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ABSTRACT
Background: Medical students often lead sedentary lifestyles due to prolonged academic commitments, 

which may negatively affect balance and overall physical well-being. Incorporating short bouts of physical 
activity into daily routines may help counteract these effects.

Objectives: To investigate the efficacy of integrating short periods of stretching and physical activity 
into daily routines on balance and physical well-being among medical students.

Method: A total of 60 healthy medical students aged 18–21 years, without neuromuscular abnormalities, 
were randomly assigned into two equal groups, including the study group (n=30) and the control group 
(n=30), using simple random sampling. Members of the control group continued their routine activities 
without intervention, while those of the study group performed supervised stretching exercises along with 
their regular activities. Balance was assessed both before and after the intervention using the single leg 
balance test (SLBT) and the Berg balance scale (BBS).

Results: The study group demonstrated significant improvements in balance following the intervention. 
Post-test scores showed marked enhancement in eyes-open SLBT (p=0.0025, Z=-3.019, Cohen’s d=0.874), 
eyes-closed SLBT (p=0.0007, Z=-3.372, Cohen’s d=1.175) and BBS (p < 0.0001, Z=-6.86, Cohen’s d=3.998), 
indicating moderate to large effect sizes.

Conclusion: Incorporating short periods of stretching and physical activity into daily routines 
significantly improves balance and physical well-being among medical students.
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CLINICAL IMPLICATIONS
Simple structured stretching programs can be ef-
fectively integrated into academic settings to pro-

mote physical health, prevent sedentary-related 
impairments and enhance functional balance in 
young adults.
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INTRODUCTION

The modern era has significantly trans-
formed lifestyle patterns due to rapid 
technological advancements, the 
COVID-19 pandemic and increased 
automation, resulting in a predomi-

nantly sedentary way of life. The education sec-
tor has particularly shifted toward e-learning 
platforms, leading to prolonged sitting, static 
postures and suboptimal ergonomic conditions 
(1). These factors contribute to mental fatigue, 
work monotony and repetitive strain, especially 
among students and medical professionals (2).

Falls are increasingly recognized as a public 
health concern across all age groups, including 
young adults. Previous research has shown that 
falls occur frequently in this population and are 
influenced by a variety of intrinsic and environ-
mental factors (3). Sedentary behavior and pro-
longed sitting are associated with musculoskeletal 
discomfort, reduced physical fitness, impaired 
postural control and work-related musculoskeletal 
disorders (WRMSDs), which may negatively affect 
balance and functional performance (4). Given 
the high prevalence of sedentary behaviors among 
medical students, interventions that promote 
movement and physical activity may help im-
prove balance and overall musculoskeletal health.

Medical students are particularly vulnerable 
due to extended use of smartphones, tablets, and 
prolonged classroom sitting in improper postures. 
These habits often result in muscle stiffness, liga-
ment strain, pain and reduced mobility. Physical 
activity (PA) plays a critical role in mitigating these 
effects. Evidence suggests that PA interventions 
improve postural balance, enhance lower limb 
strength and reduce fall risk (5).

Given that many individuals lack motivation or 
time for structured exercise, identifying simple, 
feasible interventions is essential. Stretching, resis-
tance training and balance exercises are key com-
ponents for improving physical function (5). 
Among these, static stretching is practical and 
easily incorporated into daily routines.

Therefore, this study aims to evaluate the ef-
fect of static workplace stretching on balance 
among medical students using the single leg ba
lance test (SLBT) and Berg balance scale (BBS), 
and to assess its potential role in reducing 
WRMSDs and promoting a healthier learning en-
vironment.

METHODOLOGY

Participants
A priori power analysis using G*Power indi-

cated that a sample size of 60 would detect a me-
dium effect size (f = 0.25) with 80% power and 
α = 0.05, consistent with previous research (6).

The study was conducted in the Department 
of Anatomy and included 60 MBBS students aged 
18–21 years. Participants had a mean weight, height 
and body mass index (BMI) of 59.8±7.03 kg, 
1.59±0.08 m and 23.75±4.1 kg/m², respectively. 
All of them were free from neuromuscular disor-
ders and provided written informed consent. Ethi
cal approval for the present study was obtained 
(AIIMS/BBN/IEC/AUG/2021/68).

Participants were randomly assigned into a 
study group (n = 30) and a control group (n = 30). 

Baseline balance assessment (pre-test) was 
performed using SLBT and BBS.

Single leg balance test (SLBT)
The SLBT is an assessment tool used to evaluate 
static postural and balance control. The test is per-
formed with the patient standing on one leg with-
out assistance, with eyes open and closed and 
hands on their hips. The test measures the time 
elapsed from the moment the opposing foot 
leaves the ground until it touches the ground 
again or the hands come off the hips (as illustrated 
in Figure 1). Individuals who are unable to stand 
on one leg for at least five seconds are more likely 
to experience falls and related injuries (7). Normal 
values (18–39 years) were 49 seconds (eyes open) 
and nine seconds (eyes closed). 

Static Stretching and Postural Balance

FIGURE 1. 
Students' 
performance on 
the single leg 
balance test 
(SLBT), 
highlighting their 
ability to 
maintain balance 
on one leg
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Berg balance scale (BBS)
The BBS is a comprehensive assessment tool that 
evaluates functional balance by testing both dy-
namic and static balance through 14 mobility-re-
lated tasks (as illustrated in Figure 2). The asses
sment is relatively quick, taking approximately 
15-20 minutes to complete, and requires minimal 
equipment, including a timer, ruler or measuring 
tape, chair, step and an object to pick up. Each 
task has specific instructions and is scored on a 
five-point ordinal scale, ranging from zero (unable 
to perform the task) to four (able to complete the 
task independently), with a maximum score of 
56. The BBS provides a detailed assessment of an 
individual's balance abilities, with higher scores 
indicating greater independence and mobility (8).

Intervention
Participants of the study group were taught a se-
ries of simple stretching exercises that targeted 
various muscles and joints, including the head, 
neck, upper limb, spine, pelvis and lower limb, 
involving a total duration of seven minutes. The 
intervention consisted of a structured exercise 
package comprising a series of standing mobility, 
flexibility, balance and coordination exercises per-

formed in a sequential manner under supervision. 
The exercise sequence included: 1) cervical 
range-of-motion exercises involving lateral neck 
flexion and rotation to both sides; 2) upper-limb 
and shoulder mobility exercises with bilateral arm 
elevation and overhead stretching; 3) trunk mo-
bility exercises incorporating lateral reaching and 
gentle trunk rotation; 4) dynamic balance activi-
ties involving single leg stance while performing 
upper-limb movements; and 5) lower-limb 
strengthening and coordination exercises consis
ting of alternating knee lifts and marching-in-place 
movements (Figure 3). All members of the study 
group were advised to perform these exercises 
every two hours (preferably during tea breaks and 
lunch breaks, thereby practicing it at least five 
times a day) during their daily routine for duration 
of six months. Participants in the control group did 
not receive any specific intervention and were ad-
vised to follow healthy ergonomic principles. Af-
ter six months, balance was assessed again for all 
subjects of both groups using SLBT and BBS.

Statistical analysis
Data normality was assessed using the 
Shapiro–Wilk test and was found to be non-nor-
mal. Therefore, the Mann–Whitney U test was 
used for between-group comparisons.

Effect size was calculated using Cohen’s d and 
interpreted as: trivial (0–0.19); small (0.20–0.59); 
moderate (0.60–1.19); large (1.20–1.99); very 
large (2.0–3.99); and extremely large (>4.0). 

Analysis was performed using MedCalc ver-
sion 23.0.2.

RESULTS

The present study analyzed the effects of an 
exercise intervention on balance in medical 

students using the Mann-Whitney U test due to 
non-normal data distribution. To gain a more 
complete understanding of data, the mean and 
standard deviation (SD) were calculated along-
side the median and interquartile range, allo
wing for a robust calculation of the effect size. 
Eyes open pre-test showed no significant differ-
ence between the control and study groups 
(p=0.91, Z score=-0.102, Cohen's d=0.125), 
while eyes open post-test revealed a significant 
difference (p=0.0025, Z score=-3.019, 
Cohen's d=0.874), with a medium to large ef-
fect size indicating a notable improvement in the 

Static Stretching and Postural Balance

FIGURE 2. 
Students' 
performance on 
selected events of 
the Berg balance 
scale, assessing 
their ability to 
perform various 
balance tasks:  
(A) sitting 
unsupported;  
(B) grabbing an 
object from the 
floor; (C) placing 
one foot on a 
step; (D) turning 
to look behind; 
and (E) reaching 
forward with 
outstretched 
arms while 
standing.
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study group after the intervention (Table 1).  
Similarly, eyes closed pre-test showed no signi- 
ficant difference (p=0.83, Z score=-0.205, 
Cohen's d=0), while eyes closed post-test re-
vealed a significant difference (p=0.0007,  
Z score=-3.372, Cohen's d=1.175) with a me-
dium to large effect size, indicating a notable im-
provement in the study group (Table 2). The BBS 

pre-test results showed no significant difference 
between groups (p=0.96, Z score=-0.0049, 
Cohen's d=0.067), indicating minimal to no effect. 
However, the BBS post-test results revealed a sig-
nificant difference (p < 0.0001, Z score=-6.86, 
Cohen's d=3.998) with a very large effect size, 
suggesting a substantial difference and a poten-

TABLE 1. Results of pre- and 
post-test of single leg balance 
eyes open test across the 
control and study groups

TABLE 2. Results of pre- and 
post-tests of single leg balance 
eyes closed test across the 
control and study groups

TABLE 3.  Results of pre- 
and post-tests of Berg balance 
scale across the control and 
study groups

FIGURE 3. Students' performance on the active intervention exercises consisting of simple exercises designed to improve balance 
and strength
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tial intervention effect in the study group 
(Table 3).

In the control group, there was no significant 
difference in pre-test and posttest values (p=0.69, 
Z score=-0.39, Cohen's d=0.22). In contrast, 
within the study group, eyes open post-test 
showed a statistically significant difference 
(p=0.006, Z score=-2.71), with a large effect size 
(Cohen's d=0.81), indicating substantial improve-
ment after intervention (Table 4). Similarly, within 
the study group, eyes closed post-test showed a 
statistically significant difference (p=0.0002, 
Z score=-3.73) with a large effect size 
(Cohen's d=1.18), indicating substantial improve-
ment in scores after the intervention (Table 5). 
Also, BBS post-test within the study group showed 
a highly statistically significant difference 
(p < 0.0001, Z score=-6.86) with a very large ef-
fect size (Cohen's d=3.68), indicating substantial 
improvement in scores after the intervention  
(Table 6).

DISCUSSION

Physical activity is essential for maintaining 
both physical and mental health, particularly 

in academically demanding environments. Short 
duration activity breaks, such as stretching, pro-
vide a practical approach to reducing sedentary 
behavior and improving well-being (9).

The present study demonstrated significant im-
provements in both static and functional balance 
among participants who performed regular 
stretching exercises. These findings align with pre-
vious studies showing that stretching is an effec-
tive, non-pharmacological intervention for redu
cing WRMSDs in sedentary populations (10–13). 
Additionally, an eight-minute stretching program 
has been shown to reduce WRMSD prevalence 
by 2.4% (14).

Active breaks incorporating stretching and 
joint mobilization are more effective than passive 
rest in reducing muscle discomfort (15). Similarly, 
Galinsky et al reported reduced WRMSD symp-
toms in participants who were performing work-
place stretching compared to controls (16).

The frequency and duration of stretching are 
critical factors. In our study, participants per-
formed stretching five times daily for six months. 
Reddy et al reported improved balance with 
30-second stretches performed four times daily 
over ten weeks (17). However, other studies sug-
gest that durations beyond 30 seconds may not 
yield additional benefits (18, 19).

The mechanism underlying these improve-
ments may involve increased muscle flexibility, 
improved joint range of motion and enhanced 
neuromuscular coordination. Stretching of inter-
connected fascial networks may also contribute to 
improved stability by influencing distant joints and 
enhancing spinal and pelvic control (20).

TABLE 4. Results of pre- and 
post-tests of single leg balance 
eyes open test within the 
control and study groups

TABLE 5. Results of pre- and 
post-tests of single leg balance 
eyes closed test within the 
control and study groups

TABLE 6. Results of  
pre- and post-tests of 
Berg balance scale within the 
control and study groups



457Maedica
  

A Journal of Clinical Medicine, Volume 21, No. 2, 2026

Static Stretching and Postural Balance

1.	 Suszyński M, Butlewski M, 
Stempowska R. Ergonomic solutions to 
support forced static positions at work. 
MATEC Web Conf 2017;137:01015.  
doi: 10.1051/matecconf/201713701015.

2. 	 Centers for Disease Control and 
Prevention (CDC). Work-related 
musculoskeletal disorders & ergonomics 
[Internet]. 2021 [cited 2024 Mar 18]. 
Available from:  
https://www.cdc.gov/
workplacehealthpromotion/health-
strategies/musculoskeletal-disorders/
index.html

3. 	 Heijnen MJH, Rietdyk S. Falls in young 
adults: perceived causes and 
environmental factors assessed with a 
daily online survey. 
Hum Mov Sci. 2016;46:86-95.

4. 	 Anderson VP, Bernard BP, Burt SE, et al. 
Musculoskeletal disorders and workplace 
factors: a critical review of epidemiologic 
evidence for work-related 
musculoskeletal disorders of the neck, 
upper extremity, and low back [Internet]. 
1997. Available from:  
https://stacks.cdc.gov/view/cdc/21745.

5. 	 Dadaczynski K, Schiemann S. Welchen 
Einfluss haben körperliche Aktivität und 
Fitness im Kindes- und Jugendalter auf 
Bildungsoutcomes? 
Sportwissenschaft 2015;45:190-199.  
doi: 10.1007/s12662-015-0381-0.

6. 	 Vitoulas S, Konstantis V, Drizi I, et al. 
The effect of physiotherapy interventions 
in the workplace through active 
micro-break activities for employees with 
standing and sedentary work. 
Healthcare (Basel) 2022;10:2073.

7. 	 Physiopedia. Single leg stance test 
[Internet]. [cited 2025 Apr 21].  
Available from:  
https://www.physio-pedia.com/Single_
Leg_Stance_Test.

8. 	 Miranda N, Tiu TK. Berg balance testing. 
In: StatPearls [Internet]. Treasure Island 
(FL): StatPearls Publishing;  
2025 Jan– [updated 2023 Feb 17]. 
Available from: https://www.ncbi.nlm.
nih.gov/books/NBK574518/.

9. 	 Teuber M, Leyhr D, Sudeck G. Physical 
activity improves stress load, recovery, 
and academic performance-related 
parameters among university students: a 
longitudinal study on daily level. 
BMC Public Health 2024;24:598.

10. 	Shariat A, Cleland JA, Danaee M, et al. 
Effects of stretching exercise training and 
ergonomic modifications on 
musculoskeletal discomforts of office 
workers: a randomized controlled trial. 
Braz J Phys Ther 2018;22:144-153.

11. 	Mehrparvar AH, Heydari M, 
Mirmohammadi SJ, et al. Ergonomic 
intervention, workplace exercises and 
musculoskeletal complaints: a 
comparative study. 
Med J Islam Repub Iran 2014;28:69.

12. 	Nakphet N, Chaikumarn M, 
Janwantanakul P. Effect of different 
types of rest-break interventions on neck 
and shoulder muscle activity, perceived 
discomfort and productivity in 
symptomatic VDU operators: a 
randomized controlled trial. 
Int J Occup Saf Ergon 2014;20:339-353.

13. 	Oka H, Nomura T, Asada F, et al. The 
effect of the “One Stretch” exercise on the 

improvement of low back pain in 
Japanese nurses: a large-scale, 
randomized controlled trial. 
Mod Rheumatol 2019;29:861-866.

14. 	Aje OO, Smith-Campbell B, Bett C. 
Preventing musculoskeletal disorders in 
factory workers: evaluating a new 
eight-minute stretching program. 
Workplace Health Saf 2018;66:343-347.

15. 	Lacaze DHC, Sacco ICN, Rocha LE, et al. 
Stretching and joint mobilization 
exercises reduce call-center operators’ 
musculoskeletal discomfort and fatigue. 
Clinics (Sao Paulo) 2010;65:657-662.

16. 	Galinsky TL, Swanson NG, Sauter SL, 
et al. A field study of supplementary rest 
breaks for data-entry operators. 
Ergonomics 2000;43:622-638.

17. 	Reddy RS, Alahmari KA. Effect of lower 
extremity stretching exercises on balance 
in geriatric population. 
Int J Health Sci 2016;10:389-395.

18. 	Kerrigan DC, Xenopoulos-Oddsson A, 
Sullivan MJ, et al. Effect of a hip 
flexor-stretching program on gait in the 
elderly.  
Arch Phys Med Rehabil 2003;84:1-6.

19. 	Lord SR, Ward JA, Williams P, 
Strudwick M. The effect of a 12-month 
exercise trial on balance, strength, and 
falls in older women: a randomized 
controlled trial. 
J Am Geriatr Soc 1995;43:1198-1206.

20. 	Hyong IH, Kang JH. The immediate 
effects of passive hamstring stretching 
exercises on the cervical spine range of 
motion and balance. 
J Phys Ther Sci 2013;25:113-116.  
doi: 10.1589/jpts.25.113.

References

Limitations of the study
The relatively small sample size of the present 
study limits generalizability. Additionally, con-
founding factors such as time of day, prior activity 
levels and hydration status may have influenced 
the results.

CONCLUSION

The present study demonstrates that a simple 
structured static stretching program signifi-

cantly improves balance in medical students. In-
corporating short stretching breaks into daily 
routines may reduce the risk of WRMSDs and 
enhance overall physical well-being.

These findings support the integration of work-
place stretching programs in educational settings 
to promote healthier and more active lifestyles 
among students. q
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