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Abstract:

» Background:

Low back pain (LBP) is a major musculoskeletal health problem, while sedentary behaviour, reduced physical activity,
elevated body mass index and psychosocial stress may contribute to musculoskeletal symptoms. Hip-flexor and iliopsoas
dysfunction may represent an additional clinically relevant factor, particularly in individuals exposed to prolonged sitting
and sustained hip-flexion postures. However, an integrated lifestyle-based screening approach specifically addressing
iliopsoas dysfunction and LBP in women remains limited.

» Objective:
To identify lifestyle and clinical factors associated with LBP in women and to develop and internally validate a
preliminary risk-screening tool incorporating iliopsoas dysfunction and modifiable lifestyle characteristics.

» Methods:

An analytical cross-sectional study was conducted among 410 women aged 18-50 years. Participants were assessed for
demographic characteristics, body mass index, sedentary behaviour, screen exposure, physical activity, perceived stress and
occupational/lifestyle factors. LBP was assessed using a standardized symptom history, numerical pain rating scale and
Oswestry Disability Index. lliopsoas/hip-flexor dysfunction was assessed bilaterally using the Modified Thomas Test.
Associations with LBP were initially examined using univariable analyses, followed by multivariable logistic regression. A
preliminary weighted screening score was developed from independently associated variables. Discrimination was evaluated
using receiver operating characteristic analysis, and internal validation was performed using 1,000 bootstrap resamples.

» Results:

LBP was present in 172 of 410 participants (42.0%), while iliopsoas dysfunction was identified in 158 participants
(38.5%0). lliopsoas dysfunction was present in 54.7% of women with LBP compared with 26.9% of women without LBP
(p<0.001). In multivariable analysis, sitting for >8 h/day (adjusted OR 2.21, 95% CI 1.38-3.55), iliopsoas dysfunction
(adjusted OR 2.16, 95% CI 1.35-3.45), low physical activity (adjusted OR 1.84, 95% CI 1.16-2.91), BMI >25 kg/m? (adjusted
OR 1.74,95% CI 1.10-2.75) and high perceived stress (adjusted OR 1.71, 95% CI 1.06-2.76) were independently associated
with LBP. A seven-point screening score demonstrated an AUC of 0.81 (95% CI 0.77-0.85), with an internally bootstrap-
corrected AUC of approximately 0.79.

» Conclusion:

A combination of prolonged sitting, iliopsoas/hip-flexor dysfunction, low physical activity, elevated BMI and perceived
stress was associated with LBP in this sample of women. The preliminary screening tool demonstrated promising internal
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discrimination. External and prospective validation are required before the tool can be recommended for routine clinical

prediction.
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. INTRODUCTION

Low back pain is one of the most common
musculoskeletal conditions worldwide and represents an
important cause of activity limitation and disability. Its
development and persistence are influenced by multiple
interacting  biological, mechanical, behavioural and
psychosocial factors.

Women may experience particular combinations of
occupational, domestic, caregiving and lifestyle exposures
that influence musculoskeletal health.

Prolonged sitting, reduced physical activity, increased
screen exposure, elevated body mass index and psychological
stress have all been investigated in relation to low back and
lumbopelvic symptoms.

The iliopsoas complex isan important contributor to hip
flexion and lumbopelvic movement. Prolonged periods of hip
flexion, particularly during sitting, may influence hip-flexor
length, pelvic positioning and lumbopelvic movement
strategies. Recent research has investigated the relationship
between hip-flexor tightness and LBP, supporting the need
for further clinical investigation of this relationship.

However, LBP is multifactorial and cannot be
adequately represented by a single anatomical finding. A
clinically useful screening approach may therefore benefit
from integrating an objective musculoskeletal assessment
with modifiable lifestyle and psychosocial characteristics.

The present study was designed to investigate the
relationship between lifestyle factors, iliopsoas/hip-flexor
dysfunction and LBP in women and to develop a preliminary
lifestyle-based risk-screening tool.

» Aim

To develop and internally validate a lifestyle-based
risk-screening tool for iliopsoas dysfunction and low back
pain in women.

e Objectives

v" To determine the prevalence of LBP among women aged
18-50 years.

v' To determine the prevalence of iliopsoas/hip-flexor
dysfunction.

v To examine the association between iliopsoas dysfunction
and LBP.
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v' To identify lifestyle, anthropometric and psychosocial
factors associated with LBP.

v To develop a preliminary weighted screening score.

v' To evaluate the discrimination and internal validity of the
screening model.

1. METHODS

» Study Design and Participants
An analytical cross-sectional study was conducted
among 410 women aged 18-50 years.

The sample size was initially estimated using n = Z2p(1-
p)/d2, where Z = 1.96, anticipated prevalence (p) = 0.40 and
absolute precision (d) = 0.05, producing an estimated
minimum sample size of approximately 369 participants.
Allowing for incomplete data, the final study sample
comprised 410 women.

> Eligibility Criteria

e \Women aged 18-50 years were eligible for participation.

e Participants were excluded if they had current pregnancy;

o Participants were excluded if they had major lumbar,
pelvic or hip surgery;

o Participants were excluded if they had recent fracture;

e Participants were excluded if they had inflammatory
spinal disease;

e Participants were excluded if they had malignancy or
active infection;

e Participants were excluded if they had neurological
disease likely to influence the assessment; or

e Participants were excluded if they had severe hip
pathology affecting the Modified Thomas Test.

> Study Variables

e Age; height and weight; body mass index; waist-related
anthropometric measures;

e Daily sitting duration; uninterrupted sitting duration;
frequency of sitting breaks; daily screen exposure;
driving; walking;

e Weekly physical activity; exercise frequency and
duration; stretching habits;

e Occupational and desk-based work; working hours;
bending and lifting exposure;

e Sleep duration and quality; household/caregiving
demands; relevant reproductive characteristics;
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e Perceived stress; LBP history; pain intensity; disability;
and iliopsoas/hip-flexor mobility.

» Assessment of Low Back Pain

o LBP was identified using a standardized symptom history
and assessment of pain characteristics.

e Pain intensity was assessed using the Numerical Pain
Rating Scale (NPRS), with scores ranging from 0 to 10.

e Functional disability associated with LBP was assessed
using the Oswestry Disability Index (ODI).

» Assessment of Physical Activity

Physical activity was assessed using the International
Physical Activity Questionnaire (IPAQ). Participants were
categorized according to their physical activity level.

» Assessment of Perceived Stress
Perceived stress was assessed using the Perceived
Stress Scale-10 (PSS-10).

» Assessment of Iliopsoas/Hip-Flexor Dysfunction

Hip-flexor mobility was assessed bilaterally using the
Modified Thomas Test. The test was performed using
standardized positioning, with attention to lumbo-pelvic
stabilization. The right and left sides were assessed
separately.

For the screening model, a positive clinical assessment
indicating iliopsoas/hip-flexor dysfunction was treated as the
clinical predictor.

» Data Collection
Participants underwent assessment in the following
sequence:

Eligibility and demographic assessment
Lifestyle and occupational history
Physical activity assessment

Sleep and psychosaocial assessment
Anthropometric measurements

LBP assessment

NPRS and ODI assessment

Bilateral Modified Thomas Test

Where feasible, the assessor conducting the physical
examination was blinded to the participant's lifestyle profile.
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. STATISTICAL ANALYSIS

Descriptive statistics were wused to summarize
participant characteristics.

Continuous variables were expressed using means and
standard deviations where appropriate. Categorical variables
were expressed as frequencies and percentages.

Comparisons between women with and without LBP
were performed using appropriate parametric or non-
parametric tests for continuous variables and chi-square or
Fisher's exact tests for categorical variables.

Univariable logistic regression was initially performed
to identify candidate predictors. Variables considered
clinically relevant and/or demonstrating meaningful
associations were entered into a multivariable logistic
regression model.

Adjusted odds ratios (ORs), 95% confidence intervals
(Cls) and p-values were reported.

A weighted preliminary screening score was developed
using independently  associated  variables.  Model
discrimination was assessed using receiver operating
characteristic (ROC) analysis and area under the curve
(AUC). Sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV) and classification
accuracy were calculated for the provisional screening
threshold.

Internal validation was performed using 1,000 bootstrap
resamples.

V. RESULTS

» Participant Characteristics

A total of 410 women were included. The mean age was
34.8 + 8.1 years. LBP was reported by 172 participants
(42.0%), while 238 participants (58.0%) did not report LBP.
Iliopsoas/hip-flexor dysfunction was identified in 158
participants (38.5%). Among women with LBP, 94/172
(54.7%) demonstrated iliopsoas dysfunction, compared with
64/238 (26.9%) among women without LBP (p<0.001).

Table 1 Participant Characteristics

Variable Overall (n=410) LBP (n=172) No LBP (n=238) p-value
Age, years 34.8+8.1 36.3+7.8 33.7+8.2 0.001
BMI, kg/m? 25.2+4.3 26.5+4.4 24.2+3.9 <0.001
Sitting, h/day 7.1+24 8.2+22 6.3+2.2 <0.001
Screen time, h/day 49+20 56+20 44+18 <0.001
Low physical activity 56.3% 68.0% 47.9% <0.001
High perceived stress 29.8% 40.1% 22.3% <0.001
Iliopsoas dysfunction 38.5% 54.7% 26.9% <0.001
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» Lifestyle Characteristics and lliopsoas Dysfunction
Participants with iliopsoas dysfunction reported greater

daily sitting exposure, higher BMI and greater screen

exposure. Low physical activity, prolonged uninterrupted
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sitting, desk-based occupation and high perceived stress were
also more frequent among participants with iliopsoas
dysfunction.

Table 2 Lifestyle Characteristics and Iliopsoas Dysfunction

Variable Iliopsoas dysfunction No dysfunction

Sitting, h/day 8.2+22 6.4+23

BMI, kg/m? 26.4+4.4 24.4+4.0

Screen time, h/day 55+2.0 45+19
Low physical activity 68.4% 48.8%
Prolonged uninterrupted sitting 65.2% 43.3%
Desk-based occupation 56.3% 40.9%
High perceived stress 38.0% 24.6%

» Association Between Iliopsoas Dysfunction and LBP
Iliopsoas dysfunction demonstrated an unadjusted OR
of 3.36 (95% CI 2.21-5.10; p<0.001) for LBP.

The Modified Thomas Test demonstrated lower hip-
flexor mobility among women with LBP. Right-sided
mobility was 4.5 + 8.7° in women with LBP compared with
8.0 £ 8.8° in women without LBP (p<0.001). Left-sided
mobility was 4.8 = 8.5° compared with 8.2 + 8.6°,
respectively (p<0.001). Mean bilateral mobility was 4.7 +

8.4° in the LBP group and 8.1 £ 8.5° in the non-LBP group
(p<0.001). A positive Modified Thomas Test was observed in
54.7% of participants with LBP compared with 26.9%
without LBP.

» Multivariable Logistic Regression

Five variables remained independently associated with
LBP: sitting >8 h/day; iliopsoas dysfunction; low physical
activity; BMI >25 kg/m?; and high perceived stress.

Table 3 Multivariable Logistic Regression

Predictor Adjusted OR 95% CI p-value
Sitting >8 h/day 2.21 1.38-3.55 0.001
Iliopsoas dysfunction 2.16 1.35-3.45 0.001
Low physical activity 1.84 1.16-2.91 0.010
BMI >25 kg/m? 1.74 1.10-2.75 0.018
High perceived stress 1.71 1.06-2.76 0.028
Screen time >5 h/day 1.49 0.94-2.37 0.089
Age 1.02 0.99-1.05 0.174
» Development of the Preliminary Screening Score
A seven-point screening score was developed from the variables independently associated with LBP.
Table 4 Development of the Preliminary Screening Score
Predictor Points
Sitting >8 h/day 2
Positive Modified Thomas Test / iliopsoas dysfunction 2
Low physical activity 1
BMI >25 kg/m? 1
High perceived stress 1
Maximum score 7

The provisional interpretation was: 0-2 points, lower
probability; 3—4 points, moderate probability; 5-7 points,
higher probability. These categories should be considered
provisional and require external validation before clinical
implementation.

» Screening Performance

The preliminary seven-point score demonstrated an
AUC of 0.81 (95% CI 0.77-0.85). The optimal provisional
threshold was >3 points.

ISRT26SEP985
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Sensitivity = 79.2%
Specificity = 70.7%
PPV = 66.2%

NPV =82.4%
Accuracy = 74.3%

Following 1,000 bootstrap resamples, the internally
corrected AUC was approximately 0.79.
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V. DISCUSSION

This study investigated the relationship between
lifestyle characteristics, iliopsoas/hip-flexor dysfunction and
LBP in women and developed a preliminary screening tool
integrating clinical and lifestyle variables.

LBP was present in 42.0% of the study population,
while iliopsoas dysfunction was identified in 38.5%.
Iliopsoas dysfunction occurred substantially more frequently
among participants with LBP than among those without LBP.

The association remained significant after adjustment
for other variables, with iliopsoas dysfunction demonstrating
an adjusted OR of 2.16. This finding supports the potential
clinical relevance of hip-flexor assessment as one component
of a broader musculoskeletal assessment.

The strongest independent association in the model was
prolonged sitting of more than eight hours per day.
Participants with LBP reported approximately two additional
hours of daily sitting compared with those without LBP.
Prolonged sitting may be particularly relevant because it
combines sustained hip flexion with reduced movement
variability.

Low physical activity was also independently
associated with LBP. This finding supports the importance of
considering physical activity behaviour alongside localized
musculoskeletal examination rather than focusing exclusively
on structural or symptomatic factors.

BMI and perceived stress remained independently
associated with LBP. These findings reinforce the
multifactorial nature of LBP and the potential relevance of
integrating physical and psychosocial variables into
physiotherapy screening.

The Modified Thomas Test demonstrated lower hip-
flexor mobility among participants with LBP. The findings
are directionally consistent with emerging research
examining relationships between hip-flexor tightness and
LBP. However, the Modified Thomas Test should not be
interpreted as a direct measurement of isolated iliopsoas
muscle length, as the observed position is influenced by
multiple anatomical and biomechanical factors.

The screening model demonstrated an AUC of 0.81
before internal correction and approximately 0.79 after
bootstrap correction. This indicates promising discrimination
within the study sample. Nevertheless, discrimination in an
internally validated dataset does not establish transportability
to other populations. Independent external validation and
prospective evaluation are required before the score can be
used as a clinical prediction tool.

VI. CLINICAL IMPLICATIONS
o Duration of daily sitting

o Uninterrupted sitting behaviour
e Physical activity level
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e BMI
o Perceived stress
o Hip-flexor/iliopsoas mobility

The proposed screening score is intended as a research-
stage tool rather than a diagnostic instrument. It should not be
used to diagnose iliopsoas pathology or predict future LBP
until external and prospective validation have been
completed.

» Strengths

The study focused specifically on women and
incorporated lifestyle exposures that may be modifiable
through physiotherapy and health-promotion interventions.

The study combined subjective lifestyle information
with an objective clinical musculoskeletal assessment.

The analysis incorporated multivariable modelling
rather than relying solely on unadjusted associations.

Internal bootstrap validation was performed to assess
potential model optimism.

The proposed tool uses relatively simple clinical and
lifestyle variables that could potentially be incorporated into
routine physiotherapy screening.

VILI. LIMITATIONS

The cross-sectional design prevents determination of
temporal relationships or causality.

Lifestyle variables were partly self-reported and may
therefore be affected by recall or reporting bias.

The relationship between prolonged sitting, iliopsoas
dysfunction and LBP may be bidirectional, and reverse
causality cannot be excluded.

The Modified Thomas Test assesses hip-flexor mobility
but does not directly isolate iliopsoas muscle length or
function.

The screening score was internally validated in the same
study population and requires external validation in
independent populations.

Prospective studies are also required to determine
whether the score can predict the future development or
persistence of LBP.

VIIl.  CONCLUSION

In this sample of women aged 18-50 years, LBP was
associated with prolonged sitting, iliopsoas/hip-flexor
dysfunction, low physical activity, elevated BMI and high
perceived stress.

A preliminary seven-point screening tool incorporating
these factors demonstrated promising internal discrimination,
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with an AUC of 0.81 and bootstrap-corrected AUC of
approximately 0.79.

The findings support further investigation of integrated
lifestyle and musculoskeletal screening approaches in
physiotherapy practice. However, independent external and
prospective validation are required before the proposed tool
can be considered suitable for routine clinical prediction.
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