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ABSTRACT

Background: Cardiovascular diseases are the leading cause of mortality
worldwide. Occupational activities may influence coronary risk factors such as
BMI, blood pressure, and diabetes, particularly among sedentary workers.
Objective: This study aimed to evaluate the association of coronary risk factors
with BMI, blood pressure, and diabetes risk score among football factory workers.
Methods: A cross-sectional study was conducted among 102 football factory
workers aged 40-55 years in Sialkot, Pakistan. Data were collected using the
Physical Activity Readiness Questionnaire (PAR-Q), the Finnish Diabetes Risk
Score (FINDRISC), and a coronary risk table proposed by the Michigan Heart
Association. Descriptive and inferential statistics, including Pearson correlation,
were performed using SPSS version 25.

Results: Among participants, 49.02% had high blood pressure, while 47.06%
were overweight (BMI >24.5). Coronary risk was low (<5%) in 76.47% of workers,
with 6.66% showing a high risk (>20%). Diabetes risk was low (<7 points) in
63.73% of workers. A weak positive correlation was observed between coronary
riskand BMI (r=0.200, p = 0.044), but correlations with blood pressure (r = 0.075,
p = 0.455) and diabetes (r =0.104, p = 0.297) were not statistically significant.
Conclusion: Football factory workers demonstrated minimal coronary risk due
to their relatively healthy lifestyle. BMI was the most significantly associated
factor among the measured variables.

INTRODUCTION

Cardiovascular diseases are among the most prevalent
health conditions and the leading cause of mortality
worldwide, although they are largely preventable (1).
Coronary risk factors significantly contribute to morbidity
and mortality, with approximately 70% of individuals at risk
and only 2-3% remaining completely free of these risk
factors (2). In Europe, nearly 50% of annual deaths are
attributed to cardiovascular diseases, accounting for 42% in
men and 51% in women (3). Globally, around 64 billion
individuals suffer from cardiac failure, highlighting the
substantial burden of this condition (4). Several risk factors,
including hypertension, diabetes mellitus, dyslipidemia,
high cholesterol, obesity, and increased BMI, contribute to
the development of coronary artery diseases. Additional
factors such as glucose intolerance, elevated coronary risk
scores, and smoking further exacerbate the likelihood of
cardiovascular conditions (5).

Hypertension is considered an independent risk factor for
cardiovascular diseases, with a prevalence of 30-40% in
various European countries (6). Elevated systolic blood
pressure, even with normal or low diastolic pressure, is
strongly associated with stroke risk, as demonstrated in the
Framingham study (7, 8). Hypertension is linked to a sixfold
increase in the risk of developing congestive heart failure
and contributes to 40% of peripheral arterial disease, 25%
of coronary vascular disease, and 50% of stroke cases (9,
10). Diabetes is another significant contributor to coronary

diseases, with higher mortality rates observed in diabetic
individuals compared to their non-diabetic counterparts.
Diabetes-related hyperglycemia and the duration of the
condition further elevate cardiovascular risks (11). The
Finnish Diabetes Risk Score is a validated tool used to
identify undiagnosed type 2 diabetes and abnormal glucose
tolerance (12).

The work environment of football factory workers is
predominantly sedentary, involving prolonged periods of
sitting or standing. Football stitching is carried out in
factory-based, center-based, or home-based units, with
working hours ranging from 7.5 to 9.1 hours per day over six-
day weeks (13, 14). These workers face poor working
conditions and inadequate physical activity, often
accompanied by unhealthy dietary habits. Prolonged
sedentary behavior and limited mobility heighten their risk
of developing cardiovascular diseases (15). Monitoring the
health status of these workers is essential, as they are
exposed to several independent risk factors such as
physical inactivity, obesity, and poor nutritional status.
Addressing these risks is critical not only for improving their
health but also for ensuring the sustainability and
productivity of the football manufacturing industry. Despite
extensive research on the football industry, including wages,
manufacturing processes, and global value chains, limited
attention has been given to the health status of workers,
particularly the prevalence of coronary risk factors and their
association with BMI, blood pressure, and diabetes.
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This study aims to address this gap by evaluating the health
risks of football factory workers. These individuals are
particularly vulnerable due to their sedentary work
environment and the cumulative effect of risk factors such
as physical inactivity and unhealthy lifestyle choices.
Understanding the association of coronary risk factors with
BMI, blood pressure, and diabetes in this occupational
group provides a foundation for targeted interventions to
improve their health outcomes. The findings will inform
strategies to mitigate these risks, ultimately benefiting both
the workers and the industry.

MATERIAL AND METHODS

This cross-sectional study was conducted over six months,
from March 18, 2023, to October 16, 2023, following ethical
approval from the Allied Health Sciences Ethical Committee
(IEC Ref. No. USKT/IEC/SPON.NON/352/09/2023, dated
March 07, 2023). The study adhered to the principles
outlined in the Declaration of Helsinki, ensuring the ethical
conduct of research and the protection of participants'
rights. Written informed consent was obtained from all
participants before data collection.

The participants were recruited from various football
factories in Sialkot, Pakistan, using a non-probability
purposive sampling technique. The sample size was
calculated using Raosoft software, resulting in a total of 102
participants. The inclusion criteria consisted of male
football factory workers aged between 40 and 55 years, with
a minimum of five years of work experience. Workers aged
above 60 years or those with known pre-existing
cardiovascular diseases were excluded from the study.
Data were collected using validated tools, including the
Physical Activity Readiness Questionnaire (PAR-Q), the
Finnish Diabetes Risk Score (FINDRISC), and the coronary
risk table proposed by the Michigan Heart Association. The
PAR-Q, a seven-question tool, assessed participants'
readiness to engage in physical activity. The FINDRISC
provided a quick assessment of type 2 diabetes risk based
on eight measurable factors, including age, BMI, waist
circumference, blood pressure, physical activity, dietary
habits, history of hyperglycemia, and family history of
diabetes. Blood pressure measurements were recorded
using a standardized sphygmomanometer, and
anthropometric data were obtained to calculate BMI. The
coronary risk score was assessed using the Michigan Heart
Association's standardized tool.

The collected data were analyzed using SPSS software,
version 25. Descriptive statistics, including means,
standard deviations, and percentages, were calculated to
summarize the participants' demographic and clinical
characteristics. Inferential statistical analysis included the
Pearson correlation test to evaluate the association
between coronary risk scores and variables such as BMI,
blood pressure, and diabetes risk scores. Statistical
significance was set at a p-value of less than 0.05.

The study was self-funded, ensuring independence in the
design, data collection, and analysis processes. All ethical
guidelines and protocols were rigorously followed to
maintain the integrity and reliability of the findings.

Participants' anonymity and confidentiality were ensured
throughout the study, and the data were securely stored to
prevent unauthorized access.

RESULTS

In the conducted study, the assessment of coronary risk
factors among football factory workers provided insightful
results. Regarding blood pressure, as shown in Figure 1,
49.02% (n=50) of participants had high blood pressure
(>120/80 mmHg), 34.31% (n=35) had blood pressure within
the normal range (=120/80 mmHg), and 16.67% (n=17) had
low blood pressure (<120/80 mmHg).

Blood
pressure
W <120/80 Low Bp
W =120/80 normal
[>120/80 high BP

Figure 1: Blood Pressure Distribution

Diabetic Risk score

W low risk <7
W slightly elevated risk 7-11
W moderate risk 12-14

Figure 2: Finnish Diabetes Risk Score Distribution

Coronary Risk Score

W low risk <5%

W bordiing risk 5% to 7 4%

W intermediate risk 7 5% to 19.9
Whigh risk >20%

Figure 3: Coronary Risk Score Distribution

The Finnish Diabetes Risk Score, detailed in Figure 2,
revealed that 63.73% (n=65) of participants had a low
diabetes risk (<7 points), 27.45% (n=28) had a slightly
elevated risk (7-11 points), and 8.82% (n=9) had a moderate
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risk (12-14 points) for the development of diabetes.
According to the coronary risk table scoring, proposed by
the Michigan Heart Association (MHA), as shown in Figure 3,
76.47% (n=78) of participants had low coronary risk (<5%),
8.82% (n=9) had borderline risk (5-7.4%), 7.84% (n=8) had
intermediate risk (7.5-19.9%), and 6.66% (n=7) had high
coronary risk (>20%).

The study also analyzed the correlation between coronary
risk score and BMI, blood pressure, and diabetes risk score,

as shown in Table 1. A weak, positive correlation was
observed between coronary risk score and BMI (r = 0.200),
which was statistically significant (p = 0.044). A weak,
positive correlation was also found between coronary risk
score and blood pressure (r = 0.075) and between coronary
risk score and diabetes risk score (r = 0.104), but these
relationships were not statistically significant (p = 0.455 and
p =0.297, respectively).

Table | Correlation of Coronary Risk Score (CRS) with BMI, Blood Pressure (BP), and Diabetes Risk Score (DRS)

Variables BMI (r) BMI (p-value) BP (r) BP (p-value) DRS (r) DRS (p-value)
CRS 0.200 0.044 0.075 0.455 0.104 0.297

0.104. A similar study conducted on Brazilian industry
DISCUSSION workers determined that workers with high BMI are at

The study provided a comprehensive evaluation of coronary
risk factors and their association with blood pressure, BMI,
and diabetes. It demonstrated that the association of
coronary risk factors is stronger with BMI compared to blood
pressure and diabetes. The majority of participants,
approximately 47.1%, had a BMI greater than 24.5,
indicating their sedentary lifestyle, which was similarly
reported in a Brazilian study (16). The workers were engaged
in static activities, such as cutting lamination sheets for
about 8 hours or sitting and standing during other tasks
involved in football manufacturing, including assembling
the hexagonal cubes of footballs.

In football factories, long hours of sitting or standing duties
increase the likelihood of workers developing a high risk of
coronary diseases. These extended working hours make
them less inclined to maintain a healthy diet or engage in
physical activities. The study evaluated coronary risk scores
using a coronary risk calculator, a standard tool for risk
assessment. It revealed very low coronary risk among
football factory workers in Sialkot, with 76.47% of the
workers categorized as having low coronary risk. Since
coronary risk is linked with physical activity, the varying
levels of physical activity during work and leisure among
these workers play a significant role. Forinstance, 36.27% of
workers were stitchers who spent their entire working time
sitting, which exceeds the working hours described in
another study on health, fitness, physical activity, and
morbidity among factory workers (17).

In this study, approximately 49.02% of participants had high
blood pressure. However, in a similar study, about 27.8% of
participants were hypertensive (18). High blood pressure
was associated with increasing age, the prevalence of
overweight individuals, and male gender compared to
females. A higher BMI was observed in the majority of
workers, approximately 47.06% of the total sample
population (19). However, a similar study showed lower BMI
in individuals engaged in socioeconomic activities. In this
study, BMI was low in approximately 5.88% of workers. The
elevated BMI| in most workers was attributed to long working
periods, inadequate dietary habits, and sleep deprivation,
which ultimately led to higher BMI and obesity.

The study found that individuals with a high BMI are also at
risk of developing diabetes, with a Pearson correlation of

increased risk of developing type 2 diabetes in the future
(20). This study evaluated the association of coronary risk
scores with BMI, blood pressure, and diabetes, elaborating
on the linkage between these risk factors. It included
additional considerations such as smoking, fruit and
vegetable intake, occupational settings, sedentary
workplaces, and working hours.

The study concluded that introducing mechanization in
factories could reduce the sedentary workload of laborers.
Employers should prioritize workers' health by providing
health insurance and implementing work breaks to mitigate
the negative effects of prolonged sitting or standing.
Additionally, factory owners should organize awareness
workshops on healthy diets, the risks of smoking, and the
importance of physical activity.

CONCLUSION

This study concluded that the investigated occupational
category has minimal risk of cardiovascular illnesses due to
their relatively healthy lifestyle. Coronary risk, evaluated in
accordance with the MHA proposal, was low, reflecting the
healthy status of the workers. Furthermore, the association
of coronary risk with BMI, blood pressure, and diabetes was
also found to be low. Overall, a weak positive correlation
was observed between coronary risk and BMI, blood
pressure, and diabetes.
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