence of diabetes mellitus. Some studies report
that those with lower educational status was inversely
associated with diabetes prevalence.16,17,19 In this study,
there was no significant difference between the educational
status, even though the prevalence of diabetes mellitus was
higher among those with lower educational status
(elementary school). One possibility is that in this study
more females than males, where most of the females were
housewives.
Our study has several limitations. Firts, in this study the
diagnosis of diabetes mellitus only by fasting plasma
glucose, adding oral glucose tolerance test to define diabetes
mellitus may find the exact prevalence of diabetes mellitus
in this population. Beside diabetes mellitus, oral glucose
tolerance test is also important to detect subjects with
impaired glucose tolerance, as we know this prediabetes
state has the same risk for cardiovascular event as diabetes
mellitus Second, it was difficultt to ask the dietary intake
since during the collecting data some of them were from the
same family. As we know that dietary intake is an important
risk factor for the incidence diabetes mellitus.
In summary, the prevalence of diabetes mellitus among
urban medium socio-economic population was similar to
other studies in Asian countries. There was not significant
difference in ethnic groups as well as educational status.
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