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Abstract: Background: Mechanical low back pain (LBP) is common among university students, and body mass index (BMI) and physical 

activity may be related to associated functional limitations. Objective: To examine the associations of BMI category with physical activity 

level, measured by the International Physical Activity Questionnaire–Short Form (IPAQ-SF), and with functional disability, measured by 

the Oswestry Disability Index (ODI), among undergraduate students with mechanical LBP. Methods: This cross-sectional analytical study 

included 130 undergraduate students with mechanical LBP. BMI was calculated from measured height and weight. Associations of BMI 

category with activity category and with disability category were assessed using chi-square tests, supplemented by exact tests because some 

expected cell counts were small. Results: Normal BMI was observed in 50.0% of participants, 48.5% had high physical activity, and 49.2% 

had minimal disability. BMI category was not significantly associated with physical activity category (p = 0.057), whereas a significant 

association was observed between BMI category and disability category (p = 0.001). Conclusion: BMI category was associated with 

functional disability but not with physical activity category in this sample. The cross-sectional design does not establish causality, and the 

obese subgroup was very small. Further studies using larger samples and adjustment for potential confounding factors are needed to 

clarify these relationships. 
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1. Introduction 
 

Low back pain continues to rank among the leading causes of 

restricted daily function and diminished quality of life across 

age groups, and university students form a group increasingly 

flagged as vulnerable because of long hours of seated study, 

heavy bag-carrying habits, and inconsistent exercise 

routines.1-3 The large majority of low back pain seen in this 

age bracket is described as mechanical, or non-specific, 

arising from cumulative strain on spinal musculoskeletal 

structures rather than from an identifiable disease process 

such as disc herniation, vertebral fracture, or systemic 

illness.4 Because mechanical low back pain is shaped largely 

by lifestyle and biomechanical factors that can be modified, it 

offers a meaningful target for preventive and rehabilitative 

programs aimed at students.2 

 

Body composition is one of the modifiable factors most 

frequently examined in relation to low back pain. Carrying 

excess body mass raises the mechanical load passing through 

the lumbar spine, and elevated BMI has been linked in several 

student cohorts to greater pain intensity and functional 

limitation.5 Physical activity, in contrast, appears to hold a 

more layered relationship with back pain: regular activity is 

thought to preserve core and paraspinal muscular strength and 

spinal mobility, whereas prolonged inactivity as well as 

poorly conditioned, excessive activity have both been tied to 

worsening back symptoms in different studies.6,7 The 

literature on these relationships within student populations 

remains mixed: some investigations report a clear link 

between BMI and disability while others do not, and several 

find no meaningful connection between activity level and 

either the presence or severity of low back pain.8,9 Some of 

this inconsistency may trace back to studying BMI and 

activity level in isolation, to the use of differing disability 

measures, or to drawing samples from a single academic 

discipline. 

 

The present analysis was designed to address this gap by 

examining BMI in relation to both physical activity level and 

disability severity within a single, clearly defined sample of 

undergraduate students who had already been identified as 

experiencing mechanical low back pain, using two well-

validated instruments: the IPAQ-SF for activity level and the 

ODI for functional disability. The working hypothesis was 

that a higher BMI category would correspond with greater 

functional disability, and that this relationship would be 

examined alongside- though not necessarily explained by the 

students reported activity level.6,7 

 

2. Methods 
 

2.1 Study Design and Setting 

 

This was a cross-sectional study. Data were gathered from 

undergraduate students at different colleges in Tirupati over 

the period June to August 2026 and written informed consent 

was obtained from each participant prior to data collection. 
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2.2 Participants 

 

One hundred and thirty undergraduate students who self-

reported mechanical (non-specific) low back pain were 

enrolled through purposive sampling. Students were eligible 

if they were (i) currently enrolled undergraduates within the 

age range 18–25 years; (ii) experiencing self-reported 

mechanical low back pain for at least two weeks with no 

identifiable specific pathology; and (iii) willing to give 

informed consent. Students were excluded if their low back 

pain had a known specific cause (disc herniation, vertebral 

fracture, spondylolisthesis, malignancy, or infection), if they 

had a history of spinal surgery, a diagnosed neurological or 

systemic condition affecting the spine, or were pregnant, or if 

their questionnaire responses were incomplete. Mechanical 

low back pain and the exclusion conditions were screened by 

mechanical low back pain and the exclusion conditions were 

screened using a structured Google Form completed by 

participants prior to enrolment. The form collected 

information regarding the characteristics and duration of low 

back pain, previous spinal conditions or surgery, neurological 

or systemic conditions, pregnancy, and other relevant medical 

history. Participants who met any of the exclusion criteria 

were excluded from the study. Thus, the classification of low 

back pain as mechanical/non-specific was based on self-

reported history and screening responses rather than imaging 

or specialist examination so the classification of pain as 

mechanical rested on self-reported history rather than on 

imaging or specialist examination. 

 

2.3 Outcome Measures 

 

2.3.1 Body Mass Index 

Height and weight were recorded with a stadiometer and a 

calibrated digital scale, with participants measured in light 

clothing and without footwear. BMI was computed as weight 

in kilograms divided by the square of height in metres (kg/m²) 

and grouped into four bands according to the WHO 

classification: underweight (< 18.5), normal weight (18.5–

24.9), overweight (25.0–29.9), and obese, Class I (30.0–

34.9).10 

 

2.3.2 Physical Activity Level 

Habitual activity was captured with the International Physical 

Activity Questionnaire–Short Form (IPAQ-SF), a validated 

self-report tool that derives weekly energy expenditure 

(MET-minutes/week) from time spent in vigorous activity, 

moderate activity, and walking, alongside reported sitting 

time.11 Applying the official IPAQ scoring guidelines, 

participants were sorted into three activity tiers: low, 

moderate, and high.12 

 

2.3.3 Functional Disability 

Disability attributed to low back pain was measured with the 

Oswestry Disability Index (ODI), a ten-item self-

administered questionnaire covering pain intensity and its 

impact on personal care, lifting, walking, sitting, standing, 

sleep, sexual activity, social participation, and travel.13 Each 

item is scored from 0 to 5, the scores summed, and the total 

expressed as a percentage of the maximum achievable score 

(or of the maximum obtainable score for the items actually 

completed, where relevant). The resulting percentage was 

grouped into minimal (0–20%), moderate (21–40%), or 

severe (41% and above) disability, following the standard 

ODI scoring and interpretation scheme.14 

 

2.4 Procedure 

 

Each participant completed the protocol in a single session. 

After informed consent, participants filled in a brief 

demographic form, followed by the IPAQ-SF and the ODI; 

height and weight were then measured for BMI calculation. 

Completed questionnaires were reviewed for missing 

responses at the point of collection. 

 

2.5 Statistical Analysis 

 

Data were processed using SPSS version 25. Descriptive 

statistics- frequencies and percentages- were used to 

summarize the sample's BMI category, IPAQ activity tier, 

and ODI disability tier. The chi-square test of independence 

was applied to two specific relationships: (i) BMI category 

against IPAQ activity tier, and (ii) BMI category against ODI 

disability tier. Expected cell frequencies were examined for 

both cross-tabulations; because more than 20% of cells had 

expected counts below 5 (the obese subgroup contained only 

five participants), the Pearson chi-square result was 

supplemented by the Fisher–Freeman–Halton exact test. A p-

value below 0.05 was treated as statistically significant. 

 

3. Results 
 

All 130 enrolled students completed the study protocol in full. 

Descriptive and inferential findings are reported in the 

sections that follow. 
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Figure 1: Percentage distribution of respondents by BMI category, IPAQ Activity Level and Oswestry Disability Index 

 

Interpretation: Of the 130 participants, half (50%) had a 

normal BMI, while 32.3% were overweight or obese. Nearly 

half (48.5%) were very active, with 22.3% less active. Most 

had minimal disability (49.2%), while 29.2% had severe and 

21.5% moderate disability due to low back pain. 

 

3.1 Association between BMI Category and Physical 

Activity Level 

 

Table 1: Cross-tabulation of BMI category and IPAQ 

activity tier 

BMI Category 
Low 

n (%) 

Moderate  

n (%) 

High 

n (%) 
Total 

Row  

% 

Underweight 3 (2.3) 9 (6.9) 11 (8.5) 23 17.7 

Normal weight 11 (8.5) 15 (11.5) 39 (30.0) 65 50.0 

Overweight 14 (10.8) 12 (9.2) 11 (8.5) 37 28.5 

Obese, Class I 1 (0.8) 2 (1.5) 2 (1.5) 5 3.8 

Total 29 (22.3) 38 (29.2) 63 (48.5) 130 100.0 

χ² = 12.224, df = 6, p = 0.057; Fisher–Freeman–Halton exact 

p = 0.052. Expected count < 5 in 3 of 12 cells (25.0%); 

minimum expected count = 1.12. 

 

BMI category was not significantly associated with IPAQ 

activity tier, and the result was close to the 0.05 significance 

threshold. Because 25.0% of cells had expected counts below 

5, the exact test was also computed and gave a consistent 

result (p = 0.052). Descriptively, overweight students were 

somewhat more concentrated in the low-activity tier than their 

normal-weight peers, while normal-weight students were 

disproportionately represented in the high-activity tier- a 

pattern suggestive of a trend rather than a confirmed statistical 

relationship. 

 

3.2 Association between BMI Category and Functional 

Disability 

 

Table 2: Cross-tabulation of BMI category and ODI 

disability tier 

BMI Category 
Minimal  

n (%) 

Moderate  

n (%) 

Severe  

n (%) 
Total 

Row  

% 

Underweight 12 (9.2) 5 (3.8) 6 (4.6) 23 17.7 

Normal weight 43 (33.1) 11 (8.5) 11 (8.5) 65 50 

Overweight 8 (6.2) 10 (7.7) 19 (14.6) 37 28.5 

Obese, Class I 1 (0.8) 2 (1.5) 2 (1.5) 5 3.8 

Total 64 (49.2) 28 (21.5) 38 (29.2) 130 100 

χ² = 22.209, df = 6, p = 0.001; Fisher–Freeman–Halton exact 

p = 0.001. Expected count < 5 in 4 of 12 cells (33.3%); 

minimum expected count = 1.08. 

 

BMI category was significantly associated with disability 

category. Severe disability was most frequent in the 

overweight subgroup (51.4%, 19/37), compared with 16.9% 

(11/65) of normal-weight, 26.1% (6/23) of underweight, and 

40.0% (2/5) of obese Class I students. The proportion with 

severe disability therefore did not rise uniformly across all 

four BMI categories, and the obese subgroup (n = 5) is too 

small for firm descriptive conclusions. Because 33.3% of 

cells had expected counts below 5, the exact test was also 

computed and gave the same result. 

 

4. Discussion 
 

This analysis set out to examine how BMI category relates to 

physical activity level and to functional disability among 

undergraduate students already experiencing mechanical low 

back pain. The clearest finding was a significant association 

between BMI category and disability category, with severe 

disability particularly well represented among overweight 

students (51.4%). Because the proportion with severe 

disability did not increase across every BMI category and the 

obese subgroup was very small (n = 5), the data do not support 

a dose–response interpretation. The association is compatible 

with the biomechanical explanation that additional body mass 

raises compressive and shear forces on the lumbar spine, and 

it is in line with prior work in comparably aged samples in 

which BMI tracked with pain and disability scores.3 It is also 

broadly consistent with observations among Turkish 

university students, where higher baseline BMI accompanied 

higher pain and Oswestry disability scores, even where the 

effect size involved was modest.5 

 

The absence of a statistically significant link between BMI 

and IPAQ-reported activity level, despite a trend that 

approached significance, matches reports from other student 

cohorts that likewise failed to establish a clear statistical 

connection between weight status and activity classification6. 

This suggests that, in this population, body composition may 

shape disability through pathways other than simply lowering 

how physically active a student is — for instance, through 
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direct mechanical loading on the spine, or through the type 

and posture of activity performed, details that a single overall 

IPAQ tier does not capture.1,4,8 

 

Physical activity level was not tested here as a direct predictor 

of disability severity in its own right, but the descriptive 

picture is instructive: nearly half the sample was already 

classified as highly active, yet close to 30% still reported 

severe disability. This tempers any assumption that a high 

self-reported activity level is protective by itself. The pattern 

aligns with an Indonesian study of medical students that 

found no significant correlation between IPAQ-assessed 

activity and Oswestry-assessed disability,15 and with a 

Brazilian study of physiotherapy and other health-science 

students in which engaging in physical activity did not 

determine functional disability outcomes even though pain 

remained common among active students.9 Taken together 

with the present results, this reinforces the view that the 

relationship between physical activity and low back pain-

related disability in young, largely healthy student 

populations is unlikely to be a simple inverse one. 

 

From a practical standpoint, these results suggest that student 

health services and physiotherapy-led prevention efforts 

might benefit from weighting weight-management strategies 

and biomechanically informed exercise prescription at least 

as heavily as general encouragement to be more active,16 

when the goal is reducing low back pain-related disability in 

undergraduate populations. 

 

4.1 Limitations 

 

Several limitations merit consideration. The cross-sectional 

design rules out any causal interpretation of the relationships 

identified. Physical activity was captured through a self-

report instrument (IPAQ-SF), which carries a risk of recall 

and social-desirability bias and does not register the type, 

posture, or technique of exercise undertaken. The sample was 

drawn through purposive, single- (or limited-) institution 

sampling, which may constrain how far the findings 

generalize to other student groups. Classifying low back pain 

as strictly ‘mechanical’ relied on self-report. The obese 

subgroup contained only five participants and several cells 

had small expected counts, which limits the reliability of the 

chi-square approximation and of any conclusions about that 

category. Associations were examined with unadjusted 

bivariate tests only, so confounding could not be controlled. 

This analysis was also deliberately scoped to BMI-centred 

relationships, so other potentially relevant factors- 

psychological stress, sleep quality, ergonomic conditions, and 

the duration or chronicity of low back pain- were not 

evaluated in the present analysis. 

 

5. Conclusion 
 

Among undergraduate students with mechanical low back 

pain, BMI category was significantly associated with 

functional disability category, whereas its association with 

physical activity category was not statistically significant. 

These findings indicate a relationship between BMI and 

disability in this sample, but the cross-sectional design does 

not establish causality. Larger studies incorporating relevant 

clinical and lifestyle factors are recommended to clarify this 

association. 
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