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Abstract 
Obesity in older adults has been a health problem in both developed and developing countries. This study aimed to 
determine the problem of obesity in the older adults group according to behavioral factors and metabolic syndrome. 
This study used a cross-sectional design. The number of samples analyzed was 5120 people, all of which were 
older adults aged 60 years and over. The prevalence of obesity in older adults was 17.6 percent. The results of the 
advanced analysis also showed a correlation between the variables gender, age, region, education, smoking 
behavior, and levels of LDL cholesterol, triglycerides, HDL cholesterol, hypertension, and diabetes mellitus with 
the incidence of obesity in the older adults.  
Keywords: obese, older adults, metabolic syndrome 
1. Introduction  
The number of people who are overweight and obese in the world has nearly tripled over the past three decades 
(from 857 million in 1980 to 2.1 billion in 2013), including older adults (Zhao et al., 2014) whose number is 
estimated to reach around 22 percent of the world’s population by 2050 (Scully, 2012 ;WHO, 2007). The World 
Population Prospect (2019) revealed that the world’s older adult population increases from year to year. Based on 
estimates, the older adult population in Indonesia in 2020 is around 273 thousand, increasing by around 30 
thousand from 2010 (United Nations, 2019). Based on data from the 2014 National Socio-Economic Survey, the 
number of older adults in Indonesia has reached 20.24 million, equivalent to 8.03 percent of the total population of 
the country in 2014 (Central Bureau of Statistics, 2015). 
The normal aging process is characterized by an increase in fat mass and fat distribution from adipose tissues 
(Ponti et al., 2020). These changes can have consequences on metabolic syndrome (MetS) risk factors. Women are 
prone to experience increased visceral fat during menopause (Lovejoy et al., 2008). 

The results of the 2010 Basic Health Research (Riskesdas) revealed that the percentages of obesity (BMI> = 27 
kg/m2) in men and women aged 60 years and over were 5.6 and 9.9, respectively (Ministry of Health Republic of 
Indonesia, 2010). 
Klein (2007) stated that people with a BMI of ≥30 kg/m2 are at a higher risk of experiencing adverse health 
problems than those with a BMI between 25.0-29.9 kg/m2 or those with a BMI between 18.5-24.9 kg/m2. Obesity 
is associated with physical, psychosocial, and economic burdens globally (WHO, 2000). Obesity has also been 
shown to be a risk factor for various diseases such as cardiovascular disease, cancer, type 2 diabetes, and 
psychiatric conditions (Guh et al., 2009; Scott et al., 2009; Wolin et al., 2010). Other evidence suggested an 
association between increased body mass index and pain (Hitt et al., 2007), fatigue, and sleep disturbances 
(Resnick et al., 2006). 

Basic Health Research in 2013 provided data related to obesity. Previous analysis of obesity and risk factors has 
been carried out in younger age groups, not in the older adult group (Sudikno et al., 2015). This study aims to 
determine the problem of obesity in the older adult group according to behavioral factors and metabolic syndrome. 
2. Method 
This study used secondary data provided by the 2013 Riskesdas and used a cross-sectional design. The population 
in this study were all household members aged 60 years and over in Riskesdas 2013. The sample was all members 
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of the 2013 Riskesdas household aged 60 years and over who were not physically and mentally disabled and had 
completed data. The number of the sample at the beginning of the analysis was 5145. After correcting the value of 
the outlier of the variables height, weight, and others, as well as the completeness of the data, the number of the 
sample analyzed was 5120. This sample size still fulfilled the minimum sample calculation results (Ogston et al., 
1991). 

The data analyzed in the 2013 Riskesdas was taken from household questionnaires (RKD13.RT), which included 
place identification (village/kelurahan classification), information on household members (gender, marital status, 
age, and education), and from individual questionnaires (RKD13. IND), which included smoking habits, physical 
activity, fruits-and-vegetables-eating habits, diagnosis of hypertension and diabetes mellitus, and measurements 
(body weight, height, and lipid profile). 
Measurement of body weight of the subjects was carried out using a digital weight scale branded "Fesco" having 
an accuracy of 0.1 kg, which was calibrated every day. The subjects’ body height was measured with a 
"Multifunctional" height measuring instrument with a measuring capacity of two meters and an accuracy of 0.1 cm. 
The conversion of body weight and height to BMI was carried out according to the BMI categories set by the WHO 
(2000), namely: 18.5-24.9 kg/m2, 25.0-29.0 kg/m2, and ≥30.0 kg/m2 (WHO, 2000). In this analysis, a person was 
said to be obese if his/her BMI was ≥25 kg/m2.  
The implementation of the 2013 Riskesdas had obtained ethical approval from the Health Research Ethics 
Commission (KEPK) of the Health Research and Development Agency of the Ministry of Health Republic of 
Indonesia with the number LB.02.01/5.2/KE.006/2013. 
Variable grouping and coding were performed before data analysis. Variable coding was done based on the level of 
risk for obesity. Individual characteristics included the variables gender, age, region, education, and marital status. 
The variables were classified as follows: gender into 1) male and 2) female; age into 1) 76 years and over, 2) 71-75 
years, 3) 66-70 years, and 4) 60-65 years; region into 1) rural and 2) urban; education into 1) low and 2) high, and; 
and marital into 1) married, 2) divorced, and 3) not married. 
Health behavior variables included physical activity, smoking behavior, vegetable consumption habits, and fruit 
consumption habits. Physical activity intensity was grouped into 1) moderate and 2) insufficient. The measurement 
was done based on a composite calculation of the type and duration of activity (days per week and minutes per day) 
including the exercise performed. Subjects were considered to have a heavy activity or strenuous exercise if doing 
exercise 8 times, moderate activity or moderate exercise for doing 4 times, and light activity if doing it 2 times. A 
person was categorized to have less activity if having a total activity of less than 600 MET (metabolic equivalent) 
in one week (WHO, 2012). The variable smoking behavior was categorized into 1) never, 2) ever, 3) sometimes, 
and 4) every day. The vegetables-and-fruits-consuming habit was grouped into 1) every day, 2) not every day, and 
3) never. 
The variable metabolic syndrome consisted of total cholesterol, LDL, TG, HDL, hypertension, and DM. Total 
cholesterol (C-total) levels were grouped into 1) normal (<200 mg/dL) and 2) high (≥200 mg/dL). LDL cholesterol 
(C-LDL) levels were divided into 1) normal (<100 mg/dL) and 2) high (≥100 mg/dL). Levels of HDL cholesterol 
(C-HDL) were grouped into 1) normal (≥40 mg/dL for men and ≥50 mg/dL for women) and 2. low (<40 mg/dL for 
men and <50 mg/dL for women). Meanwhile, triglyceride levels (TG) were grouped into 1) normal (<150 mg/dL) 
and 2) high (≥150 mg/dL) (Grundy et al., 2001; Jellinger et al., 2017; Sun et al., 2014). The variables hypertension 
and diabetes mellitus were grouped into 1) no and 2) yes, respectively.  
Data analysis was carried out in stages, namely univariate, bivariate, and multivariate analyses. Univariate analysis 
was intended to determine the distribution of the value of each variable, while bivariate analysis aimed to 
determine the relationship of each risk factor with obesity using the Chi-square test and logistic regression. 
Meanwhile, multivariate analysis was carried out to determine the association of risk factors together with obesity 
in older adults using multivariate logistic regression analysis of risk factor models. Multivariate analysis was 
performed using logistic regression analysis. Variables with a significant value of p <0.25 were selected and then 
included in the multivariate candidate model. All of the analyses were done using statistical software.  
3. Result 
The number of the sample analyzed was 5120 people, consisting of 2554 men (49.9%) and 2566 women (50.1%). 
The results of the univariate analysis showed that the mean age of the respondents was 67.7 ± 6.6 years with an 
average Body Mass Index (BMI) of 21.55 ± 3.89 kg/m2. The prevalence of obesity in older adults was found to be 
17.6 percent. The lipid profile characteristics of respondents are described in Table 1. The average lipid profile 
(total cholesterol, LDL, triglycerides, and HDL) in obese respondents was higher than those who were not obese (p 
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<0.005).  
 
Table 1. Characteristics of Respondents’ Lipid Profiles 

Characteristics of Lipid Profiles 

Obese 

p-value Yes 

(>=25 kg/m2) 

No 

(<25 kg/m2) 

Total cholesterol 210.4±44.4 193.6±41.2 0.000 

LDL cholesterol 144.2±39.3 129.8±36.5 0.000 

Triglycerides 156.2±93.5 124.2±68.5 0.000 

HDL cholesterol 47.9±13.7 50.7±13.1 0.000 

 
Table 2 and Table 3 show the characteristics of obesity according to characteristics and behavior. The results of the 
bivariate analysis showed a significant relationship between the variables gender, age, region, education, physical 
activity, smoking behavior, vegetable and fruit consumption with obese status in older adults (p <0.005). 
  
Table 2. Percentage of Obesity in Older Adults according to the characteristics 

Characteristics 

Obese 

N 

 

OR(95%CI) p-value No 

(<25 kg/m2) 

Yes 

(>=25 kg/m2) 

Gender     0.000 

1. Male 2198 (86.1%) 356 (13.9%) 2554 Reff  

2. Female 2022 (78.8%) 544 (21.2%)) 2566 1,66 (1,43-1,92)  

Age (years)     0.000 

1. 76+ 617 (91.1%) 60 (8.9%) 677 Reff  

2. 71-75 715 (87.4%) 103 (12.6%) 818 1,48(1,05-2,07)  

3. 66-70 1073 (85.1%) 188 (14.9%) 1261 1,80(1,32-2,44)  

4. 60-65 1815 (76.8%) 549 (23.2%) 2364 3,11(2,34-4,12)  

Region     0.000 

1. Rural 2730 (87.4%) 394 (12.6%) 3124 Reff  

2. Urban 1490 (74.6%) 506 (25.4%) 1996 2,35(2,03-2,72)  

Education     0.000 

1. Low 3892 (84.4%) 718 (15.6%) 4610 Reff  

2. High 328 (64.3%) 182 (35.7%) 510 3,00(2,46-3,66)  

Marital status     0.774 

1. Married 2951 (82.2%) 637 (17.8%) 3588 Reff  

2. Divorced 1233 (82.9%) 254 (17.1%) 1487 0,95(0,81-1,12)  

3. Not married 36 (80.0%) 9 (20.0%) 45 1,15(0,55-2,41)  
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Table 3. Percentage of Obesity in Older Adults by Health Behavior 

Healthy Behavior 

Obese 

N 

 

OR (95% CI) p-value No 

(<25 kg/m2) 

Yes  

(>=25 kg/m2) 

Physical activity     0.000 

1. Moderate 1306 (87.8%) 181 (12.2%) 1487 Reff  

2. Less 2914 (80.2%) 719 (19.8%) 3633 1,78(1,49-2,12)  

Smoking behavior     0.000 

1. Never 2247 (78.8) 605 (21.2) 2852 Reff  

2. Ever 472 (81.1) 110 (18.9) 582 0,41(0,34-0,50)  

3. Sometimes 247 (84.9) 44 (15.1) 291 0,66(0,47-0,92)  

4. Every day 1254 (89.9) 141 (10.1) 1395 0,86(0,69-1,08)  

Vegetable consumption     0.005 

1. Every day 2387 (81.1%) 557 (18.9%) 2944 Reff  

2. Not every day 1733 (84.5%) 317 (15.5%) 2050 0,78(0,67-0,91)  

3. Never 100 (79.4%) 26 (20.6%) 126 1,11(0,71-1,73)  

Fruit consumption     0.000 

1. Every day 392 (69.3%) 174 (30.7%) 566 Reff  

2. Not every day 2928 (83.1%) 597 (16.9%) 3525 0,45(0,37-0,56)  

3. Never 900 (87.5%) 129 (12.5%) 1029 0,32(0,25-0,41)  

 
Table 4 shows the relationship between metabolic syndrome variables (total cholesterol, LDL, TG, HDL, 
hypertension, and diabetes) and the obese status in older adults. 
 
Table 4. Percentage of Obesity in Older Adults according to Metabolic Syndrome 

Metabolic Syndrome 

Obese 

N 

 

OR(95%CI) p-value No 

(<25 kg/m2) 

Yes  

(>=25 kg/m2) 

Total cholesterol     0.000 

1. Normal (<240 mg/dL) 3700 (84.1%) 698 (15.9%) 4398 Reff  

2. High (≥240 mg/dL) 520 (72%) 202 (28.0%) 722 2,05(1,71-2,46)  

LDL cholesterol     0.000 

1. Normal (<160 mg/dL) 3410 (84.7%) 616 (15.3%) 4026 Reff  

2. High (≥160 mg/dL) 810 (74.0%) 284 (26.0%) 1094 1,94(1,65-2,27)  

Triglycerides     0.000 

1. Normal (<200 mg/dL) 3790 (84.1%) 714 (15.9%) 4504 Reff  

2. High (≥200 mg/dL) 430 (69.8%) 186 (30.2%) 616 2,29(1,89-2,77)  

HDL cholesterol     0.000 

1. Normal (≥40 mg/dL) 3420 (83.7%) 665 (16.3%) 4085 Reff  

2. Low (<40 mg/dL) 800 (77.3%) 235 (22.7%) 1035 1,51(1,27-1,78)  
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Hypertension     0.000 

1. No 3319 (85.6%) 559 (14.4%) 3878 Reff  

2. Yes 901 (72.5%) 341 (27.5%) 1242 2,24(1,92-2,62)  

Diabetes     0.000 

1. No 4102 (83.4%) 816 (16.6%) 4918 Reff  

2. Yes 118 (58.4%) 84 (41.6%) 202 3,57(2,67-4,78)  

 
Table 5 shows a model of the relationship between healthy behavior and metabolic syndrome on obesity in older 
adults. The results of the multivariate analysis found that the variables gender, age, region, education, smoking 
behavior, lipid profile (triglycerides, LDL, HDL), hypertension, and diabetes mellitus were associated with obesity 
in old age. Female respondents had a risk of obesity of 1.38 times higher than that of male respondents. The risk of 
obesity decreases with age. Respondents aged 60-65 had an obesity risk of 3.1 times higher than that of those aged 
76 and over. Respondents aged 66-70 had an obesity risk of 1.8 times higher than that of those aged 76 and over. 
Respondents aged 71-75 had a risk of obesity by 1.4 times higher than that of those aged 76 and over. Respondents 
who live in urban areas had a risk of obesity 1.89 times higher than that of those who live in rural areas. Meanwhile, 
respondents with higher education had a risk of obesity 2.08 times higher than that of those with low education.  
 
Table 5 Model of Correlation between Healthy Behavior and Metabolic Syndrome and Obesity in Older Adults in 
Indonesia, 2013 

 B 
Adjusted OR 

95%CI 
p value 

Gender    

1. Male  Reff  

2. Female 0.328 1.38 (1.09-1.76) 0.008 

Age (years)    

1. 76+  Reff  

2. 71-75 0.357 1.42 (1.00-2.02) 0.044 

3. 66-70 0.543 1.72 (1.25-2.36) 0.001 

4. 60-65 1.052 2.86 (2.13-3.83) 0.000 

Region    

1. Rural  Reff  

2. Urban 0.637 1.89 (1.61-2.21) 0.000 

Education    

1. Low  Reff  

2. High 0.737 2.08 (1.66-2.61) 0.000 

Smoking behavior    

1. Never  Reff  

2. Ever -0.009 0.99 (0.73-1.33) 0.952 

3. Sometimes -0.054 0.94 (0.64-1.39) 0.781 

4. Every day -0.581 0.55 (0.42-0.74) 0.000 

LDL cholesterol  Reff  

3. Normal (<160 mg/dL)    

4. High (≥160 mg/dL) 0.371 1.44 (1.21-1.72) 0.000 
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Triglycerides    

3. Normal (<200 mg/dL)  Reff  

4. High (≥200 mg/dL) 0.449 1.56 (1.26-1.94) 0.000 

HDL cholesterol    

3. Normal (≥40 mg/dL)  Reff  

4. Low (<40 mg/dL) 0.492 1.63 (1.34-1.98) 0.000 

Hypertension    

1. No  Reff  

2. Yes 0.681 1.97 (1.67-2.33) 0.000 

Diabetes    

1. No  Reff  

2. Yes 0.682 1.97 (1.43-2.72) 0.000 

 
Smoking behavior has a significant inverse correlation with obesity in old age. Respondents who smoked every 
day had a protective risk of obesity of 0.55 times higher than that of those who had never smoked. 
Based on the analysis of the metabolic syndrome variables, it appeared that the variables LDL, triglycerides, HDL, 
hypertension, and diabetes mellitus were associated with obesity status in older adults. Respondents with high 
LDL had a risk of obesity of 1.44 times higher than that of those with normal LDL. Respondents with high 
triglycerides had a risk of obesity of 1.56 times higher than that of those with normal triglycerides. Respondents 
with low HDL had a risk of obesity 1.63 times higher than that of those with normal HDL. Respondents who had 
hypertension had a risk of obesity 1.97 times than that of those without hypertension. Meanwhile, respondents with 
diabetes mellitus had a risk of obesity of 1.97 times higher than that of those without diabetes mellitus (Table 5). 
4. Discussion  
This study showed that the prevalence of obesity in older adults was found to be 17.6 percent, higher than the 2010 
Riskesdas, although using a different cut-off (Ministry of Health Republic of Indonesia, 2010). The prevalence of 
obesity in the older adult population varied between countries: 0 percent in some Asian and African populations 
and more than 30 percent in some industrialized countries (Gutiérrez-Fisac et al., 2004; Ogden et al., 2006). The 
findings of this study were almost the same as in Malaysia, which found the prevalence of obesity in older adults of 
17.7 percent (Lee, et al., 2019), which was higher than those of the study in Iran (Bakhshi et al., 2011) and lower 
than the findings of other studies (Raeisi et al., 2017). 

The findings showed a relationship between gender and obesity in older adults: female respondents had a higher 
risk of becoming obese than male respondents. This was in line with other studies that found that obesity in women 
was higher than in men (Bakhshi et al., 2011; Raeisi et al., 2017). This was probably because women in old age 
rarely exercise measurably. 
The risk of obesity was found to decrease with increasing age in old age. The relationship between age and obesity 
found in this study was basically in line with several studies (Gutiérrez-Fisac et al., 2004; Bakhshi et al., 2011; 
Kaplan et al., 2003; Chapman IM, 2008). In old age, changes in food intake, energy expenditure, appetite, and 
body composition occur, along with inevitable aging. With increasing age, there is a gradual loss of bone and 
muscle mass which affects body composition in older adults (Bakhshi et al., 2011). Over the age of 30, fat mass 
increases; while the free fat mass decreases. Free fat mass (especially skeletal muscle) decreases by up to 40 
percent from that in the ages of 20 to 70 years. The maximum free fat mass is usually reached at the age of 20-30 
years, and the maximum fat mass is usually reached at the age of 60-70 years. After that, both measures of fat 
decrease with increasing age (Villareal et al., 2005).  
This study also showed that respondents in urban areas were at a greater risk of obesity compared to those who live 
in rural areas. This finding was in line with other studies (Bakhshi et al., 2011; Trinh et al., 2009; Gbary et al., 
2014). Lifestyle changes in urban communities, such as consumption of fast food, which causes food imbalance, 
inadequate physical activity, which is caused by sedentary work and use of electronic equipment and motorized 
vehicles (Mokhtar et al., 2001). Besides, the lack of sports facilities and facilities in urban areas also makes urban 
people more comfortable living at home (Gbary et al., 2014). 
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Respondents with higher education in this study had a higher risk of obesity than those with low education. This 
finding was in line with other studies (Bakhshi et al., 2011; Raeisi et al., 2017). Aitsi-Selmi et al., (2014) suggested 
that education modifies the relationship between wealth and obesity in middle-income countries. Highly educated 
women rarely do physical activity continuously because they are busy working at the desk.   
Furthermore, this study also showed an association between smoking and obesity in older adults. Respondents who 
smoke every day were protective of becoming obese in old age. This finding was in line with that of research by 
Mackay et al. (2013) which stated that active smoking is associated with a reduced risk of being overweight in 
older adults (Mackay et al., 2013). Research findings in several cross-sectional studies showed that the average 
BMI of smokers tended to be lower than non-smokers (Huot et al., 2004; Clair et al., 2011; Varga et al., 2013; Liao 
et al., 2016). However, other studies reported that smokers were overweight and had a higher risk of obesity than 
non-smokers (Chiolero et al., 2008; Fasting et al., 2008). Research by Wang et al. (2016) found that there was no 
relationship between smoking and obesity, but found a relationship between ethnicity who smoked and obesity 
(Wang et al., 2016). Older adults who smoked for decades could suffer from lung disease, which tended to make 
them thinner (not obese) due to reduced oxygen intake due to the decreased/damaged lung function. 
Smoking cessation is usually associated with increased body weight and changes in adipose cell metabolism 
resulting in increased activity of the enzyme lipoprotein lipase in adipose tissue. Increased activity of the 
lipoprotein lipase enzymes plays a role in weight gain associated with smoking cessation (Owen-Smith & 
Hannaford, 1999; Ferrara et al., 2001). However, this does not mean that someone should keep smoking to avoid 
obesity in old age. Quitting smoking in old age, followed by regular physical activity, dietary food intake tends to 
reduce the risk of obesity.  
Furthermore, this study showed an association between high LDL, high triglycerides, and low HDL and the 
incidence of obesity in older adults. A study by Zhang et al. (2019) showed that the LDL variable correlated with 
BMI in both men and women, while the HDL and triglyceride variables did not show a significant relationship 
(Zhang et al., 2019) 
This study also showed an association between hypertension and diabetes and BMI. This was in line with the 
research in Shanghai, China (Zhang et al., 2019). Meanwhile, the research in Chinese elderly showed that the 
relationship between BMI and hypertension in older adults was different according to sex and age (Wang et al., 
2018). Other epidemiological studies showed that central obesity indicators such as abdominal circumference and 
waist-to-hip ratio are more closely related to metabolic disease risk factors than BMI (Tran et al., 2018; Choi et al., 
2018). This is likely because ectopic fat deposition triggers pathological metabolic reactions, which can increase 
the risk of metabolic disease (Piché et al., 2018) 
The analysis of this study used secondary data from the 2013 Riskesdas, where the variables studied were limited 
to data availability. In this study, there were no recall data on food consumption, medication, and supplements 
which could be confounding variables related to obesity. 
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