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ABSTRACT: Physical fitness may help college students maintain quality of life and cope with academic
stress, yet the contribution of different fitness components to resilience remains unclear in campus
populations. This study examined physical fitness as a predictor of quality of life and stress resilience
in college men. We used a cross-sectional field design with 372 undergraduate men aged 18-25 years.
Participants completed standardized assessments of cardiorespiratory fitness, handgrip strength,
muscular endurance, flexibility, body mass index, and waist-to-height ratio. We assessed quality of life
across physical, psychological, social, and environmental domains, and measured stress resilience and
perceived stress with validated questionnaires. We used descriptive statistics, one-way analysis of
variance, Pearson correlations, and multiple linear regression, with statistical significance set at p <0.05.
Students in the high-fitness group reported higher overall quality of life, stronger stress resilience, and
lower perceived stress than students in the low- and moderate-fitness groups. The composite fitness
score was positively correlated with overall quality of life (r = 0.49, p < 0.001) and stress resilience (r =
0.53, p <0.001), and negatively correlated with perceived stress (r =-0.39, p < 0.001), composite fitness
remained a significant predictor of overall quality of life (beta = 0.38), stress resilience (beta = 0.43), and
perceived stress (beta = -0.31) after controlling for age, sleep duration, weekly physical activity, and
body mass index. These findings suggest that fitness is meaningfully associated with psychosocial well-
being in college men and should be considered in student health research.

Keywords: physical fitness; quality of life; stress resilience; perceived stress; cardiorespiratory fitness; muscular
endurance.

I. INTRODUCTION

College is a period when many young adults gain greater independence, but daily structure can also
become less stable. Academic deadlines, examinations, employment, commuting, social adjustment, digital
workload, and uncertainty about the future can all increase stress. For many students, these pressures are
accompanied by irregular sleep, long periods of sitting, inconsistent meals, and reduced participation in
organized physical activity. Public health guidance emphasizes regular physical activity and reduced
sedentary behavior for adults, but students often find these recommendations hard to translate into stable
routines [1]. Physical fitness may therefore be an important marker of how well students are adapting to the
physical and psychological demands of university life.

Physical fitness is more than a simple measure of athletic ability. It includes cardiorespiratory fitness,
muscular strength, muscular endurance, flexibility, and body composition. These components reflect the
capacity to perform daily activities with energy and to recover from physical demands. Cardiorespiratory
fitness describes the cardiovascular and respiratory systems' ability to supply oxygen during sustained
activity. Muscular strength and endurance reflect the capacity to produce and maintain force. Flexibility
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supports comfortable movement and may reduce strain from prolonged sitting. The waist-to-height ratio
provides a simple indicator of central adiposity, which relates to perceived health and cardiometabolic risk.

A large body of evidence supports the relevance of fitness for student health, showing that physical
activity and exercise are associated with lower risk of chronic disease, better mood, and improved
psychological health [2]-[6]. However, physical activity and physical fitness are not identical. Physical
activity describes behavior, while fitness reflects physiological adaptation. Two students may report similar
weekly activity but differ in aerobic capacity, muscular endurance, body composition, or functional
confidence. For this reason, direct assessment of fitness may provide useful information beyond self-reported
activity alone. In a campus health context, fitness testing can also make health status more visible and may
help identify students who could benefit from support.

Quality of life is a broad construct that includes physical functioning, psychological well-being, social
relationships, and environmental satisfaction. A college student with good quality of life is not merely free
from disease; he can study, sleep, participate socially, feel energetic, and have a reasonable sense of control
over daily life. Measures such as the WHOQOL-BREF and the SF-36 were developed to capture this wider
concept of health [11]-[17]. In college populations, workload, social support, sleep, financial pressure, body
image, exercise habits, and access to campus resources can affect quality of life. Physical fitness may
contribute by improving energy, confidence, and the ability to participate in recreational and social activities.

Stress resilience refers to the capacity to adapt to challenges, recover from strain, and keep functioning
during difficult periods. Resilience does not imply the absence of stress. Rather, resilient students may
regulate emotions more effectively, maintain routines, seek support, and recover more quickly after setbacks.
University stress is not always severe in a clinical sense, but it is often persistent. Weekly quizzes,
assignments, examinations, internships, and social expectations can create a repeated load. If fitness helps
students regulate physiological arousal and maintain self-efficacy, it may also support resilience during these
recurring pressures.

The stress-buffering role of fitness can be explained through several pathways. Physiologically, fitter
individuals may show more efficient cardiovascular responses and faster recovery after acute stress.
Behaviorally, fitter students may have more stable routines, better sleep, and more frequent participation in
structured physical activity. Psychologically, fitness may support self-confidence, perceived control, and
mastery. Studies link regular exercise and higher fitness to better well-being and greater resilience to stress-
related complaints [22]-[27]. These mechanisms are plausible in college men, who may face pressure to
balance academic achievement with social, financial, and personal expectations.

Men-only samples deserve focused attention because male college students may express stress
differently, may be less likely to seek formal psychological support, and may place particular value on
physical competence. At the same time, men's health cannot be reduced to strength or sport participation. A
meaningful assessment should include both objective fitness indicators and self-reported quality of life,
resilience, and stress. A man with high strength but poor sleep and high stress may not have high overall
well-being, while a man with moderate fitness and strong routines may report better life quality. This study
therefore uses a multidimensional approach to avoid a narrow interpretation of fitness.

The present study examined physical fitness as a predictor of quality of life and stress resilience in a
sample of college men. The study tested whether students with higher fitness had better quality of life,
stronger resilience, and lower perceived stress. It also examined whether the composite fitness score
remained significant after adjusting for age, sleep duration, weekly moderate-to-vigorous physical activity,
and body mass index. By integrating fitness testing with psychosocial outcomes, the study contributes to a
more complete understanding of student health in sport and exercise science.

1. AIMS

o To describe physical fitness, quality of life, perceived stress, and stress resilience among college men.

e To compare quality of life, stress resilience, and perceived stress across low, moderate, and high fitness
groups.

¢ To examine the correlations between individual fitness components and quality-of-life domains.

¢ To examine the correlations between fitness components, stress resilience, and perceived stress.

e To determine whether composite physical fitness predicts overall quality of life after adjustment for age,
sleep duration, weekly moderate-to-vigorous physical activity, and body mass index.
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e To determine whether composite physical fitness predicts stress resilience and perceived stress after
adjustment for the same covariates.

. HYPOTHESES
Students with higher physical fitness will report higher overall quality of life.
Students with higher physical fitness will report higher stress resilience.
Students with higher physical fitness will report lower perceived stress.
Cardiorespiratory fitness and muscular endurance will show the strongest positive associations with quality
of life and resilience.
o Waist-to-height ratio will be negatively associated with quality of life and resilience and positively
associated with perceived stress.
e Composite physical fitness will remain a significant predictor of quality of life, resilience, and perceived
stress after covariate adjustment.

e o o o O

II. RELATED WORK

The World Health Organization recommends that adults accumulate regular aerobic and muscle-
strengthening activity because activity supports cardiovascular, metabolic, musculoskeletal, and mental
health [1]. Warburton and colleagues summarized the strong evidence that physical activity reduces the risk
of several chronic diseases and improves health status [2]. Although college students are usually young,
these findings are relevant because health trajectories begin before clinical disease appears. A student who
develops low fitness, poor sleep, and high stress during early adulthood may carry those patterns forward
into later life.

Biddle and Asare reviewed evidence that physical activity is associated with better mental health in
young people [3], while Rebar and colleagues reported that physical activity is related to lower depression
and anxiety in non-clinical populations [4]. Schuch and colleagues later found that physical activity is
associated with lower risk of incident depression [5]. Gerber and Puhse reviewed the possibility that exercise
and fitness protect against stress-related health complaints [6]. These studies do not mean fitness replaces
mental health care, but they support the view that movement and fitness are relevant components of well-
being.

The International Physical Activity Questionnaire allows researchers to estimate walking, moderate
activity, vigorous activity, and sitting [7]. Such questionnaires are practical, but they rely on recall and
describe behavior rather than capacity. Cardiorespiratory fitness has been proposed as an important clinical
vital sign because it strongly predicts health outcomes [8]. Classic epidemiological work showed that
physical fitness is associated with lower all-cause mortality [9], and meta-analytic evidence indicates that
cardiorespiratory fitness is a powerful predictor of mortality and cardiovascular events [10].

Myers and colleagues showed that exercise capacity was strongly associated with survival in men
referred for exercise testing [11]. In younger populations, physical fitness is a powerful marker of health [12].
Fitness, therefore, is not limited to athletic performance. It reflects functional reserve, metabolic capacity, and
the ability to meet physical demands. In college populations, fitness may translate into greater daily energy,
more confidence in physical tasks, and greater readiness to participate in recreational sport or active
transport.

Systematic evidence shows that objective physical capability measures, including grip strength, are
associated with important health outcomes [13]. Rantanen and colleagues reported that midlife handgrip
strength predicted later disability [14]. Although disability is not the immediate concern in college men, these
findings show that strength is a meaningful marker of functional capacity. In student settings, handgrip
strength, push-ups, and plank endurance provide accessible indicators of upper-body strength, core
endurance, and the capacity to sustain effort.

The WHOQOL instruments measure physical, psychological, social, and environmental domains [15],
and the WHOQOL-BREF has shown good psychometric properties in international field trials [16]. The SF-
36 also helped establish the idea that health-related quality of life should include physical functioning, role
limitations, mental health, and social functioning [17]. These instruments matter because students may report
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low quality of life even without a diagnosed illness. Fatigue, stress, isolation, financial pressure, and low
physical confidence can reduce quality of life in ways that are not visible in medical records.

Researchers commonly assess perceived stress with the Perceived Stress Scale, which measures the degree
to which life is appraised as unpredictable, uncontrollable, and overloaded [18]. Researchers have measured
resilience with instruments such as the Connor-Davidson Resilience Scale [19], and resilience scale reviews
emphasize that resilience is best understood as adaptation in the face of adversity rather than simple
toughness [20]. In college settings, resilience matters because students repeatedly face academic and personal
demands. Higher resilience may help students maintain routines, seek support, regulate emotions, and
recover after setbacks.

Pengpid and colleagues examined students in 23 countries and reported that physical inactivity is
common and associated with several demographic and behavioral factors [21]. Plotnikoff and colleagues
reviewed interventions targeting physical activity, nutrition, and healthy weight among college and
university students and found that behavior change programs can help, although effects depend on program
design and fit with campus life [22]. Grasdalsmoen and colleagues reported that physical exercise was
associated with body mass index in a national survey of Norwegian university students [23]. Peltzer and
colleagues also found that overweight and obesity among university students varied across countries and
were associated with lifestyle factors [24]. These studies show that student health is a genuine public health
concern, not merely a matter of individual preference.

Herbert and colleagues reported that regular physical activity and cardiovascular fitness were related to
mental health and well-being among university students [25]. Childs and de Wit found that regular exercise
was associated with emotional resilience to acute stress in healthy adults [26]. Neumann and colleagues
provided more direct evidence that physical fitness relates to resilience to modern-life stress and that general
self-efficacy may mediate this relationship [27]. Together, these studies support a model in which physical
fitness may help students experience greater perceived control, stronger coping, and more stable affect under
stress.

Pascoe and colleagues reviewed evidence linking stress in secondary and higher education to poorer
academic motivation, achievement, and well-being [28]. Beiter and colleagues reported substantial
depression, anxiety, and stress in a college student sample [29]. These findings matter because they show
that college men may be physically healthy at age but psychologically strained by daily demands. If physical
fitness relates to resilience and quality of life, it may be a useful part of a broader student support system.

The Sedentary Behavior Research Network clarified the distinction between physical inactivity and
sedentary behavior [30]. A student can meet minimum physical activity guidelines and still sit for many
hours in lectures, libraries, transport, and screen-based leisure. Ekelund and colleagues showed that high
physical activity can attenuate, but not entirely erase, the adverse associations between sitting time and
mortality in low-activity individuals [33]. In college life, prolonged sitting may reduce opportunities for
movement, increase fatigue, and contribute to poorer health perceptions. This makes direct fitness
assessment particularly useful because it reflects adaptation to the total lifestyle pattern.

The National Sleep Foundation recommends 7 to 9 hours of sleep for young adults [31], yet college
students often report delayed sleep schedules and poor sleep quality [32]. Sleep may influence both physical
fitness testing and psychological outcomes. A student who sleeps poorly may perform worse on endurance
and strength tasks, report higher stress, and rate quality of life lower. Therefore, statistical models that
examine fitness and resilience should include sleep duration as a covariate to avoid overestimating the
independent contribution of fitness.

IIT. MATERIAL AND METHOD

1. STUDY DESIGN

We used a quantitative cross-sectional field design to examine physical fitness as a predictor of quality of
life and stress resilience in college men. The study was conducted during one academic term to reduce
seasonal variation in physical activity and campus schedules. The researchers chose a field design to examine
naturally occurring differences in fitness and psychosocial outcomes rather than the effects of a controlled
intervention.
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2. PARTICIPANTS AND SETTING

The analytic sample consisted of 372 undergraduate men aged 18-25 years. Researchers recruited
participants from several academic departments, university sports clubs, and general campus
announcements. Students were eligible if they were enrolled full-time and could safely complete the fitness
tests. The sample included only men because the study focused on male college health.

Inclusion criteria were: age 18-25 years, full-time undergraduate enrollment, no medical restrictions to
moderate-to-vigorous exercise, and written informed consent. Exclusion criteria were acute illness,
musculoskeletal injury limiting test performance, cardiovascular or neurological condition affecting exercise
safety, current use of medication that strongly altered heart rate or exercise tolerance, and incomplete core
fitness or questionnaire data.

3. ETHICAL CONSIDERATIONS

The relevant institutional ethics committee approved the study before data collection. Participants
received written and verbal information explaining the study purpose, testing procedures, confidentiality,
and the right to withdraw without penalty. The study involved low risk because it used common field fitness
tests and self-report questionnaires. Trained assessors supervised testing, and participants were instructed
to stop immediately if they experienced pain, dizziness, or unusual discomfort. Data were anonymized and
stored securely.

4. PHYSICAL FITNESS ASSESSMENT

We assessed physical fitness using a standardized battery covering cardiorespiratory fitness, muscular
strength, muscular endurance, flexibility, and body composition. Cardiorespiratory fitness was estimated
from a 20-m shuttle-run test using the final completed stage. We assessed muscular strength using maximal
handgrip strength with a calibrated digital dynamometer, averaging the best value from each hand. We
assessed muscular endurance using a push-up test and a plank hold. We measured flexibility using a sit-
and-reach test. We measured body mass and height using calibrated equipment, and calculated body mass
index as kg/m2. We measured waist circumference midway between the lowest rib and iliac crest and
calculated the waist-to-height ratio.

We calculated a composite fitness score by standardizing and averaging estimated VO2max, handgrip
strength, push-ups, plank duration, sit-and-reach, and inverse waist-to-height ratio. Participants were
classified into low, moderate, and high fitness groups using tertiles of the composite score. This approach
was selected because it represented the overall fitness profile rather than one isolated test.

5. QUALITY OF LIFE ASSESSMENT

We assessed quality of life with a multidimensional questionnaire measuring physical, psychological,
social, and environmental domains. Each domain was transformed to a 0-100 scale, with higher scores
indicating better quality of life. We calculated an overall quality-of-life score as the mean of the four domain
scores. The physical domain included energy, sleep, daily function, and physical capacity; the psychological
domain included positive feelings, self-esteem, and concentration; the social domain included personal
relationships and support; and the environmental domain included safety, resources, and access to
opportunities.

6. STRESS RESILIENCE AND PERCEIVED STRESS

We assessed stress resilience using a validated resilience scale and transformed it into a 0-100 score, where
higher values indicated stronger resilience. We assessed perceived stress with a standardized perceived
stress scale, where higher scores indicated greater stress. Participants answered based on their experiences
during the previous month. The two outcomes were treated separately because resilience and stress are
related but not interchangeable constructs.

7. COVARIATES
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We recorded age, academic year, sleep duration, weekly moderate-to-vigorous physical activity, and
body mass index as covariates. Sleep duration was reported as average hours per night during the previous
week. Weekly moderate-to-vigorous physical activity was reported as minutes per week. Body mass index
was included in regression models because body size may influence both fitness performance and self-
perceived health.

8. DATA COLLECTION PROCEDURE

Data collection was completed in two stages during scheduled campus testing days. First, participants
provided consent, completed health screening, and completed questionnaires in a quiet classroom. Second,
they completed anthropometric measurements and the fitness battery in a university exercise laboratory and
gymnasium. Participants were instructed to avoid vigorous exercise for 24 hours and caffeine for three hours
before testing. The order of fitness tests was standardized to reduce fatigue effects: anthropometrics,
flexibility, handgrip strength, push-ups, plank, and shuttle-run test.

9. STATISTICAL ANALYSIS

We analyzed data using descriptive statistics, one-way analysis of variance, chi-square tests, Pearson
correlations, and multiple linear regression. Continuous variables were reported as mean +/- standard
deviation, and categorical variables were reported as number and percentage. Fitness-group differences
were examined using one-way analysis of variance with post hoc comparisons. We used Pearson correlations
to examine associations between fitness components and psychosocial outcomes. Multiple linear regression
models tested whether composite fitness predicted overall quality of life, stress resilience, and perceived
stress after adjustment for age, sleep duration, weekly moderate-to-vigorous physical activity, and body

mass index. Multicollinearity was checked using variance inflation factors. We set statistical significance at
p <0.05.

IV. DATA ANALYSIS

The results are presented in seven parts: participant flow, group characteristics, fitness profile, quality of
life and stress outcomes, correlation analysis, adjusted regression models, and visual interpretation of the
main associations. Statistical significance was set at p < 0.05.

Table 1. Participant characteristics by fitness group.

. . _ Low fitness (n = Moderate fitness High fitness (n =
Characteristic Total (n=372) 124) (n=124) 124) p value
Age, years 208+4/-19 209 +/-1.8 207 4/-19 20.8 /- 2.0 0.684
Academic year, n
184 (49.5% 63 (50.8% 61 (49.2% 60 (48.4% 0.928
(%) first/second ( %) ( %) ( *) ( %)
Body massindex, ) o 54 262 +/-3.6 24.4+/-3.0 232+4/-2.8 <0.001
kg/m2
r;’gft'to'helght 0.49 +/- 0.05 0.52 +/- 0.05 0.49 +/- 0.04 0.46 +/- 0.04 <0.001
Sleep duration,
cep duration. 6.8+/-1.0 65+-1.1 6.8 +/-0.9 7.0 +/-0.9 0.002
h/night
Weekly MVPA, 172.5+/-948  112.6 +/- 63.5 165.4 +/- 77.1 239.6 +/-94.2 <0.001
min/week
K
(Co/u)r TeNtSMOKEL N 55 (14.0%) 22 (17.7%) 17 (13.7%) 13 (10.5%) 0.235
Note. Values are mean +/- SD. MVPA = moderate-to-vigorous physical activity.
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Result 1. Fitness groups were similar in age and academic year distribution. Higher fitness was associated
with lower body mass index, lower waist-to-height ratio, longer sleep duration, and higher weekly
moderate-to-vigorous physical activity.

( )

Students assessed for eligibility
(n = 428 college men)

v

Excluded (n = 38)
- Not meeting age/training criteria: 18
- Current illness/injury: 11
- Incomplete consent/schedule: 9

v

Completed questionnaires and
physical fitness testing
(n =390)

{

Excluded for incomplete core data

(n=18)
J
v
a )\
Final analytic sample
(n = 372 resistance-trained and
recreationally active men)

\ J
Low fitness Moderate fitness High fitness

(n=124) (n =124) (n=124)

FIGURE 1. Participant flow diagram and tertile grouping.

Figure 1 shows how we obtained the final analytic sample by identifying the screened sample, reasons
for exclusion, and the final distribution across low, moderate, and high fitness groups.
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Cardiorespiratory capacity
Muscular strength

Muscular endurance - Quality of life

Body composition

Stress recovery and

emotional regulation

.

Physical fitness \/

Energy and
functional confidence

Stress resilience

FIGURE 2. Conceptual diagram linking physical fitness with quality of life and stress resilience.

Figure 2. Fitness was expected to support quality of life and resilience through energy, functional
confidence, stress recovery, and emotional regulation, while age, sleep, body mass, and weekly activity were
treated as relevant covariates.

20-m shuttle run Handgrip Push-up and plank
cardiorespiratory fitness strength muscular endurance
A4
Sit-and-reach Waist-to-height ratio
flexibility body composition

FIGURE 3. Original schematic of the campus fitness and questionnaire testing sequence.
Figure 3. The schematic shows that the study did not rely on a single test; it combined aerobic capacity,
muscular strength, muscular endurance, flexibility, body composition, and questionnaire outcomes in one

standardized sequence.

Table 2. Physical fitness components by fitness group.

Fitness indicator Low fitness =~ Moderate fitness = High fitness p value  eta squared
Estimated VO2max, mL/kg/min  36.5+/-5.4 42.2+/-5.0 48.1+/-5.8 <0.001 0.34
Handgrip strength, kg 38.7 +/- 6.5 439 +/- 6.7 49.6+/-7.2 <0.001 0.26
Push-ups, repetitions 17.8 +/-7.8 26.4+/-9.1 36.9 +/-11.2 <0.001 0.39
Plank hold, seconds 58.4 +/-24.6 84.9 +/-29.1 118.7 +/-36.0  <0.001 0.36
Sit-and-reach, cm 21.8+/-7.0 25.5+/-7.4 29.1 +/- 8.0 <0.001 0.13
Composite fitness score, z -0.82+/-0.29  0.01+/-0.24 0.83 +/- 0.34 <0.001 0.77

Note. One-way analysis of variance was used. All post hoc comparisons between fitness groups were significant at p < 0.05.
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Result 2. The tertile classification produced clear differences across all measured fitness components. The
largest group effects were observed for the composite fitness score, push-up performance, plank endurance,
and estimated VO2max, indicating that the group categories represented meaningful differences in physical
capacity.

Table 3. Quality of life, stress resilience, and perceived stress by fitness group.

Outcome Low fitness  Moderate fitness  High fitness  p value  eta squared
Physical quality of life 61.8+/-12.3  69.4+/-11.6 77.2 +/-10.7 <0.001 0.20
Psychological quality of life 602+/-129  67.1+/-11.8 739 +/-11.3 <0.001 0.15
Social quality of life 64.0+/-142  685+/-13.4 72.7 +/-12.8 <0.001 0.07
Environmental quality of life ~ 63.7 +/-12.1  69.8 +/-11.9 72.0+/-11.4 <0.001 0.08
Overall quality of life 62.4+/-109  68.7 +/-10.2 73.9 +/-9.4 <0.001 0.18
Stress resilience 58.1+/-12.5  652+/-11.4 72.6 +/-10.5 <0.001 0.21
Perceived stress 254 +/-6.8 22.1+4/-6.3 18.9 +/- 6.0 <0.001 0.13

Note. Quality-of-life and resilience scores are on a 0-100 scale; perceived stress is scored so that higher values indicate greater stress.

Result 3. Students in the high-fitness group reported higher quality of life and resilience and lower
perceived stress than students in the low- and moderate-fitness groups. The largest effect was observed for
stress resilience, followed by physical quality of life and overall quality of life.

mmm Overall QoL
W Stress resilience
Bl Perceived stress

80 A

70 A

Low fitness Moderate fitness High fitness
FIGURE 4. Quality of life, stress resilience, and perceived stress by fitness group.
Figure 4 provides a concise visual summary of Table 3. The figure shows a graded pattern: overall quality

of life and stress resilience increased from the low- to high-fitness group, while perceived stress decreased
across the same groups.
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v
Fitness group
. Low

80 mmm Moderate
mmm High

QoL domain score
N w B
o o o
1 1 1

—
o
I

o
1

Physical Psychological Social Environmental
FIGURE 5. Quality-of-life domains across fitness groups.
Figure 5 shows a fitness gradient across the physical, psychological, social, and environmental domains.
The largest visual separation appeared in the physical and psychological domains, consistent with the idea

that fitness is closely linked to energy, self-perception, and emotional well-being.

Table 4. Pearson correlations between fitness components and psychosocial outcomes.

Fitness indicator Overall QoL r  Stress resiliencer  Perceived stress r
Estimated VO2max 0.43*** 0.47%** -0.35%**

Handgrip strength 0.30%** 0.36*** -0.22%%*

Push-ups 0.39*** 0.42%** -0.31***

Plank hold 0.36*** 0.40%** -0.29%**
Sit-and-reach 0.18*** 0.16** -0.13*
Waist-to-height ratio -0.32%** -0.30%** 0.27%**
Composite fitness score  0.49*** 0.53*** -0.39%**

Note. * p <0.05; ** p <0.01; *** p < 0.001.

Result 4. The composite fitness score showed the strongest association with overall quality of life and
stress resilience. Among individual fitness components, estimated VO2max and muscular endurance
measures showed the strongest correlations. Waist-to-height ratio was negatively associated with quality of
life and resilience and positively associated with perceived stress.

25
VOLUME 3, No 4, 2026



QUBAHAN JOURNAL OF SOCIAL SCIENCE
VOL. 3, NO. 4, October 2026
https://doi.org/10.48161/qjss.v3n4a20

1.00
VO2max
0.75
Grip
Push-ups 0.50
Plank
0.25
Sit-reach
0.00
WHtR
_ -0.25
Fitness score
QoL -0.50
Resilience
-0.75
Stress
-1.00

FIGURE 6. Correlation matrix of fitness and psychosocial indicators.
Figure 6 displays the correlation pattern. Fitness indicators cluster positively with quality of life and
resilience, while waist-to-height ratio and perceived stress show the opposite direction. The heat map also

shows that the variables are related but not redundant, supporting the use of multivariable analysis.

Table 5. Multiple linear regression predicting overall quality of life and stress resilience.

Outcome Predictor B SE beta tvalue pvalue VIF
Overall QoL Composite fitness score 5.54 0.67 0.38 8.27 <0.001 1.34
Overall QoL Sleep duration 1.52 0.45 015 3.38 0.001 1.18
Overall QoL Weekly MVPA, per 60 min  0.74 028 0.10 2.64 0.009 1.29
Overall QoL Body mass index -031 014 -009 221 0.028 1.22
Overall QoL Age -0.08 023 -0.01 -0.35 0.725 1.05
Stress resilience ~ Composite fitness score 6.91 072 043 9.60 <0.001 1.34
Stress resilience  Sleep duration 1.13 0.48 0.11 2.35 0.019 1.18
Stress resilience ~ Weekly MVPA, per 60 min  0.66 0.30  0.09 2.20 0.028 1.29
Stress resilience  Body mass index -024 015 -007 -1.60 0.111 1.22
Stress resilience  Age 0.06 025 0.01 0.24 0.811 1.05

Note. Model statistics: overall QoL R2 = 0.32, adjusted R2 =0.31, F(5, 366) = 34.64, p < 0.001; stress resilience R2 = 0.36, adjusted R2 =0.35,
F(5, 366) = 41.05, p < 0.001. VIF = variance inflation factor.

Result 5. Composite fitness remained a significant predictor of overall quality of life and stress resilience
after adjustment for age, sleep duration, weekly moderate-to-vigorous physical activity, and body mass
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index. Sleep duration also contributed to both models, while weekly physical activity had a smaller but
significant association.

Table 6. Multiple linear regression predicting perceived stress.

Predictor B SE beta tvalue pvalue VIF
Composite fitness score -3.06 048 -031 -6.38 <0.001 1.34
Sleep duration -092 031 -014 297 0.003 1.18
Weekly MVPA, per 60 min ~ -021 020 -005 -1.05 0.294 1.29
Body mass index 0.16 0.10 0.08 1.60 0.110 1.22
Age 0.05 0.16  0.02 0.31 0.756 1.05

Note. Model statistics: R2 = 0.22, adjusted R2 = 0.21, F(5, 366) = 20.64, p < 0.001.

Result 6. Higher composite fitness and longer sleep duration were associated with lower perceived stress.
After including composite fitness and sleep, weekly physical activity was not significant, suggesting that
adapted physical capacity may provide information beyond self-reported activity behavior.

B Overall QoL
lm Stress resilience

Age A

BMI -

Weekly MVPA A

Sleep duration A

Composite fitness -

-0.1 0.0 0.1 0.2 0.3 0.4
Standardized beta

FIGURE 7. Adjusted regression coefficients for overall quality of life and stress resilience.
Figure 7 compares the standardized coefficients from the adjusted models. Composite fitness had the

strongest association with both overall quality of life and stress resilience, exceeding those of sleep duration,
weekly physical activity, body mass index, and age.
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FIGURE 8. Association between composite fitness score and stress resilience.

Figure 8 shows the positive association between composite fitness and stress resilience. The scatter
around the fitted line is expected because many factors influence resilience, but the upward pattern supports
the regression and correlation results.

Table 7. Hierarchical regression summary for the added value of composite fitness.

Outcome Step  Predictors entered R2 DeltaR2  Fchange p value
Overall QoL 1 Age, sleep duration, weekly MVPA, BMI 0.18 - 19.76 <0.001
Overall QoL 2 Composite fitness score 032 0.14 68.39 <0.001
Stress resilience 1 Age, sleep duration, weekly MVPA, BMI ~ 0.19 - 21.52 <0.001
Stress resilience 2 Composite fitness score 036 017 92.16 <0.001
Perceived stress 1 Age, sleep duration, weekly MVPA, BMI  0.13 - 13.74 <0.001
Perceived stress 2 Composite fitness score 022  0.09 40.70 <0.001

Note. Delta R2 represents the additional variance explained when composite fitness was entered after the covariates.

Result 7. Hierarchical regression showed that composite fitness explained additional variance in all three
psychosocial outcomes after the covariate block. The largest added value was observed for stress resilience,
followed by overall quality of life and perceived stress.

V. DISCUSSION

This study examined physical fitness as a predictor of quality of life and stress resilience in college men.
The findings supported the main hypotheses. Students in the high-fitness group reported higher overall
quality of life, stronger stress resilience, and lower perceived stress than students in the low- and moderate-
fitness groups. Composite fitness remained a significant predictor after adjustment for age, sleep duration,
weekly moderate-to-vigorous physical activity, and body mass index. The results suggest that fitness is not
merely a performance characteristic in this population; it is also linked with perceived life quality and coping
capacity.

The association between fitness and quality of life is consistent with the broader literature on physical
activity and health. Global guidelines emphasize that activity improves physical and mental health [1], and
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reviews show that active people report better psychological outcomes [2]-[6]. The present findings extend
this evidence by focusing on physical fitness rather than activity alone. Activity matters, but fitness reflects
physiological adaptations that may help students feel more energetic, confident, and capable in daily life.
This distinction helps explain why composite fitness remained significant even after the model included
weekly moderate-to-vigorous activity.

The strongest individual fitness association was observed for estimated cardiorespiratory fitness. This
result agrees with the view that cardiorespiratory fitness is an important health indicator [8]-[10]. In college
men, higher aerobic capacity may support daily functioning by reducing fatigue and making routine activity
feel less demanding. A student with better aerobic capacity may also recover more effectively from physical
and psychological strain. The relationship between VO2max and psychological quality of life suggests that
aerobic capacity may influence not only the body but also the way students experience energy, concentration,
and emotional stability.

Muscular endurance also showed meaningful associations with resilience and quality of life. Push-up and
plank performance were moderately related to psychosocial outcomes. These tests require sustained effort,
discomfort tolerance, and self-regulation, which may partly overlap with resilience-related behaviors. The
finding is compatible with evidence that objective physical capability is related to later health outcomes [13],
[14]. Although college men are far from old-age disability, muscular fitness may still provide a sense of
physical competence and readiness that supports well-being.

Students with higher central adiposity tended to report lower quality of life and resilience and higher
perceived stress. Many factors shape body composition, including diet, sleep, genetics, stress, and social
environment. However, waist-to-height ratio may capture part of a wider health profile. Students with
higher waist-to-height ratio may also have lower activity, poorer sleep, lower fitness, or less confidence in
physical settings. This association supports including simple body-composition measures when studying
student health.

Stress resilience showed the largest group effect. This result aligns with Childs and de Wit, who found
that regular exercise was associated with emotional resilience to acute stress [26], and with Neumann and
colleagues, who linked physical fitness to resilience to modern-life stress [27]. The present study adds a
college-specific men-only perspective. It suggests that fitter students may recover more quickly from
academic demands or maintain psychological stability during stressful periods. The underlying mechanisms
may include better physiological stress regulation, improved sleep, greater self-efficacy, or more stable
routines.

Perceived stress was lower in students with higher fitness. Cross-sectional data cannot establish whether
fitness reduces stress, whether lower stress helps students maintain fitness, or whether a third factor, such
as sleep or social support, influences both. Previous research has shown that college students often
experience clinically meaningful levels of stress, anxiety, and depressive symptoms [28], [29]. The present
results suggest that fitness may be a protective factor in this environment, but it should be studied alongside
access to counseling, academic support, financial pressure, sleep, and social support.

Sleep duration predicted quality of life, stress resilience, and perceived stress in the adjusted models. This
aligns with evidence that young adults generally require 7 to 9 hours of sleep [31] and that poor sleep is
common among college students [32]. Fitness and sleep may reinforce one another. Students with better
fitness may sleep better because regular activity improves stress regulation, while students who sleep better
may perform better on fitness tests and cope more effectively with stress. Future studies should measure
sleep quality and sleep timing, not only duration. When we entered age, sleep, weekly activity, and body
mass index first, they explained a meaningful portion of the variance in psychosocial outcomes. Adding
composite fitness significantly improved the models. This suggests that fitness provides information beyond
general behavior and body size. For researchers, this supports the value of direct fitness testing. For campus
health assessment, it suggests that simple fitness batteries may help identify students whose physical
capacity and psychosocial well-being are both lower.

The findings also show why researchers should consider the outcome measures together. Quality of life,
resilience, and perceived stress were related but not identical. Some students may report acceptable quality
of life while still feeling vulnerable under stress, whereas others may report high resilience but lower
environmental quality of life because of financial or campus constraints. Assessing these outcomes
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simultaneously provides a more balanced picture of student well-being and helps avoid the assumption that
a single psychological score fully represents the student experience.

Several limitations should be acknowledged. First, the cross-sectional design prevents causal inference.
Second, some variables were self-reported, including sleep, physical activity, quality of life, resilience, and
stress. Third, the sample included college men from a campus setting, so findings may not generalize to
women, non-students, or older adults. Fourth, diet, financial stress, mental health diagnosis, social support,
and academic workload were not fully modeled. Fifth, the shuttle-run test estimates rather than directly
measures maximal oxygen uptake.

Future research should use repeated measurements across the academic calendar. Fitness, sleep, stress,
and perceived quality of life may change during examination periods, holidays, sport seasons, and
transitions between academic years. A longitudinal design could determine whether fitness declines precede
increases in stress, or whether high stress disrupts activity and reduces fitness over time. Intervention studies
are also needed to test whether improving cardiorespiratory fitness and muscular endurance leads to
measurable improvements in resilience and quality of life.

VI. CONCLUSION

This study examined whether physical fitness predicts quality of life and stress resilience in college men.
The findings indicate that students with higher physical fitness reported better physical, psychological,
social, and environmental quality of life, stronger stress resilience, and lower perceived stress. These
relationships were not limited to one test. Cardiorespiratory fitness, muscular strength, muscular endurance,
flexibility, and waist-to-height ratio each contributed to the broader fitness profile, while the composite
fitness score showed the strongest overall association with psychosocial outcomes.

The results support the view that physical fitness should be considered part of student well-being rather
than only a sport or appearance-related characteristic. College men face academic deadlines, social
expectations, financial pressure, screen-based workload, and sleep disruption. In this context, fitness may
provide a practical foundation for energy, confidence, emotional regulation, and adaptive coping. A fitter
student is not necessarily free from stress, but he may have stronger physical and psychological resources to
manage stress and recover after demanding periods.

Composite fitness predicted overall quality of life and stress resilience even after accounting for age, sleep
duration, weekly moderate-to-vigorous physical activity, and body mass index. This suggests that direct
fitness assessment captures information not fully reflected in self-reported activity or body size. Physical
activity describes what students do, while fitness reflects what their bodies have adapted to do. Both are
valuable, but they are not interchangeable.

Students with higher fitness reported lower perceived stress. This finding highlights that student well-
being is multidimensional. Improving fitness alone cannot address every source of academic or personal
stress. However, fitness may be one modifiable factor within a wider health strategy that includes sleep
support, academic guidance, mental health services, active campus design, and opportunities for inclusive
exercise.

In conclusion, physical fitness appears to meaningfully predict quality of life and stress resilience in
college men. Future research should test these relationships over time and determine whether structured
fitness programs can improve both physical capacity and psychosocial outcomes. Longitudinal and
intervention studies are needed to clarify directionality, but the current findings support the scientific value
of integrating fitness assessment into college health research.

Author Contributions
The author conducted the conceptualization, methodology, data analysis, investigation, writing,
review, editing, and final approval of the manuscript.

Funding
This research received no external funding.

Data Availability

30
VOLUME 3, No 4, 2026



QUBAHAN JOURNAL OF SOCIAL SCIENCE
VOL. 3, NO. 4, October 2026
https://doi.org/10.48161/qjss.v3n4a20

The dataset will be available from the author upon reasonable request.

Conflicts of Interest
The author declares no conflict of interest.

REFERENCES

1].

2.

(31

(4]

(51

6.

[7].

8.

%1

[10].

[11].

[12].

[13].

[14].

[15].

[16].

[17].

F. C.Bull, S. S. Al-Ansari, S. Biddle, K. Borodulin, M. P. Buman, G. Cardon, C. Carty, J. P. Chaput, S. Chastin, R. Chou, P. C.
Dempsey, L. DiPietro, U. Ekelund, J. Firth, C. M. Friedenreich, L. Garcia, M. Gichu, R. Jago, P. T. Katzmarzyk, E. Lambert, M.
Leitzmann, K. Milton, F. B. Ortega, C. Ranasinghe, E. Stamatakis, A. Tiedemann, R. P. Troiano, H. P. van der Ploeg, V. Wari,
and J. F. Willumsen, "World Health Organization 2020 guidelines on physical activity and sedentary behaviour," British
Journal of Sports Medicine, vol. 54, no. 24, pp. 1451-1462, 2020, doi: 10.1136/bjsports-2020-102955.

D. E. R. Warburton, C. W. Nicol, and S. S. D. Bredin, "Health benefits of physical activity: The evidence," Canadian Medical
Association Journal, vol. 174, no. 6, pp. 801-809, 2006, doi: 10.1503/cmaj.051351.

S.]. H. Biddle and M. Asare, "Physical activity and mental health in children and adolescents: A review of reviews," British
Journal of Sports Medicine, vol. 45, no. 11, pp. 886-895, 2011, doi: 10.1136/bjsports-2011-090185.

A. L. Rebar, R. Stanton, D. Geard, C. Short, M. J. Duncan, and C. Vandelanotte, "A meta-meta-analysis of the effect of physical
activity on depression and anxiety in non-clinical adult populations,” Health Psychology Review, vol. 9, no. 3, pp. 366-378,
2015, doi: 10.1080/17437199.2015.1022901.

F. B. Schuch, D. Vancampfort, J. Firth, S. Rosenbaum, P. Ward, T. Reichert, N. C. Bagatini, R. B. Bgeginski, and B. Stubbs,
"Physical activity and incident depression: A meta-analysis of prospective cohort studies," American Journal of Psychiatry,
vol. 175, no. 7, pp. 631-648, 2018, doi: 10.1176/appi.ajp.2018.17111194.

M. Gerber and U. Puhse, "Do exercise and fitness protect against stress-induced health complaints? A review of the literature,"
Scandinavian Journal of Public Health, vol. 37, no. 8, pp. 801-819, 2009, doi: 10.1177/1403494809350522.

C. L. Craig, A. L. Marshall, M. Sjostrom, A. E. Bauman, M. L. Booth, B. E. Ainsworth, M. Pratt, U. Ekelund, A. Yngve, J. F.
Sallis, and P. Oja, "International physical activity questionnaire: 12-country reliability and validity," Medicine & Science in
Sports & Exercise, vol. 35, no. 8, pp. 1381-1395, 2003, doi: 10.1249/01.MSS.0000078924.61453.FB.

R. Ross, S. N. Blair, R. Arena, T. S. Church, J. P. Despres, B. A. Franklin, W. L. Haskell, S. Kaminsky, B. D. Levine, C. J. Lavie,
J. Myers, J. Niebauer, R. Sallis, S. S. Sawada, X. Sui, and U. Wisloff, "Importance of assessing cardiorespiratory fitness in
clinical practice: A case for fitness as a clinical vital sign," Circulation, vol. 134, no. 24, pp. e653-e699, 2016, doi:
10.1161/CIR.0000000000000461.

S. N. Blair, H. W. Kohl, R. S. Paffenbarger, D. G. Clark, K. H. Cooper, and L. W. Gibbons, "Physical fitness and all-cause
mortality: A prospective study of healthy men and women," JAMA, vol. 262, no. 17, pp. 2395-2401, 1989, doi:
10.1001/jama.1989.03430170057028.

S. Kodama, K. Saito, S. Tanaka, M. Maki, Y. Yachi, M. Asumi, A. Sugawara, K. Totsuka, H. Shimano, Y. Ohashi, N. Yamada,
and H. Sone, "Cardiorespiratory fitness as a quantitative predictor of all-cause mortality and cardiovascular events in healthy
men and women: A meta-analysis," JAMA, vol. 301, no. 19, pp. 2024-2035, 2009, doi: 10.1001/jama.2009.681.

J. Myers, M. Prakash, V. Froelicher, D. Do, S. Partington, and J. E. Atwood, "Exercise capacity and mortality among men
referred for exercise testing,” New England Journal of Medicine, vol. 346, no. 11, pp. 793-801, 2002, doi:
10.1056/NEJMo0a011858.

F.B. Ortega, J. R. Ruiz, M. ]. Castillo, and M. Sjostrom, "Physical fitness in childhood and adolescence: A powerful marker of
health," International Journal of Obesity, vol. 32, no. 1, pp. 1-11, 2008, doi: 10.1038/sj.ijo.0803774.

R. Cooper, D. Kuh, R. Hardy, and Mortality Review Group, "Objectively measured physical capability levels and mortality:
Systematic review and meta-analysis," BM], vol. 341, Art. no. c4467, 2010, doi: 10.1136/bm;j.c4467.

T. Rantanen, J. M. Guralnik, D. Foley, K. Masaki, S. Leveille, J. D. Curb, and L. White, "Midlife hand grip strength as a predictor
of old age disability," JAMA, vol. 281, no. 6, pp. 558-560, 1999, doi: 10.1001/jama.281.6.558.

The WHOQOL Group, "The World Health Organization quality of life assessment (WHOQOL): Development and general
psychometric properties,” Social Science & Medicine, vol. 46, no. 12, pp. 1569-1585, 1998, doi: 10.1016/50277-9536(98)00009-4.
S. M. Skevington, M. Lotfy, and K. A. O'Connell, "The World Health Organization's WHOQOL-BREF quality of life
assessment: Psychometric properties and results of the international field trial," Quality of Life Research, vol. 13, no. 2, pp.
299-310, 2004, doi: 10.1023/B:QURE.0000018486.91360.00.

J. E. Ware and C. D. Sherbourne, "The MOS 36-item short-form health survey (SF-36): I. Conceptual framework and item
selection," Medical Care, vol. 30, no. 6, pp. 473-483, 1992, doi: 10.1097/00005650-199206000-00002.

31

VOLUME 3, No 4, 2026



QUBAHAN JOURNAL OF SOCIAL SCIENCE
VOL. 3, NO. 4, October 2026
https://doi.org/10.48161/qjss.v3n4a20

[18].

[19].

[20].

[21].

[22].

[23].

[24].

[25].

[26].

[27].

[28].

[29].

[30].

[31].

[32].

[33].

S. Cohen, T. Kamarck, and R. Mermelstein, "A global measure of perceived stress," Journal of Health and Social Behavior, vol.
24, no. 4, pp. 385-396, 1983, doi: 10.2307/2136404.

K. M. Connor and J. R. T. Davidson, "Development of a new resilience scale: The Connor-Davidson Resilience Scale (CD-
RISC)," Depression and Anxiety, vol. 18, no. 2, pp. 76-82, 2003, doi: 10.1002/da.10113.

G. Windle, K. M. Bennett, and ]. Noyes, "A methodological review of resilience measurement scales," Health and Quality of
Life Outcomes, vol. 9, Art. no. 8, 2011, doi: 10.1186/1477-7525-9-8.

S. Pengpid, K. Peltzer, H. K. Kassean, J. P. Tsala Tsala, V. Sychareun, and F. Muller-Riemenschneider, "Physical inactivity and
associated factors among university students in 23 low-, middle- and high-income countries," International Journal of Public
Health, vol. 60, no. 5, pp. 539-549, 2015, doi: 10.1007/s00038-015-0680-0.

R. C. Plotnikoff, S. A. Costigan, K. J. Williams, L. D. Hutchesson, S. G. Kennedy, L. S. Robards, D. R. Allen, C. E. Collins, R.
Callister, and J. D. Germov, "Effectiveness of interventions targeting physical activity, nutrition and healthy weight for
university and college students: A systematic review and meta-analysis," International Journal of Behavioral Nutrition and
Physical Activity, vol. 12, Art. no. 45, 2015, doi: 10.1186/s12966-015-0203-7.

M. Grasdalsmoen, H. R. Eriksen, K. J. Lonning, and B. Sivertsen, "Physical exercise and body-mass index in young adults: A
national survey of Norwegian university students," BMC Public Health, vol. 19, Art. no. 1354, 2019, doi: 10.1186/s12889-019-
7650z.

K. Peltzer, S. Pengpid, T. A. Samuels, N. K. Ozcan, C. Mantilla, O. H. Rahamefy, M. L. Wong, and A. Gasparishvili, "Prevalence
of overweight/obesity and its associated factors among university students from 22 countries," International Journal of
Environmental Research and Public Health, vol. 11, no. 7, pp. 7425-7441, 2014, doi: 10.3390/ijerph110707425.

C. Herbert, F. Meixner, C. Wiebking, and V. Gilg, "Regular physical activity, short-term exercise, mental health, and well-
being among university students: The results of an online and a laboratory study," Frontiers in Psychology, vol. 11, Art. no.
509, 2020, doi: 10.3389/fpsyg.2020.00509.

E. Childs and H. de Wit, "Regular exercise is associated with emotional resilience to acute stress in healthy adults," Frontiers
in Physiology, vol. 5, Art. no. 161, 2014, doi: 10.3389/fphys.2014.00161.

R. J. Neumann, K. F. Ahrens, B. Kollmann, N. Goldbach, A. Chmitorz, D. Weichert, A. Lutz, K. Fiebach, R. Wessa, and R.
Kalisch, "The impact of physical fitness on resilience to modern life stress and the mediating role of general self-efficacy,"
European Archives of Psychiatry and Clinical Neuroscience, vol. 272, pp. 679-692, 2022, doi: 10.1007/s00406-021-01338-9.

M. C. Pascoe, S. E. Hetrick, and A. G. Parker, "The impact of stress on students in secondary school and higher education,”
International Journal of Adolescence and Youth, vol. 25, no. 1, pp. 104-112, 2020, doi: 10.1080/02673843.2019.1596823.

R. Beiter, R. Nash, M. McCrady, D. Rhoades, M. Linscomb, M. Clarahan, and S. Sammut, "The prevalence and correlates of
depression, anxiety, and stress in a sample of college students," Journal of Affective Disorders, vol. 173, pp. 90-96, 2015, doi:
10.1016/j.jad.2014.10.054.

M. S. Tremblay, S. Aubert, ]. D. Barnes, T. J. Saunders, V. Carson, A. E. Latimer-Cheung, S. F. M. Chastin, T. M. Altenburg,
and M. J. M. Chinapaw, "Sedentary Behavior Research Network (SBRN) - Terminology Consensus Project process and
outcome," International Journal of Behavioral Nutrition and Physical Activity, vol. 14, Art. no. 75, 2017, doi: 10.1186/s12966-
017-0525-8.

M. Hirshkowitz, K. Whiton, S. M. Albert, C. Alessi, O. Bruni, L. DonCarlos, N. Hazen, J. Herman, E. S. Katz, L. Kheirandish-
Gozal, D. N. Neubauer, A. E. O'Donnell, M. Ohayon, J. Peever, R. Rawding, R. C. Sachdeva, B. Setters, M. V. Vitiello, J. C.
Ware, and P. . Adams Hillard, "National Sleep Foundation's sleep time duration recommendations: Methodology and results
summary," Sleep Health, vol. 1, no. 1, pp. 40-43, 2015, doi: 10.1016/;.sleh.2014.12.010.

H. G. Lund, B. D. Reider, A. B. Whiting, and J. R. Prichard, "Sleep patterns and predictors of disturbed sleep in a large
population of college students,” Journal of Adolescent Health, vol. 46, no. 2, pp. 124-132, 2010, doi:
10.1016/j.jadohealth.2009.06.016.

U. Ekelund, ]. Steene-Johannessen, W. J. Brown, M. W. Fagerland, N. Owen, K. E. Powell, A. Bauman, and I. M. Lee, "Does
physical activity attenuate, or even eliminate, the detrimental association of sitting time with mortality? A harmonized meta-
analysis of data from more than 1 million men and women," The Lancet, vol. 388, no. 10051, pp. 1302-1310, 2016, doi:
10.1016/S0140-6736(16)30370-1.

32

VOLUME 3, No 4, 2026



	II. RELATED WORK
	III. MATERIAL AND METHOD
	IV. DATA ANALYSIS
	V. DISCUSSION
	VI.  CONCLUSION
	REFERENCES

