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Abstract  
Background: Obesity is a global health problem with a continuing trend of increasing population. A 
positive energy balance, where energy intake is more remarkable than energy expenditure, will 
cause fat accumulation. Obesity due to the expansion of fat, especially visceral fat, is a risk factor 
for noncommunicable diseases. Office employees can become obese with a high-calorie diet and a 
sedentary lifestyle. This study aims to determine the correlation between energy intake and 
physical activity with visceral fat in obese office workers. 
Methods: This cross-sectional study was conducted on obese office staff at RSCM. Energy intake 
was assessed with 3 x 24-h food recalls. Physical activity was assessed with the GPAQ questionnaire, 
and visceral fat was considered with multifrequency BIA. 

Results:  A total of 66 study subjects with an average age of 41 years were women and included in 
the category of obesity degree I. Almost all subjects had abnormal visceral fat volume with a median 
of 2.95 L (1.3 – 8.5 L). Most have more energy intake, with an average intake of 2196 ± 467 kcal. 
Most had moderate physical activity with a median value of 1850 MET (120 – 4680 MET). There was 
a moderate correlation between energy intake and visceral fat (r=0.554, p<0.001) and a weak 
correlation between physical activity and visceral fat (r=-324, P=0.008). 
Conclusion: There was a moderate correlation between energy intake and visceral fat and a weak 
correlation between physical activity and visceral fat. 

Keywords: obese, workers, visceral fat, energy intake, physical activity, 24-h food recall, GPAQ

Introduction 

 

Obesity is a public health problem worldwide and 

a severe problem in developing countries.1 Obesity 

occurs due to excess accumulation of body fat. 

Visceral fat accumulation is associated with central 

obesity. Increased visceral fat will result in insulin 

resistance, which is the basis of abnormalities in  

 

metabolic syndrome.2 Metabolic syndrome due to 

visceral fat is a risk factor for non-communicable 

diseases, such as cardiovascular disease, 

hypertension, and diabetes mellitus.3 The World 

Health Organization (WHO) states that 

noncommunicable diseases acquired from 

metabolic syndrome are the most significant cause 

of death worldwide, which causes 41 million 

deaths each year or 71% of causes of death 

globally.4  

Fat accumulation in obesity results from energy 

imbalance when energy intake from food or diet is 

higher than energy expenditure. Energy 

expenditure consists of basal metabolism,  
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thermogenesis, and physical activity.5 Positive 

energy balance that occurs continuously will lead 

to obesity and fat accumulation, especially 

abdominal or central obesity.6 Research conducted 

by Widiantini et al. of office employees with a 

State Civil Apparatus status of 1,119 employees, 

48.3% were obese, where office employees had a 

lifestyle with a high-calorie diet and a sedentary 

lifestyle. In this study, physical activity was found 

to have a significant relationship with obesity with 

a value of p = 0.000, but there was no significant 

relationship between energy intake and obesity.7 

This differs from the results of a study conducted 

by Christina et al.,8 which shows a significant 

relationship between energy intake and obesity in-

office employees. Strategies for preventing and 

managing central obesity with a negative energy 

balance are associated with decreased visceral fat. 

Still, whether physical activity has a role or diet is 

hypocaloric is unclear. 9 

 

Methods 

 

Study population and design 

 

A cross-sectional study was conducted on office 

workers in dr. Cipto Mangunkusumo Hospital, 

Jakarta, Indonesia, from August 2022 to September 

2022. Subjects were recruited using consecutive 

sampling, with the inclusion criteria being older 

than 18 years old and a body mass index (BMI) ≥ 

25 kg/m2. Subjects who cannot be checked for body 

composition (pacemaker, prosthesis, unable to 

stand, oedema), pregnant, taking drugs that can 

inhibit the absorption of nutrients and physical 

disabilities are excluded. This study's primary 

outcome was the correlation between energy intake 

and physical activity with visceral fat in an obese 

office worker.  

 

Data collection 

 

Subjects were interviewed for age, sex, ethnicity, 

and smoking status. Weight measurement was 

taken using an electronic scale (SECA) with a 

precision of 0.1 kg, and height measurement was 

taken using a stadiometer. Body mass index (BMI) 

was calculated as weight in kilograms per height in  

 

meters squared (kg/m2). Visceral fat was assessed 

with Multifrequency bioelectrical impedance 

analysis (BIA) under SECA Body Composition 

Analyzer 525. SECA Analytics 115 software will 

read the subject's body composition. Food intake 

was analyzed using a 3x24-hours food recall. Food 

book photos were used to visualize the food intake 

and gave aid in the food portion size estimation. 

The food intake data was put into Nutrisurvey 

using the United States Department of Agriculture 

(USDA) database. Physical activity was assessed 

using the Global physical activity questionnaire 

(GPAQ). 

 

Ethical approval 

 

Ethical permission was obtained from Committee 

for Ethics in Research, Faculty of Medicine 

Universitas Indonesia (No. KET-

977/UN2.F1/ETIK/PPM.00.02/2021 and protocol 

number 21-10-1069). 

 

Statistical analysis 

 

Data were analyzed using Windows's Statistical 

Package for the Social Sciences (SPSS) version 26. 

Normal data distribution was assessed if the p-

value >0.05 using the Kolmogorov-Smirnov test. 

Mean and standard deviation was used to describe 

normally distributed data, and median with 

minimum-maximum values was used otherwise. 

Pearson or Spearman correlation tests were used to 

analyze the correlation between variables, with a p-

value <0.05 considered significant. A linear 

regression test was used to ascertain the variables. 

 

Results  
 

A total of 66 participants were enrolled in this 

study. The total number of RSCM employees in 

2022 is 5,148 people. The mean age of the research 

subjects was 41 years. The subjects came from the 

Javanese tribe (60.6%). There were 17 people 

(25.8%) who had smoking habits. The results of the 

anthropometric distribution showed that the 
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median value of BMI was 29.5 kg/m2; 35 people 

(53%) had grade I obesity nutritional status, and the 

rest had grade II. The results of the distribution of 

visceral fat values were 2.95 L. Sixty-one subjects 

(92.4%) had abnormal (increased) visceral fat, and 

the rest were normal. Subjects' physical activity 

values showed a median of 1850 MET, and most 

had moderate physical activity. Characteristics of 

the participants can be seen in Table 1 above. 

The correlation between energy intake and 

physical activity with visceral fat is presented in 

Table 2. There was a statistically significant 

correlation using the Rank Spearman correlation 

test.
 

Table 2. Correlation between energy intake and physical activity with visceral fat 

Variable Visceral fat 

Correlation coefficient P value 

Energy intake 0,554 <0,001 

Visceral fat -0,324 0,008 

*statistically significant (*p<0.05) 

 

Discussion 

 

Participants were mostly female, 41 years old, and 

obese grade I. Prevalence study on American 

women, 65% of them are obese at the age of 40 to 

59 years, and 73.8% are obese after entering the age 

of 60 years.10 Women who enter perimenopause, 

namely aged 40-59 years, there will be a decrease 

in ovarian function which results in a reduction of 

energy expenditure, and if energy intake is not 

reduced, it will result in an increase in fat mass and 

redistribution of abdominal fat.11 

Characteristics n = 66 
Age (year) 41,97 ± 9,57* 

Sex (n, %)  
    Male 30 (45,5%) 

    Female 36 (54,5%) 
Weight (kg) 74,1 (58,5 – 129,4) † 

Height (cm) 160,3 ± 8,3* 
Smoking (n,%)  

    No 49 (74,2%) 
    Yes 17 (25,8%) 

BMI (kg/m2) 
    Obese class I (n, %) 

    Obese class II (n,%) 

29,5 (25 – 48,5) † 

35 (53%) 

31 (47%) 
Visceral fat (L) 

    Normal (n, %) 
    Upnormal (n, %) 

2,95 (1,3 – 8,5) † 

5 (7,6%) 
61 (92,4%) 

Physical activity score (MET) 
    Light 

1850 (120 – 4680) † 
18 (27,3%) 

    Medium 33 (50%) 
    Vigorous 15 (22,7%) 

Energy intake (kcal) 
    Insufficient 

    Sufficient 
    Excessive 

2196 ± 467* 

4 (6%) 

17 (26%) 
45 (65%) 

Protein (g/kg) 1 (0,5 – 1,8)† 
Fat (%) 34 ± 4* 

Carbohydrate 54 ± 5* 

 

Table 1. Characteristics of the study participants 
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There were 17 subjects (25.8%) who had smoking 

habits. Obesity and smoking have the pathogenesis 

of inflammatory disorders with almost the same 

characteristics, so they mutually increase oxidative 

stress. Chronic exposure to toxic substances and 

inhaled particulate matter from second-hand smoke 

is an important effector of oxidative stress during 

smoking. In obesity, especially characterized by 

metabolic disorders, greater accumulation of fatty 

acids in adipose tissue alters the metabolic profile 

of cells, increasing free fatty acids, which activate 

stress signals, inflammatory processes, and the 

production of inflammatory mediators. Molecular 

signalling, smoke-induced inflammation, and 

obesity involve increased oxidative stress, 

followed by activation of innate immune 

responses, particularly affecting adipose tissue in 

obesity and airway epithelial cells in smokers, 

which have important roles in the pathogenesis of 

the disease.12 

The subject's median BMI was 29.5 kg/m2, with 

the lowest BMI of 25 kg/m2 and the highest BMI 

of 48.5 kg/m2. The number of subjects with obese 

class I was 35 people (53%). The study by 

Kunyahamu et al.13 showed a fairly high 

prevalence of obesity among health workers, 

reaching 54.2%. An increase in a person's BMI will 

increase the risk of suffering from DM and 

cardiovascular disease.14 In the last two years, the 

government has implemented work-from-home 

regulations (WFH) to prevent transmission of 

COVID-19 during a pandemic. Coskun study et al. 

show an increase in the average BMI from 24 

kg/m2 before the pandemic to 24.9 kg/m2 during 

the pandemic, as well as an increase in the amount 

of time doing sedentary activities from 7.7 

hours/day before the pandemic to 10.6 hours /day 

during the pandemic.15 The median value of the 

subject's visceral fat volume was 2.95 L, with a 

range of values from 1.3 to 8.5 L. In this study, 61 

subjects (92.4%) had increased or abnormal 

visceral fat volume. Westphal et al.16 study 

assessed body composition using the BIA SECA 

252 and obtained an average Asian ethnic visceral 

fat volume of 1.9 ± 1.1 L. 

Subjects had less energy intake by 6% but had a 

nutritional status of obesity. Various factors could 

cause this, including because the subject reported  

 

food intake that was less than actual food intake 

(flat slope syndrome) or lower energy expenditure 

that resulted in a positive energy balance which 

made the subject become obese.17 Sixty-five 

percent of the subjects in this study had excess 

energy intake, and the subjects had a habit of eating 

foods with high-calorie density at breakfast, lunch, 

and dinner. At breakfast and lunch, the subjects 

bought food around the RSCM environment, so a 

strategy is needed in community settings to 

regulate the intake of employees at RSCM. 

According to a study by Onufrak et al.18 the food 

available at work had low dietary quality providing 

unhealthy food in vending machines, canteens, and 

catering available at work. 

One factor that has been known to trigger 

obesity is unhealthy food with a high energy 

density of food, namely the energy content of more 

than 225 – 275 kcal per 100 g of food. Fast food 

causes obesity (obesogenic) because it has a high 

energy density and a composition that contains 

high levels of saturated fatty acids and trans fats, 

processed starch, and added sugar.6 Health 

promotion programs to promote healthy behaviour, 

such as nutritional counselling, setting up smoking-

free area policies in the workplace, insurance, and 

work environment support in providing healthy 

food choices in canteens or cafeterias, have proven 

effective in changing healthy behaviour among 

employees.18  

The median value of the subject's physical 

activity was 1850 MET with a minimum value of 

120 MET and a maximum value of 4680 MET. 18 

subjects (27.3%) were included in the light 

physical activity category, 33 subjects (50%) were 

categorized in moderate physical activity, 15 

subjects (22.7%) were included in the heavy 

physical activity category. In the study conducted 

by Saridi et al. on the subject of health workers in 

a Middle Eastern country, it was known that 37.8% 

of administrative employees had light physical 

activity, 48.6% had moderate physical activity, 

13.5% did vigorous physical activity.19  

According to existing literature, physical 

activity and nutrition interventions involving 

counselling, education, and group work activities 

showed significant changes in sedentary behaviour 

and eating habits, improving physical and mental  
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health, thereby reducing health care costs and 

employee absenteeism.20 There was a significant 

moderate correlation between energy intake and 

visceral fat (r=0.554, p<0,001); this was consistent 

with a study in India in a population of women with 

a BMI of more than 24.9 kg/m2 (r=0.451, 

p≤0.05).21 There was a significant correlation 

between energy intake and visceral fat. Still, it has 

a moderate correlation strength in this study. The 

population of women aged 40–50 years can 

experience a decrease in estrogen, which affects 

BMR. 11 BMR has a significant relationship with 

visceral fat (r=0.332, p=0.018).22 

Each excess energy from food intake of 1% per 

day is estimated to cause an increase of 10 kg of fat 

mass in a decade.23 There was a significant weak 

correlation between energy intake and visceral fat 

(r=-0.324, p=0,008); this was consistent with 

Lagzdina and Rumaka24 study found a weak 

negative correlation between physical activity and 

visceral fat with a value of r = -0.379. The results 

of this study follow previous research conducted by 

Rosa and Riamawati25 on office employees, 

namely that there is a significant relationship 

between physical activity and the incidence of 

central obesity, which is a physical manifestation 

of high levels of visceral fat (p=0.028; OR=5.40).  

This differs from the research conducted by 

Kurniasanti26 which found a non-significant 

relationship between physical activity and visceral 

fat (p>0.05). One of the systematic studies by 

Andos et al.27 reported that individuals and the 

social environment had a relationship to sedentary 

behaviour. Based on cross-sectional studies and 

longitudinal studies, smoking habits, drinking 

alcohol, and short sleep periods affect physical 

activity carried out during free time. 

 

Conclusion 

 

There was a significant moderate correlation 

between energy intake and visceral fat and a 

significant low correlation between physical 

activity and visceral fat in obese office workers. 

This study aligns with the guidelines for managing 

obesity: energy intake and physical activity have a 

role in reducing body weight and fat mass. 

Currently, obesity therapy management  

 

emphasizes comprehensive lifestyle change 

interventions, primarily by reducing energy intake, 

eating a healthy diet with balanced nutrition, and 

increasing physical activity.28 
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