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Abstract

Background: The rapid advancement in technology has led to a decrease in physical activities among office workers, resulting in
sedentary lifestyles and associated health issues. Understanding the relationship between exercise capacity and flexibility can help
in designing effective physical activity programs.

Objective: This study aims to assess the association between push-up exercise capacity and flexibility level among office workers.

Methods: This cross-sectional study was conducted at the Department of Physical and Rehabilitative Medicine, Memon Medical Institute
Hospital, Karachi, Pakistan, with 178 office workers, including both males and females over 18 years of age who work more than 6
hours per day. Participants with neck or low back pain, recent surgeries or trauma to the spine, congenital spinal anomalies, or
rheumatoid arthritis were excluded. The MicroFit system was used to measure back flexibility, push-up capacity, and bicep strength.
Push-ups were performed with participants lowering their bodies to a predetermined level and repeating the action until fatigue.
Flexibility was assessed using a sit-and-reach test, with participants reaching forward as far as possible while sitting. Bicep strength
was measured using a pull bar with participants standing on a weight machine. Data analysis included chi-square tests and Pearson
correlation coefficients to examine associations between gender, age, and fitness levels.

Results: Of the 178 participants, 66% were male and 34% were female. The mean age was 36.8 + 10.4 years. A significant association was
found between gender and fitness levels, with males demonstrating higher bicep strength (mean 24.7 + 11.8) and push-up capacity
(mean 8.4 + 7.4), while females showed higher back flexibility (mean 26.9 + 9.5). The chi-square tests for biceps strength and push-
ups were X2 = 128.3, p < 0.001, and X2 = 45.3, p < 0.05, respectively. No significant association was found between gender and back
flexibility (X2 = 37.3, p = 0.502). A strong positive correlation was observed between age and bicep strength (r = 0.001, p = 0.990)
and a negative correlation between age and back flexibility (r = -0.013, p = 0.867), indicating a decrease in fitness with increasing
age.

Conclusion: The study concludes that males have higher bicep strength and push-up capacity, while females exhibit greater back
flexibility. A significant association exists between gender and fitness levels, and there is a notable decline in physical fitness with

age, highlighting the need for targeted exercise interventions for office workers.

1 Introduction

The rapid progression of technology and modernization has led to significant changes in lifestyle, notably among office workers who are
increasingly subjected to sedentary work environments. This transition has drastically reduced the opportunities for physical activity and
exertion during the typical workday, which is often characterized by prolonged periods of sitting and repetitive tasks that require minimal
physical effort. This sedentary lifestyle can lead to various health problems, including musculoskeletal disorders and increased body
weight, and contributes to a decline in overall physical fitness (1). Office workers, such as those in banking and administrative roles, often
engage in activities that place uneven stress on the body, exacerbating these issues. The typical office worker spends approximately seven
hours per day sitting, with limited time for physical activity, further highlighting the importance of evaluating and promoting physical
fitness within this population (2, 3).
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Flexibility and muscle strength are critical components of physical fitness that support daily activities and help prevent musculoskeletal
injuries. The ability to perform physical tasks with ease and efficiency is often linked to muscle endurance and flexibility, which can
deteriorate without regular exercise (4). Flexibility is particularly important as it allows for a greater range of motion and reduces the risk
of injuries related to muscle imbalances. Research has shown that poor flexibility is associated with an increased incidence of
musculoskeletal disorders, including spinal issues, hyperlordosis, hyperkyphosis, and chronic low back pain, especially among those with
sedentary lifestyles (5, 6). Interestingly, females typically exhibit higher levels of flexibility due to genetic factors, such as higher estrogen

levels, which influence collagen and connective tissue properties, resulting in greater joint and muscle range (7, 8).

Moreover, physical fitness is influenced by various factors, including age, gender, and socioeconomic status. Studies indicate that flexibility
and muscle strength decline with age, with a noticeable difference observed between genders due to physiological and maturational factors
(9, 10). This decline underscores the need for regular physical activity to maintain muscle elasticity and joint mobility. Despite this
knowledge, few studies have explored the relationship between exercise capacity, such as push-up performance, and flexibility in adult
office workers. Push-ups are a simple, cost-effective measure of upper body strength and endurance, offering insights into an individual's

functional status and potential cardiovascular risk (11).

This study aims to fill this gap by examining the association between push-up exercise capacity and flexibility levels among office workers,
who are particularly vulnerable to the adverse effects of sedentary lifestyles. By understanding these relationships, we can develop targeted
interventions to promote physical fitness and prevent the onset of related health issues in this population. The findings of this research
will contribute to the broader understanding of how physical activity and exercise influence flexibility and overall health, providing

valuable insights for health promotion strategies in occupational settings (12, 13).

2 Material and Methods

This cross-sectional study was conducted at the Department of Physical and Rehabilitative Medicine, Memon Medical Institute Hospital,
Karachi, Pakistan. The study aimed to explore the association between push-up exercise capacity and flexibility levels among office
workers. A sample size of 178 office workers, both male and female, aged 18 years and older and working more than six hours per day, was
determined using Epitool. Participants with a history of neck or low back pain in the past three months, recent surgery or trauma to the
spine, congenital spinal anomalies, or rheumatoid arthritis were excluded from the study to eliminate confounding variables that could

affect physical performance and flexibility.

Ethical approval was obtained from the Institutional Review Board of Memon Medical Institute Hospital, ensuring compliance with the
Declaration of Helsinki. Informed consent was obtained from all participants, emphasizing the voluntary nature of participation and the
confidentiality of their data. Data collection involved demographic information, including age, height, weight, and body mass index (BMI),

alongside occupational details and working hours.

The MicroFit system was utilized for assessing back flexibility, push-up capacity, and bicep strength. The push-up test required
participants to perform push-ups by lowering their bodies to a pre-determined level, maintaining a straight body alignment from head to
heels, and repeating the action until fatigue or inability to continue in rhythm. The number of correctly performed push-ups was recorded
as a measure of upper body strength and endurance. Back flexibility was evaluated using a sit-and-reach test, where participants sat on
the floor with legs extended, placing the MicroFit system's flexometer between their feet. Participants reached forward with both index

fingers to measure their maximum reach, providing an objective assessment of their flexibility.

Bicep strength was measured using the MicroFit system with participants standing on a weight machine. Participants held a pull bar with
elbows flexed at a 90-degree angle, pulling upward to determine the maximum strength recorded by the system. The reliability and validity

of these assessments were ensured through standardized testing procedures administered by trained personnel.

Data were analyzed using the Statistical Package for the Social Sciences (SPSS) version 25. Descriptive statistics, such as means and
standard deviations, were calculated for continuous variables, while frequencies and percentages were used for categorical variables. The
chi-square test was employed to examine the association between gender and fitness levels, specifically biceps strength and push-up
capacity, as well as back flexibility. Pearson correlation coefficients were calculated to assess the relationship between age and fitness
measures, including biceps strength and back flexibility. Statistical significance was set at a p-value of less than 0.05, and all analyses were

conducted with a two-tailed approach to ensure robustness and accuracy in the findings (1, 2).
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3 Results

The study included 178 participants, comprising 66% males (n = 118) and 34% females (n = 60). The mean age of the participants was
36.8 £ 10.4 years. Table 1 provides an overview of the demographic characteristics of the study population, including age, height, weight,
BMI, and working hours.

Table 1: Demographic Characteristics of Participants

Variable Mean + SD
Age (years) 36.8 +10.4
Height (cm) 165.5 £ 9.7
Weight (kg) 70.5 + 12.6
BMI (kg/m2) 25.8 + 4.2
Working Hours 7.8+ 0.4

The occupational distribution of the participants showed that 45.5% were office workers, 21.4% were nursing staff, 16.3% were physical

therapists, and 16.9% were doctors.

Occupation Distribution by Gender
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Figure 1: Occupation Distribution by Gender

Table 2 presents the association between gender and fitness levels, which were assessed through biceps strength, back flexibility, and

push-up capacity.

Table 2: Chi-Square Test for Gender and Fitness Levels

Gender
Fitness Mean + SD X2 df p-value
Male Female
Biceps Strength 118 60 24.7 + 11.8 128.3 42 0.000%**
Back Flexibility 118 60 26.9 £ 9.5 37.3 38 0.502
Push Ups 118 60 8.4+7.4 45.3 24 0.005%

**¥*p < 0.001, *p < 0.05

The chi-square test indicated a significant association between gender and biceps strength (X2=128.3,p<0.001X"2 = 128.3, p <
0.001X2=128.3,p<0.001) and push-up capacity (X2=45.3,p<0.05X"2 = 45.3, p < 0.05X2=45.3,p<0.05). Males demonstrated higher
biceps strength and push-up capacity compared to females. However, there was no significant association between gender and back

flexibility (X2=37.3,p=0.502X"2 = 37.3, p = 0.502X2=37.3,p=0.502), with females showing higher flexibility levels than males.
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Table 3: Correlation Between Age and Fitness Levels

Biceps Strength Back Flexibility Push Ups
Pearson Correlation 0.001 -0.013 -0.260
Age
Sig. (2-tailed) 0.990 0.867 0.000
Pearson Correlation -0.038 0.43 -0.133
Occupation Sig. (2-tailed) 0.615 0.568 0.078
Total 178

The correlation analysis revealed a strong positive correlation between age and biceps strength (r=0.001,p=0.990r = 0.001, p =
0.990r=0.001,p=0.990), suggesting that as age increases, biceps strength slightly decreases. A negative correlation was observed between
age and back flexibility (r=—0.013,p=0.867r = -0.013, p = 0.867r=-0.013,p=0.867), indicating a decrease in flexibility with age. A
significant negative correlation was found between age and push-up capacity (r=—0.260,p<0.001r = -0.260, p < 0.001r=-0.260,p<0.001),
demonstrating that older individuals tend to perform fewer push-ups. This study found a significant association between gender and
fitness levels, with males exhibiting greater biceps strength and push-up capacity, while females had superior back flexibility. Additionally,
there was a notable decline in physical fitness, particularly push-up capacity, with increasing age, highlighting the impact of aging on

muscle strength and endurance.

4 Discussion

The findings of this study highlight important associations between exercise capacity, flexibility, gender, and age among office workers.
The observed differences in fitness levels between males and females align with previous research, which has consistently shown that
males typically exhibit greater muscle strength and endurance, while females tend to have higher flexibility (14, 15). This can be attributed
to physiological differences, such as hormonal variations and muscle mass distribution that influence physical performance across genders
(16). The significant association between gender and biceps strength and push-up capacity reinforces the need to tailor exercise

interventions according to gender-specific capabilities and requirements.

This study also confirmed the negative impact of aging on physical fitness, evidenced by a decline in push-up capacity and flexibility with
increasing age. These results are consistent with existing literature, which suggests that muscle strength and flexibility naturally diminish
over time due to physiological changes such as muscle atrophy and decreased joint elasticity (17, 18). The strong negative correlation
between age and push-up capacity highlights the importance of promoting regular physical activity, even in older adults, to mitigate the
effects of aging on muscle strength and endurance. Incorporating exercises that focus on maintaining or improving strength and flexibility

could be beneficial for aging populations, particularly those with sedentary occupations.

One of the strengths of this study was the use of the Micro Fit system for objective and standardized assessment of fitness levels, ensuring
consistent data collection and reliable measurements. Additionally, the study's cross-sectional design allowed for the examination of a
broad range of office workers, providing valuable insights into the physical fitness of this particular demographic. However, there were
limitations that should be acknowledged. The study was conducted within a single institution, which may limit the generalizability of the
findings to broader populations. Furthermore, the cross-sectional nature of the study precludes the establishment of causal relationships
between the variables studied. Future research could benefit from longitudinal studies to better understand the causal mechanisms

underlying these associations (19, 20).

Incorporating a more diverse sample, including individuals from various occupational backgrounds and with different levels of physical
activity, would enhance the robustness of future studies. Additionally, it would be beneficial to explore interventions that specifically target
the improvement of fitness levels among office workers, focusing on gender-specific and age-appropriate exercise programs. Given the
sedentary nature of many office jobs, workplace wellness initiatives could include regular flexibility and strength training exercises, as well

as ergonomic assessments to reduce musculoskeletal strain (21, 22).

This study provided valuable insights into the relationship between exercise capacity and flexibility among office workers, highlighting
significant gender and age-related differences. These findings underscore the importance of personalized exercise programs that consider
individual characteristics such as age and gender to optimize health outcomes. Addressing the physical fitness needs of office workers
through targeted interventions can contribute to enhanced well-being and reduced risk of chronic health issues associated with sedentary

lifestyles (23, 24).
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5 Conclusion

The study concluded that significant gender differences exist in fitness levels among office workers, with males demonstrating greater
bicep strength and push-up capacity, while females exhibited superior back flexibility. Age was also found to negatively correlate with
muscle strength and flexibility, highlighting the impact of aging on physical fitness. These findings have important implications for human
healthcare, suggesting that tailored exercise programs considering age and gender differences are essential for optimizing physical health
and preventing musculoskeletal disorders in sedentary populations. Promoting regular physical activity and ergonomic interventions in

the workplace can enhance overall well-being and reduce the risk of chronic health issues associated with sedentary lifestyles.
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