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Abstract

Objective. To find the association of physical activity, endurance and functional
status in different health clubs.

Methods. We conducted a cross-sectional study involving 282 participants from
UMT Sports Club, LDA Sports Complex, Genesis, Square Fit, and Velocity. Data
collection utilized the International Physical Activity Questionnaire (IPAQ)), Harvard
Step Test, and Functional Movement Screen (FMS). Participants provided informed
consent and were informed of their right to withdraw from the study at any time.

Results. The age range of participants was 18 to 35 years. Among the 282 partici-
pants, 190 were male and 92 were female. According to the IPAQ, 155 of the 190
male participants were classified as active, 30 as minimally active, and 5 as inactive.
For the 92 female participants, 77 were active, 14 were minimally active, and 1 was
inactive. The FMS indicated that 92.81% of participants had a reduced risk of in-
jury, while 82.65% achieved a low average score on the Harvard Step Test.

Conclusion. It is concluded that the cardio respiratory fitness of athlete both in
male and female is adequate. Members who participate in physical activities shows
that improved endurance, greater muscle strength, and better functional status com-
pared to less active individuals.

Keywords

Physical activity; endurance; muscle strength; cardiovascular fitness; aerobic capac-
ity; wellness.
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Resumen

Objetivo. Encontrar la asociacion entre la actividad fisica, la resistencia y el estado
funcional en diferentes clubes de salud.

Meétodos. Se realizé un estudio transversal con la participacion de 282 individuos
provenientes del UMT Sports Club, LDA Sports Complex, Genesis, Square Fity Ve-
locity. La recoleccion de datos se llevo a cabo utilizando el Cuestionario Internacional
de Actividad Fisica (IPAQ), la Prueba de Escalones de Harvard y la Evaluacion de Mo-
vimiento Funcional (FMS). Los participantes firmaron un consentimiento informado
y fueron informados de su derecho a retirarse del estudio en cualquier momento.

Resultados. El rango de edad de los participantes fue de 18 a 35 anos. De los
282 participantes, 190 eran hombres y 92 eran mujeres. Segin el IPAQ, 155 de
los 190 hombres fueron clasificados como activos, 30 como minimamente acti-
vos y 5 como inactivos. Entre las 92 mujeres participantes, 77 fueron clasificadas
como activas, 14 como minimamente activas y 1 como inactiva. L.a FMS indic6 que
el 92,81% de los participantes tenia un riesgo reducido de lesion, mientras que el
82,65% obtuvo un puntaje bajo promedio en la Prueba de Escalones de Harvard.

Conclusion. Se concluye que la capacidad cardiorrespiratoria de los atletas, tanto
hombres como mujeres, es adecuada. Los miembros que participan en actividades
fisicas muestran una mejor resistencia, mayor fuerza muscular y un mejor estado
funcional en comparacioén con los individuos menos activos.

Palabras clave

Actividad fisica; resistencia; fuerza muscular; condicion cardiovascular; capacidad
aerébica; bienestar.

Introduction

Physical inactivity has become a pressing global concern, contributing to an esti-
mated three million deaths annually. As a response, the World Health Organization
(WHO) introduced its “Global Action Plan for Physical Activity 2018-2030” with
the goal of reducing physical inactivity by 15% by 2030 [1]. Even though people are
aware of the hazards of sedentary lifestyles, modern devices and their advancements
have led to decline in physical exercise, making inactivity to be common. This life-
style 1s strongly linked to many chronic conditions, including cardiovascular diseases,
diabetes, obesity, and mental health disorders [2]. That is why promoting regular
physical activity is a vital key for decreasing these health diseases and promoting
overall health.

A physically inactive person is the one who does not engage in enough physical ac-
tivity to meet health guidelines, typically not engaging in at least 150 minutes of mod-
erate-intensity exercise per week. This inactivity may include low levels of structured
exercise but does not involve prolonged sitting, In contrast, a sedentary lifestyle refers
to a pattern of behavior characterized by prolong periods of sitting or minimal move-
ment throughout the day, even if a person occasionally engages in physical activity [3].
While both are linked to negative health outcomes, a sedentary lifestyle highlights the
detrimental effects of extended periods of low-energy activities like sitting, whereas
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physical inactivity focuses on the overall lack of regular exercise, regardless of the time spent
sitting [3].

Endurance, the body’s ability to consistent prolonged physical trail, is a vital factor in
overall fitness. Functional status, which refers to an one’s stamina to pursue daily activities
effectively and individually, is also nearly linked to regular physical activity [4]. The associa-
tion between physical activity, endurance, and functional status is mixed and interdependent,
making a positive feedback loop where advancements in one area lead to enhancements in
the others. By engaging in structured physical activity, participant can raise their endurance,
which in turn allows them to participate in other activities, as well as boosting their functional
status and quality of life [5].

Current studies have shown that the evidence enhancing the importance of structured
physical activity, 1.e., participating in health clubs to reduce the effects of a sedentary life-
style. Studies point out that almost 40-47% of adults and teens in Pakistan involve in or-
ganized physical activities through health clubs. The trend is the same in other regions
of the world. Health clubs have emerged as central institutions to improve daily physical
activity., offering a list of exercise interventions that target endurance, functional status, and
fitness [5]. The significance of maintaining a physically active lifestyle is more highlighted
in current guidelines that suggest at least 150 minutes of moderate-intensity activity or 75
minutes of high-intensity exercise per week, along with muscle-strengthening exercises on
two or more days [6]. These guidelines elaborate that regular physical activity significantly
boost both physical and holistic health approach, raise energy levels, and boost longevity
[7]. Health clubs offer variable variety of exercise programs tailored to many fitness needs.
These contain aerobic sessions, dance classes like Zumba, and high-intensity workouts such
as CrossIit [8]. These acts provide pleasurable and engaging ways to reduce inactivity.
Zumba, for example, combines rhythmic movements with music to enhance aerobic ca-
pacity and psychological health. CrossFit, on the other hand, enhance functional move-
ments through a combo of cardio, weightlifting, and bodyweight exercises, increasing both
strength and endurance [9]. These programs play a vital role in promoting health, certainly
in an age of increasing sedentary lifestyles [9].

The fitness industry has shown markable growth over the last ten years, with a yearly
growth rate of 20%, as reported by the Association of Fitness Professionals. This expansion
has concluded that increasing in many fitness-related options, including studios, academies,
and health clubs. Instead of this growth, there is a significant gap in research, particularly
regarding the exercise modes of health club members and the impact of these behaviors on
their physical activity levels and overall health results [10].

This research aims to fill this gap by conducting a comparative analysis of the effects of
many exercise programs on physical activity, endurance, and functional status within health
arena. By evaluating these variables, the study seeks to provide insights into how physical ac-
tivity array within these clubs can improve individual health outcomes and promote a holistic
approach to fitness.

Methodology

This study is a cross-sectional research design to analyze the physical activity, endurance,
and functional condition of male and female participates from various health clubs. The
health clubs selected for this research include UM'T Sports Club, Maulana Johar Ali Sports
Complex, Fitness Health Club, Irtiga Fitness Club, and LDA Sports Clubs [11,12]. Ethical
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approval for this study was obtained from the Institute Research Board (IRB) and the UMT
ethics committee, with the reference number RE-049-2024.

The participants included in this study were those of age 18 to 35, of both genders, and
active members of a health club for the last 12 months. The participants were expected with
well-rounded fitness routine, participating in the gym at least three times per week. Each
session was arranged to last two hours, including a combination of cardiovascular exercises,
strength training, flexibility exercises, and warm-up and cool-down periods aimed at regulat-
ing performance and minimizing injury risk.

Participants who failed to sign the consent form were excluded. Moreover, participant with
systemic illnesses, acute musculoskeletal injuries, or those feeling unwell on the day of assess-
ment were excluded from the study. Players recently undergoing any form of rehabilitation
were also not permitted to participate to make sure that the program was conducted safely
and effectively for all involved.

Data Collection Tools
Physical Activity Measurement

The International Physical Activity Questionnaire (IPAQ) used to check the participants’
physical activity status. This tool evaluates different intensities and modes of physical activ-
ities (e.g., walking, moderate, and vigorous activities), along with time spent sitting, to eval-
uate total physical activity in MET-minutes per week. The IPAQ) provides a comprehensive
measure of physical activity in different domains of routine, offering a specific method for
assessing activity levels in populations [13].

Endurance Assessment

To calculate endurance, the Harvard Step Test was performed. This simple and widely used
test gauges aerobic fitness by predicting VO2 max, a critical indicator of cardiovascular effi-
ciency. Participants were addressed to step up and down at a rate of 30 steps per minute for 5
minutes or till exhaustion. The Harvard Step Test was selected because of its direct adminis-
tration and less equipment requirements, making it a practical tool for evaluating endurance
in health club settings [14].

Functional Status Evaluation

The Functional Movement Screen (FMS) was performed to assess participants’ functional
status. The FMS assesses movement patterns and helps point out limitations and asymmetries
that can affect functional movement quality. It is known for its high reliability, with an interra-
ter reliability coefficient of 0.81 (95% CI, 0.69-0.92), making it an effective tool for assessing
participants’ physical performance and functional movement capacity [15].

Statistical analysis

All data gathered were entered and analyzed by using SPSS version 25. Descriptive statistics
were applied to sum up the demographic characteristics of the participants. Frequencies were
calculated to obtain gym attendance patterns and the total time spent on physical activities.
To analyze associations between variables, the Chi-square test was plotted, providing results
of correlations between physical activity, endurance, and functional status.
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Results

The demographic analysis of the study sample N = 282, as calculated by WHO, showed that
participants were predominantly within the 24-29 age group, representing 46.5% of the total
sample, followed by the 18-23 age group at 29.1% and the 30-35 age group at 24.5%. The
gender distribution was skewed towards males, who comprised 67.4% of the participants,
while females made up 32.6%. In terms of BMI, 52.1% of participants were classified as
overweight, 40.8% had a normal BMI, 5.0% were underweight, and 2.1% fell into the Obe-
sity Class 1 category as shown in Table 1.

Table 1. Descriptive statistics of demographics.

Variable Category Frequency Percent
18-23 82 29.1%
24-29 131 46.5%
Age
30-35 69 24.5%
Total 282 100.0%
Male 190 67.4%
Gender | Female 92 32.6%
Total 282 100.0%
Below 18.5 (Underweight) 14 5.0%
18.5-24.9 (Normal weight) 115 40.8%
BMI 25.0-29.9 (Overweight) 147 52.1%
30.0-34.9 (Obesity Class 1) 6 2.1%
Total 282 100.0%

Cardiovascular fitness, as measured by the Harvard Step Test for VO2 Max, showed that
the majority of participants (54.6%) were categorized as having “Good” fitness (VO2 Max
83-96), followed by 32.6% who were classified as “Low Average” (54-67). Only 5.0% of par-
ticipants had an “Average” score (68-82), while 4.3% were categorized as “Excellent” (above
96), and 3.5% fell into the “Poor” category (below 54).

Regarding physical activity levels assessed through the International Physical Activity
Questionnaire (IPAQ), 82.3% of participants were “HEPA Active” (Health-Enhancing Phys-
ical Activity), indicating high levels of physical activity. In contrast, 15.6% were “Minimally
Active” and 2.1% were classified as “Inactive.”

The Functional Movement Screen (FMS) results indicated that 92.9% of participants ex-
hibited no functional disability (score 15-21), while 4.3% were at increased risk of injury
(score 13), and 2.8% were at reduced risk of injury (score 14) as shown in Table 2.

The chi-square analysis revealed gender differences in the relationships between physical
fitness and movement variables. For the relationship between the FMS and the Harvard Step
Test, a significant association was found only in females (Pearson Chi-Square = 8.608, p <
0.05). However, significant associations were observed for both males (Pearson Chi-Square =
115.008, p < 0.05) and females (Pearson Chi-Square = 65.500, p < 0.05) in the relationship
between IPAQ and Harvard Step Test, suggesting a strong link between physical activity
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Table 2. Frequency Distribution of various variables.

Variable Category Frequency Percent
< 54 (Poor) 10 3.5%
54-67 (Low Average) 92 32.6%
68-82 (Average) 14 5.0%
Harvard Step Test for VO2 Max
83-96 (Good) 154 54.6%
> 96 (Excellent) 12 4.3%
Total 282 100.0%
Inactive 6 2.1%
Minimally Active L4 15.6%
International Physical Activity | HEPA Active (Health
Questionnaire Enhancing Physical 232 82.3%
Activity)
Total 282 100.0%
15.-.21 (No Functional Dis- 262 9299
. ability)
Functional Movement Screen
13 (Increased Risk of Injury) | 12 4.3%
Questionnaire 14 (Reduced Risk of Injury) | 8 2.8%
Total 282 100.0%

levels and cardiovascular fitness in both genders. Similarly, significant relationships were ob-
served between IPAQ and IF'MS for both males (Pearson Chi-Square = 29.071, p < 0.05) and
females (Pearson Chi-Square = 32.900, p < 0.05), indicating a strong association between
physical activity levels and functional movement ability across genders as shown in Table 3.

Table 3. Results for Chi square

FMS * IPAQ *
Gender Test Harvard Harvard IPAQ * FMS
Step Test Step Test
Pearson Chi-Square .a 115.008a 29.071a
Likelihood Ratio 93.475 21.637
Male i —bv-Li
Linear-by-Linear 64.897 22.147
Association
N of Valid Cases 190 190 190
Pearson Chi-Square 8.608b 65.500b 32.900b
Likelihood Ratio 5.929 52.829 22.231
Female i —bv-Li
Linear-by-Linear 1.800 44.050 2.219
Association
N of Valid Cases 92 92 92

Lastly, bar chart illustrates the relationships between physical activity levels, functional
movement quality, and cardiovascular fitness across male and female participants. In Iigure
1, the majority of both males (87.4%) and females (89.1%) were classified as HEPA Active.
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Among this group, 81.6% of males and 75% of females demonstrated No Functional Dis-
ability, as indicated by their Functional Movement Screen (FMS) scores. A smaller proportion
of participants in both groups showed Increased or Reduced Risk of Injury, with minimally
active individuals also displaying relatively good movement quality. Inactive participants, a
small fraction in both genders, still exhibited No Functional Disability.

Gender: Male Gender: Female

200 - Functional movement Functional movement

screen questlonnalre screen questlonnalre

® 15-21 (No functional disability) ® 15-21 (No functional disability)

® 13 (Increased risk of injury) g0 - ® 13 (Increased risk of injury)

14 (reduced risk of injury) 14 (reduced risk of injury)
150 -
‘g ‘g 40 -
3 100 - 5] 69
75.00%
155
81.58%
20 -
50 -
9
9.78% @
0 (el Lot (o) S0 1, o- () Cion)
HEPA Active
Inactive Minimally Active (health enhal r,lqin? Inactive Minimally Active HEPA Active
physical activity) (health enhar_\c_m?
physical activity)
International Physical Activity Questionnaire International Physical Activity Questionnaire

Figure 1. International Physical Activity Questionaries.

In Figure 2, cardiovascular fitness, measured by the Harvard Step Test for VO2 Max, was
strongly associated with physical activity levels. The majority of HEPA Active males (83.2%)
and females (79.3%) achieved Good fitness levels (VO2 Max 83-96). However, a notable per-
centage of both genders showed Low Average fitness (VO2 Max 54-67), particularly within

the minimally active and inactive groups. Only a few individuals achieved Excellent or Poor
fitness levels.

Gender: Male Gender: Female
100 - Harvard Step Test 60- Harvard Step Test
for V02 Max for V02 Max
@ <54 (Poor) ® <54 (Poor)
® 54-67 (Low Average) ® 54-67 (Low Average)
68-82 (Average) 50 - 68-82 (Average)
80 - @ 83-96 (Good) @ 83-96 (Good)
> 96 (Excellent) > 96 (Excellent)
40 -
b € 63.04%
3 3
3 8 -
40 -
20 -
2. (a'%)
@ o
0- ! @ ! HEPA Active 0- ! @ ! HEPA Active
Inactive Minimally Active (health enhal_\:_in? Inactive Minimally Active (health enhar_!qin?
physical activity) physical activity)
International Physical Activity Questionnaire International Physical Activity Questionnaire

Figure 2. Harvard step test.
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I'igure 3 shows the relationship between VO2 Max and I'MS scores. Among males, 50.53%
with Good fitness demonstrated better movement quality and lower injury risks. Similarly,
50% of females with Low Average fitness also displayed better movement patterns. Despite
some individuals achieving Poor or Excellent VO2 Max scores, most participants in these
categories still maintained good movement quality and lower injury risks across both genders.

Gender: Male Gender: Female
100 - Harvard Step Test 60- Harvard Step Test
for V02 Max for V02 Max
® <54 (Poor) @ <54 (Poor)
® 54-67 (Low Average) ® 54-67 (Low Average)
68-82 (Average) 50 - 68-82 (Average)
80 - @ 83-96 (Good) @ 83-96 (Good)
> 96 (Excellent) > 96 (Excellent)
[
Lo : G
5 5
Q 69 Q 30-
8 8
40 -
20 -
20 -
10 -
0- o- @), (ot 2 o)
Better Movement Quality & Lower Injury Risk Poor Movement Quality & Greater Injury Risk ~ Better Movement Quality & Lower Injury Risk
Functional movement screen questionnaire International Physical Activity Questionnaire

Figure 3. Functional movement questionnaire.

In summary, these results demonstrate that higher physical activity levels are associated
with better aerobic fitness and functional movement in both genders. However, the link be-
tween movement quality and aerobic fitness varies by gender, with no significant relationship
found in females and no variability in FMS scores preventing analysis in males.

Discussion

The findings of this study align with previous research, highlighting the importance of phy-
sical fitness in daily activities and overall well-being. Physical fitness, especially cardiorespi-
ratory endurance, plays a vital role in multiple activities such as running and gymnastics.
Improved physical fitness is known to reduce the risk of cardiovascular diseases, along with
mitigating mental health issues such as depression, anxiety, and mood swings [16].

The primary objective of this study was to assess physical activity, endurance, and func-
tional status among health club participants, with both male and female individuals included.
Based on their BMI scores, many participants were overweight (52.1%) or of normal weight
(40.78%). Physical fitness and movement quality were measured using the Harvard Step Test
and the Functional Movement Screen (FMS) questionnaire, respectively [17].

The Harvard Step Test results demonstrate that out of 282 participants, 82.62% had Low
Average fitness levels, 12.06% showed Average results, and only 0.35% gained Good fitness
scores. In comparison, the FMS questionnaire demonstrated that 92.91% of participants
displayed No Functional Disability, only 4.26% at an Increased Risk of Injury and 2.04% at
a Reduced Risk of Injury. Moreover, according to the International Physical Activity Ques-
tionnaire (IPAQ), 82.27% of individuals were HEPA Active, 15.60% were Minimally Active,
and only 2.13% were Inactive [18].
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These conclusions align with past studies that find a positive relationship between physi-
cal activity, cardiorespiratory fitness, and functional movement quality. For instance, a study
on the cardiorespiratory fitness of physiotherapy students indicates that CRE scores were
average among 40 students, with a positive correlation between Physical Fitness Index and
VO2 Max [19]. Likely, research on sports club members demonstrate that physically active
youngsters, especially those engaged in health-enhancing physical activity, had better HRQoL
(Health-Related Quality of Life) than their fewer active peers [20].

The data from this study elaborates these findings, as those classified as HEPA Active have
better cardiovascular fitness and movement quality. Both male and female participants in the
HEPA Active category achieved higher VO2 Max scores. Based on their FMS scores, the ma-
jority of participants in this group were evaluated with No Functional Disability. In contrast,
the Minimally Active and Inactive participants generally exhibited lower fitness levels and
higher risks of functional movement impairments, although a few still managed to demon-
strate good fitness levels [20].

The comparison of genders showed minimal differences in movement quality and cardio-
vascular fitness. For instance, previous studies on medical students have shown that males tend
to have higher CRF scores than females [20]. While other research on Ghanaian physiother-
apists suggested that physical fitness tends to decline with age and decreased exercise partici-
pation, with poor physical fitness being observed among older physiotherapists compared to
their younger peers [21]. This trend was also observed in a comparative cross-sectional study
on older adults, where lower levels of physical activity were negatively associated with both
BMI and balance/agility [22].

A cross-sectional study demonstrated that moderate-to-vigorous physical activity (MVPA) is
positively correlated with vital capacity and aerobic fitness in both genders, though MVPA was
negatively associated with vital capacity in males and positively in females [23]. These gen-
der-specific trends in the relationship between physical activity and fitness levels are consistent
with the findings of this study, where both males and females demonstrated similar trends in
physical activity, movement quality, and cardiovascular fitness [24].

Studies have used accelerometers to estimate VO2 Max by measuring daily activity pat-
terns and using algorithms that estimate energy expenditure. They reported a moderate cor-
relation (r = 0.68) between accelerometer-based activity levels and treadmill-assessed VO2
Max, suggesting that accelerometers can provide a reliable estimate, though they may still
underestimate VO2 Max compared to direct measurement methods. Our study reliance on
self-reported IPAQ data could lead to biases related to over-reporting physical activity levels.
However, our study correlation between IPAQ) and VO2 Max aligns with other studies that
show a strong link between physical activity levels and fitness outcomes [24].

A study reported that treadmill VO2 Max tests are highly reliable, with minimal estimation
error compared to submaximal methods like the Harvard Step Test. This is because treadmill
tests measure the subject’s maximum effort, making them more precise in assessing aerobic
fitness. The Harvard Step Test offers accessible and scalable method, especially for large
population studies. The higher proportion of fitness levels observed in our study may be an
artifact of using a submaximal test, which typically doesn’t stress the cardiovascular system to
its maximal limit as treadmill tests do [25].

The young age group and HEPA (health enhancing physical activity) active lifestyle in our
study likely resulted in better cardiovascular fitness (as measured by VO2 Max) compared to
populations which were with higher average ages or lower activity levels. The gender skew
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towards males, who generally have higher VO2 Max values, also influenced the higher overall
fitness levels in study sample [26].

A study conducted on athletes found that athletes who engaged in higher levels of physical
activity, including sport-specific training, demonstrated better cardiovascular fitness and func-
tional movement scores. The outcomes of the study showed that athletes who were classified
as “highly active” in sports training (comparable to the HEPA Active group in this study)
were more likely to achieve higher VO2 Max levels and exhibit better movement patterns as
assessed by the Functional Movement Screen (FMS) [27].

Opverall, the results show the significance of regulating physical activity for improved move-
ment quality and cardiovascular health. The vast majority of participants who were HEPA
Active displayed better movement quality and reduced risk of injury, highlighting the posi-
tive impact of consistent, health-enhancing physical activity. This finding supports the recom-
mendations of the American College of Sports Medicine (ACSM) and the American Heart
Association (AHA), which indicates that adults involves in moderate-intensity exercise for 30
minutes five times per week or vigorous-intensity exercise for 20 minutes three times per week
to maintain optimal physical fitness. Athletes, in particular, must recognize the importance of
maintaining and improving both physical and cardiorespiratory fitness to enhance performance
and reduce injury risk. By adhering to these guidelines, individuals can reduce the risks of car-
diovascular diseases, improve their mental health, and enhance their overall quality of life.

Limitation and Recommendation

This study had several limitations. The cross-sectional design restricted the ability to draw
causal conclusions. Additionally, the study only asked participants whether they belonged to
a sports club without specifying the type of sport they were involved in. Data were collected
exclusively from fitness clubs in Lahore, which introduces the potential for selection bias. Fur-
thermore, the limited time frame was a primary constraint.

To address these limitations, future research should employ longitudinal and experimental
designs to provide more comprehensive insights. Expanding the analysis to include the types
of physical activities through detailed questionnaires is recommended. Increasing the sample
size would also allow for a deeper exploration of the relationships between different weight
statuses, physical fitness levels, and the interaction between strength and endurance, thereby
enhancing the overall relevance and accuracy of the findings.

One limitation of this study is the use of the International Physical Activity Questionnaire
(IPAQ) to measure physical activity levels. While the IPAQ) is a widely accepted tool, it relies
on self-reported data, which may lead to overestimation of activity levels due to recall bias
and subjective reporting. For more accurate and objective measurement, future studies could
consider using accelerometers to quantify physical activity levels.

Conclusion

The assessment reveals that the cardiorespiratory fitness of both male and female athletes
is currently at a satisfactory level, meaning their cardiovascular and respiratory systems are
functioning well in relation to their physical activity.

However, to preserve and further improve their health, it is essential for these athletes to
keep up with their regular training routines and adopt healthy lifestyle habits. This ongoing
commitment will help them maintain their fitness levels and overall well-being, supporting a
balanced and healthy life.
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