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Abstract 
Nutritional status reflects the balance between nutrient intake and 
the body's requirements, influenced by various factors including 
macronutrient consumption and physical activity. This study aims 
to identify and analyze the relationship between energy, 
carbohydrate, protein, and fat intake, as well as physical activity, 
with employees' nutritional status. This research employed an 
observational analytical quantitative design with a cross-sectional 
approach, involving a sample of 74 respondents. Macronutrient 
intake was measured using a 2x24-hour food recall, and physical 
activity was assessed using the Baecke questionnaire, while 
nutritional status was measured based on Body Mass Index (BMI). 
Data analysis was performed using the Spearman Rank correlation 
test. There were significant positive correlations between energy 
intake and nutritional status (p = 0.003; r = 0.342), carbohydrate 
intake and nutritional status (p = 0.022; r = 0.266), and fat intake 
and nutritional status (p = 0.000; r = 0.508). The strongest 
positive correlation was observed between fat intake and 
nutritional status (r = 0.508).The strongest association was found 
between fat intake and nutritional status (r = 0.508). However, no 
significant relationship was observed between protein intake and 
nutritional status (p = 0.057; r = -0.222). There is a relationship 
between physical activity and nutritional status (p = 0.000; r = -
0.798). These results indicate that the greater the intake of energy, 
carbohydrates, and fat, the higher the likelihood of an individual 
being overweight or obese. 
Keywords: employees; macronutrient intake; nutritional status; 
physical activity 
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INTRODUCTION 
Nutritional status refers to the condition of an individual's body that arises from the balance 

between consumed nutrients and the nutrients required. According to the World Health 
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Organization (WHO, 2021), over 1.9 billion adults aged 18 years and older are overweight. 
Macronutrient intake, levels of physical activity, frequency of exercise, and nutritional 
knowledge are among the factors contributing to many people having an abnormal nutritional 
status. Research by Sari and Rizqiya (2023) indicates that the majority of adult respondents 
with excess nutritional status generally have a higher energy intake, indicating a correlation 
between nutrient consumption and nutritional status. Physical activity plays a vital role in 
balancing the nutrients expended by the body (Harjatmo et al., 2025). According to research 
conducted by Sugianto (2017), there is a significant relationship between physical activity and 
nutritional status. Respondents with light physical activity tend to have an excess nutritional 
status compared to respondents with heavy physical activity. 

Abnormal nutritional status can affect employees' physical condition, motivation, and 
responsiveness. This can result in lower work productivity (Riyani, 2016). In addition to reduced 
productivity, abnormal nutritional status can also cause work fatigue. According to the 
International Labour Organization (ILO), each year, work-related accidents caused by fatigue 
kill two million workers (Bakri et al., 2021). According to Bakri et al. (2021), this can impact the 
welfare and economy of workers' families, and if it continues, it will affect the company's 
productivity levels. A study conducted by Hamid et al. on production workers at PT Maruki 
International Indonesia showed that workers' nutritional status greatly influences how often 
they feel tired at work. 

PT. Eurochair Internusa is a manufacturing company that provides a variety of indoor and 
outdoor furniture and decor collections, most of which are made from natural materials such as 
rattan. Based on preliminary study data on BMI measurements, dietary intake, and physical 
activity among 22 production employees at PT. Eurochair Internusa, more than 50% of 
employees are overweight. The majority of employees with excess nutritional status tend to 
have high energy intake and low physical activity, whereas employees with normal nutritional 
status have good energy intake and tend to be physically active. Based on the data above, 
further research is necessary to investigate the underlying causes of abnormal nutritional status 
among production employees at PT. Eurochair Internusa, particularly concerning macronutrient 
intake and physical activity factors. Therefore, this study aims to examine the relationship 
between macronutrient intake and physical activity with nutritional status among production 
department employees at PT. Eurochair Internusa in Mojokerto Regency. 

The benefits of this research are that it provides researchers with knowledge related to 
public nutrition, especially for workers. In addition, this research can provide information on 
each employee's nutritional status, education on a balanced diet, and awareness of the 
importance of physical activity for health. For companies, this research can serve as a basis for 
developing work policies such as a healthy canteen and periodic nutrition counselling. 

RESEARCH METHOD 
Research Design 

This study is an observational analytical study with a cross-sectional design and a 
quantitative approach to determine the relationship between the level of macronutrient intake 
and physical activity with nutritional status among employees of PT. Eurochair Internusa. 

Time and Place of Research 
This research was conducted at PT Eurochair Internusa. Data collection was carried out 

from January to February 2026. The research location was selected based on preliminary study 
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results showing that the majority of employees have a high fat intake and light physical activity, 
which may affect nutritional status. 

Research Target/Subject 
The target population of this study consisted of all production employees at PT Eurochair 

Internusa. Research respondents were selected using purposive sampling techniques. The 
research sample consisted of 74 production employees who met the inclusion and exclusion 
criteria as follows: Inclusion criteria: employees willing to serve as research respondents by 
providing informed consent, employees aged 20 to 59 years, and no special needs. For the 
exclusion criteria, employees who were pregnant or had chronic illnesses that could affect 
nutritional status, employees who were ill during the study, and employees who resigned during 
the study. 

Research Procedure 
In this study, respondents' macronutrient intake was measured using a 2x24-hour food 

recall questionnaire administered via interviews during holidays and workdays. Respondents' 
physical activity was assessed using the Baecke questionnaire, and nutritional status was 
measured using Body Mass Index (BMI), calculated from directly measured weight and height. 
Eligible respondents will be informed about the research objectives and procedures and will sign 
a consent form to participate if willing. Once all data is collected, it will be analysed using the 
Statistical Package for the Social Sciences for univariate and bivariate analysis. The bivariate 
relationship between macronutrient intake and physical activity will be tested using the 
Spearman rank test with a significance level of p<0.05. 

Instruments and Data Collection Techniques 
The data collected included respondent characteristics, macronutrient intake, physical 

activity, and nutritional status. Respondent characteristics such as age, gender, and education 
level were obtained through interviews using a structured questionnaire. Data on respondents' 
macronutrient intake were collected using a 2x24-hour Food Recall interview on both holidays 
and workdays to assess respondents' average daily intake. Physical activity was measured using 
the Baecke questionnaire, which assesses respondents' physical activity levels during work, 
sports, and leisure time. Body weight and height measurements were conducted directly using 
a digital scale and a microtoise to determine respondents' nutritional status. 

Research data collection was obtained through several stages: (1) obtaining research 
permission from the research site, PT Eurochair Internusa; (2) obtaining approval to conduct 
research from the Health Research Ethics Committee of Universitas Negeri Surabaya; (3) 
recruiting respondents who met the inclusion criteria; (4) providing an explanation of the 
research objectives and obtaining consent from the respondents; (5) conducting interviews 
using a questionnaire to collect data on respondent characteristics, macronutrient intake, and 
physical activity; and (6) measuring weight and height. To ensure the completeness of the data 
obtained, the collected data will be re-verified to ensure that it is fully completed, and then the 
measurement and interview results will be coded according to their classification and analysed 
using the Spearman correlation test. 

RESULTS  
Respondent Characteristics 

The population in this study comprises all employees working in the production department 
of PT. Eurochair Internusa. The characteristics of the respondents examined in this study include 
age, gender, and highest level of education. Respondents' age variable is grouped into 19–29 
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years, 30–49 years, and 50–59 years; gender is differentiated into male and female; and 
respondents' education level is classified into two categories: senior high school/vocational 
school and diploma/bachelor (D/S1). 
Table 1. Respondent Characteristics 

Respondent Characteristics n (%) 

Age 
19 - 29 
30 - 49 
50 - 59 

25 
45 
4 

33.8 
60.8 
5.4 

Total 74 100 

Gender Male 
Female 

46 
28 

62.2 
37.8 

Total 74 100 

Education Level High School/Vocational School 
Diploma/Bachelor 

66 
8 

89.2 
10.8 

Total 74 100 

Statistical analysis result of the relationship between macronutrient intake and nutritional status 
The statistical test results of the relationship between macronutrient intake and nutritional 

status were analysed using the Spearman rank test, with the test results presented in the table. 
Table 2. Statistical analysis results of the relationship between macronutrient intake and 
nutritonal status 

Nutritional Status Correlation 
Coefficient 

(r) 

P-
value    Under-

weight 
Normal Over-

weight 
Obesity 

I 
Obesity 

II 
Total 

Energy 
Intake 

Less        n 3 7 1 1 1 13  
 
 

0.342 
 
 
 

 
 
 

0.003 

(%) (23.07) (53.8) (7.6) (7.6) (7.6%) (100) 
Good      n 1 17 14 25 2 59 

(%) (1,6) (28.8) (23.7) (42.3) (3.38) (100) 
More       n 0 0 1 1 0 2 

(%) (0) (0) (50) (50) (0) (100) 
Total       n 4 24 16 27 3 74 

(%) (5,4) (32.4) (21.6) (36.4) (4.05) (100) 
Carbohydrate 
Intake 

Less        n 3 9 5 2 2 21 

0.266 0.022 

(%) (14,2) (42.8) (23.8) (9.5) (9.5) (100) 
Good       n 1 15 10 25 1 52 

(%) (1.9) (28.8) (19.2) (48.07) (1.9) (100) 
More       n 0 0 1 0 0 1 

(%) (0) (0) (100) (0) (0) (100) 
Total      n 4 24 16 27 3 74 

(%) (5.4) (32.4) (21.6) (36.4) (4.05) (100) 
Protein  
Intake 

Less        n 0 8 6 11 2 27 

-0.222 0.057 

(%) (0) (29.6) (22.2) (40.7) (7.4) (100) 
Good       n 3 14 10 16 1 44 

(%) (6.81) (31.8) (22.7) (36.36) (2.27) (100) 
More       n 1 2 0 0 0 3 

(%) (33.33) (66.6) (0) (0) (0) (100) 
Total       n 4 24 16 27 3 74 

(%) (5.4) (32.4) (21.6) (36.4) (4.05) (100) 
Fat 
Intake 

Less         n 2 9 1 1 0 13  
 
 

0.508 

 
 
 

0.000 

(%) (15.38) (69.23) (7.6) (7.6) (0) (100) 
Good       n 2 14 9 13 2 40 

(%) (5) (35) (22.5) (32.5) (5) (100) 
More       n 0 1 6 13 1 21 

(%) (0) (4.7) (28.5) (61.9) (4.7) (100) 
Total       n 4 24 16 27 3 74 
 (%) (5.4) (32.4) (21.6) (36.4) (4.05) (100)   
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In Table 2, the results of the Spearman correlation analysis indicate that among the four 
nutritional intake variables, fat intake shows the strongest relationship with nutritional status, 
with a correlation coefficient r = 0.508 and p = 0.000, indicating a significant positive 
relationship of fairly strong magnitude. Meanwhile, for energy and carbohydrate intake, the p-
values were found to be 0.003 for energy intake and 0.022 for carbohydrate intake, with 
correlation coefficients r of 0.342 for energy intake and 0.266 for carbohydrate intake, both 
indicating a significant positive relationship of weak magnitude. Thus, an increase in fat, energy, 
and carbohydrate intake is likely to be accompanied by an improvement in nutritional status 
towards overweight and obesity. Unlike the other three variables, protein intake has a 
correlation coefficient r = -0.222 with a p-value = 0.057, indicating no statistically significant 
relationship between protein intake and nutritional status. 

Statistical analysis result of the relationship between physical activity and nutritional status  
The results of the statistical test on the relationship between physical activity and nutritional 

status were analysed using the Spearman rank test, with the test results presented in a table. 
Table 3. Statistical analysis results of the relationship between physical activity and nutritional 
status 

Nutritional Status Correlation 
Coefficient 

(r) 

P-
value    Under-

weight 
Normal Over-

weight 
Obesity 

I 
Obesity 

II 
Total 

Physical 
Activity 

Light n 0 0 0 0 0 0 

-0.798 0.000 

(%) (0) (0) (0) (0) (0) (0) 

Medium n 0 4 16 27 3 50  
(%) (0) (8) (32) (54) (6) (100) 

Heavy n 7 17 0 0 0 24 
(%) (29.1) (70.8) (0) (0) (0) (100) 

Total n 7 21 16 27 3 74 
(%) (9.4) (28.3) (21.6) (36.4) (4.05) (100) 

 
Based on the analysis results in Table 3, it can be concluded that there is a significant 

relationship between physical activity and respondents' nutritional status (p = 0.000) with a 
correlation coefficient of -0.798, which indicates a very strong negative relationship, meaning 
that the more active or higher the level of physical activity of the respondents, the more their 
nutritional status tends to be normal or lower. 

DISCUSSION 
The study results show a P value of 0.003 (<0.05) with a correlation coefficient (r) of 0.342, 

indicating a relationship between energy intake and nutritional status with a moderate strength 
of correlation, supporting the acceptance of Ha. This finding is consistent with research by 
Sunansyah et al. (2024), which found a relationship between energy intake and nutritional 
status among employees at the Tangerang Selatan National Unity and Politics Office. The 
correlation coefficient indicates that the higher a person's nutritional status, the higher their 
energy intake. In Table 4.5, the cross-tabulation shows that the group with adequate energy 
intake is dominated by respondents with obesity (45.7%), while the group with insufficient 
energy intake is dominated by respondents with normal nutritional status (46.1%). Excess 
energy intake can negatively impact the body if not utilised properly. 

Statistical analysis of carbohydrate intake and nutritional status showed a p-value of 0.022 
(< 0.05) with a correlation coefficient of 0.226, indicating a relationship between carbohydrate 
intake and nutritional status among employees. This result is consistent with the study by 
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Siregar (2019), which stated that there is a relationship between carbohydrate intake and 
nutritional status in workers. Carbohydrates play an important role as the main energy source 
for the body and as a supplier of glucose for the brain. When carbohydrate intake exceeds the 
body's needs, the excess is not immediately used but is stored as glycogen in the liver and 
muscles. However, the liver and muscles also have limited glycogen storage capacity. Once this 
capacity is reached, the excess glycogen will be converted into fat and stored in adipose tissue 
(Siregar, 2019). 

Protein is a macronutrient that functions as a body-building substance, plays a role in the 
immune system, and serves as an energy source for the body after carbohydrates and fats 
(Tejasari, 2019). Protein will be used as an energy source once carbohydrate and fat reserves 
are depleted. Based on observations, respondents with adequate protein intake accounted for 
over 50% of the total and were predominantly those with overnutrition (overweight and 
obesity). This indicates that a person's nutritional status is more likely influenced by the overall 
balance of nutrient intake rather than protein intake alone. Based on statistical analysis, no 
relationship was found between protein intake and the nutritional status of respondents 
(p=0.057; r=0.222). This is in line with research by Ariyani et al. (2025), which found no 
relationship between protein intake and the nutritional status of employees at Mitra Kemayoran 
Hospital, Jakarta. Meanwhile, research by Rahmi (2023) on young adult age groups found a 
relationship between protein intake and nutritional status (p=0.039). This indicates that the 
relationship between protein intake and nutritional status may vary depending on population 
characteristics. Differences in research results regarding the relationship between protein and 
nutritional status may also be caused by methodological variations. This study used a cross-
sectional design to measure protein intake over a short period (2 × 24 hours), which may not 
fully reflect the respondents' long-term protein intake patterns. This contrasts with studies using 
the Food Frequency Questionnaire (FFQ) or prospective methods, which can capture more 
stable consumption patterns. Research by Damayanti et al. (2024) on workers in the 
manufacturing sector in Surabaya indicates that the burden of physical activity has the strongest 
correlation with nutritional status, as it directly affects energy expenditure, which is more 
dominant compared to the intake of specific macronutrients. 

The analysis of the relationship between fat intake and nutritional status found a p-value 
of 0.000 (<0.05) with a correlation coefficient (r) of 0.508. This result indicates that fat intake 
has a sufficiently strong and significant positive relationship with the nutritional status of 
production staff. This is in line with Siregar (2019), who stated that there is a significant 
relationship between fat intake and nutritional status, and research conducted by Sunansyah et 
al. (2024) found that there is a relationship between fat intake and nutritional status among 
employees. Fat is a macronutrient that provides the highest energy contribution of 9 calories 
per gram compared to protein and carbohydrates. Compared to excess intake of carbohydrates 
and protein, excess fat intake has a much higher conversion coefficient. Consequently, 
individuals with excessive fat intake are more prone to being overweight or obese. Based on 
the cross-tabulation results in this study, it was found that the majority of respondents with 
excessive fat intake tended to have an excessive nutritional status. 

Bivariate analysis using Spearman’s Rank Correlation revealed that there is a relationship 
between physical activity and employees' nutritional status, with a p-value of 0.000. Meanwhile, 
a negative correlation coefficient of -0.798 was obtained, indicating that the strength of the 
relationship between physical activity and nutritional status is very strong. The negative sign of 
the correlation coefficient signifies that the variables are inversely related. The higher the level 
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of physical activity, the lower the respondents' nutritional status, and conversely, the lower the 
level of physical activity, the higher their nutritional status. This result is consistent with the 
study by Zulfa et al. (2022), which reported a significant association between physical activity 
and employees' nutritional status (p = 0.000). Physical activity refers to any form of bodily 
movement involving skeletal muscles that results in energy expenditure (Atika et al., 2024). 

CONCLUSION 
Based on the findings, it was shown that energy, carbohydrate, and fat intake are 

significantly related to the nutritional status of respondents, meaning that the higher the 
consumption of these three nutrients, the greater the tendency for the respondents' nutritional 
status to lean towards overweight. Conversely, protein intake did not show a statistically 
significant relationship with nutritional status, indicating that the level of protein consumption 
is not directly reflected in changes in the respondents' nutritional status. 

Meanwhile, physical activity has been shown to have a significant relationship with the 
nutritional status of respondents, where the lower the level of physical activity, the higher their 
nutritional status. In other words, respondents with low physical activity tend to have a higher 
nutritional status (overweight to obese). These findings affirm that the imbalance between 
macronutrient intake (particularly energy, carbohydrates, and fats) and low physical activity is 
a major factor that can increase nutritional status among production sector employees at PT. 
Eurochair Internusa. 
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