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Background: Obese vehicle drivers are predisposed to piriformis syndrome due to
prolonged sitting, poor posture, and increased mechanical stress. Excess body weight
may intensify piriformis muscle tightness and compress the sciatic nerve, resulting in
chronic pain and functional limitations.

Objective: To determine the associations between obesity, piriformis muscle dysfunction,
and pain severity among professional drivers.

Methodology: This cross-sectional study was conducted over six months in District
Lahore among 113 male online vehicle drivers (Uber, Careem, Foodpanda) aged 18-60
years, selected through convenient sampling. Participants with prolonged sitting time
and elevated BMI were included. Data were collected using a self-designed
questionnaire, the Piriformis Stretch Test, and the Visual Analog Scale (VAS) for pain
assessment. Ethical approval was obtained, and informed consent was secured from all
participants. Statistical analysis was performed using SPSS version 24.0, applying
descriptive and Pearson’s correlation tests to evaluate relationships among BMI,
Piriformis Stretch Test outcomes, and pain severity.

Results: A significant positive correlation was found between BMI and the Piriformis
Stretch Test (r = 0.681, p < 0.001), indicating that drivers with higher BMI were more
likely to exhibit piriformis tightness. Piriformis Stretch Test results also showed a strong
correlation with pain intensity (r = 0.833, p < 0.001), while BMI correlated significantly
with pain severity (r = 0.681, p < 0.001). Approximately 72% of participants reported
moderate-to-severe pain (VAS > 5). Longer driving hours (>8 hours/day) and increasing
age further amplified pain levels (p < 0.05).

Conclusion: Higher BMI, prolonged driving duration, and piriformis muscle dysfunction
were significantly associated with increased pain severity among vehicle drivers. These
findings highlight the importance of implementing targeted interventions such as weight
management, ergonomic adjustments, and regular stretching programs to reduce
musculoskeletal pain in this population.
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Introduction

Piriformis syndrome (PS) is a neuromuscular condition
characterized by pain in the buttock that radiates down the
lower limb due to compression or irritation of the sciatic
nerve." The piriformis muscle, a small but crucial external
rotator and hip stabilizer, lies deep within the gluteal region
and can entrap the sciatic nerve when it becomes tight,
hypertrophied, or inflamed.? Anatomical variations, reported
in 12-30% of individuals, such as the sciatic nerve passing
through or around the piriformis, increase the likelihood of
nerve compression.®

The prevalence of PS among individuals presenting with
low back or leg pain has been estimated to range between
5% and 36%, according to clinical and imaging-based
studies.* The condition is frequently misdiagnosed due to
symptom overlap with lumbar radiculopathy. Recent
systematic reviews (2021-2023) emphasize that prolonged
sitting, sedentary behavior, and repetitive microtrauma from
occupational exposure are leading contributors to piriformis-
related neuropathic pain.®

Occupational and lifestyle factors play a significant role
in piriformis dysfunction. Professions involving sustained
sitting—such as driving, banking, or office work—predispose
individuals to chronic buttock and lower limb pain due to
sustained hip flexion, reduced blood flow, and repetitive
loading.® Among these, professional drivers represent a
particularly high-risk group, with reported symptom
prevalence exceeding 75-80% in long-haul operators.”
Moreover, sitting posture, inadequate lumbar support, and
vehicular vibrations have been identified as aggravating
factors that increase sciatic nerve compression.®

Obesity is another critical and modifiable risk factor
associated with piriformis syndrome. Excess body weight
contributes to altered biomechanics, postural imbalances,
and greater compressive forces on the lumbosacral and
gluteal musculature.® Recent meta-analyses have highlighted
a significant relationship between elevated Body Mass Index
(BMI) and the incidence of musculoskeletal pain syndromes,
particularly in regions prone to mechanical stress such as the
lower back and hips.'® Obesity-induced inflammation and soft
tissue strain may exacerbate piriformis muscle tightness,
increasing the likelihood of nerve irritation and pain."

Despite these associations, the combined effects of
BMI, occupational sitting duration, and piriformis muscle
dysfunction have not been adequately explored in
occupational drivers, especially in South Asian populations.
Most existing studies focus on either obesity or sedentary
occupation as independent factors, leaving a gap in
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understanding how these variables interact to influence pain
severity and functional impairment.

Therefore, the present study aimed to investigate the
associations between BMI, piriformis muscle dysfunction (as
assessed by the Piriformis Stretch Test), and pain severity
among professional vehicle drivers. By identifying modifiable
risk factors, the findings could inform preventive strategies,
ergonomic interventions, and  physiotherapy-based
rehabilitation programs tailored for high-risk occupational
groups.

Methodology

e-ISSN:2410-888X

This study comprised a cross-sectional survey design
(Reference No. FIHS/RW/LHR/252) conducted in District
Lahore, focusing on online vehicle drivers employed by Uber,
Careem, and Foodpanda. The sample size (N = 113) was
determined based on convenience sampling; however, a
post-hoc power analysis was conducted using G*Power 3.1.
With an alpha of 0.05 and an observed effect size of r = 0.68,
the achieved power (1-B) was 0.99, indicating that the
sample was adequately powered to detect moderate to large
correlations.’? The male participants aged 18-60 years were
recruited through convenient sampling over a six-month
period, following approval of the research synopsis. While
convenient sampling facilitated access to a hard-to-reach
occupational group, it is acknowledged as a methodological
limitation due to potential sampling bias and limited
generalizability of findings.

Included adult males aged 18-60 years with a Body
Mass Index (BMI) = 25 kg/m? and a minimum of 6 hours of
sitting time per workday. Participants were categorized using
WHO BMI classifications: overweight (25.0-29.9 kg/m?),
obese class | (30.0-34.9 kg/m?), and obese class Il (>35.0
kg/m?).13 Individuals with a history of spinal or lower limb
surgery,  spinal  deformity,  neurological  disorder,
cardiovascular disease, or recent musculoskeletal injury were
excluded.

A self-designed and pre-validated questionnaire was
used for data collection. The tool was pilot-tested on 35
drivers from the same occupational group to ensure face and
content validity. In additon to the questionnaire, the
Piriformis Stretch Test (PST) was administered to evaluate
piriformis muscle dysfunction. The PST was performed by a
licensed physiotherapist with over five years of clinical
experience. The participant was positioned supine, and the
hip and knee were flexed to 90 degrees; the examiner then
adducted and internally rotated the hip to stretch the
piriformis.'* The test was considered positive if the maneuver
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reproduced gluteal pain or radiating symptoms along the
sciatic distribution.

To minimize examiner bias, all assessments were
performed by the same examiner who was blinded to the
participants’ BMI category and pain score. The same
standardized protocol and testing environment were
maintained for all subjects. Pain intensity was measured
using the Visual Analog Scale (VAS), ranging from 0 (no
pain) to 10 (worst imaginable pain).

The study was conducted in accordance with ethical
research  principles, ensuring voluntary participation,
confidentiality, and informed consent from all participants
prior to data collection. Approval was obtained from the
institutional ethics committee, and participants were assured
of data privacy and the right to withdraw at any stage.

Data were analyzed using SPSS version 24.0.
Descriptive statistics (frequencies, means, and standard
deviations) were calculated, and Pearson’s correlation
analysis was applied to determine associations among BMI,
Piriformis Stretch Test results, and pain intensity. Although
only correlation analysis was conducted in this study, future
research should include regression or multivariate models to
control for confounding factors such as age, driving hours,
and physical activity, thereby strengthening causal inference.

Ethical considerations were strictly observed, with
formal approval from the institutional review board and
adherence to the Declaration of Helsinki. Participants were
ensured anonymity and were not subjected to any physical or
psychological risk.

Results

The participants’ ages ranged from 18 to 60 years
(mean £ SD = 32.33 + 1.02 years), with the highest
proportion falling in the 36-45-year age group, which is
known to be more prone to Piriformis Syndrome (PS). The
mean height and weight were 166.20 + 14.26 cm and 55.07
+ 8.52 kg, respectively, indicating considerable variation in
body size among the drivers.

Based on Body Mass Index (BMI) classification, more
than half of the participants were found to be obese, with a
notable proportion categorized as very obese. This pattern
suggests that excess body weight may contribute to greater
mechanical loading on the spine and lower limbs, potentially
increasing the risk of developing PS and related
musculoskeletal disorders.

Regarding occupational exposure, nearly half of the
participants reported driving for more than eight hours per
day. Extended sitting duration, especially with poor posture,
was found to be associated with a higher prevalence of
discomfort and pain symptoms related to PS. These findings
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highlight the potential interaction between prolonged sitting,
excess body weight, and the development of piriformis-
related musculoskeletal problems.

Table 1: Demographic Characteristics of the Study

e-ISSN:2410-888X

Population
Variable Category Frequency (N) Pe(l;z)ant
Age Group 32.33+.1.022 :
(Years)
Height
(cm) Mean + SD is2E: Tl }
Weight 55.07 + 8.52 :
(kg)
Body
Mass g 0
Index Overweight 24 21.26%
(BMI)
Obese 61 53.98%
Very Obese 28 24.77%
Driving
Hours Per <8 Hours 60 53.1%
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>8 Hours 53 46.9%
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Figure 1: Distribution of Body Mass Index (BMI)
Categories and Driving Hours per Day Among
Participants

The visualization highlights a higher prevalence of
obesity among individuals who reported longer driving hours,
suggesting a potential relationship between sedentary
occupational exposure and increased body mass index.

Out of 113 online vehicle drivers who participated in this
study, 41.5% reported experiencing pain during driving, while
58.4% reported no pain. Analysis of pain severity using the
Visual Analog Scale (VAS) revealed that 14.2% of
participants had no pain, 16.8% reported mild pain, 13.3%
experienced moderate pain, 38.1% experienced severe pain,
and 17.7% reported their pain as the worst possible. These
results indicate that a substantial proportion of the study
population  experienced moderate to severe pain,
emphasizing the burden of musculoskeletal discomfort
associated with prolonged sitting and occupational strain.
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When examining Piriformis Stretch Test outcomes, 27%
of participants tested positive, suggesting the presence of
piriformis muscle tightness or dysfunction, while 72.5%
tested negative. This distribution indicates that approximately
one in four drivers exhibited physical signs consistent with
Piriformis Syndrome (PS).

Further analysis revealed important age-related and
occupational associations with pain severity. Among
participants aged 18-25 years, 64.5% reported severe pain,
while none reported the worst pain category, suggesting an
early manifestation of discomfort in younger drivers. In
contrast, drivers aged 46-60 years demonstrated a higher
prevalence of worst pain (53%), illustrating a clear age-
related progression of pain severity. Middle-aged drivers (36—
45 years) also exhibited substantial musculoskeletal strain,
with roughly one-third of this group experiencing either
moderate (31.5%) or worst pain (31.5%). These findings
underscore how advancing age and occupational exposure
amplify the risk and intensity of pain symptoms among long-
term drivers.

Daily driving duration was another significant factor.
Drivers who worked less than 8 hours per day reported
relatively lower pain intensity, with 26.6% experiencing no
pain and only 37% reporting severe pain. Conversely, none
of the participants driving more than 8 hours per day reported
being pain-free; instead, 77% of these drivers experienced
severe or worst pain levels. These results establish a clear
relationship between prolonged sitting duration and
increased pain severity, likely due to sustained muscle
tension, nerve compression, and poor ergonomic posture
during long driving hours.

In summary, Table 2 highlights that pain prevalence and
intensity increased with both age and driving duration, while
nearly one-quarter of drivers exhibited piriformis muscle
dysfunction. This pattern suggests that musculoskeletal
disorders like Piriformis Syndrome may arise from the
combined effects of prolonged sitting, occupational posture,
and body composition.

Correlation analyses were conducted to explore the
relationships among BMI, Piriformis Stretch Test outcomes,
and pain severity (VAS scores). Prior to analysis, data were
assessed for normality (using the Shapiro-Wilk test) and
linearity (via scatterplot inspection). All  variables
demonstrated approximately normal distributions and linear
associations, meeting the assumptions required for
Pearson’s product-moment correlation.

Results revealed a strong positive correlation between
BMI and Piriformis Stretch Test results (r = 0.681, p < 0.001),
indicating that drivers with higher body mass indices were
significantly more likely to test positive for piriformis muscle
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tightness or dysfunction. This suggests that excessive
adiposity contributes to altered biomechanics and increased
mechanical loading around the pelvic and gluteal regions,
thereby predisposing obese individuals to Piriformis
Syndrome.

A similarly strong correlation was found between
Piriformis Stretch Test results and pain severity (r = 0.833,
p<0.001), suggesting that participants with confirmed
piriformis dysfunction were substantially more likely to report
higher levels of pain. This relationship underscores the
central role of the piriformis muscle in mediating sciatic nerve
irritation and related musculoskeletal discomfort among
drivers.

Additionally, a significant positive relationship was
observed between BMI and pain severity (r = 0.681,
p<0.001), reinforcing the notion that higher body weight is
directly associated with increased pain perception. This may
be due to greater compressive forces on the spine and hip
region in obese drivers, leading to cumulative muscle strain
and nerve compression over time.

To ensure robustness, non-parametric Spearman’s rho
correlations were also computed because the Piriformis
Stretch Test variable was ordinal. The Spearman’s
coefficients remained consistent with the Pearson’s results:
BMI-Piriformis (p = 0.64, p < 0.001), Piriformis—Pain (p=0.81,
p < 0.001), and BMI-Pain (p = 0.66, p < 0.001). This parallel
outcome confirms that the associations were strong and not
affected by data distribution type.

To address potential confounding, partial correlation
analyses were conducted while controlling for age and
driving  hours—both  significant  occupational  and
demographic  variables. The correlations  remained
significant, though slightly attenuated: BMI-Piriformis
(r=0.611, p < 0.001) and Piriformis—Pain (r = 0.792, p<0.001).
These results demonstrate that the observed associations
were independent of age or work duration, highlighting
intrinsic biomechanical and physiological links between
obesity, muscle dysfunction, and pain.

In summary, BMI, piriformis muscle dysfunction, and
pain intensity are strongly interrelated, even after accounting
for age and occupational exposure. The findings emphasize
that obesity and prolonged sitting act synergistically,
contributing to muscle compression, nerve irritation, and pain
severity among professional drivers. These results advocate
for preventive interventions such as weight management,
ergonomic correction, and targeted stretching programs to
alleviate piriformis-related pain in this high-risk occupational

group.
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Table 2: Distribution of Pain Experience, Severity, Piriformis Stretch Test Results, and Their Associations with Age and
Driving Hours

Variable Category Frequency (N) Percent (%)
Pain during Driving Yes 47 41.5%
No 66 58.4%
Severity of Pain (VAS) No pain 16 14.2%
Mild pain 19 16.8%
Moderate pain 15 13.3%
Severe pain 43 38.1%
Worst pain 20 17.7%
Piriformis Stretch Test Positive 31 21%
Negative 82 72.5%
Age & Severity of Pain 18-25 years No pain: 5 (16%) Severe pain: 20 (64.5%)
Mild pain: 6 (19%) Worst pain: 0 (0%)
26-35 years No pain: 11 (38%) Mild pain: 13 (44.8%)
Mild pain: 13 (44.8%) Moderate pain: 3 (10.3%)
Severe pain: 2 (7%)
36-45 years Moderate pain: 12 (31.5%) Severe pain: 14 (36.8%)
Worst pain: 12 (31.5%)
46-60 years Severe pain: 7 (46.6%) Worst pain: 8 (53%)
Driving Hours & Severity of Pain <8 hours No pain: 16 (26.6%) Severe pain: 22 (37%)
Mild pain: 19 (31.6%) Worst pain: 0 (0%)
>8 hours No pain: 0 (0%) Severe pain: 21 (39%)

Moderate pain: 12 (22.6%) Worst pain: 20 (38%)

Pain Experience, Severity, and Associations with Age and Driving Hours (Based on Table 2)

Table 3: Association Between Piriformis Stretch Test, Body Mass Index, and Pain: A Correlational Analysis

Correlations Piriformis Stretch Test Body Mass Index (BMI) Pain
Piriformis Stretch Test Pearson Correlation 1 0.681*
p value - <0.001
N 113 113
Body Mass Index (BMI) Pearson Correlation 0.681** 1
p value <0.001 -
N 113 113
Pain Pearson Correlation 0.833* -
p value <0.001 -
N 113 -
Discussion that those testing positive experienced more pronounced

The aim of this study was to examine the relationship
between the Piriformis Stretch Test, BMI, and pain severity.
Specifically, the objective was to determine whether
individuals with higher BMI values were more likely to yield a
positive Piriformis Stretch Test and experience greater pain
intensity due to potential muscle dysfunction. The primary
variables analyzed were BMI, Piriformis Stretch Test results,
and reported pain levels.

Statistical analysis revealed a strong positive correlation
between BMI and the Piriformis Stretch Test (r = 0.681,
p<0.001), indicating that individuals with higher BMI were
more likely to exhibit piriformis tightness or dysfunction.
Similarly, the Piriformis Stretch Test showed a strong
correlation with pain severity (r = 0.833, p < 0.001), signifying
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pain. BMI also demonstrated a significant relationship with
pain intensity (r=0.681, p < 0.001), suggesting that excess
body weight may contribute to pain severity through
increased mechanical loading and musculoskeletal strain.

These findings align with previous studies highlighting
the association between elevated BMI and musculoskeletal
disorders. Wearing et al. reported that excessive mechanical
stress on soft tissues and joints from high body weight
contributes to tightening and pain, particularly in weight-
bearing structures.'>16  Similarly, Karadag-Saygi et al.
observed a positive association between higher BMI and
muscle tightening in individuals with lower limb dysfunction.!”
The present results also corroborate the observations of
Stecco et al., who linked myofascial restrictions and obesity
with heightened pain sensitivity. '8
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The strong correlation between the Piriformis Stretch
Test and pain in this study supports the findings of Hopayian
et al., who identified piriformis syndrome as a prevalent
cause of sciatic pain aggravated by prolonged sitting and
biomechanical imbalances.!® Fishman et al. also noted that
patients with positive Piriformis Stretch Tests frequently
reported significant pain and functional limitations.20
Moreover, Tonley et al. emphasized that piriformis tightness
disrupts hip mechanics and intensifies pain in overweight
individuals.2!22

The relationship between BMI and pain severity is well
documented in literature. Stovitz et al. demonstrated that
individuals with higher BMI are more likely to report chronic
musculoskeletal pain due to inflammatory processes and
joint overload.® Vincent and colleagues attributed this to
adipose tissue-induced systemic inflammation, altering pain
perception.?* Krishnan et al. further suggested that obesity-
related biomechanical alterations can cause muscle stiffness,
reduced flexibility, and increased pain sensitivity.2s

In addition, Benzon et al. highlighted that piriformis
tightness can compress the sciatic nerve, aggravating pain
symptoms, 8 while Boyajian-O'Neill et al. reported that
individuals with elevated BMI are more prone to piriformis
syndrome due to increased pressure on the sciatic nerve and
adjacent tissues.?’ Beales et al. recommended that weight
management, combined with targeted stretching and
strengthening, may improve symptoms,?® an implication
consistent with the findings of the present study.

Overall, the study reinforces emerging evidence linking
elevated BMI with piriformis muscle dysfunction and
increased pain severity. These findings underscore the
importance of preventive and rehabilitative strategies such as
weight management, ergonomic interventions, posture
correction, and specific exercise programs to alleviate
musculoskeletal discomfort among individuals with higher
BMI and piriformis-related pain.

Limitations: This study has several limitations. The relatively
small sample size and cross-sectional design limit causal
inference. Additionally, self-reported data (e.g., driving hours)
may introduce reporting bias, and the exclusion of female
participants restricts generalizability. Future research should
include larger, more diverse samples and adopt longitudinal
designs to better understand causative mechanisms and
rehabilitation outcomes related to piriformis dysfunction in
overweight populations.

Clinical Implications: From a clinical perspective, these
findings emphasize the importance of ergonomic
modifications for prolonged sitting, incorporation of piriformis
stretching routines, and structured weight management
programs. Tailored exercise interventions focusing on
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flexibility and core strengthening may help reduce the
prevalence and severity of piriformis-related pain in
individuals with higher BMI.

In summary, this study contributes to the growing body
of evidence linking BMI to piriformis muscle dysfunction and
pain intensity, highlighting the need for multidisciplinary
approaches  integrating  physiotherapy,  ergonomic
management, and weight control strategies.

Conclusion

This study concluded a significant association between
prolonged driving hours, elevated body mass index, and
increased severity of piriformis-related pain among vehicle
drivers. The strong correlations between BMI, pain severity,
and piriformis muscle involvement suggest that sedentary
occupational exposure contributes to musculoskeletal
dysfunction. These findings highlight the need for preventive
ergonomic strategies and weight management interventions
to reduce the risk of piriformis syndrome in professional
drivers.
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