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ABSTRACT

Background: Upper Cross Syndrome (UCS) is a musculoskeletal condition characterized by postural imbalance and functional
disability, commonly associated with sedentary behaviour and prolonged study hours. Medical students are at heightened risk
due to sustained forward head posture, extended screen use, and academic stress, yet evidence from South Asian populations
remains limited. Objective: To determine the prevalence and severity of UCS among undergraduate medical students at Allama
Igbal Medical College, Lahore, and to assess demographic associations with disability levels. Methods: A cross-sectional
observational study was conducted among 76 medical students aged 18—30 years. Participants with musculoskeletal pain
lasting at least one month were included, while those with congenital deformities, fractures, surgery, or systemic illness were
excluded. The Neck Disability Index (NDI), Pectoralis Major Contracture Test, and Trapezius Strength Test were administered.
Reliability analysis confirmed strong internal consistency (Cronbach’s o. = 0.813). Data were analysed using chi-square tests
and logistic regression, with significance set at p < 0.05. Results: Moderate disability was the most prevalent finding, reported
in 66.2% of participants. Severe disability was noted in 16.9%, while 5.2% were classified as crippled. Gender and age group
differences were not statistically significant (p = 0.14 and p = 0.54, respectively). Conclusion: UCS is highly prevalent among
medical students, with two-thirds experiencing moderate disability. Preventive ergonomic interventions, posture correction,
and stress management strategies are recommended to mitigate long-term musculoskeletal morbidity.
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INTRODUCTION

Upper Cross Syndrome (UCS) is a common musculoskeletal imbalance characterized by hyperactivity and shortening of the upper
trapezius, levator scapulae, and pectoralis major muscles, accompanied by weakness of the deep neck flexors, rhomboids, and lower
trapezius. This imbalance leads to the formation of a characteristic cross-pattern of tightness and weakness across the upper body, resulting
in neck pain, postural dysfunction, and functional disability (1). The condition arises from prolonged static postures, particularly forward
head and rounded shoulder positions, which are increasingly prevalent in modern sedentary lifestyles (2).

Among university students, and especially medical undergraduates, the risk of UCS is heightened due to long hours of study, use of
electronic devices, and sustained seated positions. Studies have reported a notable prevalence of neck and shoulder discomfort among
adolescents and working populations; for example, up to 17% of Finnish high school students reported neck and shoulder symptoms, while
30—-40% of musculoskeletal complaints in European workers were attributed to occupational exposures (3). Similar occupational risks
have been observed among dentists, where 55% reported neck pain linked to posture and ergonomics (4). These findings highlight the
impact of poor posture and repetitive activities across different populations, yet evidence specific to medical students in South Asia remains
limited.
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Psychosocial stress is an additional factor contributing to UCS, particularly among medical students who face high academic demands.
Elevated stress levels exacerbate muscle tension, reduce recovery, and amplify vulnerability to musculoskeletal disorders (5). Previous
research has also emphasized the role of age, physical inactivity, and ergonomics in UCS, indicating that both biological and environmental
factors interact to increase susceptibility (6). While preventive approaches such as posture correction, ergonomic interventions, and
strengthening exercises have been suggested, few studies have systematically quantified UCS prevalence and associated risk factors in
young adult student populations.

Despite increasing recognition of UCS, a clear knowledge gap remains regarding its prevalence and severity among medical students in
Pakistan. Most prior studies have focused on occupational groups such as dentists, physiotherapists, or drivers, leaving student populations
underexplored. Given the potential consequences for academic performance, daily functioning, and long-term musculoskeletal health,
evaluating UCS in medical students is a critical step toward prevention and early intervention.

The present study was therefore designed to determine the prevalence and severity of UCS among undergraduate medical students at
Allama Igbal Medical College, Lahore. Specifically, it aimed to assess associated risk factors, levels of disability, and demographic
correlates, thereby providing evidence to guide ergonomic, educational, and preventive strategies for reducing the burden of UCS in student
populations.

MATERIAL AND METHODS

This study employed a cross-sectional observational design to determine the prevalence and severity of Upper Cross Syndrome (UCS)
among undergraduate medical students. The study was conducted at Allama Igbal Medical College (AIMC), Lahore, over a four-month
period during the academic year. A convenience sampling approach was adopted, targeting students aged 18—30 years. Eligibility criteria
included willingness to participate and the presence of neck or shoulder pain persisting for at least one month. Exclusion criteria comprised
congenital shoulder deformities, recent fractures of the cervical or shoulder region, previous surgery involving the neck or upper back,
recent trauma, and systemic illnesses likely to affect musculoskeletal function.

Recruitment was carried out through announcements during academic sessions, followed by informed consent obtained from each
participant. Ethical clearance for the study was granted by the institutional review board of AIMC, ensuring compliance with the
Declaration of Helsinki and national ethical standards.

Data collection involved administration of a structured questionnaire consisting of two parts: demographic information (age, gender, and
academic year) and clinical assessment tools. The Neck Disability Index (NDI) was employed to evaluate functional impairment, alongside
the Pectoralis Major Contracture Test to identify anterior chest wall tightness and the Trapezius Strength Test to assess muscle weakness.
Each assessment was conducted by trained physiotherapists under standardized conditions. The internal consistency of the NDI scale was
confirmed in this study population, with Cronbach’s alpha recorded at 0.813, indicating good reliability.

Variables were operationally defined as follows: UCS was classified based on the presence of at least one indicator of pectoralis major
contracture with concurrent trapezius weakness, accompanied by an NDI score >20. Disability severity was categorized into mild (0-20),
moderate (21-40), severe (41-60), and crippled (61-80). Demographic factors, pain intensity, and functional limitations were treated as
independent variables.

To minimize bias, assessments were conducted in a blinded manner, with evaluators unaware of participants’ demographic details.
Confounding factors such as gender and age were analyzed using stratification techniques, and subgroup analyses were performed where
relevant. The sample size of 77 participants was based on feasibility, with reference to similar cross-sectional studies on UCS prevalence
(7,8).

Statistical analysis was performed using SPSS version 22. Descriptive statistics were used to summarize baseline characteristics.
Categorical variables were expressed as frequencies and percentages, while continuous variables were reported as means and standard
deviations. Group comparisons were evaluated using chi-square tests for categorical data and independent t-tests for continuous data.
Logistic regression models were applied to identify predictors of moderate-to-severe disability, adjusting for age and gender. Statistical
significance was set at p < 0.05, with 95% confidence intervals reported for key associations. Missing data were handled using listwise
deletion, as the dataset contained no significant missing values.

Reproducibility was ensured by employing standardized tools and procedures, maintaining an audit trail of data collection, and coding
datasets to preserve participant confidentiality. All collected data were stored securely and analyzed under strict data integrity protocols,
ensuring transparent reporting and replicability of the study findings.

RESULTS

Among the 76 participants, moderate disability was the most prevalent category overall, affecting 66.2% of the study population. When
stratified by gender, 70.0% of males (n=28) and 62.2% of females (n=23) demonstrated moderate disability, indicating that both groups
were predominantly affected at this level. Severe disability was reported by 15.0% of males (n=6) and 18.9% of females (n=7).
Interestingly, none of the male participants were classified as crippled, while 10.8% of females (n=4) fell within this most severe category.
Only 11.7% of the total cohort reported mild disability, with slightly higher proportions among males (15.0%) compared to females (8.1%).
Despite these numerical differences, the chi-square analysis demonstrated no statistically significant association between gender and
disability severity (y*> = 5.46, df =3, p = 0.14).
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Table 1. Cross-tabulation of NDI Disability Severity by Gender

NDI Category Male (n=40) Female (n=36) Total (n=76) p-value
Mild Disability (0-20) 6 (15.0%) 3 (8.1%) 9 (11.7%)

Moderate Disability (21-—40) 28 (70.0%) 23 (62.2%) 51 (66.2%)

Severe Disability (41-60) 6 (15.0%) 7 (18.9%) 13 (16.9%)

Crippled (61-80) 0 (0.0%) 4(10.8%) 4 (5.2%)

Chi-square (df=3) 5.46
p-value 0.14

Table 2. Cross-tabulation of NDI Disability Severity by Age Group

Age Group (years) Mild Disability Moderate Disability Severe Disability Crippled p-value
18-20 (n=15) 1 (6.7%) 8 (53.3%) 5(33.3%) 1 (6.7%)

21-25 (n=23) 2 (8.3%) 17 (70.8%) 4 (16.7%) 1 (4.2%)

26-30 (n=38) 6 (15.3%) 26 (68.4%) 4 (10.5%) 2 (5.3%)

Chi-square (df=6) 5.01
p-value 0.54

Age-stratified analysis revealed a consistent predominance of moderate disability across all groups. In the youngest participants (18-20
years, n=15), 53.3% (n=8) had moderate disability, while severe disability was observed in 33.3% (n=5), the highest proportion across all
age groups. Among those aged 21-25 years (n=23), 70.8% (n=17) were classified as moderately disabled, with 16.7% (n=4) reporting
severe disability. The oldest age group (26-30 years, n=38) showed a similar trend, with 68.4% (n=26) having moderate disability and
10.5% (n=4) severe disability. Crippled cases were relatively rare, reported in 6.7% of 18-20 year-olds (n=1), 4.2% of 21-25 year-olds
(n=1), and 5.3% of 26-30 year-olds (n=2). Chi-square testing again showed no significant association between age group and disability
severity (x> = 5.01, df =6, p = 0.54).
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Figure 1 Disability Severity Distribution Across Age Groups

The figure shows the age-stratified distribution of disability severity, with stacked bars illustrating the percentage breakdown across
severity levels, and an overlaid trend line emphasizing the predominance of moderate disability. The 21-25 year group had the highest
proportion of moderate cases (70.8%), while severe disability was most frequent in the youngest group (18-20 years, 33.3%). Crippled
cases remained low across all groups, ranging from 4.2% to 6.7%. This visualization highlights the consistent dominance of moderate
disability across age strata, with a clinically relevant shift toward greater severity in the youngest participants.

DISCUSSION

This study investigated the prevalence and severity of Upper Cross Syndrome (UCS) among medical students at Allama Iqgbal Medical
College, Lahore, and found that two-thirds of participants (66.2%) experienced moderate disability. Although disability severity varied
slightly across gender and age strata, neither association reached statistical significance, indicating that UCS is a widespread concern
affecting students regardless of demographic characteristics. Importantly, a notable proportion of females (10.8%) were categorized as
crippled, while severe disability was more prominent among the youngest group (18-20 years, 33.3%), suggesting that vulnerability may
be heightened at specific stages of training or with differing coping strategies.

These findings align closely with previous investigations reporting high UCS prevalence in young adults and student populations. Mubeen
et al. observed that nearly half of medical students in Lahore experienced neck discomfort, primarily attributed to poor posture (9).
Similarly, Chandarana et al. documented a 37% prevalence of UCS among college students, with abnormal posture identified as the
principal risk factor (10). Our observed prevalence of 66.2% falls within the higher range of previously reported values, approximating
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the 67.7% prevalence documented in computer operators exposed to prolonged screen time (11). Together, these studies reinforce the
central role of sedentary behaviors and posture-related stresses in UCS development among young populations.

Beyond student cohorts, occupational studies have also demonstrated a high burden of UCS. Mujawar and Sagar reported a prevalence of
28% among laundry workers, with posture and pectoral muscle tightness identified as primary contributors (12). Among dentists, Rafie et
al. highlighted musculoskeletal symptoms in over half of practitioners, particularly involving the cervical spine (13). Similarly, long-
distance bus drivers frequently reported neck and shoulder pain due to sustained poor posture, mirroring the postural stresses experienced
by students (14). Our findings extend this occupational evidence by highlighting that medical students—despite their health awareness—
remain significantly affected by UCS, underscoring the pervasiveness of posture-related musculoskeletal disorders across contexts.

The disproportionate prevalence of higher disability levels in females observed here is consistent with earlier surveys reporting greater
susceptibility among women physiotherapists (15). Potential explanations include sex-related differences in muscle strength, ergonomic
exposure, or psychosocial stressors. The concentration of severe disability among the youngest students may reflect inadequate ergonomic
adaptation at the onset of medical education, where academic pressures and unaccustomed study habits converge to amplify
musculoskeletal strain. Although these patterns were not statistically significant in our analysis, they merit further exploration in larger
cohorts.

Our study has several strengths, including the use of validated assessment tools such as the Neck Disability Index, which demonstrated
strong internal consistency in this sample (Cronbach’s a = 0.813). However, limitations must be acknowledged. The single-institution
sample restricts generalizability, and the cross-sectional design precludes causal inference. Furthermore, confounders such as body mass
index, physical activity, and ergonomic workstation characteristics were not assessed. Despite these limitations, the study provides valuable
baseline data on the high prevalence of UCS among Pakistani medical students.

The findings carry important implications for preventive and interventional strategies. Incorporating ergonomic training into medical
curricula, promoting regular physical activity targeting postural correction, and fostering stress management programs could reduce the
burden of UCS in student populations. Early interventions are critical not only to alleviate immediate pain and disability but also to prevent
long-term musculoskeletal morbidity that may impact future clinical practice.

CONCLUSION

This study demonstrates the high prevalence of Upper Cross Syndrome among undergraduate medical students, with two-thirds
experiencing moderate disability and notable proportions reporting severe or even crippling levels of impairment. Although no statistically
significant associations were found with gender or age, the observed numerical patterns—higher severe disability in younger students and
increased crippled cases among females—suggest potential vulnerability in specific subgroups. The findings underscore the pervasive
impact of posture-related musculoskeletal disorders in medical education, highlighting the need for proactive preventive measures.
Integrating ergonomic awareness, postural correction exercises, and stress management strategies into student health programs may help
reduce the burden of UCS and its long-term consequences. Future research with larger, multi-institutional cohorts and longitudinal designs
is warranted to clarify causal pathways and inform evidence-based interventions.
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