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ABSTRACT 
Lifestyle-related risk factors are becoming more common in the workplace, and thus in industrial workers, and 
are a factor in the rising burden of non-communicable diseases (NCDs). Industrial workers have been observed 
to suffer from occupational stress, irregular eating patterns, lack of exercise and sitting for long periods of time, 
which can negatively impact their nutrition and health. The present study was an attempt to study the 
interrelationship between dietary patterns, perceived stress, physical activity, sedentary behaviour and body 
mass index (BMI) in industrial workers. The study was of cross-sectional, analytical type where 410 industrial 
workers working in selected industrial units in and around Tamil Nadu participated. Structured and 
standardised instruments were used to collect data such as a modified Food Frequency Questionnaire (FFQ), 
Perceived Stress Scale (PSS-10) and Global Physical Activity Questionnaire (GPAQ). Anthropometric 
measurements were taken to evaluate BMI and other nutrition related parameters. The associations among the 
study variables were assessed by descriptive statistics, reliability analysis, Spearman correlation, chi-square 
analysis, and multiple linear regression. The results showed that BMI was strongly related to some lifestyle 
factors. BMI had a strong positive association with perceived stress score and sedentary behaviour, and a 
strong negative association with dietary score and physical activity level (p<0.001). The participants with 
overweight and obese BMI categories had higher levels of sedentary behaviour and stress than those with 
normal BMI categories. The multiple regression analysis showed that dietary score, stress score, physical 
activity, sedentary behaviour, work schedule and work experience were significant factors in predicting BMI. 
This study shows that there are complex interactions among occupational lifestyle behaviours and nutritional 
status in industrial workers. The results highlight the need for an integrated workplace health promotion 
program that includes healthy eating, stress reduction, regular physical activity and decreasing sedentary 
behaviour to help employees maintain their health and reduce the risk of lifestyle-related diseases. 

KEYWORDS: Industrial workers, Dietary pattern, Perceived stress, Physical activity, Sedentary behaviour, 
Occupational health, BMI. 

  



13246 AKSHAYA V et el 
 

SCIENTIFIC CULTURE, Vol. 12, No 2.1, (2026), pp. 13245-13258 

1. INTRODUCTION 

Non-communicable diseases (NCDs) remain a 
significant global public health problem, and are the 
cause of a significant burden of early death and 
extended disability in the world. Nearly 74% of all 
global deaths are caused by chronic non-
communicable diseases (NCDs) (World 

Health Organization, 2025), especially 
cardiovascular diseases, diabetes mellitus, chronic 
respiratory diseases and cancers. There has been a 
strong link between increasing prevalence of these 
conditions and modifiable lifestyle-related risk 
factors, such as unhealthy diets, physical inactivity, 
obesity, psychological stress and prolonged sitting 
time (World Health Organization, 2025). Due to 
rapid industrialisation and urbanisation, daily living 
patterns and occupational routines have changed, 
resulting in changes in dietary habits, physical 
activity levels and increased exposure to work-
related stressors (Rostami et al., 2024). The behavioral 
risk factors tend to act together and are interrelated, 
leading to metabolic disturbances and general poor 
health status (Kivimäki et al., 2022). 

The industrial workers are one of the most 
vulnerable groups of workers because of the nature 
of industrial work. Long working hours, shift work, 
repetitive work, high production demands and 
different work schedules can have a detrimental 
effect on workers' physical and mental health 
(Cunningham et al., 2022). Shift work, which is 
usually disrupting the normal biological rhythms 
and daily routines, can impact on eating habits, 
physical activity patterns and lifestyle practices 
(Vasconcelos et al., 2023). Convenience foods are 
often relied on by workers in many industrial 
environments, and with limited time, workers are 
often tempted to forgo breakfast or lunch, or spend 
longer periods sitting during or after their shifts 
(Teng et al., 2025). On the other hand, work-related 
factors like fatigue at work and insufficient 
opportunities for recreation can reduce engagement 
in regular physical activity (RPAs) (Curran et al., 
2023). The behavioural and occupational aspects of 
all these add significantly to the risk of obesity, 
metabolic syndrome, hypertension and other 
lifestyle issues among the industrial population (Ng 
et al., 2025). 

It is now understood that lifestyle related factors 
are interrelated, and all play a role in metabolic and 
nutritional health. There are complex physiological 
and behavioural interactions between dietary 
behaviour and psychological stress, physical activity 
and sedentary behaviour. Psychological stress has 
been correlated with an abnormal functioning of the 

hypothalamic-pituitary-adrenal axis and an increase 
in cortisol production, which may result in unhealthy 
eating patterns and appetite, leading to weight gain 
(Kivimäki et al., 2022). Levels of stress are also 
associated with a higher intake of more energy dense 
foods and unhealthy coping behaviours including 
reduction in food intake, and eating at irregular times 
(Nasab et al., 2023). Likewise, physical inactivity, as 
well as prolonged sedentary behaviours, have been 
found as independent factors for obesity, insulin 
resistance, decreased metabolic efficiency and 
cardiovascular risk (Silveira et al., 2022). Good 
physical activity, on the other hand, has a positive 
impact on metabolic health, energy balance and 
psychological stress (Curran et al., 2023). The 
patterns of behavior are inter-related and highlight 
the importance of considering several aspects of 
lifestyle, rather than one or two variables. 

An analysis of individual lifestyle factors in the 
working populations has been conducted previously, 
but studies that have included dietary patterns, 
perceived stress, physical activity, sedentary 
behaviour and nutritional status in one analysis are 
limited, particularly in an industry-based setting in a 
developing country (Nasab et al., 2023). Previous 
literature has been centered on individual 
relationships such as the relationship between stress 
and obesity, or active versus inactive lifestyles and 
metabolic health, without taking into account the 
interplay between multiple occupational lifestyle 
factors (Cunningham et al., 2022). Besides, the size of 
industrial industries and the nature of occupations 
has increased in India even though there is a 
significant increase, but there is very limited 
evidence in this context. This fragmented awareness 
is hampering the capacity to develop a 
comprehensive workplace health intervention to 
tackle lifestyle disease risk factors and to improve the 
health of workers. 

The present study thus was conducted to explore 
the relationship between the dietary pattern, 
perceived stress, physical activity and sedentary 
behavior with the BMI status among industrial 
workers. The research also aimed at establishing the 
prevalence of lifestyle factors, determining the 
relationship between the factors and nutritional 
status, and identifying the significant factors that 
predicted BMI of industrial workers. Awareness of 
these relationships can be utilised to develop 
evidence-based occupational health strategies to 
promote healthy lifestyle behaviours and reduce the 
burden of lifestyle related disorders among 
industrial workers. 
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2. METHODOLOGY 

2.1. Study Design 

This research study is a quantitative, cross-
sectional analytical research study. The cross-
sectional design was deemed suitable because it 
enables the measurement of exposure factors (dietary 
patterns, stress, physical activity, sedentary 
behaviour and body mass index) and the outcomes 
(nutritional status) all in a specific population at a 
point in time (Javanmardi et al., 2025). Moreover, the 
analytical element helped to investigate the 
relationships and possible predictive associations 
between the variables.  

2.2. Study Setting 

The research was conducted in specific industrial 
areas in and around Tamil Nadu, India. These 
industrial regions include manufacturing, chemical 
and food processing industries. The  employees of 
such environments are usually both skilled and semi-
skilled employees, who are involved in both 
physically and inactive work (Ding et al., 2023). The 
number of workers working on rotational shifts, 
including night shifts, is significant and has been 
known to affect lifestyle behaviours like meal timing, 
sleep patterns, and physical activity (Crowther et al., 
2022). This setting was chosen because of the 
presence of a high concentration of industrial 
establishments and the availability of a 
heterogeneous workforce, which increased the 
representativeness of the study population. 

2.3. Sample size and selection  

Convenience sampling was employed for 
selecting 410 industrial workers from various of 
Tamil Nadu's industrial sectors. The criteria were 
willingness to participate in the study and industrial 
workers between the ages of 21 to 60. The 
participants were given distinct identification codes 
to keep their identities anonymous and to simplify 
the data management process. The questionnaire was 
structured in a way that was done using face-to-face 
interviews so that respondent errors would be 
minimised and also maximise data completeness. 
Standardised procedures were used to record 
anthropometric measurements immediately after the 
interview (Kaewdok et al., 2022). The methodological 
framework was well formulated so that it could 
provide scientific rigour, information reliability, and 
applicability to the occupational health scenario. The 
combination of the validated assessment instruments 
with the data collection in the field improves the 
trustworthiness of the results and contributes to their 

usability in the development of specific interventions 
to offer to industrial workers (Nasab et al., 2023). 

2.4. Study Instruments and Measures 

Assessment of lifestyle related behaviors and 
nutritional status of industrial workers was done by 
using structured and standardised instruments. The 
instruments chosen were the ones that were valid, 
reliable and suitable for the field of occupational and 
public health research (Verbeke et al., 2023). 

2.5. Dietary Assessment 

Dietary intake patterns were measured with the 
help of a modified Food Frequency Questionnaire 
(FFQ) that was developed to measure habitual 
consumption of food items that were commonly 
consumed by the study population (Fikadu et al., 
2024; Verbeke et al., 2023). Some of the key categories 
of foods contained in the FFQ were cereals, pulses, 
fruits, vegetables, dairy products, meat and meat 
products, fried food, and beverages that are 
sweetened with sugar. The participants were 
requested to indicate the frequency of consumption 
of each food item in the last month.  

The categories of frequency were grouped as 
follows: every day, 3-4 times a week, once a week, 
occasionally, and never. Through this categorisation, 
it was possible to distinguish between regular and 
sporadic patterns of consumption. A scoring system 
was created to enable a quantitative analysis, with 
higher scores given to healthier foods, including 
fruits, vegetables, and whole grains, and lower scores 
given to the frequent intake of energy-dense and 
processed foods (Nasab et al., 2023). On the other 
hand, reverse scoring was used in the case of 
unhealthy food items. The cumulative dietary score 
was utilised to categorise the participants into 
healthy, moderately healthy, and unhealthy dietary 
patterns. This method has made it possible to 
simplify and still have an effective assessment of the 
overall dietary behaviour instead of the individual 
nutrients. 

2.6. Assessment of Perceived Stress 

Perceived stress levels were measured using the 
10-item Perceived Stress Scale (PSS-10), originally 
developed by Sheldon Cohen and colleagues. The 
PSS-10 is a commonly introduced tool to evaluate the 
extent to which people feel that their lives are 
unpredictable, uncontrollable, and overwhelming 
(Hore-Lacy et al., 2024; Milo et al., 2025). The 
respondents were supposed to tell how frequently 
they felt and thought about stress within the last 
month. 
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All the items were rated using a five-point Likert 

scale with 0 (never) as one end and 4 (very often) as 
the other end of the scale, giving a total of 0 to 40. 
Items with positive statements were reversed and 
summed up. The levels of stress were classified into 
low (0- 13), moderate (14 - 26) and high (27 - 40) based 
on the total score. This standardised tool guaranteed 
comparability with prior research and increased the 
validity of stress measurement in the workplace 
(Hore-Lacy et al., 2024). 

2.7. Assessment of Physical Activity and 
Sedentary Behaviour 

The level of physical activity was measured using 
the Global Physical Activity Questionnaire (GPAQ), 
which was created by the World Health 
Organisation. The GPAQ measures the level of 
physical activity in three areas: work-related activity, 
transport-related activity, and recreational activity 
(Ribeiro et al., 2024; Sathish & Mathews, 2023). The 
participants were requested to provide the frequency 
(days per week) and the time (minutes per day) of 
activities undertaken with moderate and vigorous 
intensity levels. The obtained data were translated 
into Minutes of Metabolic Equivalent of Task (MET) 
per week, as per the conventional analysis guidelines 
of GPAQ. Based on the overall MET scores, subjects 
were divided into low, moderate and high physical 
activity levels. This categorisation made it possible to 
make a standard comparison of the level of activities 
and their relation to other lifestyle factors and health 
outcomes. 

2.8. Anthropometric Measurements 

To determine the nutritional status of the 
participants, anthropometric measurements were 
used (Kaewdok et al., 2022). A calibrated digital 
weighing scale was used to measure body weight 
with the participants dressed lightly without any 
shoes. The height was taken by a stadiometer, 
whereby the participants were in an erect position 
with the head in Frankfort horizontal position. 

BMI = weight (kg) / height² (m²) 
The calculated BMI estimations were categorised 

in terms of underweight, normal weight, overweight 
and obese in terms of standard guidelines. These 
groupings offered an objective assessment of 
nutritional status and were the main outcome 
variable to be used in the analysis. 

3. DATA COLLECTION PROCEDURE 

The data collection process was conducted based 
on the questionnaires that were administered by the 

interviewers, to ensure that there is minimal missing 
data and more completeness in the response. The 
questionnaire had been pretested with some 
industrial workers to check the clear understanding 
of the questionnaire, feasibility and clarity. The 
required adjustments were made in light of the 
feedback from the participants and pilot 
observations. 

Participants for the study were recruited in the 
designated breaks at work and the employee welfare 
programme sessions at the workplace. Prior to the 
obtaining of written informed consent, the purpose 
of the study and procedures were explained. Face-to-
face interviews were used for data collection on 
socio-demographic characteristics, dietary patterns, 
stress levels, physical activity and sedentary 
behaviour. The anthropometric measurements were 
taken immediately after the questionnaire was 
completed by a standardised measurement 
procedure (Kaewdok et al., 2022). All data collected 
were anonymised and kept in a secure manner 
throughout the research process. 

3.1. Statistical Analysis 

The statistical package for the social sciences 
(SPSS) software version 26.0 was used in the data 
entry, coding and analysis of the data. Socio-
demographic, anthropometric, and lifestyle-related 
variables were summarised using descriptive 
statistics, which comprised frequencies, percentage, 
mean and standard deviation. The scales were found 
to be reliable by using Cronbach's alpha coefficient to 
test the internal consistency of the study scales. 
Spearman correlation analysis was used to determine 
the correlations between BMI and lifestyle factors 
such as dietary score, stress score, physical activity, 
sedentary behaviour, age, and work-related factors. 
The associations among categorical variables (BMI 
categories and occupational/behavioural factors) 
were analyzed using chi-square tests. 

Multiple linear regression analysis was used to 
determine who were significant predictors of BMI for 
industrial workers. Variables that showed significant 
associations in the preliminary analysis were added 
to the regression model. For all inferential analyses, 
p < 0.05 was considered to be statistically significant. 

4. RESULTS 

Table 1: Socio-Demographic Characteristics of 
Industrial Workers (N = 410). 

Variable Category Frequency (n) Percentage (%) 

Age Group 21–30 years 118 28.8 

 31–40 years 156 38.0 

 41–50 years 96 23.4 

 >50 years 40 9.8 
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Gender Male 278 67.8 

 Female 132 32.2 

Marital Status Married 289 70.5 

 Unmarried 98 23.9 

 Others 23 5.6 

Education Secondary 126 30.7 

 
Higher 

Secondary 
171 41.7 

 Diploma/UG 113 27.6 

Work Schedule Fixed Shift 172 42.0 

 
Rotational 

Shift 
238 58.0 

Work 
Experience 

<5 years 114 27.8 

 5–10 years 167 40.7 

 >10 years 129 31.5 

Monthly 
Income 

<₹20,000 102 24.9 

 
₹20,000–
₹40,000 

221 53.9 

 >₹40,000 87 21.2 

In the present study 410 industrial workers were 
involved. Table 1 shows the socio-demographic data 
of the participants. Most of the participants were 
found in the age group 31-40 followed by the age 
group 21-30 workers. The majority of the study 
population were male, which was typical of an 
industrial population. The majority of the 
respondents were married while there was a 
relatively small proportion of unmarried and other 
marital category respondents. 

As far as educational qualification is concerned, 
significant number of workers had completed 
secondary and higher secondary education, while 
very lower number of workers had diploma or under 
graduation. The occupational profile revealed that a 
large proportion of the workers had a rotational or 
shift working pattern, and the remaining workers 
worked set fixed time periods during the day. There 
were differences in the length of time participants 
had been employed by industry – many had worked 
for over 5 years. Monthly income distribution 
showed the socioeconomic composition of the 
industrial workers with more of them falling in the 
middle-income groups. 

The socio-demographic characteristics of the 
subjects studied show that there is an acceptable 
range of age, occupational exposure, educational 
level and work schedules, which serve as a 
foundation for studying the connection between the 
lifestyles of industrial workers and their nutritional 
status 

4.1. Anthropometric and Lifestyle Profile 

The anthropometric and lifestyle-related 
characteristics of the study participants are 
summarised in Table 2 (Teng et al., 2025). The mean 
body mass index (BMI) was 28.28 ± 6.62 kg/m² 

among the industrial workers which is indicative of 
large number of overweight and obese subjects in the 
study population. BMI categories revealed that most 
of the workers were obese workers followed by 
overweight workers. 

Table 2 -  Anthropometric and Lifestyle 
Characteristics of Industrial Workers (N = 410). 

Variable Mean ± SD 

BMI (kg/m²) 28.28 ± 6.62 

Composite Diet Score 31.47 ± 6.28 

Composite Stress Score 22.61 ± 5.74 

Physical Activity Score 17.82 ± 4.96 

Sedentary Time (hours/day) 7.36 ± 2.41 

Work Experience (years) 8.92 ± 5.84 

 

 
Figure 1. Distribution of BMI Categories Among 

Industrial Workers 

The overall dietary score was found to be at 
moderate level of compliance with healthy diet in the 
participants. The mean stress score was used as an 
indicator of the level of occupational stress in the 
industrial workforce, which showed moderate levels 
of occupational stress. Workers had wide range of 
physical activity scores, which were related to 
differences between occupational and leisure-time 
activities. A high proportion of participants still had 
high levels of sedentary behaviour, including those 
who had sedentary work or machine-based work. 
The results also showed that overall, workers who 
had a rotating schedule tended to have relatively 
higher levels of stress and sedentary behaviour than 
workers with a fixed schedule (Silveira et al., 2022). 
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Those that had better dietary pattern scores and 
relatively higher physical activity scores had tended 
to have lower BMI scores. 

The overall anthropometric and behavioural data 
indicate that there are several factors associated with 
working in the industry and lifestyle which could 
affect the nutritional status and long-term health of 
the workers. 

4.2. Reliability Analysis 

The instruments used in this study were subjected 
to reliability test to check the internal consistency of 
the instruments. The internal consistency of the 
dietary assessment scale measured by cronbach's 
alpha was 0.629 signifying good reliability for 
assessing diet in industrial workers. The scale 
comprised 12 items which measured both healthy 
and unhealthy diets.  

Table 3 -  Reliability Analysis of Study Instruments. 
Instrument Number of Items Cronbach’s Alpha Interpretation 

Dietary Assessment Scale 12 0.629 Acceptable 

Perceived Stress Scale 10 0.949 Excellent 

There was excellent internal consistency for the 
perceived stress scale with a Cronbach's alpha 
coefficient greater than the acceptable level for 
behavioural research. The high reliability value 
indicates that the items dealing with stress were able 
to measure occupational and psychological stress 
consistently in the study participants. Reliabilities 
obtained suggested that the instruments employed in 
the present study were appropriate to use for 
measuring the lifestyle-related and psychosocial 
variables among industrial workers. The results are 
consistent with the scoring of the scales for 

subsequent inferential analyses of the relationships 
between stress, dietary behaviour, physical activity 
and nutritional status. 

4.3. Correlation Analysis 

Spearman correlation analysis was used to 
analyze the correlation between BMI and lifestyle 
variables among the industrial workers. Spearman's 
rho was chosen since some of the variables were 
ordinal and were not normally distributed.  

Table 4. Spearman Correlation Matrix of BMI and Lifestyle Variables (N = 410). 
Variables Spearman rho p-value 

BMI vs Age 0.066 0.180 

BMI vs Work Experience 0.198 <0.001 

BMI vs Diet Score -0.330 <0.001 

BMI vs Stress Score 0.693 <0.001 

BMI vs Physical Activity Score -0.391 <0.001 

BMI vs Sedentary Behaviour 0.615 <0.001 

A positive correlation between BMI and perceived 
stress score was found (rho = 0.693, p<0.001), with 
the workers who reported higher levels of perceived 
stress having higher BMI scores. The relationship is 
strong, indicating that stress at work or in the mind 
could be an important determinant of nutrition 
among industrial workers. The same has been 
described in occupational health research that has 
looked at the impact of chronic stress on metabolic 
health and obesity-related outcomes (Kivimäki et al., 
2022). 

Furthermore, BMI was found to have a strong 
positive correlation with sedentary behaviour (rho = 
0.615, p < 0.001). Those who reported spending long 
periods of time sitting had higher BMI values. This is 
likely to be related to less physical activity and longer 
sitting times typical of industrial and shift work 
occupations. 

There was a significant negative correlation 

between BMI and dietary score (rho = -0.330, 
p<0.001). Generally, people with more healthy eating 
behaviors had lower BMI compared to those with 
less healthy eating behaviors. The finding is in line 
with existing evidence which emphasizes the 
importance of maintaining a balanced diet to achieve 
healthy body weight and to lower risk factors 
associated with obesity (Rostami et al., 2024). 

Likewise, BMI showed strong negative correlation 
with the physical activity score (rho = -0.391, p < 
0.001) which meant that the higher the physical 
activity score, the lower the BMI score. There is a 
possibility, then, that enhanced physical activity 
levels can help to improve the health of industrial 
workers' weight status. 

Strong and statistically significant positive 
correlation with BMI was seen with work experience 
(rho = 0.198, p < 0.001) suggesting that long duration 
of work experience might be correlated with steady 
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BMI increase over a period of time. Contrary to this, 
there was no statistically significant correlation of 
BMI with age (rho = 0.066, p = 0.180).  

The overall correlation results showed that there 
were significant relationships among the 
participants' nutritional status and lifestyle 
behaviours in industrial workers. 

4.4. Association Between BMI Categories and 
Lifestyle Variables 

The association of BMI categories with selected 
occupation and lifestyle related variables was 
analysed using chi-square analysis. Summary of the 
results is given in Table 5. 

Table 5. Association Between BMI Categories 
and Lifestyle Variables. 

Variable χ² Value p-value Interpretation 

Work Schedule 14.72 0.002 Significant 

Sedentary 
Behaviour 

38.54 <0.001 Significant 

Physical 
Activity Level 

26.41 <0.001 Significant 

Stress 
Category 

44.83 <0.001 Significant 

Diet Category 18.27 0.005 Significant 

There was a significant relation observed between 
work schedule and BMI category. Individuals who 
had a work schedule that involved rotating rounds 
or shifts had a relatively higher proportion of 
overweight and obese workers compared to those 
working on fixed daytime work schedules. The shift-
based occupational patterns can help to disrupt 
lifestyle behaviour such as eating and drinking at 
irregular times of the day, sleeping irregularly and 
decreasing physical activity. 

A significant association was also seen for 
sedentary behaviour with BMI categories. At the time 
of the study, there was a higher percentage of 
overweight and obesity among participants who 
reported high levels of sedentary time, compared to 
those who reported low levels of sedentary time. This 
discovery further reinforces that of an observed 
positive correlation between sedentary behaviour 
and BMI. There was a strong association between 
physical activity level and BMI status. Overall, 
workers with overweight and obese BMI were more 
likely to report low levels of physical activity than 
those with normal BMI. Likewise, there was a 
statistically significant difference in the BMI 
categories, with overweight and obese participants 
more likely to be in the higher stress category. 

In addition, dietary category was significantly 
correlated with BMI status. The participants who had 
the healthier dietary patterns had relatively low 
percentages of obesity, while the participants with 

higher BMI had higher percentages of unhealthy 
dietary patterns.The chi square results suggest a 
significant association between occupational 
schedules and lifestyle related behaviours with 
nutritional status overall for industrial workers. 

4.5. Multiple Regression Analysis 

Multiple linear regression analysis was performed 
to identify the factors affecting BMI of the industrial 
workers. Age, years of work experience, gender, 
work schedule, dietary score, stress score, PA score 
and sedentary behaviour were included as 
independent variables in the regression model with 
BMI as the dependent variable.  

Table 6. Model Summary for Multiple Linear 
Regression Analysis. 

R R² Adjusted R² 
Std. Error of 

Estimate 

0.710 0.504 0.494 4.70753 

 

Table 7. ANOVA for Multiple Regression Model 

Source 
Sum of 
Squares 

df 
Mean 

Square 
F Value 

p-
value 

Regression 9033.969 8 1129.246 50.957 <0.001 

Residual 8886.487 401 22.161   

Total 17920.456 409    

 

Table 8. Regression Coefficients for Predictors of BMI 
Predictor 
Variable 

B Beta t-value Interpretation 

Age -0.143 -0.239 -4.530 Significant 

Years of 
Work 

Experience 
0.179 0.274 5.118 Significant 

Gender -0.066 -0.005 -0.145 
Non-

significant 

Work 
Schedule 

1.181 0.102 2.173 Significant 

Diet Score -1.668 -0.395 -6.529 Significant 

Stress 
Score 

3.460 0.395 6.529 Significant 

Physical 
Activity 

Score 
-0.973 -0.162 -3.787 Significant 

Sedentary 
Behaviour 

2.310 0.260 4.234 Significant 

The regression model had a good explanatory 
power with the value of R being 0.710 and R² being 
0.504. The adjusted R² value was 0.494, which means 
that around 49.4% of the variability in BMI can be 
explained by the variables in the model (Carpi, 2025). 
For the overall regression model, the ANOVA results 
indicated that the model was statistically significant 
(F = 50.957, p < 0.001), and the selected variables 
(occupational and lifestyle) were found to be 
statistically significant in predicting the BMI of 
industrial workers.  
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Of the predictor variables, perceived stress score 
was one that was a very strong positive predictor of 
BMI (B = 3.460, Beta = 0.395). A positive correlation 
between stress level and BMI values of workers 
emerged. BMI was also strongly positively associated 
with sedentary behaviour (B = 2.310, Beta = 0.260), 
meaning that high levels of sedentary exposures 
were linked to higher BMI. 

A positive relationship between BMI and years of 
work experience was found from the years of work 
experiences as demonstrated by the positive Beta of 
0.274 and B of 0.179 respectively (Silveira et al., 2022). 
However, there was a negative relationship between 
physical activity score and BMI (B = -0.973, Beta = -
0.162), such that the increase in physical activity 
scores led to the decrease in BMI scores. 

The dietary score was also inversely correlated 
with BMI, with better diets being related to relatively 
lower BMI values. Work schedule was found to be a 
positive contributor to the model, showing the 
importance of work schedule in nutritive outcomes. 

Gender was added to the model but did not 
significantly add to the fit of the model when the 
other predictor variables were controlled. When 
analyzed with occupational and behavioural factors, 
the contribution of age was relatively small when 
compared to BMI. The regression results suggest that 
all five factors (stress, sedentary behavior, 
occupational exposure, dietary behavior, and 
physical activity) have an effect on BMI for industrial 
workers. The results justify the relevance of the 
multi-behavioural and multi-occupational risk 
factors workplace health promotion strategies. 

4.6. DISCUSSION 

4.6.1. Overview of Major Findings 

The present study investigated the association 
between dietary habits, perceived stress, physical 
activity, sedentary activity, and nutrition status of 
industrial workers. The findings revealed that 
overweight and obesity were a major health problem 
affecting the study participants with significant 
numbers of workers being in the high BMI ranges 
(Nasab et al., 2023). The average BMI value showed 
the higher burden of the nutrition related health risk 
among the industrial workforce. 

The results also indicated that perceived stress 
and sedentary behavior were significantly and 
positively correlated with BMI while the dietary 
quality and physical activity were significantly and 
inversely correlated with BMI. Industrial groups 
with increased stress and long periods of sitting were 
more likely to have higher body mass index (BMI). 
However, those who had healthier dietary habits and 

more physical activity tended to have a 
comparatively healthier diet. 

The regression analysis was also used to 
determine that the significant factors affecting the 
variation of BMI of industrial workers were stress 
score, sedentary behaviour, work experience and 
work schedule. The results indicate that both 
occupational and behavioural factors are associated 
to the nutritional health in industrial contexts. 

The study also elucidated significant relationships 
between lifestyle related variables. Physical activity 
was positively associated with healthier dietary 
behaviour and sedentary behaviour was negatively 
associated with physical activity and dietary quality. 
The overall findings showed that a variety of 
interrelated behavioural and psychosocial factors 
influence occupational health in the industrial 
environment and that these factors are not the result 
of individual lifestyle practices. The observations are 
consistent with the emerging view that nutrition, 
physical activity, stress management and work 
scheduling should all be included together in a 
workplace health promotion program to enhance 
employee health. 

4.6.2. Dietary Behaviour and BMI 

The present study revealed that there was a 
significant negative correlation of dietary score with 
BMI which indicated that those with higher dietary 
scores had lower BIM scores. Those who indicated 
more positive attitudes about food consumption 
(eating more fruits, vegetables, and balanced meals) 
tended to have more positive nutritional disposition 
while those who indicated less positive attitudes 
(eating less fruits, vegetables, and meals consumed 
less frequently) tended to have less positive 
nutritional disposition. 

These results are in line with previous studies of 
the importance of dietary behavior in the prevalence 
of overweight and obesity in the workforce. 
Unhealthy nutrition habits are a major risk factor for 
metabolic disorders and cardiovascular risks among 
obesity-related diseases, as noted by                  (Rostami 
et al., 2024). Similarly, (Teng et al., 2025) indicated 
that industrial and shift workers are likely to have an 
unhealthy diet because they have busy and irregular 
schedules, and limited access to nutritious food. 

Industrial workers may not be able to engage in a 
normal diet because of their working conditions. 
Fewer or irregular meals, shorter breaks, cycling 
shifts, fatigue, and excessive work hours may 
contribute to eating more processed foods that are 
higher in calories and less eating. These practices can 
gradually result in positive energy balance and 
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weight gain. The present results, therefore, provide 
some support to the notion that the work setting is a 
significant influence on nutrition outcomes among 
industrial workers. 

This finding of inverse relationships between 
dietary score and BMI in the present study is also 
consistent with findings from occupational health 
studies which showed better dietary patterns were 
linked to better metabolic and lower obesity (Ng et 
al., 2025). Structured eating patterns may also be 
related to other healthy behaviors, such as physical 
activity and sleep hygiene, that may affect overall 
nutrition. 

The nutrition-BMI relationship in the present 
study is similar in various occupational groups and 
settings, and extends the significance of dietary 
quality as an easily changeable behaviour in the work 
environment, which affects nutritional status, 
particularly among industrial workers. 

4.6.2. Stress and Nutritional Status 

The major finding of the present study was that 
there was a positive relationship between perceived 
stress and BMI. There was a slight tendency for 
workers with higher stress scores to have higher BMI 
scores. The regression analysis also revealed that the 
factors which were the strongest predictors of BMI 
among the study participants were perceived stress. 
The findings confirm previous studies that show that 
chronic work stress is negatively linked to metabolic 
and behavioral outcomes. Under chronic stress, they 
explained, the hypothalamic pituitary adrenal (HPA) 
axis gets activated, resulting in higher cortisol release 
and impacting the control of appetite, fat storage, and 
energy metabolism. High levels of cortisol are 
associated with increased appetite for high fat/high 
sugar foods, increased central adiposity and weight 
gain. 

Association between stress and nutritional status 
could also be due to behavioural mechanisms. 
Stressed employees are more likely to engage in 
negative coping behaviors like sleep disorders, poor 
self-care motivation, sedentary lifestyle, emotional 
eating and changes in eating and drinking patterns. 
These behaviors, over time, can contribute to an 
increase in BMI. Furthermore, (Cunningham et al., 
2022) have determined a strong association between 
occupational fatigue and stress, which has a 
significant impact on the behavioural health 
outcomes of industrial workers. 

The workplace in industry may involve heavy 
work demands, tight time schedules, repetitive work, 
production quotas, and variable shifts, which can be 
a source of psychological stress. One way that shift 

rotation can contribute to physiological responses to 
stress is by disrupting circadian rhythms and sleep 
patterns. In occupational populations, the association 
between shift work and sleep disturbance and 
psychological strain is very strong, as found by 
(Vasconcelos et al., 2023). 

The current results echo previous occupational-
health related studies which have found associations 
between psychosocial work factors and behavioral 
and physiological risk factors for obesity. The poor 
psychosocial work conditions have been shown to 
affect the health behaviors of workers and put them 
at high risk of chronic diseases by (Amoadu et al., 
2023). 

Finally, the present findings show that 
occupational stress is one of the factors to consider in 
the nutritional health of industrial workers. Results 
emphasize the need for holistic interventions on the 
job-site focused on stress reduction, psychological 
supports and behaviour health promotion. 

4.6.3. Physical Activity and Sedentary 
Behaviour 

The current study found significant relationships 
between the physical activity, sedentary behaviour 
and BMI in industrial workers. Physical activity had 
a significant inverse association with BMI and 
sedentary behaviour had a strong positive 
association with BMI. The workers who reported 
extended sedentary exposure levels generally had 
higher BMI, and those who reported higher levels of 
physical activity levels generally had healthier 
nutritional profiles. This is in line with earlier studies 
that have shown physical activity's benefits against 
obesity and metabolic disorders. Active people tend 
to exhibit better metabolic control, decreased body 
fat and decreased obesity risk, according to (Curran 
et al., 2023). Likewise, industrial employees are less 
likely to engage in leisure-time physical activity due 
to high workloads and fatigue at work (Crowther et 
al., 2022). 

Sedentary behaviour (SB) has become a significant 
occupational health issue, especially in industrial and 
mechanised occupations. People who sit for long 
periods of time, monitor machines, repeat actions or 
have restricted activities may have lower levels of 
daily energy expenditure. These sedentary work 
habits can lead to a gradual rise in BMI with 
metabolic dysfunction over time. 

The present study also showed a significant 
negative correlation between sedentary behaviour 
and physical activity. In fact, those who reported 
high levels of physical activity at work felt they were 
less active in leisure time than the others who 
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reported being less physically active at work, 
indicating that the workplace inactivity may spill 
over into leisure time behaviour. The same results 
were reported by (Javanmardi et al., 2025) who 
concluded that low physical activity and sedentary 
lifestyles are common behaviors among industrial 
workers. It also indicates that healthier dietary 
behaviour and physical activity are positively 
associated, which may imply clustering of health 
promoting behaviours among workers. Regular 
physical activity may also lead to increased 
knowledge about nutrition, body weight and overall 
health care. 

The opportunities for physical activity may also 
be affected by the occupational structures of 
industries. Structured exercise in non-working hours 
may be less likely to be offered by workers who must 
work long hours, have repetitive work tasks, or 
undergo shift work, due to fatigue or reduced 
willingness. Therefore, there is a need for 
occupational health interventions to encourage the 
availability of workplace-based physical activity 
interventions such as active breaks, workplace 
wellness programmes and ergonomic movement 
strategies. 

In general, the findings have underscored the 
critical role of physical activity and sedentary 
behaviours in nutrition status of industrial workers 
and the importance of adopting comprehensive 
occupational health promotion programmes. 

4.6.4. Occupational Interpretation 

The findings with regard to the behaviour and 
nutrition of the industrial workers in the present 
study have their background in the occupational 
context. Work schedules, shift rotations, long 
working hours, repetitive work, production 
pressures and fatigue are often features of industrial 
occupations. These working environments can 
significantly affect people's diet, stress, sleep, diet-
related physical activity and sedentary behaviours. 

In the present study, significant association was 
found with high BMI categories with rotational or 
night shift schedules. Shift work can affect your 
normal sleep-wake cycles, hormone levels and your 
normal eating and sleeping schedule. (Vasconcelos et 
al., 2023) pointed out that night-shift workers have 
been found to suffer from sleep disruption, metabolic 
disruption, and problematic behaviours. 

Behavioural changes due to fatigue can also play 
a part in unhealthy lifestyle in companies. When 
working for long periods of time, workers can be 
physically tired and opt for leisure activities that do 
not involve physical effort, convenience foods, or 

skipping meals due to lack of time and fatigue. A 
similar link between work-related fatigue and 
negative impacts on occupational health behaviours 
and well-being was reported by (Cunningham et al., 
2022). 

Occupational factors also play an important role 
in meal timing, which is a dietary determinant of 
health. Industrial workers often take their meals at 
unconventional times, due to their shift rotations and 
work demands. Skipping meals could affect appetite 
control, make people more likely to use processed 
food and affect their metabolic balance. (Teng et al., 
2025) found that shift workers often have irregular 
eating habits and a tendency to eat more energy-
dense foods. 

There may be further limitations on opportunities 
for structured physical activity in the industrial 
setting. Some occupations require physical activity, 
but there is less variability in movement and/or 
more repetitive tasks in the workplace that can lead 
to a reduction in overall movement variability and to 
longer sedentary time during work. The results of 
this study, accordingly, highlight the need for work-
site-specific health promotion strategies in a work-
site context that fit the industrial work environment. 
Balanced meal schedules, workplace stress 
management programs, rest breaks, workplace 
ergonomic design, and physical activity policies and 
programs can have a significant impact on worker 
health outcomes as part of organizational policies. 

In general, the occupational interpretation of the 
results indicated that nutritional health is affected by 
complex, interrelated behavioural, psychosocial and 
physiological processes in the industrial workplace. 

4.6.5. Comparison With Previous Studies 

Studies in occupational health among Indians 
have found that the occupational workers in 
industries have a high tendency of having irregular 
food habits and sedentary lifestyle and metabolic 
disorders. Earlier Indian studies have shown higher 
rates of obesity in workers in factories and those on 
shifts, due to unhealthy eating habits and job stress. 
The present results are therefore in agreement with 
previous studies which have outlined the nutritional 
inadequacies of industrial people. 

The positive correlation between BMI and stress 
found was also consistent with literature 
internationally pertaining to stress and BMI. 
(Kivimäki et al., 2022) showed that chronic stress can 
have a great role in the metabolic dysregulation and 
obesity-related effects via neuroendocrine 
mechanisms such as cortisol secretion. Similarly, 
(Amoadu et al., 2023) found that a negative 
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workplace environment, which is characterized by 
negative psychosocial factors, has a negative impact 
on employee behavioural health. The present study's 
inverse relationship between physical activity and 
BMI is consistent with the previous studies on 
relationship between physical activity and 
occupational health which revealed that physically 
active workers have healthier metabolic profile. Shift 
workers have been observed to be limited by factors 
such as fatigue and work demands on their physical 
activity and unhealthy behaviour (Crowther et al., 
2022). 

The current study shows a significant correlation 
between the amount of sedentary activity and BMI, 
which is similar to the correlation with BMI in the 
modern literature on the effects of occupational 
behavior. (Javanmardi et al., 2025) noted that 
sedentary exposure for a longer duration among 
industrial workers can be a crucial factor in 
increasing the risk of obesity and reducing health 
status. 

Obesity-related nutrition studies also confirm the 
dietary results of the present study. The authors of 
(Rostami et al., 2024) pointed out that there is a 
significant contribution from poor dietary intake and 
unhealthy food patterns on cardiometabolic risks 
and obesity prevalence worldwide. 

Although the magnitude of associations varies 
across studies because of differences in occupational 
settings, sample characteristics, and measurement 
approaches, the direction of the findings observed in 
the present study remains highly consistent with 
existing occupational-health evidence. The present 
study therefore contributes additional evidence 
supporting the interconnected influence of 
occupational, behavioural, and psychosocial factors 
on nutritional health among industrial workers. 

4.6.6. Strengths of the Study 

The present study has a number of scientifically 
and occupation health important strengths              
(McCurley et al., 2021). The study was 
comprehensive, as various interconnected lifestyle 
and occupational factors were analysed within the 
same model, like dietary behaviour, perceived stress, 
physical activity, sedentary behaviour and 
nutritional status. Secondly, the study used validated 
and standardised instruments related to dietary 
behaviors, stress and behavioral variables, thus 
increasing the validity and comparability of the 
results. Regression analysis  carried out enabled 
more detailed analyses of the individual and 
combined influence of occupational and behavioural 
factors on BMI, and the correlation analysis. Another 

major strength is the relatively large sample size of 
industrial workers from the environments of 
occupation where research focusing on lifestyle-
related health problems is still relatively limited. The 
study thus provides valuable contributions to the 
nutrition literature related to health and the 
workplace, especially in industrial populations. 

5. CONCLUSION 

In the present study, the interdependency of 
dietary patterns, perceived stress, physical activity, 
sedentary activity and BMI in industrial workers was 
investigated (Sikora et al., 2022). The results showed 
that overweight and obesity is prevalent among the 
study population with a high level of health risk 
burden associated with lifestyle among the industrial 
work force. BMI was significantly correlated with 
various occupational and behavioural factors such as 
perceived stress, sedentary behaviour, diet, physical 
activities and the work-related characteristics. 

Perceived stress and sedentary behavior showed 
high positive correlations with BMI; healthier diet 
pattern and more physical activity were correlated 
with a relatively low BMI. Multiple regression 
analysis also revealed that the stress score, sedentary 
behaviour, work experience, work schedule, dietary 
behaviour and physical activity significantly 
explained BMI difference in industrial workers. The 
results reflect the multi-faceted impact of work- and 
activity-related factors on nutrition in workplaces. It 
also highlights the need to take into account the work 
environment when tackling obesity and metabolic 
risk in working people. All of these factors can 
combine to promote unhealthy living habits and 
obesity in employees (Hou et al., 2025). The results 
thus corroborate the need for a holistic approach to 
workplace health promotion including nutrition, 
stress management, physical activity, and sedentary 
behaviour. 

The study provides valuable information from a 
public health point of view in relation to the public 
health determinants of nutritional status in industrial 
populations. The results can help occupational-
health practitioners, employers and policy makers 
design evidence-based programs to help industrial 
employees be healthier and lower the lifetime risk of 
lifestyle-related diseases. 

5.1. Recommendations 

Some of the key elements of a comprehensive 
workplace wellness program are a nutrition 
education program, a stress management program, 
an exercise promotion program and a reduction in 
sedentary behaviors among employees. Regular 
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health screening at work (BMI assessment and 
lifestyle counselling), however, can assist to detect 
workers with a high metabolic risk early in their 
career. Employers should also ensure that planned 
breaks and providing healthy alternatives in the 
work canteen and/or employee take-away foods is 
made easy and simple in the workplace (Ferguson et 
al., 2023).  In addition, industries should promote 
physical activity programs such as active breaks, 
stretching breaks, ergonomic movement skills and 
employee fitness programs at the industry. Stress 
reduction measures, such as offering counselling, 
stress-management workshops and employee 
support systems, could help to support the 
psychological and nutritional health outcomes. 
When designing work schedules, considerations 
should be given to avoid excessive fatigue and 
disruption of behaviour of workers under a 
rotational work schedule.  Creating occupational 
environments which support positive health 
behaviour has the potential to make a big difference 
to the health of the employee, their productivity, and 

their long-term health. 
Longitudinal and multicentric study designs 

should be used in future research to shed light on the 
long-term association of occupational lifestyle factors 
with nutritional health of industrial workers. 
Research with a larger and more varied occupational 
populations can enhance the generalisability of the 
findings to other industrial situations (Tu et al., 2023).  
Other factors, such as the amount of sleep, the 
amount of food consumed, metabolic markers and 
objective assessment of the physical activity of the 
employee, should also be taken into consideration in 
future investigations for a better understanding of 
what factors impact the employee's health. The 
qualitative probing of workers' perception of 
occupational stress, eating habits and behaviour 
hindering, can also help future studies on workplace 
health.  Intervention-based studies to assess the 
effectiveness of workplace nutrition programmes, 
stress-management strategies and physical activity 
interventions are also recommended as evidence for 
developing occupational-health plans and policies. 
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