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1. INTRODUCTION

Diabetes mellitus is one of the leading causes of death at the global level. In 2019 there were 1.9
million deaths caused by diabetes mellitus, and almost half of the total deaths (46.2%) occurred before the
age of 60 years [1]. Aside from that, diabetes is one of the fastest-growing chronic diseases in the world. In
2019, the number of people with diabetes mellitus within the age of 20-79 years reached 463 million, an
increase of 8.9 percent from 425 million sufferers two years earlier [1]. The prevalence of diabetes mellitus
increases with age, especially in the elderly [2].

In the long term, diabetes mellitus will reduce the quality of life and human well-being of the sufferers.
It may cause complications that affect all body organs, such as loss of vision, amputation, kidney failure, heart
attacks, and death [3], which eventually may result in loss of work and productivity [4]. Not only detrimental to
individuals, diabetes mellitus also causes economic losses. The cost burden that must be borne for diabetes
treatment, from the year 2011 to 2030, is predicted to reach $1.7 trillion, including direct and indirect medical
costs [5]. Meanwhile, IDF reports that the total cost for its treatment in 2019 reached $760.3 billion [1].

In the last few decades, the growth of diabetes mellitus cases has shown a faster development in low
and middle-income countries compared to high-income countries [6]. Low and middle-income countries are
home to 79.4 percent of people with diabetes in the world [1]. The Southeast Asia region is one of the regions
with the highest prevalence of diabetes in the world, whereby Indonesia is the only country in Southeast Asia
included in the list of ten countries with the highest diabetes sufferers globally [1], [7]. This indicates that
Indonesia's contribution to diabetes cases in Southeast Asia is quite enormous.The number of people with
diabetes mellitus in Indonesia continues to increase every year [1]. The increasing prevalence of diabetes in
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Indonesia is a substantial public health issue since it continuously escalates the economic and social burden
along with rapid growth in mortality and morbidity. The increasing case of diabetes mellitus in Asia is
triggered by rapid economic development, urbanization, and nutrition transition [8]. Indonesia is one of the
countries with a relatively rapid urbanization rate [9]. Between 1990 and 2018, the population living in urban
areas increased from 31% to 55% [9]. The high flow of urbanization due to industrialization and
modernization led to an unhealthy lifestyle. The demographic transition in poor and developing countries has
changed people's work from the agricultural sector to the industrial sector, resulting in reduced physical
activity, triggering obesity, ultimately leading to diabetes [10].

Apart from the increasing number of cases each year in Indonesia, diabetes mellitus has also
contributed to a high mortality rate, which ranks in the third position [11]. Based on basic health research
(RISKESDAS), the prevalence of diabetes mellitus in each province in Indonesia has increased between 2013-
2018, with the highest prevalence of diabetes mellitus in the province of DKI Jakarta, and tends to be high
among those working in government institutions (i.e. civil servant/army/police/state enterprise) compared to
other types of work [12]. Furthermore, those who attend college/university represent the highest proportion
of diabetes compared to those with other education levels [12].

These findings are closely related to the upper socio-economic class's lifestyle and the early
detection of diabetes cases [13]. A study from India states that, in a wealthy society, the risk of diabetes
mellitus is 4.04 times higher than that of a poor community. Besides, individuals who have a higher
education level (i.e. college degree) are 1.87 times more at risk than uneducated individuals (i.e. no
education) [14]. Many studies related to diabetes mellitus have been carried out in Indonesia. However, these
studies rarely use socio-economic status variables as predictors. Thus, this study was designed to determine
the effect of socio-economic status on the prevalence of diabetes mellitus in Indonesia.

2. RESEARCH METHOD

This cross-sectional study used data from Indonesia family life survey 5 (IFLS-5) published in 2014.
IFLS is a large-scale longitudinal survey from the individual and household level for economic, social, educational,
and health-related aspects conducted by the research and development (RAND) Labor and Population research
institute. The number of respondents in IFLS-5 consists of 16,204 households and 50,148 individuals [15].
Respondents in this study were selected randomly from all of Indonesia’s population aged 15 years old and above
with diabetes mellitus, which has been diagnosed by the physician in respective health institutions in the study
area. A total of 6,979 participants who met the criteria in 2014 were included in the analysis.

The survey classified individuals into diabetic condition and non-diabetic condition. Individuals
who self-reported as diagnosed with diabetes were classified as patients with diabetes. Despite being
comprehensive, IFLS did not provide any information on the type of diabetes. The main indicators of socio-
economic status in this study were household income and education. The income variable was represented by
the individual’s income per month, while the participants’ education levels were classified into four
categories, such as elementary school, junior high school, senior high school, and university.
Sociodemographic information, such as age and gender were included as covariates in the analysis model. In
addition, risk factors for diabetes, such as body mass index (BMI) and cigarette consumption were included.
Body mass index was the accepted method of measuring obesity. Categories of BMI in this study were
obesity and non-obesity. Besides, cigarette consumption is calculated based on the number of cigarettes
smoked per day. Briefly, the measure was constructed as in Table 1.

Table 1. Statistic description

Variable Description Average Percentage
. . 0=No 98.00
Dependent Diabetes Mellitus 1=Yes 200
0=Elementary school 30.63
Education 1=Junior high school 19.20
2=Senior high school 32.95
3=University 17.23
Income Individual income IDR 1,968,527
Independent  Age Year 39
0=male 41.70
Gender 1=female 58.30
Cigarette Cigarette consumption per day 13
. 0=non obesity 66.86
Body mass index 1=obesity 3314
Observation 6,979
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The collected data were processed and analyzed by using a logistic regression model. Logistic
regression was used to analyze the relationship between binary or ordinal response variables and explanatory
variables [16]. One of the interpretation methods used in the logistic model is the marginal effect. The
marginal effect is a measure of the effect of changes in a dependent variable on the change in probability of
outcome [17]. The model was constructed as:

diabetes; = B, + education; + income; + age; + gender; + BM]; + cigarette; + W;

3. RESULTS AND DISCUSSION

Table 2 shows the marginal effect of the logistic regression. Based on the estimation results, age
significantly affects the incidence rate of diabetes mellitus. As a person gets older, the likelihood of having
diabetes mellitus increases by 0.417%. The highest risk of a person to develop diabetes mellitus is in the age
of 50 to 60 years. The increased risk of diabetes occurs with age due to decreased body functions, including
the insulin hormone's metabolism, causing blood sugar levels to increase [18]. The results in
Table 2 also indicate that women have 1.15 percent higher probability of having diabetes mellitus than men.
These results appear to conform with basic health research (RISKESDAS) in 2018, in which the risk of
developing diabetes mellitus in women is greater than that in men [12]. Generally, women have less muscle
mass than men, resulting in less glucose uptake in the body [18]. Besides, women tend to have higher stress
levels, which can lead to abnormal blood sugar levels [19].

Furthermore, cigarette consumption has a significant and positive effect on the prevalence of
diabetes mellitus. It means that for each additional cigarette consumption, the probability of developing
diabetes increases by 0.457% with the assumption of ceteris paribus. The increased risk of diabetes occurs
due to the presence of nicotine which causes insulin disorders [20]. The body mass index (BMI) variable also
contributes to the incidence rate of diabetes mellitus in a positive direction. The results exhibit that
individuals who have a body mass index of obesity have a 0.709 percent higher probability of developing
diabetes mellitus than those who are not obese. Generally, people will experience weight gain due to the
inability to control their food intake accompanied by inadequate physical activity. Obesity may lead to
insulin resistance, which eventually make it harder to control blood sugar levels [21], [22].

Table 2. Marginal effect of logistic regression

Variable Marginal effect  p-value>|z|

Education

1. Junior high school 0.00281 0.513
2. Senior high school** 0.0101 0.025
3. University*** 0.0286 0.000
Age*** 0.00417 0.000
Age squared*** -2.95e-05 0.001
Gender 0.0115 0.433
(Log) Income*** 0.00466 0.000
Cigarette consumption*® 0.00457 0.082
BMI 0.00709 0.057

***) significant to a 1%, **) significant to o 5%, *) significant to a 10% Total observation: 6,979

The socio-economic variables, namely income and education, have a significant positive correlation
with the prevalence of diabetes mellitus. The relationship among them cannot be explained directly. Research
has found that the relationship between socio-economic factors and diabetes mellitus occurs due to
behavioral factors and obesity [23]. In terms of income variable, the marginal effect results show that the
higher the individual's income, the probability of developing diabetes mellitus increases by 0.466%. This is
consistent with several studies showing similar results that high-income individuals have a greater likelihood
of having diabetes mellitus than low-income individuals [14], [24], [25].

There are at least two central arguments why income may affect the incidence of diabetes mellitus in
Indonesia. Firstly, individuals with high income are easier to get access to food, including fast food, which is
classified as unhealthy [26]. It is different for individuals with low income who are only able to fulfill their
basic food needs. High-income people spend more on food than low-income people because people with low
incomes have constraints in food affordability [27]. Besides, people with upper-class socio-economic status
levels consume more foods that are high in calories and tend not to do physical activity [28]. Secondly, it can
be argued that high-income people may have a job that does not require strenuous physical activity. It is
different with people with low income, which indicates that they have jobs that require heavier physical
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activity. Individuals with high income have a sedentary lifestyle, in which they spend more time in front of
the computer and reading [29].

The education variable also shows significant results. Individuals with a university degree have a
2.86 percent higher probability of developing diabetes mellitus than individuals with primary education. The
ascending values of marginal effects with longer education show that the higher the education, the greater the
chance of suffering from diabetes mellitus. The results of basic health research (RISKESDAS) in 2018 states
that the highest prevalence of diabetes occurs in college graduates [12]. Other studies also show similar
results that the probability of diabetes incidence is higher among individuals with high levels of education
[30]-[32].

Although highly educated individuals have broader knowledge about health, especially diabetes
mellitus, in practice, many people ignore it. Many individuals prefer fast food because that is reasonably
practical in their busy life as a student or worker. Women with higher education consume more fast food than
others [33]. Students are at risk of adopting a sedentary lifestyle in which they spend most of their time
studying in class or on the computer [33]. Individuals with higher education levels also spend more time
reading, using computers, and sitting [29]. Other studies have revealed that the transition from school to
college is associated with decreased physical activity and an increase in sedentary lifestyle [34]. From these
characteristics, it is possible that individuals with higher education levels have a high chance of suffering
diabetes mellitus.

If observed further, diabetes mellitus cases that occur in developed and developing countries are
different. In developed countries, cases of diabetes mellitus are more common in lower socio-economic
classes. On the other hand, diabetes mellitus cases generally affect the upper socio-economic class in poor
and developing countries. One reason for this is the differences in the characteristics of the community. First,
in developed countries, the price of fast food is relatively lower than healthy food. The majority of consumers
are low-income people. Many poor people in developed countries may have diabetes [31]. This reality is
different from the case in Indonesia or other developing countries. Fast food is expensive, and only higher
income professionals/students can afford it more regularly. They do so because of lack of time to cook. The
number of working hours is positively correlated with fast food consumption [35].

Furthermore, developed countries generally have a social support concept in the form of a
reasonably healthy work-life balance, so that the stress level of employees is low. This is a stark contrast in
developing countries, including Indonesia, which has a low work-life balance. There are still many
companies with high workloads and demands that increase stress level which then triggers diabetes. Extreme
fatigue experienced by workers will have an impact on decreasing physical condition which can indirectly
increase the risk of diabetes [36]. So, it is possible that the growth of diabetes cases in developing countries is
relatively faster than in developed countries [6]. Also, developed countries such as the Scandinavian region
have a reasonably high happiness index, in contrast to poor and developing countries, including Indonesia,
which has a relatively lower happiness index, resulting in disease susceptibility. One's happiness can protect
oneself from possible disease [37].

4. CONCLUSION

Diabetes mellitus is a dangerous and deadly disease. In Indonesia, this disease continues to increase
every year. This study estimates the effect of socio-economic status on the prevalence of diabetes mellitus in
Indonesia. After being estimated using logistic regression analysis, it was concluded that socio-economic
status significantly affects the incidence rate of diabetes mellitus. The indicators of socioeconomic status in
this study are based on the level of income and education. Of the two variables, both the level of income and
education positively correlate with diabetes mellitus cases. Based on these estimates, it can be concluded that
the higher the income, the greater the chances of developing diabetes mellitus. Furthermore, the higher the
level of education will be the higher the chance of developing diabetes mellitus. This study also concludes
that other risk factors such as body mass index (obesity), smoking behavior, and individual age positively
affects the incidence rate of diabetes mellitus.

Based on the undertaken research, the advice that can be given is to make efforts to prevent diabetes
mellitus that are easy to understand and follow by the community. Considering that diabetes cases are prone
to occur at the upper-class socio-economic status, socialization can be carried out to companies as well as
educational institutions by including health guidelines as a subject curriculum. To support the government's
policy, companies should have workplace health initiative. Besides, policymakers also need to increase
regular checks, especially regarding blood sugar in middle-aged and older adults.
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