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Purpose: Chronic nonspecific low back pain (CNLBP) is a multifactorial condition influenced by clinical, physical, and psychological
factors and is associated with pain, impaired balance, reduced muscle performance, kinesiophobia, and altered spinal mechanics. This
cross-sectional study aimed to identify the clinical, psychological, and physical performance—related factors associated with disability
in individuals with CNLBP.

Patients and Methods: A total of 252 individuals diagnosed with CNLBP were included in the study. Each individual was evaluated
using the Oswestry Disability Index (ODI), Visual Analog Scale (VAS), Biodex balance device, Five Times Sit and Stand Test
(FTSST), Tampa Kinesiophobia Scale (TKS), Timed Up and Go Test (TUG), goniometric measurement, Beck Depression Inventory
(BDI), and spinal mouse. Relationships between variables were examined using multiple linear regression was performed to identify
independent predictors of disability.

Results: Significant correlations were found between ODI and VAS, TKS, BDI, lumbar range of motion values, FTSST, static and
dynamic balance values, TUG, and spinal evaluations. In addition, these related parameters explained 81.1% of the variance of ODI
score, according to the results of linear regression analysis. In addition, according to the results of linear regression analysis, VAS
activity, TKS, FTSST, lumbar extension angle, TUG, spinal posture score, spinal control score, static anteroposterior, and dynamic
overall balance score were found to be independent predictors of ODI score. Our study showed that activity pain intensity,
kinesiophobia level, lower extremity muscle strength, static anteroposterior and dynamic total balance score, lumbar extension
angle, functional status, spinal posture, and spinal control score were predictors of disability level in individuals with CNLBP.
Conclusion: Activity pain, kinesiophobia, lower extremity strength, lumbar extension, functional status, spinal posture and control,
and balance were independent predictors of disability in individuals with CNLBP. These factors should be considered when developing
evaluation and treatment programs for CNLBP.
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Introduction
Low back pain (LBP) is one of the most common musculoskeletal problems worldwide, and a substantial proportion of
cases progress to a chronic and nonspecific form. Approximately 10-40% of individuals with acute LBP develop chronic
symptoms, and nearly 85% of chronic cases are classified as nonspecific.' Although the exact pathophysiology of chronic
nonspecific low back pain (CNLBP) remains unclear; however, it is widely accepted that biological, psychological, and
social factors interact to influence its onset and persistence. CNLBP leads to reduced mobility, limitations in daily
activities, and considerable physical, psychological, and economic burden.

Disability is a key consequence of CNLBP and contributes significantly to its overall impact.” While pain intensity is
the primary predictor of disability in acute stages, psychosocial, functional, and biomechanical factors become increas-
ingly influential as the condition becomes chronic.* LBP has been identified as the leading cause of years lived with
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disability globally, reflecting its substantial public health burden.’ Moreover, disability related to chronic LBP results in
decreased physical activity levels, diminished quality of life, and increased healthcare expenditures.®’

Previous studies have primarily focused on pain severity or prevalence, yet the factors contributing to disability in
individuals with CNLBP have not been thoroughly examined.®’ Given that CNLBP-related disability is multifactorial,
identifying the specific determinants that influence functional limitations is essential for developing effective rehabilita-
tion strategies. Understanding these determinants also guides clinicians in tailoring evaluation and treatment programs
based on individual needs.'® Accordingly, the present study aimed to investigate the clinical, psychological, and physical
performance related factors associated with disability levels in individuals with CNLBP.

Materials and Methods

Study Design

The cross-sectional study was conducted between September 2024 and March 2025. Written and verbal informed consent
was obtained from all participants, and the study was conducted in accordance with the principles of the Declaration of

Helsinki. A limited number of comprehensive studies examining the factors affecting disability in individuals with
CNLBP were found.

Participants

The participants were individuals who were diagnosed with CNLBP and referred to XXX for treatment. The inclusion
criteria were to be between the ages of 18 and 65 years, to volunteer to participate in the study, and to have LBP
complaints localized between the inferior gluteal region and the last costa and persisting for at least 3 months. Individuals
with nerve root compression, uncontrolled metabolic, neurologic, cardiac, or hypertension diseases, inability to walk
without a walking aid, or any other musculoskeletal disease that may affect the assessment results and balance were
excluded.

Measurements

Sociodemographic data of the participants were collected face-to-face. Participants’ disability level, pain severity,
balance level, lower extremity muscle strength, kinesiophobia level, functional status, range of motion, depression
severity, and posture were evaluated by the same researcher. All assessments were conducted by a trained physiotherapist
who was experienced in neuromuscular evaluation.

Outcome Measurements

Disability Level

The Turkish version of the Oswestry Disability Index (ODI) was used to assess the disability level of the participants.
This scale is valid and reliable for assessing the level of disability in individuals with LBP (intraclass correlation
coefficient [ICC] = 0.938). There are 6 options for each question in the questionnaire, which consists of a total of 10
questions. These options are scored from 0 to 5, and the result is obtained by taking the percentage of the score relative to
the maximum score. Higher scores indicate an increased level of disability.'!

Pain Severity

A visual analog scale (VAS) was used to assess the participants current pain intensity at night, at rest, and during activity.
The scale has a 10 cm long line on which the patient can mark the intensity of pain. There, the patient was asked to
indicate the degree of pain intensity between no pain (left side) and excruciating pain (right side).'?

Kinesiophobia

The Tampa Kinesiophobia Scale (TKS), which is validated and reliable in Turkish, was used to assess the presence and
level of kinesiophobia in the participants (ICC=0.867). This scale questions the increase in pain caused by movement,
anxiety and fear of injury, and the and avoidance behavior resulting from pain. The scale consists of 17 items, and each
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item is scored on a Likert scale from 1 (strongly disagree) to 4 (strongly agree). A high score indicates a high level of
kinesiophobia.'?

Depression
The Turkish version of the Beck Depression Inventory (BDI) was used to assess the presence and severity of depression
in the participants. The Turkish version has been shown to be valid and reliable, demonstrating excellent test-retest
reliability (ICC= 0.93). This inventory has 21 items, and each of these items is scored between 0 and 3. A score between
0 and 63 is obtained from the scale. An increase in the score obtained from the scale indicates an increase in the severity
of depression.'*

Range of Joint Motion

Extension, flexion, and left and right lateral flexion movements were evaluated for the range of motion (ROM) values of
the participants in the lumbar region. ROM values were recorded using a goniometer. The pivot point, fixed arm, and
movable arm of the goniometer were placed at the points determined in accordance with the international evaluation
principles. The range of motion was then measured while the patient was performing the active movement. The measured
values were recorded in degrees.'’

Lower Extremity Muscle Strength

The lower extremity muscle strength of the participants was evaluated with the five times sit and stand test (FTSST). The
FTSST has been found to be reliable in patients with CNLBP and is a simple, rapid, and reproducible method used to
assess lower extremity muscle strength.'® During the test, participants were asked to sit on a standard chair with their
hands crossed over their chest and to sit and stand in this position five times. Test duration was measured in seconds with
a stopwatch. A long duration in the FTSST indicates weak lower extremity muscle strength.'®

Balance

The Biodex Balance System, which has proven its validity and reliability, was used to evaluate the balance levels of
individuals with CNLBP (ICC = 0.82-0.95). The assessment was performed through the static and dynamic measurement
modules of the device. The platform, which has an inclination of approximately 20° and a range of motion of 360°,
measures the balance performance of individuals by moving in the mediolateral (M-L) and anteroposterior (A-P)
directions. The device evaluates the degree of inclination of the platform in dynamic mode and the deviation of the
center of pressure in static mode. The difficulty level of the test can be adjusted by changing the stability level of the
platform. The stability level ranges from 0 (highest stability) to 12 (lowest stability), and in this study, ground stability

was determined as level 6. High scores indicate poor balance and postural control.'”

Functional Status

Functional status of individuals diagnosed with CNLBP was evaluated with the Timed Up-and-Go Test (TUG), which
has proven to be reliable in individuals with CLBP (ICC= 0.92-0.99)."® Participants were asked to sit on a chair of
standard height, then stand up and walk 3 meters forward, turn around, and sit back on the chair. The test time was
recorded in seconds with a stopwatch. A prolonged test time indicates a negative impact on functional status.'®

Spinal Evaluation

Spinal evaluation was performed using the Spinal Mouse® system (Idiag, Fehraltorf, Switzerland), a portable and
computer-assisted device that provides reliable measurements of spinal posture, mobility, and postural endurance (ICC
= 0.89-0.98)."” The device is guided manually along the spinous processes from C7 to S3 while participants maintain
standardized postures. For spinal posture assessment, measurements were taken in a relaxed upright standing position to
determine the sagittal alignment of the spine. Spinal mobility was evaluated by repeating the measurement while the
participant performed maximum trunk flexion, allowing assessment of global lumbar and thoracic motion. Postural
endurance was assessed by having participants hold a load equivalent to approximately 5% of their body weight with
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shoulders positioned at 90° flexion for 30 seconds, after which a second measurement was obtained without altering
posture. All measurements were recorded automatically by the software, and higher scores indicated poorer spinal
performance depending on the parameter evaluated.

Sample Size
Accordingly, using the G*Power program (Version 3.1.9.4.3, Heinrich-Heine Universitit, Diisseldorf, Germany),
a minimum sample size of 210 was calculated with a 95% confidence level, 80% power (B), and 5% type I error (o).

Considering a 15% dropout rate, a minimum of 242 individuals was required.*

Statistical Analysis

Data were analyzed using the statistical software SPSS (Statistical Package for the Social Sciences Inc., Chicago, IL,
USA, Ver. 22.0). The conformity of the numerical variables to normal distribution was evaluated using visual (histogram
and probability plots) and analytical methods (Kolmogorov—Smirnov). Descriptive statistics for numerical variables were
given as mean and standard deviation, while descriptive statistics for categorical variables were given as number (n) and
percentage. The relationships between variables were calculated by Pearson Correlation Analysis. Pearson correlation
coefficients between 0.7 and 1.0 were considered as high correlation, between 0.4 and 0.7 as moderate correlation, and
less than 0.4 as low correlation.?! Multiple linear regression analysis was used to determine the independent determinants

of disability level. The statistical significance level was accepted as p < 0.05.

Results

A total of 263 individuals were screened for eligibility; 3 declined participation and 9 did not meet the inclusion criteria.
Thus, 252 participants (134 women, 118 men) were included in the analysis. The demographic characteristics of the
participants are presented in Table 1.

Table | Demographic Information of the Participants

Variables Mean Standard Deviation Minimum Maximum
Age (years) 46.49 12.61 19 64
Height (cm) 166.36 8.66 150 195
Weight (kg) 73.53 12.65 43 115
Body Mass Index (kg/m?) 26.58 4.20 17.20 35.20
Symptom Duration (month) 11.35 837 3 36
Number Percentage

Gender

Woman 134 53.20

Male 118 46.80
Education Level

llliterate I 4.40

Primary School 6l 24.20

Secondary School 57 22.60

(Continued)
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Table | (Continued).

High School 58 23.00
Associate/Bachelor’s Degree 52 20.60
Graduate 13 5.20

The clinical evaluation results, including disability level, pain intensity, balance parameters, spinal assessment scores,
range of motion measurements, lower extremity muscle strength, kinesiophobia, depression severity, and functional

status, are summarized in Table 2.

Table 2 Clinical Evaluation of the Participants

Variables Mean | Standard Deviation | Minimum | Maximum
Disability ODI (Score) 28.84 11.52 4 50
Pain VAS rest (cm) 4.19 1.02 3 7
VAS activity (cm) 5.25 1.18 3 8
VAS night (cm) 422 1.00 3 7
Balance Static A-P (cm) .13 0.31 0.50 1.60
Static M-L (cm) 1.01 0.29 0.40 1.50
Static Overall (cm) 1.79 0.24 1.40 2.60
Dynamic A-P (cm) 1.60 0.31 | 2.10
Dynamic M-L (cm) 1.50 0.24 | 2
Dynamic Overall (cm) 1.94 0.16 1.10 2.30
Spinal Assessment | Posture (score) 34.54 9.8l 14 56
Mobility (score) 29.07 8.89 14 44
Postural Endurance (score) | 32.12 9.76 16 54
SCS (score) 32.74 8.69 20 50
ROM Flexion (°) 54.19 6.79 40 70
Extension (°) 16.65 3.69 10 24
Right Lateral Flexion (°) 19.26 4.77 I 30
Left Lateral Flexion (°) 19.25 4.63 10 30
Muscle Strength FTSST (sec) 16.38 3.95 7.02 24.23
Kinesiophobia TKS (score) 33.78 8.15 17 50
Depression BDI (score) 19.48 7.69 | 32
Functional Status | TUG (sec) 8.57 201 6 14.45

Abbreviations: ODI, Oswestry Disability Index; VAS, Visual Analog Scale; A-P, Anteroposterior; M-L, Mediolateral; SCS, Spinal
Control Score; ROM, Range of Motion; FTSST, Five Times Sit and Stand Test; TKS, Tampa Kinesiophobia Scale; BDI, Beck Depression
Scale; TUG, Timed Up and Go Test.
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The correlation analysis results between ODI and other variables are presented in Table 3. ODI demonstrated
a moderate positive correlation with VAS (rest, activity, night), static and dynamic A—P balance scores, static M-L
score, dynamic overall balance score, FTSST, TKS, and BDI. A moderate negative correlation was found between ODI
and spinal posture and SCS. ODI showed a low but significant negative correlation with spinal mobility, postural
endurance, and lumbar ROM values (flexion, extension, and lateral flexion). Dynamic M—-L and dynamic total scores
showed low positive correlations with ODI.

The results of the linear regression analysis conducted to determine the independent predictors of ODI are given in
Table 4. According to the results of the analysis, VAS rest, VAS activity, VAS night, static A-P, static M-L, static total,
dynamic A-P, dynamic M-L, dynamic total, posture, mobility, endurance, spinal control score, lumbar flexion, lumbar
extension, lumbar right and left lateral flexion angles, FTSST, TKS, BDI, and TUG explained 81.1% of the variance of
ODI score of individuals with CNLBP. Among these variables, VAS activity, static A—P, dynamic overall balance, spinal

Table 3 Association Between Disability Scores and Other

Parameters

Variables r p

VAS rest (cm) 0.594 <0,00 I*#*
VAS activity (cm) 0.677 <0,001%**
VAS night (cm) 0.544 <0,001**
Static A-P (cm) 0.588 <0,001**
Static M-L (cm) 0.554 <0,001%**
Static Overall (cm) 0.492 <0,001%**
Dynamic A-P (cm) 0.472 <0,001**
Dynamic M-L (cm) 0.349 <0,001%**
Dynamic Overall (cm) 0.392 <0,001%**
Posture (score) -0.520 <0,001%**
Mobility (score) -0.379 <0,001%*
Postural Endurance (score) —0.390 <0,001**
SCS (score) —0.406 <0,00 I**
Flexion (°) -0.348 <0,00 1
Extension (°) —0.397 <0,001**
Right Lateral Flexion (°) -0.332 <0,001**
Left Lateral Flexion (°) —0.287 <0,001%**
FTSST (sec) 0.698 <0,001%*
TKS (score) 0.652 <0,001**
BDI (score) 0.467 <0,001**
TUG (sec) 0.753 <0,00I**

Note: r: Pearson correlation coefficient, ** p<0.001.

Abbreviations: VAS, Visual Analog Scale; A-P, Anteroposterior; M-L,
Mediolateral; SCS, Spinal Control Score; FTSST, Five Times Sit Stand Test;
TKS, Tampa Kinesiophobia Scale; BDI, Beck Depression Inventory; TUG,
Timed Up and Go Test.
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Table 4 Linear Regression Model of ODI

Variables B SE Beta ]
Constant —16.301 | 7.160 | — 0.024
VAS rest (cm) -1.209 I.119 | —0.107 | 0.281
VAS activity (cm) 1.856 0.668 | 0.190 | 0.006*
VAS night (cm) 0.477 0.894 | 0.042 | 0.594
Static A-P (cm) 11.550 | 3.213 | 0313 <0.001%**
Static M-L (cm) —6.452 | 3.338 | —0.167 | 0.055
Static Overall (cm) 2.939 1.538 | 0.062 | 0.057
Dynamic A-P (cm) 1.847 1.763 | 0.050 | 0.296
Dynamic M-L (cm) .19 2.082 | 0.024 | 0.592
Dynamic Overall (cm) 4.470 2.206 | 0.063 0.044*
Posture (score) —0.118 | 0.044 | —0.100 | 0.008*
Mobility (score) 0.174 0.222 | 0.134 | 0433

Postural Endurance (score) | —0.006 0.210 | —0.005 | 0.978

SCS (score) —0.229 0.115 | —0.173 | 0.048*
Flexion (°) —0.072 | 0.052 | —0.043 | 0.164
Extension (°) —0.231 0.101 | —0.074 | 0.023*
Right Lateral Flexion (°) —0.379 0.266 | —0.157 | 0.155
Left Lateral Flexion (°) 0.317 0.272 | 0.128 0.244
FTSST (sec) 0.580 0.108 | 0.199 <0.001**
TKS (score) 0.196 0.053 | 0.139 <0.001**
BDI (score) 0.052 0.049 | 0.035 0.288
TUG (sec) 1.377 0.244 | 0.241 <0.001**

Notes: R = 0.909, R2= 0.827, adjusted R%= 0.8l I, B: unstandardized regression
coefficient, *: p<0.05, **: p<0.001. Formula: ODI= —16.301+ (—1.209 x VAS rest) +
(1,856 x VAS activity) + (0,477 x VAS night) + (11,550 x Static A-P) + (—6.452
x Static M-L) + (2,939 x Static overall) + (1,847 x Dynamic A-P) + (1,119 x Dynamic
M-L) + (4,470 x Dynamic overall) + (0,118 x Posture) + (0.174 x Mobility) +
(—0,006 x Postural Endurance) + (0,229 x SCS) + (—0,072 x Flexion) + (-0,231
x Extension) + (0,379 x Right Lateral Flexion + (0,317 x Left Lateral Flexion) +
(0,580 x FTSST) + (0,196 xTKS) + (0,052 x BDI) + (1,377 x TUG).
Abbreviations: SE, Standard Error; ODI, Oswestry Disability Index; VAS, Visual
Analog Scale; A-P, Anteroposterior; M-L: Mediolateral, SCS, Spinal Control Score;
ROM, Range of Motion; FTSST, Five Times Sit and Stand Test; TKS, Tampa
Kinesiophobia Scale; BDI, Beck Depression Scale; TUG, Timed Up and Go Tes; r,
Pearson correlation coefficient.

posture, spinal control score, lumbar extension angle, FTSST, TKS, and TUG emerged as independent predictors of
disability level in individuals with CNLBP.

Discussion
The present study investigated the factors associated with disability in individuals with chronic nonspecific low back pain
(CNLBP) using a comprehensive set of physical, psychosocial, and functional assessments. The results demonstrated that
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disability level was significantly associated with pain intensity, kinesiophobia, depression, lumbar range of motion, lower
extremity muscle strength, balance, functional status, and spinal parameters. Furthermore, activity-related pain, kinesio-
phobia, lower extremity muscle strength, static anteroposterior and dynamic overall balance, lumbar extension angle,
functional status, spinal posture, and spinal control score emerged as independent predictors of disability. Together, these
factors explained 81.1% of the variance in ODI scores, highlighting the multifactorial nature of disability in CNLBP.

Pain intensity showed a moderate positive association with disability, supporting previous findings suggesting that
pain remains a major driver of functional limitation in CNLBP.!**?* Activity-related pain emerged as an independent
predictor, indicating that pain during movement may be more strongly linked to disability than pain at rest. This
relationship may reflect avoidance of daily activities, deconditioning, and behavioral changes that reinforce disability
over time.**

These findings also have important clinical implications. The identification of activity-related pain, kinesiophobia,
balance impairments, functional mobility limitations, lumbar extension angle, and spinal posture and control as
independent predictors underscores the multidimensional nature of disability in CNLBP.® The high amount of explained
variance in the regression model (adjusted R? = 0.811) indicates that evaluating these domains together provides a more
realistic understanding of disability than focusing on pain alone. Therefore, rehabilitation programs should integrate
approaches that target movement-related pain, address fear-avoidance beliefs, improve balance and functional mobility,
and enhance spinal mobility and neuromuscular control. Such multidimensional strategies may yield more meaningful
improvements in daily functioning and disability levels.

Balance impairments are frequently observed in individuals with LBP, likely due to altered proprioceptive input,
decreased muscle feedback, and changes in postural control strategies.”>*® Consistent with this evidence, the present
study found significant associations between disability and both static and dynamic balance parameters. Static ante-
roposterior and dynamic overall scores were independent predictors, suggesting that deficits in maintaining postural
stability, particularly in challenging conditions, may contribute substantially to disability. Pain-related postural adapta-
tions, shifts in the center of gravity, and reduced neuromuscular control may underlie this relationship.*’

ROM was negatively correlated with disability, aligning with earlier studies reporting that restricted lumbar mobility
is a key contributor to functional decline.”®** Of the ROM parameters, lumbar extension emerged as an independent
predictor. Reduced extension may reflect increased spinal stiffness, muscle shortening, altered loading patterns, or
protective movement strategies, all of which can interfere with daily function and exacerbate disability.*’

Lower extremity muscle strength was also strongly related to disability.*' Participants with poorer FTSST perfor-
mance had higher disability scores, consistent with studies demonstrating that reduced hip and lower limb strength
contributes to lumbopelvic instability and functional limitation.'®>*? Muscle weakness in CNLBP may develop due to
disuse, pain-induced inhibition, and altered movement patterns, further limiting physical capacity.>”

Psychological factors also played a significant role.>* Kinesiophobia showed a moderate positive correlation with
disability and was an independent predictor, consistent with literature emphasizing the role of fear-avoidance beliefs in
the chronicity and severity of LBP.*> 7 High levels of movement-related fear may lead to activity restriction, muscle
deconditioning, and hypervigilance, all of which reinforce disability.*® Depression was associated with disability, in line

with prior evidence**°

although it was not an independent predictor in the regression model. Psychological distress may
contribute to pain perception, behavioral avoidance, and reduced engagement in daily activities.*!

Functional status, assessed by the TUG test, exhibited the strongest correlation with disability and was an independent
predictor. Previous studies have similarly shown that reduced functional mobility is tightly linked to disability in
CNLBP.*** Pain-induced alterations in gait, reduced lower limb strength, and impaired postural control may collectively
limit mobility and daily functioning.

Proper lumbopelvic alignment is essential for coordinated neuromuscular control, and disruptions in this system may
alter load distribution, movement strategies, and segmental interactions, contributing to postural changes commonly
observed in individuals with LBP.***> Previous studies have shown that spinal posture, mobility, and endurance are
closely related to disability in nonspecific LBP,**** suggesting that insufficient postural control may compromise spinal
stability and functional capacity. Consistent with this evidence, our study identified a moderate negative association
between disability and spinal posture, as well as low negative associations with spinal mobility and postural endurance.
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These findings indicate that reduced postural efficiency and diminished spinal control may increase mechanical stress on
the spine over time, and the cumulative effects of improper loading may contribute to higher levels of disability.*

This study identified activity pain intensity, kinesiophobia level, lower extremity muscle strength, static anteroposter-
ior and dynamic total balance scores, lumbar extension angle, functional status, spinal posture, and spinal control score as
significant predictors of disability in individuals with CNLBP. These findings provide clinicians with a perspective
beyond pain alone, highlighting the importance of comprehensive assessment. Recognizing the factors affecting
disability and their relative impact can guide targeted evaluation and treatment strategies, helping to prioritize interven-
tions that may improve functional outcomes and reduce disability in this population.

This study has several limitations. First, disability, pain, kinesiophobia, and depression were assessed using self-
reported measures, which may be influenced by individual perception. Second, the absence of a healthy control group
limits the ability to compare impairment levels. Third, other potential factors influencing disability in individuals with
CNLBBP, such as physical activity level, occupational characteristics, spinal deformities, and lifestyle factors, were not
assessed. However, the use of objective tools for spinal and balance assessment is a notable strength. Future research
should consider longitudinal and multicenter designs to better understand the causal pathways leading to disability and to
verify the predictive relevance of the identified factors.

Conclusion

The current study examined the determinants affecting the level of disability in individuals with CNLBP. The results of
the study showed that activity pain intensity, kinesiophobia level, lower extremity muscle strength, static anteroposterior
and dynamic total balance score, lumbar extension angle, functional status, spinal posture, and spinal control score were
predictors of disability level in individuals with CNLBP. Determining the parameters associated with disability in
individuals with CNLBP may provide clinicians with a perspective beyond pain. Knowing the factors affecting disability
and their levels may help determine which variables should be emphasized in treatment and evaluations.
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