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Active futures: combating
youth sedentary lifestyles in
Pakistan through smart use of
fragmented time
Sumaira Aslam and Shi Yong Bin*

School of Physical Education, Henan University Kaifeng, Kaifeng, Henan, China
Sedentary behavior among adolescents is a growing concern globally, including
in Pakistan, due to its association with negative physical and psychological health
outcomes. Fragmented time agility training has arisen as a prospective solution
to tackle these challenges. The proposed work evaluates the impact of a
structured six-week agility training protocol on sedentary behavior, mood, and
stress among adolescents aged 12–18 in Pakistan. A total of 100 participants
(50 intervention, 50 control) were recruited from three schools in Islamabad,
with equal representation of males and females. Participants were randomly
assigned to an intervention group that completed daily 30-min agility training
sessions (including high-knee running, lateral shuffles, and cone drills, five
days a week) or a control group that maintained their usual routines.
Sedentary behavior (sitting and screen time), mood [Profile of Mood States
(POMS)], and stress levels [Perceived Stress Scale (PSS)] were assessed at
baseline and post-intervention. Differences between groups were analyzed
using independent t-tests. At post-intervention, significant between-group
differences were observed. The intervention group showed reductions in
sitting time (6–4 h/day, p < 0.001) and screen time (4–2.5 h/day, p < 0.001)
equated to the control group. Mood improvements were noted with
decreased tension and fatigue and increased vigor (p < 0.01 for all). Stress
levels in the intervention group decreased significantly from 31 to 24
(p < 0.001), though no notable alterations were detected in the control group.
Concise, systematically organized agility-oriented training significantly
diminishes sedentary behavior while concurrently improving psychological
well-being in adolescent populations. This adaptable and economically
feasible intervention provides critical insights for public health initiatives
focused on mitigating sedentary lifestyles and addressing mental health issues
among young individuals, especially in contexts with limited resources.

KEYWORDS

fragmented time, sedentary behavior, physical activity, youth, Pakistan, intervention,
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1 Introduction

The modern lifestyle has significantly contributed to the prevalence of sedentary

behavior, particularly among youth, posing severe health risks. Sedentary behavior is

defined as sitting, lying, or reclining with low energy expenditure, such as engaging in

screen-based activities like watching television, playing video games, or using a

computer. This behavior is distinct from physical inactivity, which refers to not

achieving recommended levels of moderate-to-vigorous physical activity (MVPA) (1).
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Sedentary behavior among youth is a significant public health

concern, particularly in developing countries like Pakistan, where

lifestyle changes are contributing to rising rates of obesity,

cardiovascular diseases, and mental health issues (2). Sedentary

behavior, characterized by prolonged sitting, has been linked to

adverse cardiovascular and metabolic outcomes, including

increased risks for type 2 diabetes, cardiovascular disease, and

certain cancers (3).

In Pakistan, a country undergoing rapid urbanization and

technological advancement, sedentary lifestyles among young

individuals have become alarming. Studies indicate that a

substantial portion of Pakistani youth engage in minimal physical

activity, with prolonged periods of sitting and screen-based

activities. Emerging data suggests that approximately 58.7% of the

population in Pakistan leads a sedentary lifestyle, with many

adolescents exceeding 4 h of screen time daily for entertainment

and educational purposes (4, 5). Sedentary behavior in adolescents

is significantly linked to a heightened risk of obesity,

cardiovascular illnesses, and adverse mental health outcomes (6).

Research indicates that sedentary lifestyles contribute to mental

health problems, emphasizing the need for active interventions (7).

According to the World Health Organization (WHO), more than

80% of adolescents globally fail to meet the recommended 60 min

of MVPA per day (6, 8). According to recent studies, teenagers

spend a significant amount of their days doing little physical

activity and mostly sedentary tasks like studying and using screens

(9, 10). In (11) highlights the beneficial effects of physical exercise

on emotional control and mental health in teenagers, consistent

with findings from the agility training research. Sedentary

behavior, defined by low energy expenditure activities like sitting

or reclining, has grown more common owing to technology

improvements and lifestyle modifications (9). Investigates the

epidemiological aspects of sedentary behavior and its worldwide

trends. This relationship is complex and multifaceted, as self-

efficacy can influence various psychological and behavioral

outcomes (12). The study (13) emphasizes the positive effects of

physical activity on physical, mental, and social wellbeing. The

research indicates that diverse intervention methods, such as

exercise initiatives and behavioral modification strategies, can

significantly decrease sedentary behavior in students (14).

Addressing these challenges requires innovative strategies that

integrate physical activity into daily life, particularly in resource-

constrained environments. While previous research has

extensively examined the effects of structured or continuous

exercise on sedentary behavior and mental well-being, limited

studies have explored the role of short, intermittent activity

sessions. This study is unique in its investigation of fragmented

agility-based training as a low-cost, scalable intervention

specifically designed for adolescents in a resource-constrained

setting like Pakistan. Unlike prior research that primarily focuses

on traditional physical activity programs, this study evaluates a

novel approach that integrates short bursts of high-intensity

agility exercises within daily routines. By demonstrating how

fragmented agility training can effectively reduce sedentary

behavior, improve mood, and lower stress levels, this research

provides new insights into time-efficient, feasible solutions for
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promoting adolescent health. Furthermore, this study contributes

to the growing body of knowledge by examining the

psychological benefits of agility training, an area that remains

underexplored in adolescent populations. Fragmented physical

activity, which involves short, structured bouts of movement

integrated into daily routines, has emerged as a promising

approach to mitigate sedentary behavior (15–17). Unlike

generalized examples such as “taking stairs”, fragmented agility

training incorporates activities like high-knee running, lateral

shuffles, and cone drills, designed to reduce sedentary time while

enhancing physical and psychological well-being (15, 16, 18–20).

Evidence suggests that even small amounts of MVPA

accumulated throughout the day can improve cardiovascular

fitness, motor competence, and mental health (21, 22). The

psychology of physical activity encompasses a broad range of

factors, including determinants, well-being outcomes, and

interventions (23). The future of physical activity intervention

research is poised to expand significantly by incorporating a

focus on sedentary behaviors, leveraging technology, and

enhancing dissemination strategies (24).

The study aims to explore how fragmented time interventions

can be utilized to reduce sedentary behavior and improve health

outcomes among Pakistani adolescents. By focusing on small,

manageable activity breaks, this research provides a scalable, low-

cost solution to combat sedentary behavior and promote active

lifestyles in resource-constrained settings (25). Health-promoting

physical exercise and sedentary behavior in children and

adolescents are crucial areas of emphasis owing to their

substantial influence on physical and mental well-being (26).

Regular physical activity (PA) has a multifaceted influence on

adolescent mental health, including neurobiological and

psychological pathways (27).

This study investigates the effectiveness of a fragmented time

agility training protocol in reducing sedentary behavior and

improving mood and stress among adolescents in Pakistan. By

targeting brief and manageable activity sessions, this intervention

provides a scalable and low-cost solution for promoting active

lifestyles among youth. The findings aim to inform public health

initiatives and educational strategies to combat sedentary behavior

and its associated health risks in resource-constrained environments.

In Pakistan, school schedules are typically structured with long

periods of seated academic learning and limited opportunities for

physical activity. Officially, PE is included in the national

curriculum as a compulsory subject for grades 1–12, as outlined in

the National Curriculum Framework (2023). However, in practice,

PE is often deprioritized in favor of academic subjects, particularly

in urban private schools (28, 29). The average school day lasts

approximately 6–7 h, during which students remain seated for

extended periods, with only one or two short breaks. Physical

Education (PE) is often not prioritized in the curriculum, with

most schools offering only one to two PE sessions per week, each

lasting 30–40 min. However, due to space constraints and

academic pressure, these sessions are often irregular or replaced by

other subjects (30). Consequently, students in Pakistan spend a

significant portion of their school day in sedentary behavior,

contributing to declining physical fitness and increased stress
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levels. Given that school settings play a major role in shaping

children’s activity levels, this study investigates whether integrating

short, structured agility-based exercises into the school

environment can provide a feasible and scalable solution to reduce

sedentary behavior and improve psychological well-being.

In many schools in Pakistan, break times often contribute to

increased screen-based sedentary behavior. Limited access to

recreational facilities, combined with academic pressure, leads

students to engage in passive activities such as social media

browsing, gaming, or watching videos on their mobile devices. The

widespread accessibility of mobile phones and a lack of designated

activity spaces contribute to students spending a substantial portion

of their free time in seated screen-based activities. Addressing this

behavioral pattern by promoting agility-based movement during

breaks provides a practical approach to reducing overall sedentary

time, even if classroom sitting remains unavoidable.
1.1 Research gap

Despite the wealth of information regarding sedentary behavior

and physical activity, significant gaps remain in the existing

research, especially concerning localized studies on Pakistani

youth. Although a few studies have highlighted trends in physical

activity, comprehensive meta-analyses dedicated specifically to

this demographic are lacking (31). Aligning local research on

sedentary behavior and physical activity patterns with global

findings is essential for fostering effective public health strategies.

While many studies, such as those by Santos-Parker et al. and

Luo et al. (32, 33) have highlighted the advantages of physical

activity on reasoning function and health, these studies largely

focus on continuous or structured exercise rather than

fragmented time sessions. Previous research as well proposes that

physical activity can improve overall well-being (34–36).

However, the current study expands on this by demonstrating

how fragmented agility-based training interventions, integrated

into daily schedules, can significantly reduce sedentary behavior,

perceived stress, and improve mood in adolescents (35–38).

Thus, this study aims to:

1. Assess the impact of fragmented time agility training on

sedentary behavior reduction among Pakistani adolescents.

2. Evaluate its effectiveness in improving psychological well-being,

including mood and stress levels.

3. Propose a scalable, low-cost intervention that can be

integrated into public health strategies for youth in resource-

limited settings.
1.2 Literature review

Literature on physical activity interventions reveals that numerous

research emphasizes the advantages of diverse exercise modes in

enhancing both physical and mental health. Santos-Parker et al.

investigated the impact of aerobic exercise on vascular and

cognitive health, revealing substantial enhancements in both
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domains (35). Luo et al. similarly found that agility training

significantly influences motor competence, reinforcing the notion

that physical activity interventions can improve motor skills and

coordination (36). Review studies, such as those by Bento et al. and

Carson et al., have consolidated overarching trends, demonstrating

that metropolitan spatial surroundings and sedentary behavior are

associated with substantial health effects, encompassing

cardiovascular risk and psychosocial well-being (10, 39). Studies by

Russell Jago et al. and Atalla et al. emphasize the significance of

physical activity in diminishing sedentary behavior, revealing that

educational programs are successful in addressing inactivity,

especially among young individuals (37, 38). This study expands on

previous findings by investigating the effects of fragmented agility

training, which integrates brief intervals of physical activity into

daily routines, offering a practical approach to diminish sedentary

behavior while enhancing mental and physical health outcomes.
2 Methodology

2.1 Study design

This research applied a quasi-experimental design to assess

impact of utilizing fragmented time for physical activity among

Pakistani youth and to measure the effectiveness of agility training

intervention to improve sedentary behavior among adolescents

aged 12–18. The design compares two groups an intervention

group that participates in agility training and a control group that

does not receive any intervention. The assessment involves pre-test

and post-test measurements to determine the changes in sedentary

behavior, physical activity levels, mood, and stress.
2.2 Participants and settings

The study involved 100 adolescents aged 12–18 years, recruited

from three schools in Islamabad, Pakistan. Schools were chosen

based on their willingness to incorporate the intervention during

regular school hours. To participate, students needed to meet

specific eligibility criteria: they could not have any medical

conditions that would restrict physical activity, could not already

be part of similar programs, and had to provide parental consent.

Participants were randomly divided into two equal groups: 50 in

the intervention group and 50 in the control group, with balanced

representation of both genders to promote diversity. The

intervention was seamlessly integrated into the school schedule,

either during physical education classes or designated breaks,

ensuring minimal interference with academic activities.
2.3 Intervention design

The intervention consisted of 30-min agility training sessions,

five days a week for six weeks, structured into a five-minute

warm-up, a 20-min agility session, and a five-minute cool-down.

The intervention was implemented during PE lessons to ensure
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structured integration within the school schedule, minimizing

disruptions to academic learning. Unlike regular PE classes, which

may involve general physical activities, free play, or sports-based

games, this agility-based protocol was designed as a structured and

time-efficient intervention to specifically target sedentary behavior

reduction. The agility training ensured that students consistently

engaged in short-duration, high-intensity movements that promote

neuromuscular engagement, cardiovascular activation, and

cognitive stimulation. Unlike traditional PE classes, which may not

consistently emphasize reducing sedentary behavior, this

intervention directly counteracted prolonged sitting periods by

providing structured agility-based movement. Additionally, the

feasibility of integrating this approach into existing PE lessons

makes it a scalable and adaptable model for schools, ensuring

accessibility without requiring additional school time or resources.

Agility exercises included high-knee running, lateral shuffles, cone

drills, zigzag runs, and jumping jacks, chosen for their benefits in

cardiovascular fitness, coordination, and reaction time. Sessions

ended with static stretching and breathing exercises to aid recovery.

Physical activity intensity was measured using the Rate of

Perceived Exertion (RPE) scale (6–20 scale), supplemented by heart

rate monitoring in a subset of participants (n = 20). Activities were

classified as moderate-to-vigorous physical activity (MVPA) using

established heart rate thresholds (64%–76% HRmax for moderate;

>77% HRmax for vigorous intensity). Agility exercises were

selected based on evidence supporting their role in improving

neuromuscular responses and reducing sedentary behavior (21, 36).

The intervention specifically targeted screen time reduction

during school breaks as a strategy to counteract sedentary

behavior. Breaks are key periods when students engage in

unstructured screen-based activities such as smartphone use, social

media browsing, and gaming. By replacing these passive activities

with agility-based movement, the intervention aimed to encourage

active behavior patterns that could contribute to reducing overall

sedentary time throughout the school day. While classroom sitting

time remained unavoidable due to academic schedules, promoting

movement during breaks provided an opportunity to interrupt

prolonged sedentary behavior and reinforce an active lifestyle.

This study introduces a novel approach to reducing sedentary

behavior through fragmented agility training, an underexplored

method integrating short, high-intensity movement bursts into daily

schedules. Unlike conventional structured workouts, this model

allows adolescents to accumulate physical activity in a time-efficient

manner, making it scalable and adaptable for schools, community

settings, and home environments, particularly in resource-limited

regions. By evaluating both behavioral (sedentary reduction) and

psychological (mood and stress improvement) effects, this study

provides new insights into feasible, low-cost strategies for adolescent

health promotion.
2.4 Intervention implementation

To ensure full engagement in the agility training sessions, mobile

phone use was strictly prohibited during all intervention activities.

Instructors and PE staff actively monitored the sessions, ensuring
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that participants remained fully engaged without distractions from

screen-based devices. This measure helped maintain the integrity

of the intervention and ensured that participants maximized their

physical activity levels during the designated training periods.
2.5 Behavior change strategies

In order to encourage physical exercise habits, the intervention

used behaviour modification strategies. We held weekly 10-min

educational seminars to increase awareness of the significance of

being active and the health risks linked to extended periods of

inactivity. They offered helpful advice on how to properly

regulate screen time and incorporate activity into everyday

activities. To improve behaviour reinforcement, motivational

strategies including goal-setting and self-monitoring (via activity

logs) were also used. Additionally, parents in both the

intervention and control groups received educational pamphlets

emphasizing the importance of reducing screen time and

promoting physical activity for their children.
2.6 Targeting screen time reduction

By replacing leisure time spent on screens with organized

physical activity, the intervention sought to decrease screen time.

In order to diminish screen time in the classroom, sessions were

scheduled around the times of day when students spend the

most time sitting, such as breaks or free periods.
2.7 Activity schedule

High-knee jogging in place, lateral shuffles, cone exercises,

jumping jacks, and fast foot drills were all part of the agility

training. Participants trained for 30 min every day, divided into

several sessions. Every session was painstakingly organized, and

the table below details the activities and flow.

Table 1 provides a comprehensive breakdown of the activities

included in the agility training sessions, detailing the duration

and frequency of each exercise to ensure the total session length

of 30 min per day.
2.8 Data collection instruments

Both before (pre-test) and after (post-test) the intervention, data

were gathered. demographic survey that asks about history of

physical activity, gender, and age. Self-report questionnaires assessing

average daily sitting time and screen time (hours per day) were used

to measure sedentary behavior. Minutes of exercise per day were

used to quantify physical activity. Minutes of physical exercise each

day were tracked. Physical activity was tracked using self-reported

home-based logs maintained by adolescents and during sports

classes held three days a week (50 min per session). The

International Physical Activity Questionnaire (IPAQ) was used to
frontiersin.org
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TABLE 1 Detailed schedule of agility training activities.

Activity Duration per session Number of sessions per day Total daily duration (min)
High-knee running in place 1 min 4 4

Lateral shuffles 2 min 4 8

Cone drills 3 min 2 6

Jumping jacks 1–2 min 4 8

Quick feet drills 2 min 2 4

Aslam and Bin 10.3389/fspor.2025.1518884
assess weekly activity levels, showing an increase from 150 min per

week (pre-test) to 170 min per week (post-test), reflecting a 20-min

improvement. The standardized Profile of Mood States (POMS)

instrument, which monitored changes in tension, weariness, and

vigor, was used to measure mood shifts. A comprehensive data

collection approach was used to accurately assess the efficacy of the

intervention, ensuring reliable measurement of physical activity,

sedentary behavior, and psychological outcomes. With Cronbach’s

alpha values above 0.90 for each of its subscales, the Profile of Mood

States (POMS) showed excellent internal consistency, guaranteeing

its dependability in identifying mood swings. Cronbach’s alpha

scores for the Perceived Stress Scale (PSS) range from 0.84 to 0.86,

indicating high reliability as well.
2.9 Data analysis

The quantitative data from the surveys were analyzed using

SPSS (Version 29). Descriptive statistics were used to encapsulate

the demographic attributes, physical activity levels, and sedentary

behaviors. Paired t-tests were used to examine changes in

sedentary behavior and physical activity before and after the

intervention. Independent t-tests were used to assess changes

between the intervention and control groups after the intervention.
TABLE 2 Demographic of participants (age and gender).

Category Control group
(n = 50)

Intervention group
(n= 50)

Age (12–14) 20 22

Age (15–18) 30 28

Male 25 27

Female 25 23

TABLE 3 Type and duration of the activities.
2.10 Ethical considerations

This study was conducted in accordance with the ethical

principles of the Declaration of Helsinki and received formal ethical

approval from the Bio-Medical Research Ethics Subcommittee of

Henan University, China (Approval No. HUSOM2025-465, March

13, 2025). Administrative permission for data collection in Pakistan

was granted by Islamabad Career College (Reference No.1109, June

15, 2024). Written informed consent was obtained from

participants, with explicit emphasis on voluntary participation,

anonymity, and the right to withdraw without consequences. Data

confidentiality was rigorously maintained, and protocols minimized

risks through supervised age-appropriate agility training.
Activity
type

Duration per
session

Sessions
per day

Total duration
(mins/day)

High-knee
running in place

1 min 4 4 min

Lateral shuffles 2 min 4 8 min

Cone drills 3 min 2 6 min

Jumping jacks 1–2 min 4 8 min

Quick feet drills 2 min 2 4 min

Total 30 min/day
3 Results & findings

3.1 Demographic of participants

The study included 100 participants aged 12–18, with an equal

gender distribution in both control and intervention groups
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(Table 2). Participants aged 12–14 were 42% and between 15 and

18 were 58%.

Analysis of gender differences showed that both boys and girls

participants experienced significant reductions in sedentary

behavior and improvements in psychological well-being.

However, no statistically significant gender-based differences were

observed in the intervention outcomes, suggesting that the

agility-based training was equally effective across genders.

The physical activities were designed to fit fragmented time

sessions of no more than 30 min per day. The exercises,

including high-knee running place, lateral shuffles, and cone

drills, were divided into multiple sessions, ensuring they could be

easily integrated into the daily routines of adolescents (Table 3).

This demonstrates the feasibility of the protocol for reducing

sedentary behavior within limited constraints.

A paired t-test was conducted to compare the average sitting

time and screen time between the pre-test and post-test scores

for both groups. The intervention group showed a significant

reduction in sitting time from 6 h to 4 h [mean difference = 2.0,

SD = 0.7, 95% CI: 1.8–2.2, t (49) = 4.56, p < 0.001], while the

control group had no substantial variation [from 6 h to 5.8 h,

mean difference = 0.2, SD = 0.6, 95% CI: −0.1–0.5, t (49) = 0.75,

p = 0.46] See (Table 4).

The intervention group showed notable improvements in

mood, as measured by the Profile of Mood States (POMS)

Tension scores reduced from high to moderate [t (49) = 3.12,

p = 0.003], fatigue also decreased from high to moderate
frontiersin.org
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TABLE 4 Pre-test and post-test interventions.

Category Control group
(pre-test)

Control group
(post-test)

Intervention group
(pre-test)

Intervention group
(post-test)

p-value

Sitting Time (h) 6.0 5.8 6.0 4.0 <0.001

Screen Time (h) 4.0 4.8 4.0 2.5 <0.001

TABLE 5 POMS metrics.

Mood
metric

Control group
(pre-test)

Control group
(post-test)

Intervention group
(pre-test)

Intervention group
(post-test)

P-value

Tension High High High Moderate 0.003

Fatigue High High High Moderate <0.001

Vigor Low Low Low Moderate 0.001

FIGURE 1

Perceived stress score pre-test & post-test interventions.

Aslam and Bin 10.3389/fspor.2025.1518884
[t (49) = 3.67, p < 0.001], and vigor levels increased from low to

moderate [t (49) = 3.45, p = 0.001]. In distinction, the control

group showed no noteworthy changes in these mood metrics, as

shown in Table 5. These findings indicate that short bursts of

physical activity positively impact mood regulation, reduce stress,

and improve overall mental well-being.ś
3.2 Stress level changes (perceived stress
scale)

Stress levels, as assessed by the Perceived Stress Scale (PSS),

dropped significantly in the intervention group from a pre-test

score of 31 to a post-test score of 24 [mean difference = 7.0,

SD = 1.5, 95% CI: 6.5–7.5, t (49) = 5.12, p < 0.001]. In contrast, the

control group showed a minimal change, decreasing from 30 to

29, which was not statistically significant [mean difference = 1.0,
Frontiers in Sports and Active Living 06
SD = 1.2, 95% CI: 0.7–1.3, t (49) = 1.23, p = 0.22]. These findings

highlight the effectiveness of the agility-based intervention in

reducing perceived stress compared to usual routines.

Stress levels, as measured by the Perceived Stress Scale (PSS),

showed a significant reduction in the intervention group, with

scores decreasing from 31 before the intervention to 24 afterward

[t(49) = 5.12, p < 0.001]. In comparison, the control group

experienced only a slight drop, from 30 to 29, which was not

statistically significant [t(49) = 1.23, p = 0.22]. The agility-based

intervention, tailored to fit fragmented time, proves effective for

stress reduction (Figure 1). The P-value indicates the statistical

significance of the observed reduction in stress levels, reinforcing

the effectiveness of the agility-based intervention.

Based on Figure 2. of agility training, lateral shuffles and cone

drills (60%) stand out as the most effective exercise (56.25%) for

improving overall exercise ability. These activities emphasize

agility, coordination, and balance, which are crucial for
frontiersin.org
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enhancing physical fitness and motor skills. Lateral movements are

essential for agility and dynamic stability, and this exercise

improves coordination, quickness, and lower body strength. Cone

drills improve footwork, speed, and reflexes, making them ideal

for increasing exercise ability in a fragmented training schedule.

According to the Figure 3. Jumping jacks 41.75% and high-

knee running in place 31.67% were most effective in adjusting

participants’ moods. These exercises involve rhythmic, full-body

movements, which stimulate cardiovascular activity and help

release endorphins, leading to mood improvement. Jumping jacks
FIGURE 2

Physical activity improvement pre-test & post-test interventions.

FIGURE 3

POMS pre-test vs. post-test.
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are known for releasing endorphins quickly, which helps in

reducing stress and improving vigor. High-knee running in Place

acts as an aerobic exercise that enhances mood through physical

engagement and quick bursts of activity.

The data suggests that 4–8 min per session is an effective

duration for fragmented training (Figure 4). Higher-intensity

activities like lateral shuffles and cone drills seem to be more

effective in reducing sedentary behavior and stress as compared

to moderate-intensity exercises like high-knee running. Overall,

this indicates that even short bursts of physical activity can have
frontiersin.org
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FIGURE 4

Optimal duration and intensity for fragmented training.
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a positive impact. A combination of moderate and high-intensity

exercise might be optimal for achieving the best results.
4 Discussion

This study provides novel evidence demonstrating that

fragmented agility-based training is an effective, scalable, and

time-efficient intervention for reducing sedentary behavior and

improving psychological well-being among adolescents. Unlike

traditional structured exercise programs, this study is among the

first to evaluate short, high-intensity movement bursts as a

practical alternative to continuous physical activity, particularly

in a resource-limited setting. The findings highlight the

effectiveness of integrating agility-based movements into daily

routines to combat prolonged sedentary behavior, reduce stress,

and enhance mood—offering a feasible and accessible approach

for promoting adolescent health.

The results indicate that the intervention led to a statistically

significant reduction in sitting time (6–4 h/day, p < 0.001) and screen

time (4–2.5 h/day, p < 0.001). Additionally, the participants in the

intervention group exhibited notable mood improvements, including

reduced tension and fatigue, alongside increased vigor (p < 0.01 for

all). Stress levels also decreased significantly, with Perceived Stress

Scale (PSS) scores dropping from 31 to 24 (p < 0.001). These

findings confirm the effectiveness of fragmented agility-based

training in enhancing both physical activity levels and psychological

well-being, supporting prior research on the role of intermittent

movement in mitigating the negative effects of prolonged sitting.

The design of the intervention played a crucial role in achieving

these results. The structured short-duration, high-intensity

movement bursts ensured that participants could accumulate

adequate physical activity without requiring large, uninterrupted
Frontiers in Sports and Active Living 08
time blocks—a key barrier in traditional exercise interventions.

The incorporation of agility-based exercises increased

neuromuscular engagement, cardiovascular activation, and

cognitive stimulation, contributing to the observed improvements

in sedentary behavior and psychological health. Furthermore,

integrating fragmented training into daily schedules provided a

realistic and adaptable solution, reinforcing behavior change

without disrupting academic or social routines.

In Pakistan, the proliferation of private schools especially in urban

areas has led to a significant disparity in the availability of sports

facilities (40). While some elite private schools may have access to

well-equipped indoor courts and playgrounds, the reality for the

majority of private schools is quite different. Many of these schools,

particularly those operating on a commercial model in densely

populated cities such as Karachi, Lahore, and Islamabad, lack any

form of structured physical education (41). They are often housed

in small buildings, with no designated indoor or outdoor spaces for

organized sports. This makes it logistically impractical to implement

sports such as basketball, futsal, or volleyball, which require

dedicated courts and substantial space for safe play.

Additionally, there is a prevailing mindset among many school

owners, especially in for-profit private institutions that physical

education is not a priority. The academic curriculum is often

prioritized to maximize student performance in board

examinations, with little to no emphasis on structured physical

activity. Even in cases where schools have space, the lack of

trained physical education instructors and the reluctance of

school administrations to allocate time for sports further limit

opportunities for students to engage in physical activities (41).

Given these constraints, agility training presents a uniquely

feasible alternative. Unlike traditional sports, agility training does

not require large spaces, expensive equipment, or specialized

facilities. It can be conducted within classrooms, hallways, or
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small open areas using minimal resources such as agility ladders,

cones, and marker lines. Additionally, agility-based exercises can

be seamlessly integrated into physical education lessons without

disrupting the school’s academic schedule. The structured nature

of agility training allows for short, high-intensity bursts of

activity, making it practical even in schools where time allocated

for physical education is extremely limited.

In addition, agility training offers physiological and cognitive

benefits that extend beyond physical fitness. It enhances

neuromuscular coordination, reaction time, and proprioception

skills which are crucial for overall motor development in children

and adolescents (42–44). In a country where childhood obesity

and sedentary lifestyles are on the rise due to increased screen

time and reduced outdoor play, agility training is an effective

intervention to promote physical activity within the existing

constraints of private school environments (29).
4.1 Practical implications for real-world
application

These findings have significant practical implications for

schools, community programs, and home-based physical activity

strategies. The low-cost, scalable nature of fragmented agility

training makes it a viable solution for addressing adolescent

sedentary behavior, particularly in resource-limited

environments. Schools can incorporate short movement breaks

into class schedules, reducing prolonged sitting without

compromising instructional time. Community organizations can

implement this model in after-school programs or recreational

settings to promote engagement in physical activity among

youth. Additionally, parents and caregivers can integrate brief

agility-based exercises into daily routines at home, reinforcing

active lifestyles outside of structured settings.

By demonstrating the effectiveness of short-duration, high-

intensity activity bursts, this study provides a practical and

accessible intervention model that can be widely adopted in

various real-life settings. Future research should explore the long-

term sustainability of these benefits, investigate their impact on

diverse adolescent populations, and assess potential adaptations for

digital or home-based interventions to further enhance accessibility.

The intervention group demonstrated significant reductions in

sitting and screen time, showcasing the effectiveness of fragmented

agility training in breaking sedentary habits. These findings align

with research by Carson et al., which emphasizes the negative

effects of prolonged sitting on physical and psychosocial health

and highlights the potential of physical activity interventions to

mitigate these impacts (10, 35, 45). Physical activity interventions

have been increasingly recognized for their potential to improve

adolescent mental health (46).

The reduction in sedentary behavior observed in this study is

particularly noteworthy given global trends reported via the

World Health Organization (WHO), that shows over 80% of

adolescents fail to meet recommended physical activity levels

(47). By demonstrating a scalable and low-cost intervention that

can be seamlessly incorporated into daily routines, this study
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contributes meaningfully to addressing this global challenge. The

structured agility exercises, such as high-knee running, lateral

shuffles, and cone drills, were designed to fit within fragmented

time, making them feasible for implementation in resource-

constrained environments like schools in Pakistan. This aligns

with previous research emphasizing that even small increments

of physical activity, when accumulated over the day, can

significantly improve cardiovascular fitness, motor competence,

and mental well-being (21, 47, 48). Physical activity

and sedentary behaviors are pivotal in shaping the growth and

development of youth, particularly regarding overweight and

obesity. Engaging in physical activity is vital for weight

management and obesity prevention, whereas sedentary

behaviors, including prolonged screen time, lead to weight gain

through energy imbalance and poor dietary practices (49, 50).

The interplay of physical activity, exercise, and sedentary

behavior in college students encompasses various demographic,

motivational, and psychological dimensions. A blend of elevated

physical activity and sedentary conduct is frequently observed

among college students, shaped by factors such as gender,

academic standing, and personal motivations (51–55).

Self-reported measures of sedentary behaviour were also cross-

validated against trends in the corpus of recent research to increase

their consistency and dependability. One of the study’s notable

findings was the intervention group’s participants’ emotional

states significantly improved. Reduced stress and fatigue as well

as increased energy are two benefits of moderate-to-intense

physical activity for mental health. These results were supported

by the Profile of Mood States (POMS) assessment, a widely used

tool for working with adolescent groups. The results align with

Santos et al. study, which postulates that short bursts of physical

activity may produce endorphins, which lower stress and

enhance mental well-being (21, 39). Additionally, the cognitive

relief from daily stressors and screen-based activities that these

activity intervals offered most likely contributed to mood elevation.

The significant reduction in felt stress levels as measured by the

Perceived Stress Scale (PSS) demonstrates the benefits of agility-

based training. Being physically and psychologically active during

the whole day offers advantages, as seen by the intervention

group’s average stress level falling by 31–24. It is clear from the

observed reduction in stress that other studies have shown that

exercise promotes relaxing and reduces cortisol levels (10, 11).

Furthermore, the concentration and self-control needed for

agility training could have served as a cognitive disruption,

helping people to focus on anything other than difficult

circumstances. Research done by Saunders et al. This perspective

is reinforced by (2021), which emphasizes the importance of

initiatives aimed at reducing inactivity and connects sedentary

behavior to a higher risk of cardiovascular disease in youth (56).

While the intervention successfully reduced sedentary behavior

and improved psychological well-being, it also highlighted the

challenges of promoting physical activity in Pakistan. The

country’s socio-economic and cultural diversity, coupled with

rising urbanization and screen-based activities, underscores the

need for interventions that are both accessible and culturally

adaptable. This study illustrates the feasibility of utilizing
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fragmented time for physical activity as a practical approach that

respects adolescents’ time constraints while encouraging active

lifestyles. These findings hold particular relevance for low-

resource settings, where traditional methods of promoting

physical activity may be hindered by financial or infrastructural

limitations (47).

This study contributes to the existing research by illustrating

the efficacy of fragmented physical activity treatments in

diminishing sedentary behavior and improving mental health.

The research underscores the advantages of agility-based training,

reinforcing the established advantages of moderately to strenuous

physical exercise and its significance for various demographics.

Future studies should examine the enduring durability of these

advantages and assess their relevance across diverse age

demographics and cultural settings.
5 Strengths, limitations, and future
direction

These findings have important implications for schools and

public health initiatives. The ease of integrating short, structured

agility exercises into daily routines makes this intervention

feasible for school settings, helping students reduce sedentary

behavior, improve mood, and manage stress. The significant

results highlight agility training as a low-cost, scalable

intervention for adolescent well-being. Additionally, the flexibility

of fragmented time exercises allows implementation in homes,

schools, and community centers, supporting its adoption in

public health and education policies.

Despite these strengths, some limitations must be

acknowledged. The short study duration (6 weeks) limits our

ability to assess long-term effects. Additionally, reliance on self-

reported data for sedentary behavior and stress may introduce

bias. Another limitation is the lack of Public Participatory

Involvement (PPI) in intervention design, as participants,

educators, and parents were not directly involved. This may have

impacted engagement and adherence. Future research should

incorporate stakeholder input (via focus groups or pilot studies)

to enhance feasibility and participant motivation.

Future studies should also explore the long-term sustainability

of agility-based training and its effectiveness in diverse age groups,

including younger children and older adults. Additionally,

assessing its cognitive and academic benefits could provide

broader insights into its role in adolescent development.
6 Conclusion

In conclusion, the agility-based fragmented training program

significantly reduced sedentary behavior, improved mood, and

lowered stress levels in adolescents, as evidenced by the

statistically significant. These findings provide strong support for

the fragmented time physical activities in promoting the health

and well-being of young people. To maximize its impact, this

intervention should be systematically integrated into the national
Frontiers in Sports and Active Living 10
Physical Education (PE) curriculum, which currently mandates

PE as a compulsory subject but faces systematic implementation

challenges. The agility program aligns with the National

Education Policy’s (2020–23) emphasis on holistic development.

To operationalize this, the Ministry of Federal Education and

Professional Training could revise curriculum guidelines to

designate daily 15–20-min agility sessions as a core component

of PE. These sessions comprising high-knee runs, lateral shuffles,

and cone drills can be embedded within existing PE classes or

breaks, requiring minimal space and equipment. Pilot initiatives

in Punjab’s secondary schools where PE neglect is pronounced

due to exam-centric cultures could serve as a model. Successful

pilots may include agility breaks between classes to disrupt

prolonged sitting. student-led peer groups to foster accountability

and engagement. Provincial education departments should

mandate minimum daily physical activity standards (30 min of

MVPA), and integrate agility metrics into school performance

evaluations. Incorporating standardized fitness testing into school

curricula can provide objective metrics to monitor physical

activity interventions and tailor programs to student needs,

thereby enhancing accountability and long-term health outcomes.

Integrating these exercises into daily routines, schools, and

communities can help adolescents lead more active and

fulfilling lives.
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