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Indonesian Health Survey study using secondary data from 23,602 respondents aged =45 years in
2023 Central Java. Nutritional status was assessed using Body Mass Index

Obesity (BMI). Sociodemographic characteristics, consumption patterns, and

Physical Activity physical activity were analyzed using chi-square tests and multivariate
Pre-Senior logistic regression to estimate Adjusted Odds Ratios (aOR). Results:

Senior 42.2% of respondents were overweight or obese. Risk factors included

age =60 years (aOR=1.695), urban residence (aOR=1.349), and daily
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(married/widowed), and heavy physical activity (aOR=0.808).
Moderate physical activity was not significant after adjustment.
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INTRODUCTION

Obesity is a growing public health challenge, with more than two billion adults affected globally
by 2021, and projections suggesting 3.8 billion by 2050. This makes obesity one of the greatest
threats to global health, particularly in Asia, driven by demographic, lifestyle, and dietary changes.
In Indonesia, obesity prevalence has risen from 10.5% in 2007 to 21.8% in 2018, with the 2023
Indonesian Health Survey (SKI) showing over 40% of elderly populations in Central Java are
overweight, and 11.1% are obese (B et al., 2023; Kementerian Kesehatan, 2007, 2013, 2019).

As individuals age, obesity increases the risk of chronic diseases like type 2 diabetes, heart
disease, and arthritis, which accelerate functional decline, limit mobility, and increase dependence
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(Samper-Ternent & Al Snih, 2012). Obesity also burdens healthcare systems and reduces quality of
life, underscoring the need for stronger public health policies promoting active lifestyles for older
adults. The Ministry of Health of the Republic of Indonesia has published the National Obesity
Control Guidelines, which focus on promotive and preventive strategies, including monitoring
nutritional status, balanced nutrition education, limiting the consumption of risky foods, and
creating environments that support physical activity.

These efforts aim to slow down the obesity rate increase and encourage health behavior
changes in the population (Sulistyowati, 2015). However, there is a lack of recent national research
specifically analyzing the determinants of obesity in pre-seniors and seniors at the provincial level.
Most previous research has focused on obesity prevalence at a national level, with little attention
paid to the specific risk factors that emerge at the provincial level, influenced by distinct social,
demographic, and cultural contexts. Additionally, there is no study specifically identifying the risk
factors in Central Java, a province that has unique socio-economic characteristics, lifestyle patterns,
and consumption habits compared to other regions in Indonesia.

The decision to focus on consumption exposures such as sweet, salty, and fatty foods, soft

drinks, energy drinks, instant noodles, and other dietary patterns is based on the direct and
significant impact of these factors on weight gain and obesity in older adults. These dietary habits
are more readily modifiable compared to other factors such as sleep, stress, comorbidities, and
medication, which are harder to measure or intervene in large-scale surveys like the SKI.
Moreover, consumption of unhealthy foods and beverages is a well-established contributor to
obesity and is a major driver of the growing prevalence of overweight and obesity in Indonesia.
This study aims to identify the determinants of obesity risk factors in pre-seniors and seniors in
Central Java based on the 2023 Indonesian Health Survey (SKI) data.
The findings of this study are expected to provide empirical insights into the demographic, social,
and behavioral factors contributing to increased obesity risk, serving as a foundation for
developing more effective and targeted obesity prevention and control strategies for the elderly in
Indonesia.

RESEARCH METHOD

This study employed a cross-sectional design using secondary data from the 2023 Indonesian
Health Survey (SKI). The study population consisted of all respondents aged over 45 years residing
in Central Java, with a total sample size of 23,602. The dependent variable was nutritional status,
categorized by Body Mass Index (BMI) as normal, overweight, or obese. BMI was measured using
standardized procedures to ensure accuracy, with trained field staff performing height and weight
measurements using calibrated instruments. For height, a stadiometer was used, and for weight, a
digital scale with a high level of precision was employed. Calibration of these instruments was
regularly performed according to the SKI protocols to minimize measurement errors, especially in
older adults.

Independent variables included sociodemographic factors (age, gender, education,
residence, marital status), consumption patterns (sweet foods, sweet beverages, salty foods, fatty
foods, soft drinks, energy drinks, instant noodles), and physical activity (heavy or moderate). Data
analysis included univariate analysis for frequency distribution, chi-square tests for bivariate
analysis, and multivariate logistic regression to identify the determinants of overweight and
obesity. Results were presented as Odds Ratios (OR), Adjusted Odds Ratios (aOR), and 95%
Confidence Intervals (CI), with significance set at p < 0.05.

RESULTS AND DISCUSSIONS

The largest group of respondents were pre-seniors (45-59 years), accounting for 61.62%, with a
slightly higher proportion of females (53.3%) compared to males (46.7%). Most respondents had
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low education (74.5%) and resided in urban areas (73.8%), with the majority being married (81.4%)
(Table 1).

Table 1. Frequency distribution

Variable Valid -
n %
Age (years)
45 -59 14,544 61.62
60 and above 9,058 38.38
Gender
Male 11,024 46.7
Female 12,578 53.3
Education
Low 17,575 74.5
High 6,027 25.5
Residence
Urban 17,410 73.8
Rural 6,192 26.2
Marital Status
Single 356 15
Married 19,209 81.4
Widowed 553 23
Divorced 3,484 14.8
Nutritional Status
Normal 13,645 57.8
Overweight 7,341 31.1
Obese 2,616 11.1
Sweet Foods
2] time/day 3,006 12.7
1-6 times/ week 17,112 72.5
<3 times/ month 2,534 10.7
Never 950 4.0
Sweet Beverages
21 time/day 14,650 62.1
1-6 times/ week 6,518 27.6
<3 times/ month 1,291 55
Never 1,143 4.8
Salty Foods
>1 time/ day 8,394 35.6
1-6 times/week 11,168 473
<3 times/ month 2,673 11.3
Never 1,367 58
Fatty Foods
>] time/day 12,553 53.2
1-6 times/ week 9,622 40.8
<3 times/ month 1,070 45
Never 357 15
Soft Drink
>] time/day 347 1.5
1-6 times/ week 808 34
<3 times/ month 2,290 9.7
Never 20,157 85.4
Energy Drinks
2] time/day 208 0.9
1-6 times/week 519 22
<3 times/ month 1,094 4.6
Never 21,781 92.3
Instant Noodles
2] time/ day 485 2.1
1-6 times/week 9,688 41.0
<3 times/ month 8,798 373
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Variable Valid
n %
Never 4,631 19.6
Physical Activity
Heavy
Yes 7,832 33.2
No 15,770 66.8
Moderate
Yes 18,090 76.6
No 5,512 234

Regarding nutritional status, 57.8% of respondents had normal weight, while 42.2% were
overweight or obese. Consumption patterns indicated high-risk behavior: 72.5% consumed sweet
foods 1-6 times per week, and 62.1% consumed sweet beverages daily.

Daily consumption of salty and fatty foods was also common, with 47.3% and 53.2%,
respectively. Consumption of soft drinks and energy drinks was low, while nearly half of
respondents ate instant noodles 1-6 times per week. Most respondents (76.6%) engaged in
moderate physical activity, with only 33.2% participating in heavy physical activity.

Table 2. Determinants of overweight and obesity

Nutritional Stat P P
Ou riona’ >xatas 95% | a0 95% | a0 95%
Verwelg Confidenc va R Confidenc va R Confidenc
. ht & Normal (@) ue ue
Variable . valu e Interval Mo  elInterval Mo  elInterval
Obesitas R Mo Mo
€ o Up dd 9 o T de 9 o T
n % n % ° P 1 °© VP 2 °© P
wer per 1 wer per 2 wer  per
Age 000 18 1,77 198 000 189 1,78 200 000 169 159 1,80
(years) 0** 78 8 3 0** 2 5 5 0** 5 6 2

69 29, 756 32,

75 6% 9 1%

60 and 29 12, 6.07 25,
above 82 6% 6 7%

45-59

000 04 039 044 000 045 043 048 000 041 039 044

Gender O** 20 8 3 0** 9 4 6 (Viid 4 0 0

34 14, 759 32

Male 5y su 0 2w
Female 65 27, 6.05 25
23 6% 5 7%
Education 000 06 056 0,63 000 062 058 067
0** 02 7 8 o** 8 9 0
Low 68 29, 107 45,
53 0% 22 4%
High 31 13, 292 12,
04 2% 3 4%
Efzéj;zcai 000 15 141 1,59 000 1,34 126 143
. 0** 00 2 3 o** 9 5 9
ion
Urban 77 33, 9.62 40,
87 0% 3 8%
Rural 21 92 402 17,
70 % 2 0%
Marital 0,00
Status 0+
Single 13 06 224 09 Ref Ref
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Nutritional Status P P
Overweig 95% . val a0 95% . val a0 95% .
ht & Normal o Confidenc e R Confidenc e R Confidenc
Variable . valu e Interval Mo  elInterval Mo e lInterval
Obesitas R Mo Mo
e del del
N % N % Lo Up  del 1 Lo Up  del N Lo Up
wer per 1 wer per 2 wer  per
2 % %
. 82 34, 109 46, 003 07 063 097 0,00 073 058 092
Married
19 8% 90 6% 1* 88 4 9 8+ 6 7 1
Widowe 25 1,1 204 1,2 000 06 050 087 003 073 055 097
d 9 % % 4% 69 9 8 2% 3 2 3
Divorce
d 13 57 213 91 055 09 074 117 053 092 073 1,17
(Deceased 47 % 7 % 9 35 6 2 6 8 2 6
)
Sweet 0,07
Foods 9
>1 12 54 173 73 001 08 072 097 000 071 059 084 000 075 063 089
time/day 75 % 1 % o* 36 0 1 0** 0 9 2 1% 7 8 9
tin11-e6s Jwe 72 30, 986 41, 001 08 073 09 000 074 064 08 000 078 066 091
ok 43 7% 9 8%  0* 39 3 0 0** 6 0 9 il 1 9 1
tinfzs /mo 10 46 145 62 001 08 071 097 000 079 067 094 001 081 068 096
77 % 7 % o* 33 5 0 Ckid 8 4 4 6* 1 4 1
nth
Never ;6 ;)5 588 ;:5 Ref Ref Ref
Sweet 0,00
Beverages 0**
>1 58 24, 882 37, 000 13 123 157 000 141 123 162 000 1,37 119 157
time/day 24 7% 6 4% 0% % 7 5 0** 2 1 0 0+ 4 7 9
tin11;e6s Jwe 29 12, 357 15, 007 11 098 127 000 125 108 144 000 121 1,05 1,39
ok 39 5% 9 2% 4 2 9 2 2% 5 9 6 o* 1 0 8
tinf:s /mo 64 27 645 27 030 09 078 107 097 099 08 1,18 091 101 084 1,20
6 % % 2 20 4 8 0 7 8 5 5 0 8 2
nth
Never >4 23 595 25 Ref Ref Ref
8 % %
Salty 0,15
Foods 7
>1 35 15, 482 20, 010 09 080 102 036 094 08 107 020 092 081 1,04
time/day 74 1% 0 4% 4 08 8 0 7 4 2 0 3 1 1 6
tirrllfs Jwe 46 19, 649 27, 026 09 08 105 063 097 08 109 044 095 084 1,07
ok 70 8% 8 5% 3 37 5 0 4 0 7 8 4 2 1 9
tirjzs /mo 1.1 49 151 64 004 08 076 099 019 091 079 104 019 091 079 1,04
63 % 0 % 6* 74 6 8 4 1 2 8 5 1 0 9
nth
Never > 3/'3 817 :3/'5 Ref Ref Ref
Fatty 0,00
Foods 0**
>1 54 23, 711 30, 000 06 055 08 001 074 058 093 001 074 058 093
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Nutritional Status

5 - 95% | aO 95% 1 a0 95%
htverwe1&gt N | o Confidenc va R Confidenc va R Confidenc
rm
Variable . orma valu e Interval ue Mo  elInterval ue Mo e lInterval
Obesitas R Mo Mo
e del del
N % N % Lo Up  del 1 Lo Up  del N Lo Up
’ ’ wer per 1 wer per 2 wer  per
time/day 42 1% 1 1% 1** 87 1 7 1* 0 6 4 2%* 0 5 6
tinl1_e6s Jwe 3.9 16, 5.67 24, 0,01 07 060 094 005 079 063 100 007 080 063 1,02
ok 47 7% 5 0% 3* 56 5 4 6 7 1 6 3 6 7 0
<
. <3 44 1,9 2,6 0,01 07 057 094 006 078 060 101 013 081 062 1,06
times/mo 625
5 % % 7* 38 5 8 3 0 1 4 1 6 7 3
nth
12
Never 05 234 10 Ref Ref Ref
3 % %
0,36
Soft Drink 0
>1 16 0,7 187 0,8 0,13 08 068 105 017 083 064 108 024 08 065 1,11
time/day 0 % % 3 49 7 1 1 3 1 2 8 6 7 5
1-
tim 6 / 33 1,4 477 2,0 0,52 1,0 09 120 064 09 08 114 093 099 083 1,18
lk SIWE g % 6 7 8 8 1 9 3 5 3 2 0 7
e
<
tin_lzs /mo 98 4,2 130 55 0,46 09 08 105 000 08 078 09 002 08 079 098
2 % 8 % 7 68 7 6 6* 6 0 0 0* 4 6 1
nth
84 35, 11.6 49,
Never 84 9% 73 59 Ref Ref Ref
Energy 0,15
Drinks 9
>1 03 0,4 115 0,5 0,48 09 068 119 074 105 075 149 088 102 072 1,44
time/day % % 6 07 9 4 4 9 2 0 4 6 7 8
" 1-6 / 22 0,9 208 1,3 0,90 09 08 117 021 087 070 108 009 083 066 1,03
llines Y1 % % 2 89 9 9 3 2 2 2 4 0 7 3
e
<
" <3 / 42 18 667 2,8 0,03 1,1 101 129 0416 1,11 095 128 029 108 093 1,25
mes/mo g % 2 46 2 8 2 o 9 5 8 1 3 3
nth
N 92 39, 125 53, Ref Ref Ref
Y16 0% 65 2% € ¢
Instant 0,19
Noodles 0
>1 20 0,9 278 1,2 0,86 09 08 118 080 102 083 125 093 100 082 1,23
time/day 7 % % 5 84 4 9 6 5 9 2 0 9 5 4
i 1-6 / 40 17, 5.67 24, 0,31 1,0 09 1,11 009 106 098 115 019 105 097 1,13
llin SIWE 1T 0% 7 1% 9 3% 6 3 2 9 9 5 2 3 4 9
e
<
i 3 / 3.7 16, 5.01 21, 0,43 09 09 104 091 100 093 108 082 100 093 1,08
MES/MO g 0% 7 3% 9 72 4 5 6 4 0 4 8 9 4 9
nth
19 83 2,67 11,
Never 58 % 3 3% Ref Ref Ref
Physical
Activity
Heavy 0,00 06 063 070 000 075 071 08 000 080 076 085
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Nutriti 1 Stat P P
Ou [THona” >lats 95% | a0 9% | a0 95%
htverwe1&gt N | P o Confidenc va R Confidenc va R Confidenc
Variable . orma valu e Interval ue Mo  elInterval ue Mo  elInterval
Obesitas R Mo Mo
e B ——————1 del ——M — de]l ——

N % N % Lo Up  del 1 Lo Up  del N Lo Up

’ ’ wer per 1 wer per 2 wer  per

0** 66 0 4 0** 9 5 5 0** 8 1 9
27 11, 503 21,

Yes o3 ge o 3%
No 71 30 860 36,
64 4% 6 5%
Modera 000 12 116 131 006 106 099 113 011 105 098 1,12
te o« 3% 1 4 9 2 5 3 9 4 7 5
ve | 7H 3, 102 &,
47 2% 43 4%
21 89 340 14,
No

100 % 2 4%

Respondents aged 60 and above had a significantly higher risk of obesity compared to
those aged 45-59. Women were more likely to be obese than men, while urban residents exhibited
a higher risk of obesity compared to those living in rural areas. Additionally, individuals with
lower education levels were found to have a lower risk of obesity.

Consumption of sweet foods showed a protective relationship with obesity, though this
might be influenced by reporting bias or health-related dietary changes. In contrast, daily
consumption of sweet beverages was associated with a 37% increased risk of obesity. Heavy
physical activity significantly reduced the risk of obesity, while moderate physical activity was not
significantly associated with obesity after adjustments.

Discussion

Aging significantly impacts fat storage, with subcutaneous fat shifting to visceral areas,
which are metabolically riskier. Hormonal changes, such as reduced testosterone in men and
estrogen in postmenopausal women, accelerate abdominal fat accumulation, contributing to
obesity and sarcopenic obesity. These conditions increase frailty and disability risks (Colleluori &
Villareal, 2021; Mancuso & Bouchard, 2019). Moreover, BMI has limitations in older adults,
particularly in detecting obesity in those with higher visceral fat at lower BMI values, as it does not
account for changes in body composition such as muscle loss. While BMI is useful for initial
screening, particularly for women, urban residents, and those with low physical activity, it often
underdiagnoses obesity in seniors (McKee & John, 2021; Sruthi et al., 2025).

Gender differences further complicate obesity risk. Women tend to have higher body fat,
especially after menopause, which increases their vulnerability to obesity (Muscogiuri et al., 2024;
Saha et al., 2023). Men, on the other hand, accumulate more visceral fat, making waist
circumference a more reliable indicator for assessing obesity-related health risks (Muhammad et
al., 2022). This gender disparity is also reflected in the 2023 SKI data, which shows higher obesity
risk in women. Education level also plays a critical role in obesity risk, with lower education linked
to higher obesity rates, particularly because it limits access to health knowledge and healthier
lifestyles (Hsieh et al., 2020; Witkam et al., 2021). Targeted health education is crucial for high-risk
groups, particularly older adults with lower education levels. Additionally, urban residents in
Central Java were found to have a higher obesity risk compared to rural residents, consistent with
trends across Southeast Asia, where urbanization, higher income, and better education contribute
to increased obesity rates due to lifestyle changes (Thapa et al., 2021).

Marital status also influences obesity risk. Married or widowed individuals had lower
obesity risks, likely due to social support and shared eating habits, contrasting with Western
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findings where marital status is often linked to higher obesity risk in men due to reduced social
pressure to control weight (Klos & Sobal, 2013; Nikolic Turnic et al., 2024).

Consumption of sugary beverages was strongly associated with increased obesity risk,
highlighting the need for public health interventions targeting sugary drink reduction, particularly
for older adults (Fanda et al., 2020; Malik et al., 2006). Furthermore, physical activity plays a crucial
role in obesity prevention. Heavy physical activity significantly reduces obesity risk by increasing
energy expenditure and improving body composition (Brandt & Pedersen, 2022). Community-
based exercise programs and senior-friendly environments are essential for encouraging physical
activity among older adults (Dietz, 2004). Obesity management in seniors should focus not just on
weight loss but also on preserving muscle mass and functional ability.

Combining aerobic and resistance exercise with a balanced diet can improve metabolic
health and quality of life (Villani, 2022). Given BMI's limitations in seniors, alternative measures
like waist circumference or body fat percentage are recommended for a more accurate diagnosis
(Batsis et al., 2016). Comprehensive management should include community interventions,
exercise programs, nutritional education, and creating environments that support active lifestyles
(Dewar, 2025). Primary care must prioritize muscle preservation and functional capacity,
addressing dietary, activity, and socio-economic barriers with interprofessional collaboration
(Batsis & Zagaria, 2017).

Ultimately, addressing obesity in pre-seniors and seniors in Central Java requires
integrated, evidence-based prevention and control strategies tailored to local conditions.

CONCLUSION

This study highlights that obesity in pre-seniors and seniors in Central Java is a significant public
health issue, with over 40% of respondents being overweight or obese. Key determinants include
older age, female gender, urban residence, sweet beverage consumption, and low levels of heavy
physical activity, while heavy physical activity acts as a protective factor. These findings
underscore the complex interaction between biological, socio-demographic, and lifestyle factors
influencing obesity in older adults. Efforts to control obesity should focus on integrated promotive-
preventive strategies, including reducing sugary beverage intake, promoting higher-intensity
physical activity, and creating environments that support healthy aging.

Based on these significant determinants, the following operational policy
recommendations for Central Java can be directly derived: 1) Implement community-based
interventions aimed at reducing the intake of sugary beverages, including public health campaigns
that emphasize the health risks associated with excessive sugar consumption and promote
healthier alternatives. 2) Develop urban planning policies that integrate spaces for physical activity,
such as parks and exercise areas, especially in densely populated urban areas, to encourage
vigorous physical activity among older adults. 3) Promote programs that specifically target older
adults to increase engagement in vigorous physical activity, such as senior-friendly fitness
programs and activities that cater to their physical capabilities.

However, there are important limitations in generalizing the findings of this study. First,
self-reported dietary measurements can be prone to recall bias or social desirability bias, which
may affect the accuracy of the reported consumption patterns. Second, while BMI is a useful tool
for identifying obesity, it has limitations in older adults, as it does not account for changes in body
composition, such as muscle loss or the distribution of fat, which may lead to underestimation of
obesity, particularly in those with sarcopenic obesity. Third, the study did not account for clinical
factors such as comorbidities, medications, or other health conditions that may influence obesity
risk. To address these limitations, future research should consider using longitudinal designs or
repeated measures to track changes in obesity risk factors over time.

Additionally, future studies should incorporate non-BMI adiposity indicators, such as
waist-to-hip ratio, waist circumference, or body fat percentage, to provide a more accurate measure
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of obesity in older adults. These approaches would allow for a deeper understanding of the
complex factors influencing obesity in this population and lead to more effective prevention and
intervention strategies. The results of this study provide a solid foundation for developing targeted
obesity control policies and interventions in Central Java and Indonesia.
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