Risky Behaviors and Central Obesity: National Ecological

Study in Central Java

Ardhita Solehawati ' Lukman Fauzi'

1 Public Health Department, Faculty of Sport Science, Universitas Negeri Semarang

Corresponding author: ardhitasolehawati@students.unnes.ac.id

Abstract: Based on National Basic Health Research 2018, the prevalence of central obesity in
Indonesia was 31% and it had increased successively by around 12,2% between 2007 to 2018.
This increasing number contradicts the target from the WHO to decrease the prevalence of obesity
in 2025 until it is not higher than the prevalence in 2010. That increasing national prevalence of
central obesity was in line with Central Java with increasing around 7,7% from 2007 to 2018. This
condition may lead to many non-communicable diseases as well as cardiovascular diseases (CVD)
related. So, it needs to be addressed by controlling the modifiable factors by analyzing the
correlation between risky behavior and central obesity among people aged =15 years old in Central
Java. This was an ecological study using city/district in Central Java as a unit analysis. Then,
secondary data from Central Java Province Basic Health Research 2018 was used. The collected
data was analyzed by Pearson/Spearmen test. Based on the correlation analysis, it showed that
there was no correlation between consuming sweet food (p=0.375; r=0.157), fatty food (p=0.060;
r=0.326), instant food (p=0.588; r=0.096), and carbonated drink excessively (p=0.465; r=0.130). It
also in line with the low consumption of fruit and vegetables (p=0.673; r=0.075) with central obesity
in Central Java. Moreover, the high frequency of smoking (p=0.039; r=-0.355) had a negative
moderate correlation with central obesity. It was in line with low physical activity (p=0.012; r=0.427)
and had a positive moderate correlation with central obesity. So, based on the result of this study,
there were two risky behaviors correlated with central obesity, such as smoking behavior and
physical activity.
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INTRODUCTION

Indonesia as one of the Low-Middle Income Countries is still facing the double burden of
nutrition such as undernutrition and overweight (World Health Organization, 2021). This condition
needs to be concerned more because recently, low-income family has also experienced overweight
and obesity, so it needs to be addressed (Popkin et al., 2020; Rah et al., 2021). Due to its impact,
the prevalence of Non-Communicable Diseases (NCDs) increased significantly and account for
75% of deaths in Indonesia (World Health Organization, 2018).

One of the risk factors for NCDs is obesity. Obesity is an imbalanced condition between
energy intake and expenditure, so the rest of it will be stored as fat in the body (World Health
Organization, 2021). Based on the distribution of the fat, there are three types of obesity, such as
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central obesity, peripheral obesity, and a combination of those types (central and obesity) (Aras et
al., 2015). Central obesity is the main cause of syndrome metabolic as a non-communicable
disease, such as insulin resistance, diabetes mellitus type 2, sleep apnea, hypertension,
dyslipidemia, non-alcoholic fatty liver disease (NAFLD), and other risk factors cardiovascular
diseases (CVD) related (Castro et al., 2014; Jehan et al., 2017; Muche Ewunie et al., 2022; Powell-
Wiley et al., 2021).

Within two decades, the wide world prevalence of obesity has increased three times (World
Health Organization, 2021). Globally, the prevalence of overweight and obesity in adults increased
by 27,5% from 1980 to 2013 (Tekalegn et al., 2022). Based on National Basic Health Research
(2018), the prevalence of central obesity in Indonesia was 31% and it had increased successively
by around 12,2% between 2007 to 2018. This increasing number contradicts the target from the
World Health Organization (WHO) to decrease the prevalence of obesity in 2025 until it is not higher
than the prevalence in 2010 (Ministry of Health Indonesia, 2018a). That increasing national
prevalence of central obesity was in line with Central Java. In Central Java, the prevalence of
central obesity increased around 7,7% from 2007 (21,1%) to 2018 (28,8%) (Ministry of Health
Indonesia, 2018b).

The cause of central obesity is multifactor. The factors are junk food consumption, low
consumption of fruit and vegetable, sedentary lifestyle, genetic factor, smoking status, and
emotional eating (Tekalegn et al., 2022). So, there are modifiable and non-modifiable factors.
Obesity can be prevented by controlling the modifiable as the strategy (Hruby & Hu, 2015).

According to the Central Java Basic Health Research (2018b), there were several types of
behavior that could lead to obesity, such as consuming risky food, alcohol, less fruit and vegetables,
smoking status, and low physical activity. Respectively, the proportion of consuming risky food in
DKI Jakarta, such as often consuming sweet food, fatty food, instant food, and carbonated drinks
was 36,43%, 39,41%, 6,32%, and 1,93% (Ministry of Health Indonesia, 2018b). Moreover, the
proportion of never consuming fruit and vegetable in daily, daily smoker, and low physical activity
was 13,22%, 22,89%, and 47,81%, respectively (Ministry of Health Indonesia, 2018b).

Based on the fact of that, this study aims to analyze the correlation between risky behaviors

as modifiable factors and central obesity among people aged =15 years old.
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METHOD

This study was carried out by ecological study with the city/ district in Central Java as a
unit to be analyzed. It used Central Java Province Basic Health Research 2018 as secondary data.
The dependent variable was central obesity among people aged =15 years old. Moreover, the
independent variables were the modifiable factors in the community’s behavior such as consuming
sweet food, fatty food, instant food, carbonated drinks, and fruit and vegetable, also smoking and
physical activity. Then, the collected data were analyzed by the researcher using the

Pearson/Spearmen test for getting the correlation between independent and dependent variable.

RESULTS

Risky behavior as modifiable factors of non-communicable diseases need to be addressed.
Based on the National Basic Health Research 2018 there were several risky health-related
behaviors, such as prevention behavior from mosquito bites, consuming risky foods, fruits and
vegetables, defecation habits, had washing behavior, cigarette consumption, physical activity, and
consumption of alcoholic beverages. Meanwhile, there were seven indicators in this study consist
of often (= 1 time per day) consuming sweet food, fatty food, instant food, carbonated drink, and
fruit and vegetables, also smoking everyday and low physical activity. The result of data analysis

can be seen in table 1.

Table 1. p-value and r-value of Central Obesity Determinants

No. Determinant p-value r-value
1. Consuming sweet food (= 1 time per day) 0.375 0.157
2. Consuming fatty food (= 1 time per day) 0.060 -0.326
3. Consuming instant food (= 1 time per day) 0.588 0.096
4, Consuming carbonated drink (= 1 time per day) 0.465 0.130
5. Consuming fruit and vegetable (never) 0.673 0.075
6.  Smoking behavior (every day) 0.039 -0.355
7. Physical activity (low) 0.012 0.427

The normality test was carried out with Kolmogorov-Smirmov test. Then, p-value of
normality test from all data were >0.05 or it is considered as normal. So, the hypothesis test was
carried out with the Pearson test.

Based on the statistical analysis of consuming risky food consisting of excessive sweet
food, fatty food, instant food, and carbonated drink, the result obtained p=0.375, p=0.060, p=0.588,
and p=0.465, respectively. Those p-values were more than 0.05 (p>0.05), it means that there was

no correlation between consuming sweet food, fatty food, instant food, and bicarbonate drink

56



excessively with central obesity. This uncorrelated was also found in low consumption of fruit and
vegetables with p=0.673 (p>0.05).

Moreover, the result of the correlation between high frequency of smoking behavior and
central obesity was p=0.039 (p<0.05). It means there was a moderate degree of correlation
between smoking behavior and central obesity. Moreover, the r-value (r=-0,326) indicates a
negative correlation or contradicts each other. So, the higher frequency of smoking, the lower risk
of getting central obesity.

Based on bivariate analysis between physical activity and central obesity, the result
obtained p=0.012 (p<0.05). It means there was a moderate correlation between low physical
activity and central obesity. With r-value indicates inline variables. So, the higher low physical

activity, the higher risk of getting central obesity.

DISCUSSION

This national ecological study was conducted to determine the vulnerability of people in
Centra Java from their risky behavior to central obesity event. According to the result from Central
Java Basic Health Research’s data analysis with the Pearson test, there was no correlation
between consuming sweet food and central obesity with p-value=0.375. This result contradicts the
study from Jokomarsono et al. (2022) that there was an association between high frequency of
high-sugar consumption and BMI with p-value=0.026 (p<0.05). Although there was a study stating
that there was no clear evidence if any dietary sugar added has an association with obesity (Kahn
& Sievenpiper, 2014).

Related to fatty food consumption, there was an association between high fatty food intake
and BMI with a p-value was 0,026 (p<0.05) (Jokomarsono et al., 2022). Meanwhile, from the result
of this study, there was no correlation between consuming fatty food and central obesity with p-
value of 0.060 (p>0.05). Furthermore, it contradicts the theory about consuming fatty food
excessively causes overweight or obesity. It also contradicts the study from Pakaya et al. (2020)
that there was an association between consuming fatty food among drivers in Gorontalo with p-
value=0,00 (p<0,05).

Then, another result from the Pearson test of consuming instant food showed there was
no correlation between instant food consumption and central obesity (p-value=0.588). This result
contradicts with the previous study from Alkerwi et al. (2015) that stated the ready-made meal

consumption increases the risk of getting abdominal/central obesity. Then, another study had
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showed the same result that consuming instant food related to central obesity (OR:1.46, 95% ClI:
1.11, 2.26) (Mohammadbeigi et al., 2018).

The contradiction of the study result also found in carbonated drink consumption. In this
study showed that there was no correlation between consuming carbonated drink and central
obesity (p-value=0.465). However, based on the study from Funtikova et al. (2015) there was an
association between carbonated drink consumption and the increasing of waist circumference
(WC). It was because based on the result of 10 years of follow up among men and women aged
25-74, the increasing 100 kcal of carbonated drink was associated with the increasing of WC
estimated 1,1 cm increase (p-value=0,018) (Funtikova et al., 2015).

Fruit and vegetables consumption which always be assumed to be the protective factor of
obesity, but that was not seen in this study. It is because there was no correlation between low fruit
and vegetables consumption and central obesity with p-value=0.673. This result contradicts the
cohort study carried out by Schwingshackl et al. (2015) that the increased consumption of fruit and
vegetables associated with the decreased waist circumference as the indicator of central obesity
(beta: -0.04 cmlyear; 95% ClI, -0.05 to -0.02). Then, the consumption of fruit and vegetables also
related with 9% of fat reduction (Schwingshackl et al., 2015).

Smoking associated to have lower risk of obesity, either general or central (Lopez-Sobaler
et al., 2016). That result is in line with the result of this study because there was moderate
correlation between smoking behavior and central obesity, then it showed a contradicted
association between them. So, the higher frequency of smoking, the lower BMI. It was also in line
with another study that stated the increasing of frequency and total of tobacco reduces the
probability to be obese by 13% (Plurphanswat & Rodu, 2014). It was also because of the effect of
nicotine addiction effecting the increasing of many neurotransmitters and lead to decreasing of food
intake (Lv et al., 2015).

Lastly, physical activity relate with energy balance in order to control the fat accumulation.
This study showed a moderate correlation between physical inactivity and central obesity with p-
value 0.012 and the r-value=0.427 showed positive correlation between those variables. This result
is in line with the study result from (Nuryani et al., 2021) because that study stating there was an
association between physical activity and central obesity with p-value was 0.027 (p<0.05).
Moreover, another study also stated that leisure time with less physical activity increased the risk

of central obesity (Lépez-Sobaler et al., 2016).
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CONCLUSION

According to the results and discussion, it can be concluded that smoking behavior had a
negative moderate correlation and physical activity had a positive moderate correlation with central
obesity. Meanwhile, other risky behaviors, such as consuming sweet food, fatty food, instant food,

carbonated drink, and fruit and vegetables had no correlation with central obesity.

Conflict of Interest

The authors declare that they have no conflict of interest.

Acknowledgment

The authors would say thank you to the Faculty of Sport Science, Universitas Negeri

Semarang for the research funding.

REFERENCES
Alkerwi, A., Crichton, G. E., & Hébert, J. R. (2015). Consumption of ready-made meals and

increased risk of obesity: findings from the Observation of Cardiovascular Risk Factors in
Luxembourg (ORISCAV-LUX) study. British Journal of Nutrition, 113(2), 270-277.
https://doi.org/10.1017/S0007114514003468

Aras, S., Ustunsoy, S., & Armutcu, F. (2015). Indices of Central and Peripheral Obesity;
Anthropometric Measurements and Laboratory Parameters of Metabolic Syndrome and
Thyroid Function. Balkan Medical Journal, 32(4), 414-420.
https://doi.org/10.5152/balkanmed}.2015.151218

Castro, A. V. B., Kolka, C. M., Kim, S. P., & Bergman, R. N. (2014). Obesity, insulin resistance and
comorbidities ? Mechanisms of association. Arquivos Brasileiros de Endocrinologia &
Metabologia, 58(6), 600-609. https://doi.org/10.1590/0004-2730000003223

Funtikova, A. N., Subirana, 1., Gomez, S. F., Fitd, M., Elosua, R., Benitez-Arciniega, A. A., &
Schroder, H. (2015). Soft Drink Consumption Is Positively Associated with Increased Waist
Circumference and 10-Year Incidence of Abdominal Obesity in Spanish Adults1-3. The
Journal of Nutrition, 145(2), 328-334. https://doi.org/10.3945/jn.114.205229

Hruby, A., & Hu, F. B. (2015). The Epidemiology of Obesity: A Big Picture. PharmacoEconomics,
33(7), 673-689. https://doi.org/10.1007/s40273-014-0243-x

59



Jehan, S., Zizi, F., Pandi-Perumal, S. R., Wall, S., Auguste, E., Myers, A. K., Jean-Louis, G., &
McFarlane, S. 1. (2017). Obstructive Sleep Apnea and Obesity: Implications for Public Health.
Sleep Medicine and Disorders : International Journal, 1(4).

Jokomarsono, E. P., Probandari, A., & Wiboworini, B. (2022). The Relationship between Frequency
of High-Sugar, Salt and Fat Food Consumption and the BMI in Adolescents. Internation
Summit of Science Acceleration.

Kahn, R., & Sievenpiper, J. L. (2014). Dietary Sugar and Body Weight: Have We Reached a Crisis
in the Epidemic of Obesity and Diabetes? Diabetes Care, 37(4), 957-962.
https://doi.org/10.2337/dc13-2506

Lopez-Sobaler, A. M., Rodriguez-Rodriguez, E., Aranceta-Bartrina, J., Gil, A., Gonzalez-Gross, M.,
Serra-Majem, L., Varela-Moreiras, G., & Ortega, R. M. (2016). General and Abdominal
Obesity Is Related to Physical Activity, Smoking and Sleeping Behaviours and Mediated by
the Educational Level: Findings from the ANIBES Study in Spain. PLOS ONE, 11(12),
e0169027. https://doi.org/10.1371/journal.pone.0169027

Lv, J., Chen, W., Sun, D., Li, S., Millwood, I. Y., Smith, M., Guo, Y., Bian, Z., Yu, C., Zhou, H., Tan,
Y., Chen, J., Chen, Z.,, & Li, L. (2015). Gender-Specific Association between Tobacco
Smoking and Central Obesity among 0.5 Million Chinese People: The China Kadoorie
Biobank Study. PLOS ONE, 10(4), e0124586. https://doi.org/10.1371/journal.pone.0124586

Ministry of Health Indonesia. (2018a). Epidemi Obesitas.

Ministry of Health Indonesia. (2018b). Laporan Hasil Riset Kesehatan Dasar Jawa Tengah 2018.

Minsttry of Health Indonesia. (2018). Laporan Nasional Riset Kesehatan Dasar.

Mohammadbeigi, A., Asgarian, A., Moshir, E., Heidari, H., Afrashteh, S., Khazaei, S., & Ansari, H.
(2018). Fast food consumption and overweight/obesity prevalence in students and its
association with general and abdominal obesity. Journal of Preventive Medicine and Hygiene,
59(3), E236-E240. https://doi.org/10.15167/2421-4248/jpmh2018.59.3.830

Muche Ewunie, T., Sisay, D., & Kabthymer, R. H. (2022). Diabetes mellitus and its association with
central obesity, and overweight/obesity among adults in Ethiopia. A systematic review and
meta-analysis. PLOS ONE, 17(6), e0269877. https://doi.org/10.1371/journal.pone.0269877

Nuryani, N., Muhdar, I. N., Ramadhani, F., Paramata, Y., ltsnanisa Adi, D., & Bohari, B. (2021).
Association of Physical Activity and Dietary Patterns with Adults Abdominal Obesity in
Gorontalo Regency, Indonesia: A Cross-Sectional Study. Current Research in Nutrition and
Food Science Journal, 9(1), 280-292. https://doi.org/10.12944/CRNFSJ.9.1.26

60



Pakaya, R., Deisi Badu, F., Irmawati Maliki, L., Jejak, R., Kunci, K., Fisik, A., Konsumsi, P., &
Sentral, O. (2020). Hubungan Aktivitas Fisik dan Pola Konsumsi terhadap Insiden Obesitas
Sentral pada Supir Angkot. Jumal Olahraga & Kesehatan Indonesia, 1(1).
https://jurnal.stokbinaguna.ac.id/index.php/jok

Plurphanswat, N., & Rodu, B. (2014). The association of smoking and demographic characteristics
on body mass index and obesity among adults in the U.S., 1999-2012. BMC Obesity, 1(1),
18. https://doi.org/10.1186/s40608-014-0018-0

Popkin, B. M., Corvalan, C., & Grummer-Strawn, L. M. (2020). Dynamics of the double burden of
malnutriion and the changing nutrition reality. The Lancet, 395(10217), 65-74.
https://doi.org/10.1016/S0140-6736(19)32497-3

Powell-Wiley, T. M., Poirier, P., Burke, L. E., Després, J.-P., Gordon-Larsen, P., Lavie, C. J., Lear,
S. A., Ndumele, C. E., Neeland, I. J., Sanders, P., & St-Onge, M.-P. (2021). Obesity and
Cardiovascular Disease: A Scientific Statement From the American Heart Association.
Circulation, 143(21). https://doi.org/10.1161/CIR.0000000000000973

Rah, J. H., Melse-Boonstra, A., Agustina, R., van Zutphen, K. G., & Kraemer, K. (2021). The Triple
Burden of Malnutrition Among Adolescents in Indonesia. Food and Nutrition Bulletin,
42(1_suppl), S4-S8. https://doi.org/10.1177/03795721211007114

Schwingshackl, L., Hoffmann, G., Kalle-Uhlmann, T., Arregui, M., Buijsse, B., & Boeing, H. (2015).
Fruit and Vegetable Consumption and Changes in Anthropometric Variables in Adult
Populations: A Systematic Review and Meta-Analysis of Prospective Cohort Studies. PLOS
ONE, 10(10), e0140846. https://doi.org/10.1371/journal.pone.0140846

Tekalegn, Y., Solomon, D., Sahiledengle, B., Assefa, T., Negash, W., Tahir, A., Regassa, T.,
Mamo, A., Gezahegn, H., Bekele, K., Zenbaba, D., Tasew, A., Desta, F., Atlaw, D., Regassa,
Z.,Nugusu, F., Engida, Z. T., Tesfaye, D. G., Kene, C., ... Mwanri, L. (2022). Prevalence of
central obesity and its associated risk factors among adults in Southeast Ethiopia: A
community-based ~ cross-sectional  study.  PLoS  ONE, 17(8  August).
https://doi.org/10.1371/journal.pone.0265107

World Health Organization. (2018). Noncommunicable Diseases Country Profiles 2018.

World Health Organization. (2021, June 9). Obesity and Overweight. https://www.who.int/news-

room/fact-sheets/detail/obesity-and-overweight

61



