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 Abstract 

Coronary heart disease (CHD) and Diabetes Mellitus (DM) are non-

communicable diseases (NCDs), caused by elevation of total cholesterol and 
blood glucose levels. Both indicators can be influenced by physical activity, 
determined by the type of work people do. Construction workers’ jobs involve 
a lot of physical activity with moderate to heavy intensity. This study aims to 

determine the correlation between total cholesterol and blood glucose levels 
with physical activity among construction workers. Employing an analytical 
observational design with a cross-sectional approach, the research involved 
32 construction workers from Jatiwarna without a history of CHD and DM, 

who fasted before undergoing total cholesterol and blood glucose tests. The 
Global Physical Activity Questionnaire (GPAQ) was utilized to measure 
physical activity. The collected data were analyzed statistically and revealed 
that construction workers most frequently engage in heavy physical activity, 

with 25 individuals (78.1%) participating. The total cholesterol level ranged 
from 98.3 to 269.62 mg/dL, with mostly normal levels, but 10 participants 
(31.3%) had high total cholesterol levels. In terms of fasting glucose levels, 
the value ranged from 45.17 to 114.24 mg/dL, mostly normal except for 15 

participants (53.1%) with abnormal levels. Spearman's correlation test 
showed a correlation between physical activity and total cholesterol levels 
(p-value of 0.003), as well as a correlation between physical activity and 
fasting glucose levels (p-value of 0.001). In conclusion, physical activity 

affects total cholesterol and blood glucose levels, which require balanced 
consideration alongside nutritious intake to maintain optimal metabolism.    
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INTRODUCTION  

Non-communicable diseases (NCDs), diseases that are not transmitted from person to person, tend to persist due 

to a combination of physiological, genetic, environmental, and behavioral factors. World Health Organization (WHO) 

data in 2023 showed that NCDs cause 71% of deaths each year (1). Deaths from NCDs occur in 77% of low- and middle-

income countries, including Indonesia (1). The NCDs include Coronary Heart Disease (CHD), caused by elevated total 

cholesterol levels (hypercholesterolemia), and Diabetes Mellitus (DM) characterized by elevated blood glucose levels 

(hyperglycemia) (2,3). Total cholesterol and blood glucose levels in the body can be influenced by factors such as age,  

smoking habits, dietary habits, obesity, and physical activity (1). 

Physical activity and diet greatly affect cholesterol levels in the body (4). In the context of physical activity, it 

refers to all body movements produced by skeletal muscles that require energy expenditure, derived from the food 

consumed. Cellularly, the food consumed is metabolized to produce adenosine triphosphate (ATP) utilized to perform 
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physical activity. The formation of ATP is adjusted to the needs, not all food consumed will be converted directly into 

ATP, some are stored in the from of cholesterol (5). The more physical activity, the more ATP is required, which will 

lead to less total cholesterol formation. Meanwhile, low physical activity promotes energy storage and fat accumulation, 

which can elevate cholesterol levels. 

 Physical activity also affects blood glucose levels. As body activity increases, muscles utilize more glucose. In 

order to maintain balanced blood glucose, endogenous glucose synthesis will be increased. Under normal circumstances, 

this state of mechanisms is maintained by the hormonal, nervous, and glucose regulation systems (6). 

A person’s physical activity is determined by the type of work they do. Construction workers perform a lot of 

physical activity at moderate to high intensity. In the construction workforce, roles are divided into several categories, 

including foremen, artisan labor (welders, ironworkers, carpenters), manual labor, and security personnel (7). This 

division shows that each worker has a different workload and set of physical activities.  

Research linking physical activity to total cholesterol and blood glucose levels has revealed its relationship. For 

instance, Pilch et al.’s research (2015) revealed a significant relationship between physical activity and total cholesterol 

levels in postmenopausal women, as measured by changes in body composition, lipids, and carbohydrates (8). Another 

study by Intan Sahara (2017) showed a significant relationship between physical activity and fasting blood levels in 

students at Sriwijay Stase Sports High School (9). This study analyzes the correlation between total cholesterol and blood 

glucose levels with physical activity in construction workers.  

 

METHODS  

This study employs an analytical observational design with a cross-sectional approach. It has passed ethical 

review by the health research ethics committee of Muhammadiyah Purwokerto University, KEPK/UMP/64/III/2024. The 

sample comprised 32 construction workers from Jatiwarna, selected through purposive sampling, who met inclusion and 

exclusion criteria. The criteria included not having a history of CHD and DM and fasting for 10 hours before the total 

cholesterol and blood glucose tests. The Global Physical Activity Questionnaire (GPAQ) was used to measure physical 

activity and was further categorized by activity type. The data obtained were analyzed statistically using SPSS at both the 

univariate and bivariate levels. The univariate analysis involved descriptive statistics for each variable, while the bivariate 

analysis, using Spearman's rank test (95% significance level, p < 0.05), examined correlations between physical activity 

and total cholesterol and blood glucose levels. These data  are presented in tables and in narrative form.  

 

RESULTS AND DISCUSSION 

The research data obtained from 32 construction workers as respondents are presented in the table.  

Table 1. Frequency Distribution of Characteristics of Construction Workers by Age  

Variables Mean SD Max Min 

Age (Years) 37.13 12.417 72 20 

Based on Table 1, the ages of construction workers ranged from 20 to 72 years, with an average of 37.13 years. 

In this study, the oldest respondent had a total cholesterol level of 203.89 mg/dL, while the youngest had 161.44 mg/dL. 

These results are consistent with research by Iswanto (2018), which showed that older age is associated with higher total 

cholesterol levels (10). Increasing age contributes to the deterioration of bodily functions, such as decreased estrogen and 

testosterone levels, which can alter fat distribution, allowing fat accumulation in the body. The blood sugar level of the 
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oldest respondent in this study was 97.31 mg/dL, while that of the youngest was 80.18 mg/dL. This is consistent with 

existing theory that advancing age affects the incidence of glucose intolerance. The incidence of glucose intolerance leads 

to decreased ability of the body to metabolize glucose, which is balanced by genetic factors in a person (11).  

Table 2. Frequency Distribution of Construction Workers’ Characteristics Based on Smoking Habits, Diet and BMI 

Variables Frequency Percentage% 

Smoking Habit 

Yes  

No 

 

28 

4 

 

87.5 

12.5 

Diet 

2 times a day 

3 times a day 

 

17 

15 

 

53.1 

46.9 

BMI 

Very Thin  

Thin 

Normal  

Overweight 

Obese 

 

1 

2 

24 

3 

2 

 

3.1 

6.3 

75 

9.4 

6.3 

 

Table 2 shows that 28 (87.5%) respondents have a smoking habit. Smoking habits can affect total cholesterol 

levels because smoking can reduce HDL cholesterol levels in the blood. HDL cholesterol functions to reduce excess 

cholesterol in the blood (12). 

In terms of diet, 17 (53.1%) respondents had a diet of 2 times a day, and 15 (46.9%) respondents had a diet of 3 

times a day. Diet is an indicator of lifestyle and can influence total cholesterol levels. Research by Hamna Vonny 

Lasanuddin, Rosmin Ilham, and Rianti P. Umani (2022) showed that people who have a regular diet do not experience an 

increase in cholesterol levels (13). Most respondents had a normal BMI (24; 75%), followed by 3 (9.4%) respondents 

with an overweight BMI, 2 (6.3%) respondents categorized as obese and thin, and 1 (3.1%) very thin respondent. Obesity 

occurs due to excessive fat accumulation, affecting total cholesterol levels (14). Furthermore, it disrupts insulin 

production, leading to insulin resistance and affecting blood glucose levels (15).  

Table 3. Frequency Distribution of Construction Workers’ Physical Activity  

Physical Activity Frequency Percentage (%) 

Low 0 0% 

Medium 7 21.9 

Weight 25 78.1 

Total 32 100 

 

Table 3 showed that 7 (21.9%) workers had moderate physical activity and 25 (78.1%) workers had heavy 

physical activity. This is consistent with the research findings of Oscar et al. (2015), which reported that physical activity 

levels among commercial construction workers ranged from moderate to heavy intensity (16). 
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Table 4. Descriptive Analysis of Total Cholesterol Levels 

Frequency  Value (mg/dL)  

Variables 
 

Normal 

 

High 

 

Mean 

 

Max 

 

Min 

Total Cholesterol 

Level 

22 

(68.8%) 

10 

(31.3%) 

175.35 269.62 98.31 

 

Table 4 revealed that 22 (68.8%) workers had normal total cholesterol levels, while 10 (31.3%) workers had 

high levels, with an average of 175.35 mg/dL. Research by Santi, Parwati, and Mirayanti (2019) revealed that the total 

cholesterol levels of manual workers are mostly within the normal range, with an average of 158.63 mg/dL (17). This is 

because manual laborers have sufficient physical activity. Table 4 also shows that the lowest total cholesterol level among 

construction workers was 98.31 mg/dL, and the highest was 269.62 mg/dL. 

Table 5. Descriptive Analysis of Blood Sugar Levels 

Frequency  Value (mg/dL)  

Variables Normal Abnormal Mean Max Min 

Blood Glucose 

Levels 

17 

(53.1%) 

15 

(46.9%) 

79.34 114.24 45.17 

 

Table 5 shows that blood sugar levels for 17 (53.1%) workers are within normal values, and 15 (46.9%) are 

abnormal, with an average fasting blood sugar level of 79.34 mg/dL. Previous research revealed that a pattern of heavy 

physical activity has a fasting blood sugar level <80 mg/dL (9). Then, Table 5 also shows that the highest level obtained 

was 114.24 mg/dL and the lowest level was 45.17 mg/dL. 

Table 6. Correlation Between Total Cholesterol and Blood Sugar Levels with Physical Activities  

Correlation Variables N Sig. (p-value) Correlation Coefficient (r) 

Total Cholesterol Level with 

Physical Activity 

32 0.003 -0.504 

Blood Sugar Levels with 

Physical Activity 

32 0.001 -0.577 

 

Based on Table 6, the correlation between total cholesterol level and physical activity had a p-value of 0.003 

(p<0.05) and a correlation coefficient (r) of -0.504. It can be concluded that there is a relationship between total cholesterol 

levels and physical activity in construction workers. The correlation coefficient in this study is moderate with a negative 

direction, meaning that physical activity is inversely proportional to the total cholesterol level. This finding is consistent 

with the research by Zuhroiyyah, Sukandar, and Sastradinanja (2017) on the relationship between physical activity and   
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total cholesterol, LDL, and HDL cholesterol, which showed a significant association between physical activity and total 

cholesterol (18).  

Regarding the correlation between blood sugar levels and physical activity, the p-value is 0.001 (p<0.05), with 

a correlation coefficient (r) of -0.577. This shows that there is a strong relationship between blood sugar levels and 

physical activity in construction workers, with a negative correlation direction, meaning that when physical activity is 

heavy, blood sugar levels are not high, and vice versa. The research finding is in line with the research by Reza and Zahrah 

(2022) that there is a relationship between physical activity and blood sugar levels (19). 

 

CONCLUSION  

The results showed that there was a significant relationship between physical activity with total cholesterol levels 

and blood sugar levels. Physical activity is a factor that affects total cholesterol levels and blood sugar levels in the body. 

It is expected for people who do physical activity at work to maintain health with adequate and nutritious food intake 

needs, and balance the type of workload so as not to interfere with the body's metabolism.  
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