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ABSTRACT 
 
Obesity has become a major public health problem worldwide. High prevalence of obesity increased burden from non-communicable diseases. The 
burden of overweight and obese was calculated in this study from a payer perspective. The objective of the study was to estimate the burden of disease 
attributable to overweight and obesity among males and females aged 18 years and older using years of life with disability (YLD). An epidemiological 
study using prevalence based approach was used.  An epidemiological study was conducted. Study period in the year of 2015 using data from 
GLOBOCAN, a database of International Agency for Research on Cancer (IARC) and National Social Security System was used. The incidence of ten 
diseases occurred between January 2015 and December 2015 were analyzed. Ten basic causes of diseases associated with overweight or obesity were 
included. The obesity attributable fraction (OAF), Obesity attributable incidence (OAI) and YLD were estimated. The overall burden attributable to 
overweight and obese was 495,940 cases and the estimated YLD per 10,000 persons was 241.5.  Hypertension and type 2 diabetes mellitus were the 
most two causes of YLD (213.8 and 6.2 YLD per 10,000 persons consecutively). Obesity is substantial risk factor of non-communicable diseases that 
are main causes of loss of productivity. Burden of disease estimates attributable to overweight and obese can be used to inform population health 
monitoring, health policy formulation, health service planning and health promotion and management strategies.  
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INTRODUCTION 
 
Obesity has become pandemic worldwide. Excess body weight is 
a major risk factor for premature mortality, cardiovascular 
disease, type 2 diabetes mellitus, osteoarthritis, certain cancers, 
and productivity lost.1-3  According to the Global Burden of 
Diseases (GBD) study, in 2010 exposure to obesity was estimated 
to cause 3.4 million deaths 4 and will soon overtake smoking as 
the primary preventable cause of death if current trends continue. 
Indeed, obesity is associated with greater morbidity and poorer 
health-related quality of life than smoking and alcohol drinking.5, 
6 Despite this, excess body weight has not received the same 
attention from health professionals and policymakers as have 
other threats to health such as tobacco use and alcohol drinking. 
Given these circumstances, it is not surprising that obesity rates 
continue to climb, even as significant reductions in other risk 
factors have been achieved. 
 
Although powerful environmental forces drive the pandemic of 
excess  body weight, health care professionals can help to 
counteract these trends by educating patients about the health 
impacts of obesity and recommend to the patients, such as regular 
physical activity and healthy diet.7 The GBD methodology has 
been used at country-level to obtain local measurements of 
interest topic include obesity called DALYs (Disability adjusted 
life years).8 It can provide clinicians with a valuable metric for 
concisely and tangibly conveying the deleterious effect of obesity 
to overweight individuals. DALYs for a disease or health 
condition are calculated as the sum of the Years of Life Lost 
(YLL) due to premature mortality in the population and the Years 
Lost due to Disability (YLD) for people living with the health 
condition or its consequences. Years of life lost (YLL) defined as 

the difference between the number of years that one would be 
expected to live if one were not obese and life expectancy if one 
were obese and years life with disability (YLD) as the number of 
years where individuals getting sick due to obesity.9 By 
combining nationally representative databases in a novel and 
creative analysis, the evidence show that as degree of overweight 
increases, a striking and steady contraction of life span and 
productivity loss occurs.  
 
Thus, the powerful simplicity of the YLD metric as a tool for 
clinicians and policy makers, it exposes portion of the toll of 
obesity. However, the use of a single outcome to determine what 
constitutes a healthy weight and to set public health goals for 
weight reduction has limitations. A summary measure that 
incorporates information on the adverse impact of excess weight 
on morbidity and quality of life as well as on mortality may be 
preferable. The number of healthy (i.e., disability-free) is an 
alternative that could be developed and used by health care 
professionals and policymakers to highlight the total risk of 
obesity.2 Computing disability-adjusted life-years is clearly more 
complicated than calculating YLD, since subjective decisions 
would be required to determine what constitutes a disability and 
to develop severity-of-disability ratings by which to adjust the 
statistic. Until such a measure is developed, however, the YLD 
metric provides a useful strategy to illustrate the most tangible 
cost of obesity. 
 
To our knowledge, there are not published studies regarding 
national estimation of burden of disease attributable to 
overweight or obesity in Indonesia. From a public health 
perspective, and in order to minimize the impact of overweight 
and obesity-related mortality through the implementation of 
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health policies, the accurate measurement of the burden of disease 
is fundamental.5 The aim of this study was to estimate the burden 
of overweight and obese among adults in Indonesia using the 
YLD indicator. In addition, the diseases impact on disability were 
estimated. 
 
MATERIALS AND METHODS 
 
Study design 
 
An epidemiological study was conducted. Study period in the 
year of 2015 using data from GLOBOCAN, a database of 
International Agency for Research on Cancer (IARC) and 
National Social Security System was used. The incidence of ten 
diseases occurred between January 2015 and December 2015 
were analyzed.  
 
Study population 
 
Individuals aged 18 years and older at incidence of specific 
diseases were enrolled. According to the WHO global health 
observatory database 2010, 17.3% of adult Indonesian men and 
25.2% of women were classified as overweight (BMI 25-30 
Kg/M2).4, 10 Ten underlying causes of morbidity (International 
Classification of Diseases _ 10th revision, ICD-10) were 
included: colon and colorectal cancer, pancreas cancer, breast 
cancer, ovarian cancer, endometrial cancer, diabetes mellitus, 
hypertension, ischemic heart disease, asthma, and stroke.1, 11, 12  
 
Relative risks 
 
The parameter of relative risks (RRs) sub-grouped by sex were 
estimated by updated published meta-analysis; this meta-analysis 
evaluated the association of overweight and obese with the 
chronic diseases .13 
 
Statistical analysis 
 
We calculated the burden of disease attributable to overweight 
and obese. First, the population attributable fraction (PAF) was 
estimated for each disease as the fraction of disease incidence that 
is attributable to risk factor, and the prevalence of overweight and 
obesity among Indonesian adults (18 years old and more).9 The 
PAF quantifies the proportional number of cases that would 
potentially be associated with particular risk factor (overweight 
or obesity). Second, age-specific YLD by diseases were estimated 
following the GBD (Global Burden of Diseases Study) 
standardized tool. YLD formula is as follow: 
 

𝑌𝐿𝐷 = 𝐼	 × 𝐷𝑊 × 𝐿 
Where: 
I : Number of incidence attributable to overweight and obesity  
DW: disability weight of each disease, within the interval of 0-1. 
L: duration of disease stage (year) which is derived from software 
DISMOD II.8 
 
Template from the GBD study were used to compute the YLD, 
and the summary statistics were estimated using Microsoft Excel. 
Finally, the YLL (year) were estimated.  
 
Ethical considerations 
 
This study was approved by the Local Research and Ethics on 
Health Research Committee with an approval number 
KE/FK/0265/EC/2017. Data regarding identification of 

individuals included in the study sample were omitted in order to 
preserve their anonymity. 
 
RESULTS  
 
The overall relative risk estimates and OAFs for obesity and the 
10 co-morbidities, disaggregated by gender, are presented in 
Table 1. OAF estimates indicate that about 12.55% to 42.39% of 
all deaths of diabetes mellitus, 1.77% to 16.78% of all deaths of 
ischemic heart disease, and 11.78% to 11.93% of all deaths of 
endometrial cancer in Indonesia are attributable to obesity.  
 
Data from 4,190,749 participants, consisted of 2,771,307 male 
and 1,419,442 female for which incidence was attributable to 
overweight or obesity, were analyzed. Table 2 shows the number 
of deaths attributable to overweight or obesity by sex. Female 
proportion in incidence due to overweight and obesity was 63.3% 
(314,062 from a total of 495,940). The leading causes of 
incidence are presented in Table 2. Hypertension and type 2 
diabetes mellitus represented the main cause of morbidity 
(433,382 and 26,678 persons, respectively). The overall estimated 
burden to cancers was 5,904, consisted of 1,327 in males and 
4,577 females. Endometrial cancer and colorectal cancer had the 
highest site-specific burden, 2,252 and 2,202 cases respectively. 
 
The overall burden of disease attributable to overweight and 
obesity was 2,415,953 YLD (Table 3). Among males, the 
estimated YLD due to overweight and obese were 704,005 and 
313,314 respectively. The number of YLD, among females, 
attributable to overweight and obese were 884,215 and 514,418 
respectively. YLD was higher in female than in male (1,398,633 
in female and 1,017,319 in male). The overall estimate of YLD 
by disease showed that hypertension and ischemic heart disease 
(IHD) had the highest YLD, 2.138.862 and 105.265 years-person 
respectively. YLD of cancers represented 9.850 with the highest 
was endometrial cancer and colorectal cancer, 4.002 and 3.939 
year-person respectively.  

 
DISCUSSION 
 
Our findings suggest that, in Indonesia, by measuring 10 specific 
causes of morbidity, the attributable burden of overweight and 
obesity was 1,017,319 and 1,398,633 YLD in adult males and 
females, respectively. The YLD for all incidences in the study 
period are 2,415,953 years-person.  The overall proportion of 
YLD attributable to the exposure to overweight and obese is 
33.6% and 63.3% in males and females, respectively. Therefore, 
among adults >18 years old, an average of 2.4 million YLD may 
be prevented annually by the implementation of health policies 
focusing on the reduction of exposure to overweight and obese. 
Chronic diseases were the main cause of morbidity, with the 
aggregated morbidity rate of hypertension and type 2 diabetes 
mellitus was 433,382 and 26,678 incidences respectively.  
 
Overweight and obese are major risk factors for these 
degenerative diseases. Hypertension, ischemic heart disease, and 
type 2 diabetes mellitus was the non-communicable diseases with 
the highest burden in both sexes, more than 85% of YLD were 
secondary to this cardiovascular diseases. Similar findings were 
previously observed in other populations. Epidemic 
characteristics of cardiovascular diseases have been observed in 
Indonesia; according to the Health and Nutrition National Survey 
2013, its prevalence among adults aged 20 years and older was 
9.5%.14 
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Table 1: Obesity attributable fraction (OAF) of diseases 
 

Comorbidities OAF (%) OAF average (%) 
BMI 25-30 BMI ≥ 30 

Male Female Male Female Male Female 
Colon and colorectal cancer 8.11 10.19 2.32 3.87 5.22 7.03 

Pancreas cancer 4.62 5.70 3.12 3.53 3.87 4.62 
Breast cancer  1.98  0.79 0.00 1.39 

Ovarian cancer  4.34  1.68 0.00 3.01 
Endometrial cancer  11.78  11.93 0.00 11.86 
Diabetes Mellitus 19.50 42.39 12.55 41.04 16.03 41.72 

Hypertension 4.62 14.07 2.06 7.97 3.34 11.02 
Ischemic heart disease 4.78 16.78 1.77 11.36 3.28 14.07 

Asthma 3.34 5.93 1.06 4.54 2.20 5.24 
Stroke 3.83 3.64 1.26 2.90 2.55 3.27 

Note: OAF: Obesity attributable fraction; BMI: Body mass index 
 

Table 2: Number of incidence of comorbidities related to obesity 
 

Comorbidities Number of deaths of comorbidities related to obesity 
Overweight Obese  Overweight Obese  

Male Female Total Male Female Total 
Colon and colorectal cancer 856 798 1,654 245 303 548 

Pancreas cancer 135 156 291 91 97 188 
Breast cancer 0 390 390 0 155 155 

Ovarian cancer 0 307 307 0 119 119 
Endometrial cancer 0 1,119 1,119 0 1,133 1,133 
Diabetes Mellitus 5,217 9,198 14,415 3,358 8,905 12,263 

Hypertension 110,675 174,567 285,242 49,270 98.870 148,140 
Ischemic heart disease 5,060 7,700 12,760 1,873 5,211 7,084 

Asthma 1,039 1,211 2,250 331 928 1,259 
Stroke 2,805 1,611 4,415 923 1,283 2,206 
Total 125,788 197,057 322,845 56,090 117,005 173,095 

 
Table 3: Years life with disability (YLD) of comorbidities related to obesity 

 
 Years life with disability (YLD) 

Comorbidities Overweight Obese  Overweight Obese  
 Male Female Total Male Female Total 

Colon and colorectal cancer 2,965 91 3,056 848 35 883 
Pancreas cancer 226 16 242 153 10 163 

Breast cancer 0 351 351 0 140 140 
Ovarian cancer 0 730 730 0 283 283 

Endometrial cancer 0 1,989 1,989 0 2,013 2,013 
Diabetes Mellitus 32,759 4,144 36,903 21,084 4,012 25,097 

Hypertension 604,474 807,781 1,412,256 269,098 457,508 726,606 
Ischemic heart disease 29,755 38,464 68,219 11,013 26,033 37,046 

Asthma 1,017 1,203 2,219 323 922 1,245 
Stroke 32,809 29,445 62,255 10,794 23,462 34,256 
Total 704,005 884,215 1,588,221 313,314 514,418 827,732 

 
 
The burden of cardiovascular diseases is increased by the 
substantial healthcare costs of these chronic diseases patients. An 
updated published study evidenced that the annual direct medical 
costs per patient ranges from US$699 to US$748.15-17 Direct costs 
of this chronic disease represent approximately 14% of total 
health spending.18 Worldwide, ischemic heart disease, as acute 
myocardial infarction, is the principal cause of death.19, 20 
However, morbidity and mortality attributable to cardiovascular 
diseases may be underestimated by the use of different codes of 
diseases classification in health providers and non-hospitalized 
patients.  
 
In addition to overweight and obesity, a high prevalence of other 
known cardiovascular risk factors is tobacco smoking.12 Another 
confounder of the association between weight and mortality is 
smoking status. Because smoking is more prevalent among 
individuals and is also a strong independent risk factor for 
morbidity and mortality,21 adjusting the risk factors effects will 
produce a concise analysis. In any event, the strongest 
relationship between weight and morbidity is observed in studies 
of never smokers; it would therefore be instructive to analyze 
among this subgroup. 

CONCLUSION 
 
The study findings provide quantitative evidence of burden of 
disease attributable to overweight and obese among Indonesian 
adult population. Overweight and obese are major risk factors for 
cardiovascular diseases including hypertension and IHD that are 
main causes of morbidity in the study population. This study 
shows the impact of overweight and obesity on the disease burden 
and highlights the importance of reducing overweight and obesity 
to prevent the onset, or reduce the severity, of associated diseases 
in the population. Results from this study suggest that prevention 
and intervention efforts may best be focused on maintaining a 
healthy weight in children, as well as reducing existing 
overweight and obesity in all age groups, for maximum health 
gains in the future. 
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