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Abstract: Muscular tightness leads to restricted range of motion and is caused by decreased ability of 

muscles to deform. Poor posture, prolonged sitting, lack of physical activity, and muscle imbalance are 

major contributing factors to muscle tightness and associated musculoskeletal problems. The research was 

conducted for six months in 2024 at Pakistan Institute of Rehabilitation and Medical Sciences (PIRMS), 

Karachi. The study population included medical students aged 19-25 years. Data collection involved 

Numeric Pain Rating Scale, Roland Morris Disability Questionnaire, and Hexagonal Agility Test. Chi-

square test was used to analyze associations between variables. A total of 114 medical students were 

included. Percentage of female was high as compared to male. Moderate and severe pain was reported by 

majority with moderate disability most common. Agility was mostly intact. Gender showed significant 

association with pain and disability, while age, marital status, field of education, and level of education 

showed no significant association. These findings highlight that muscle tightness is associated with pain, 

disability, and reduced functional ability among medical students. Regular stretching, physical activity, 

and posture correction are important for reducing pain and improving quality of life. 
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       INTRODUCTION 
Muscular tightness leads to restricted range of motion (ROM). 

The cause of muscle tightness is the decreased ability of muscles 

to deform. Recognition of reduced muscle elasticity leads to the 

formation of muscle tightness, postural disturbance, and 

musculoskeletal problems (Bhimani and Hang, 2022).The 

prevalence of muscular tightness in the U.S. population reaches 

54% of women and 44% of men. About 72% of medical students 

have muscular tightness, whereas 56% experience pain-

associated muscle tightness. The prevalence of muscle tightness 

increases with age and affects millions of individuals’ worldwide 

(Bhimani and Hang, 2022). Reduced agility is one of the major 

contributors to the global disability burden, affecting millions of 

individuals. Other contributors include muscle discomfort, 

hamstring tightness, quadriceps tightness, iliopsoas tightness, 

low back pain, and other musculoskeletal disorders (Bouziri et 

al., 2023).The prevalence rate of muscle tightness among women 

exceeds that of men and increases with age in different 

populations and regions (Bhimani and Hang, 2022).The impact  

 

of muscle tightness extends beyond physical discomfort, as it is 

associated with low back pain, reduced agility, and functional 

disability. Muscle imbalance, postural dysfunction, contractures, 

pain, stiffness, and gait disturbances negatively affect quality of 

life (Urits, et al., 2019). Exercise in many forms is used to 

increase mobility and decrease stiffness and is crucial for 

physical rehabilitation. Stretching improves joint range of 

motion, muscle flexibility, agility, and balance, while reducing 

disability and improving function (Seif et al.,2015).  

This research examined the relationship between muscle 

tightness, pain, disability, and agility among medical students 

(Bhimani et al., 2017).  

 

MATERIALS AND METHODS 
Study population  

The study's participants were medical students in the 19-25 age 

range. Participants were chosen to evaluate the relationship 

between pain intensity, low back pain-related impairment, and 
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agility in this age group and the tightness of the hamstring, 

quadriceps, and iliopsoas muscles. This was a crossectional 

survey and non-probability purposive sampling technique was 

used. 

Inclusion and exclusion criteria  

Participants who took part in this study were medical students 

aged from 19-32 years, in good health, with no history of serious 

musculoskeletal disorders or injuries impacting the lower body. 

Participants were required to be without any conditions that 

could hinder the evaluation of muscle tightness, pain intensity, 

disability, and agility. 

Ethical approval  
The present study was conducted after approval from the PIRMS 

ethics review committee (PGC-ERC 2025-18/25). To preserve 

confidentiality, we coded each patient using a study ID number 

and removed identification. And a consent form was signed from 

each participant. 

Data collection  
Data were collected through face-to-face interview using a 

structured Roland Morris Disability Questionnaire, Numeric 

Pain Rating Scale and Hexagonal Agility Test. The tools were 

used to evaluate pain intensity, disability related to low back 

pain, and agility among medical students. 

 

DATA COLLECTION PROCEDURE  

Numerical Rating Scale  

0–10 NRS was administered to evaluate pain intensity. The 

participants were asked to indicate their pain intensity from zero 

(no pain) to 10 (worst pain) 

Roland Moriss Disability Questionnaire  (RMQ) 

The Roland-Morris Disability Questionnaire is especially 

sensitive for diagnosing mild to moderate disability caused by 

acute, subacute or chronic low back pain. The Roland-Morris 

Disability Questionnaire (RMQ) relies on 24 questions to 

measure the level of disability being experienced by those 

suffering from low back pain. It is a discussion of things like 

how patients are active physically, sleep patterns, emotional and 

social, routines of eating, and regularity in pain episodes. The 

RMQ score ranges from 0 – the point with a severe lack of 

disability to severe disability at 24.  
Agility Test: (Hexagon Agility Test) 
Agility was measured using the Hexagon Agility Test. A 

hexagon with 60 cm sides was marked on the floor, and a force 

platform was placed at the center. Six signals (S1 to S6) were 

placed 18 cm outside each side of the hexagon. 

Participants started at the center, facing S6, with knees slightly 

bent. At the “GO” command, they hopped over each side toward 

the signals in sequence (S1 to S6), always returning to the center. 

Feet had to stay together, and participants landed on their 

forefeet. One circuit was completed after hopping toward S6 and 

returning. Each trial included three full circuits. The total time 

was recorded using the force platform, starting when force 

dropped by 5% and ending with the final contact. If you jump 
the wrong line or land on a line the test is to be restarted. The 
second incident of jumping the wrong line or landing on the line 

negates the test and a ‘no time’ is recorded and considered as 
non-intact. 
Thomas Test 
A procedure used to assess if a patient experiences tightness in 

the rectus femoris or iliopsoas muscles. The patient is placed 

supine on the plinth. The subject is then instructed to bring both 

knees to their chest and hold the limb that is not being tested 

with their hands. The examiner subsequently passively lowers 

the limb being tested to the plinth. Should the limb remain 

elevated, a hip flexor contracture is indicated? To distinguish 

between the muscles, the examiner then passively extends the 

knee, which places the rectus femoris on slack. If the test limb 

descends to the table, this indicates that the rectus femoris is 

shortened. If the test limb stays elevated with the knee flexed, 

this indicates that the iliopsoas is shortened. 

Ely’s Test 

 A procedure to assess whether a patient experiences shortening 

of the rectus femoris muscle. The patient is situated in a prone 

position. The examiner actively bends the knee of the limb being 

tested. If the same-side buttock lifts off the surface, the result is 

positive. 

Straight Leg Raise (Lasegue) Test  

(sciatic nerve) the patient lies in a supine position while the 

therapist passively flexes the hip, maintaining the knee in an 

extended position to the end range. Perform, hold, relax muscle 

stretch - 

A) If this increases the ROM, it is most likely due to tight 

hamstrings. 

B) If this does not affect pain, it may indicate nerve root 

impingement or irritation. 

Statistical analysis  

Data were analyzed using SPSS version 23.0 with descriptive 

statistics and inferential tests (chi-square). Descriptive statistics 

summarized variable and clinical data. Inferential statistics were 

used to analyze associations between demographic and clinical 

factors, including Roland-Morris Low Back Pain Disability 

scores. Statistical significance was set at p<0.05. 

 

RESULTS 
A total of 114 medical students were assessed during the study 

period. Based on the gender and marital status distribution, 26% 

(30/114) of the participants were female and 24% (27/114) were 

male. In terms of marital status, 43% (49/114) of the students 

were unmarried, while 7% (8/114) were married (Fig 1). During 

study period percentage of female was high as compared to the 

male gender.  

 



               

 

                                           Association Between Tightness of Hamstring, Quadriceps and Iliopsoas Muscles on Pain,  

                                                                            Low Back Pain Related Disability and Agility among Medical Students 

  

International Journal of Biochemical and Allied Health Research                                                                       178 | P a g e  

 

 
Figure 1: Distribution of Participants Based on Gender and Marital 

Status 

Age-wise distribution of medical students included 19, 21, 22, 

and 25 years (table 1). Among all participants, the majority 

42.1% (48/114) belonged to the 22 years of age, followed by 

34.2% (39/114) in the 25-year. The 19-year participants 

accounted for 12.3% (14/114), while the minimum 11.4% 

(13/114) students were observed in the 21-year-old. The mean 

age of the students was 22.54 ± 2.009 years. This distribution 

indicates predominance of older students, particularly those aged 

22 and 25 years. 

 

 Table 1: Distribution of Participants Based on Age 

S. No Variable Frequency (%) 

1 19 14/114(12.3) 

2 20 0/114(0) 

3 21 13/114(11.40) 

4 22 48/114(42.1) 

5 23 0/114(0) 

6 24 0/114(0) 

7 25 39/114(34.2) 

8 Mean± SD 22.5±2.009 

 

Among the participants, MBBS students were primarily in the 

fifth year with 9 students (7.9%). MLT students were 

predominantly in the third year with 27 students (23.7%) and 

only 1 student (0.9%) in the second year. DPT students showed a 

significant proportion in both the third year with 11 students 

(9.6%) and the fifth year with 30 students (26.3%). BSN students 

were spread across the first year with 10 (8.8%), second year 

with 12 (10.5%), third year with 1 (0.9%), and fifth year with 10 

(8.8%), with the highest representation in the second year. 

Pharmacy students were exclusively represented in the fourth 

year with 13 students (11.4%) (Fig 2). 

 
Figure 2: Distribution of Students Across Fields of Education and 

Year of Study 

 

On the Numeric Rating Scale NRS scale 16/114 (0.14%) 

individuals reported mild pain, 60/114 (0.52%), moderate pain 

and 63/114 (0.55%) severe pain, indicating a predominance of 

higher pain intensity among participants. The RMDQ scale 

shows 15/114 (0.13%) individuals with mild disability, 36/114 

(0.31%) with moderate disability and 30/114 (0.26%) with 

severe disability. Suggesting that moderate level of disability is 

most common among medical students, severe disability is also 

notably present. The Hexagonal agility test reveals that 100/114 

(0.877%) individuals were classified as intact, while 14/114 

(0.12%) were non-intact. The majority of participants maintained 

functional agility despite varying levels of pain and disability 

(Fig 3). 

 

 
Figure 3: Distribution of Pain Severity, Level of Disability, and 

Agility among Participants 

 

Male students more frequently reported severe pain with severe 

disability, whereas females reported comparatively moderate 

pain with severe disability. The relationship was statistically 

significant for pain (X² = 21.813, p < 0.01) and for disability (X² 

= 6.283, p = 0.043). In contrast, the association between gender 

and agility, measured through the Hexagonal Agility Test, was 

not statistically significant (X² = 7.372, p = 0.07), indicating that 
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agility performance is not strongly influenced by gender 

differences. Marital status did not demonstrate any significant 

association with pain, disability, or agility (p > 0.05), implying 

that whether an individual is married or unmarried does not 

directly impact musculoskeletal pain, functional disability, or 

agility levels. As both groups belonged to a similar age range 

and academic background, marital status likely had no direct 

physiological link with these outcomes. Age was also found to 

have no influence on the results, as there were no differences in 

the results for participants varying between the ages of 19 to 25 

years old related to pain, disability, or agility (p > 0.05). For this 

group of young adults, it seems that the level of pain, disability, 

or agility is independent of age as everyone experiences similar 

stress related to their studies. The field of education also showed 

no significant association. Although participants from DPT, 

MLT, BSN, Pharm D, and MBBS programs displayed minor 

variations in the distribution of pain, disability, and agility 

scores, these differences were not statistically significant for pain 

(X² = 5.233, p = 0.732), disability (X² = 16.780, p = 0.32), or 

agility (X² = 8.437, p = 0.077), suggesting that academic 

discipline does not inherently determine physical outcomes. 

Musculoskeletal tightness and its consequences may instead be 

more closely related to individual posture, physical activity, and 

ergonomic habits than to the specific field of study. Similarly, 

the level of education (year of study) did not exhibit significant 

associations with pain (X² = 10.601, p = 0.225), disability (X² = 

13.959, p = 0.083), or agility (X² = 6.152, p = 0.188). Although 

higher frequencies of severe pain and disability were observed 

among third- and fifth-year students, progression through 

academic years alone did not substantially influence 

musculoskeletal pain or functional ability, even though increased 

academic workload and clinical responsibilities in higher years 

may contribute to slightly higher frequencies of pain and 

disability (Table 2) which leads to low back pain, disability, and 

reduced agility (Huygaerts et al., 2021). Hamstring tightness 

limits pelvic motion and contributes to low back pain by 

increasing stress on spinal muscles (Javed et al., 2022).  

In this study, a total of 114 medical students were assessed, with 

a slightly higher percentage of female participants compared to 

males, which is consistent with previous studies showing 

increased female participation in medical education (Lucas and 

Sohi, 2024). The majority of participants belonged to the 22–25 

years age group, reflecting the typical academic pattern of 

medical students (Ul Ain et al., 2018). 

 

 
Figure 4: Distribution of Pain Severity, level of Disability, and 

Agility with Hamstring Muscle  

 

 
Figure 5: Distribution of Pain Severity, level of Disability, and 

Agility with Qudadricep Muscles  

 

 
   Figure 6: Distribution of Pain Severity, level of Disability, and 

Agility with Iliopsoas Muscle  
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          Table 2:  Association of Demographic Characteristics with Pain, Disability, and Agility  

                         among Medical Students 

 

 

S. No Variable Numeric Pain Rating Scale 

(NPRS) 

Roland Morris Disability 

Questionnaire (RMDQ) 

Hexagonal Agility Test 

  Mild Moderate Severe Mild Moderate Severe Intact Non Intact 

1. Gender 

 Male (0.017%)  (0.210%)  (0.25%) (0.026%)  (0.184%) (0.27%)  

(0.464%) 

(0.0175%) 

 Female (0.12%)  (0.315%)  

(0.078%) 

(0.10%) (0.1315%) (0.28%)  

(0.412%) 

(0.105%) 

 X2 value 

P value 

21.813 

<0.01 

6.283 

0.043 

7.372 

0.07 

2.  Marital Status 

 Married (0.017%)  

(0.0701%) 

(0.06%) (0.017%) (0.0614%

) 

(0.070%) (0.1315

%) 

(0.0175%) 

 Unmarried (0.12%) (0.45%) (0.27%) (0.11%) (0.254%) (0.48%) (0.745%) (0.105%) 

 X2 value 

P value 

0.560 

0.756 

0.856 

0.652 

0.05 

0.944 

3. Age 

 19 (0.017%) (0.035%) (0.070%) (0.017%) (0.035%) (0.070%) (0.114%) (0.0087%) 

 21 (0.026%) (0.078%) (0.008%) (0.008%) (0.0614%

) 

(0.043%) (0.114%) (0%) 

 22 (0.043%) (0.245%) (0.13%) (0.061%) (0.149%) (0.2%) (0.350%) (0.070%) 

 25 (0.052%) (0.166%) (0.12%) (0.043%) (0.070%) (0.22%) (0.298%) (0.043%) 

 X2 value  

P value  

6.035 

0.419 

6.035 

0.419 

3.031 

0.387 

4. Field of Education 

 DPT (0.061%) (0.157%) (0.14%) (0.035%) (0.078%) (0.24%) (0.324%) (0.035%) 

 MLT (0.017%) (0.149%) (0.078%) (0.070%) (0.078%) (0.09%) (0.184%) (0.016%) 

 BSN (0.043%) (0.096%) (0.061%) (0.017%) (0.0877%

) 

(0.09%) (0.192%) (0.008%) 

 Pharm D (0.008%) (0.078%) (0.026%) (0%) (0.061%) (0.052%) (0.114%) (0%) 

 MBBS (0.008%) (0.043%) (0.026%) (0.008%) (0.008%) (0.061%) (0.061%) (0.0175%) 

 X2 value  

P value  

5.233 

0.732 

16.780 

0.32 

8.437 

0.077 

5. Level of Education 

 
First year 

(0.017%) (0.0175%) (0.052%) (0.080%) (0.026%) (0.052%) (0.078%) (0.008%) 

 
Second year 

(0.026%)  (0.078%)  

(0.008%) 

(0.008%) (0.070%) (0.035%) (0.114%) (0%) 

 
Third year 

(0.035%)  (0.184%) (0.12%)   

(0.070%) 

(0.087%) (0.18%) (0.27%) (0.070%) 

 
Forth year 

(0.008%)  (0.07%))      

(0.026%) 

(0%)  (0.061%) (0.052%) (0.114%) (0%) 

 
Fifth year 

(0.052%)  (0.166%) (0.12%) (0.043%)  (0.070%) (0.22%) (0.29%) (0.043%) 

 X2 value 

P value 

10.601 

0.225 

13.959 

0.083 

6.152 

0.188 
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DISCUSSION 

Muscle tightness is common among medical students due to 

prolonged sitting, poor posture, and reduced physical activity,  

The findings of this study showed that moderate and severe pain 

and disability were most common among participants, which 

can be explained by prolonged sitting, academic workload, and 

poor posture (Encarnación-Martínez et al., 2023). Most 

participants maintained intact agility despite pain and disability, 

which may be due to young age and regular daily activities 

(Unuvar et al., 2024).  

Gender showed a significant association with pain and 

disability, while marital status, age, field of education, and level 

of education showed no significant association, indicating that 

musculoskeletal symptoms are influenced more by posture and 

lifestyle factors than demographic variables (Naqvi et al., 

2019).  

Hamstring tightness was the most frequently observed muscle 

tightness among participants, followed by quadriceps and 

iliopsoas tightness, due to prolonged sitting and reduced 

physical activity (Law et al., 2009). Regular exercise, 

stretching, and posture correction play an important role in 

reducing pain, disability, and improving agility among medical 

students (Encarnación-Martínez et al., 2023). 

Analysis of muscle tightness revealed that all students with 

hamstring tightness (n=114) reported pain and disability, with 

16 (14.0%) experiencing mild pain, 60 (52.6%) moderate pain, 

and 38 (33.3%) severe pain. Disability was reported as mild in 

15 (13.1%), moderate in 36 (31.5%), and severe in 63 (55.2%). 

Agility was intact in 14 (12.3%) and non-intact in 100 (87.7%). 

For quadriceps tightness, 102 students were affected, with pain 

distributed as mild in 16 (15.7%), moderate in 52 (51.0%), and 

severe in 34 (33.3%); disability was mild in 14 (13.7%), 

moderate in 34 (33.3%), and severe in 54 (52.9%). Agility was 

intact in 13 (12.7%) and non-intact in 89 (87.3%). In quadriceps 

non-tightness cases (n=12), pain was mild in 0, moderate in 8 

(66.7%), and severe in 4 (33.3%); disability was mild in 1 

(8.3%), moderate in 2 (16.7%), and severe in 9 (75%); agility 

was intact in 1 (8.3%) and non-intact in 11 (91.7%). Similarly, 

for iliopsoas tightness (n=102), pain and disability distributions 

were identical to quadriceps tightness, with agility intact in 89 

(87.3%) and non-intact in 13 (12.7%). In iliopsoas non-tightness 

(n=12), pain, disability, and agility distributions mirrored 

quadriceps non-tightness, indicating consistent patterns across 

these muscle groups.   

 

CONCLUSION  
The findings of this study highlight that muscle tightness 

significantly correlated with increased pain intensity and 

disability among medical students. Gender was significantly 

associated with pain and disability, while marital status, age, 

field of education, and level of education did not demonstrate 

statistically significant relationships. Muscle tightness, 

particularly involving the hamstring, quadriceps, and iliopsoas 

muscles, was identified as a prevalent musculoskeletal concern.  

 

 

 

Higher NPRS and RMDQ scores were linked with greater 

muscle tightness, while agility performance remained mostly  

intact. Preventive and rehabilitative measures, including regular 

stretching routines, ergonomic corrections, and physiotherapy-

guided flexibility training, are recommended to improve 

functional ability and quality of life. 

The limitation of this study include as it is a cross ectional 

survey and due to limited time the sample size is small, which 

might not generalize to the whole population. 
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