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Abstract

Aim: The aim of this cross-sectional study was to examine the relationship between pain intensity,
pain catastrophizing, disability and the physical and mental dimensions of health-related quality of
life (HRQoL) in patients with chronic low back pain (CLBP).

Methods: The study group consisted of 152 patients with CLBP. The following questionnaires were
administered: a sociodemographic questionnaire, the SF-36 Health Survey (36-Item Short Form
Health Survey), the Numerical Rating Scale (NRS), the Pain Catastrophizing Scale (PCS), and the
Oswestry Disability Index (ODI). Multiple linear regression analyses were conducted to examine the
relationship of pain intensity, pain catastrophizing, and disability with the physical and mental
dimensions of HRQoL.

Results: Both regression models proved to be statistically significant. For the physical component of
HRQoL, the multiple regression model was statistically significant (F(3,209) = 27.335; p < 0.001),
explaining 42.7% of the variance, while for the mental component of HRQoL, the model was also
statistically significant (F(3,109) = 13.611; p < 0.001) and explained 27.3% of the variance.

Conclusion: Pain intensity, pain catastrophizing, and disability were identified as independent
predictors of the physical component of HRQoL, whereas disability and catastrophizing emerged as
the only significant predictors for the mental component. The results of this study align with the
biopsychosocial model of chronic pain, which emphasizes the necessity of identifying multiple
factors to ensure individualized and comprehensive treatment for individuals with CLBP.
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Introduction

The International Association for the Study of
Pain (IASP) defines pain as 'an unpleasant
sensory and emotional experience associated
with actual or potential tissue damage, or
resembling that associated with actual or
potential tissue damage” (1), implying that pain is
always a personal experience influenced by

various, yet interconnected, biological,
psychological, and social factors. This
explanation aligns with Fillingim's

biopsychosocial model of pain (2), which is
based on Engel's biopsychosocial model dating
back to 1977 (3). According to Fillingim's model,
the experience of pain arises from the interaction
between nociceptive stimuli and the individual's
biological, psychological, and social context (2).
Furthermore, the IASP defines chronic pain (CP)
as pain that persists or recurs for more than three
months, extending beyond the expected period
of normal tissue healing (4). With a prevalence of
20% among the global adult population, CP
represents a significant public health issue and
is one of the primary reasons for seeking
medical care (5). CP can be viewed through the
lens of multiple components; it is important to
note that, in addition to the sensory component,
other factors—such as maladaptive cognitive
and behavioral reactions—can impair overall
psychological and physical functioning and
contribute to the persistence of pain (6).
Individuals with CP often exhibit various somatic
symptoms, such as fatigue, difficulties falling or
staying asleep, and reduced appetite.
Furthermore, various psychosocial factors play a
more significant role in the individual experience
of CP than nociceptive mechanisms do (7).
Chronic low back pain (CLBP) is the most
prevalent CP condition and stands out as a major
clinical, socioeconomic, and public health issue
worldwide (8). It is estimated that approximately
619 million people globally suffer from low back
pain (LBP), with a higher prevalence among
women (9).

CLBP and health-related quality of life (HRQoL)
are significantly negatively correlated (10).
HRQoL is defined by those aspects of quality of
life directly related to an individual's health
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status, encompassing physical, psychological,
and social functioning, as well as the ability to
perform daily self-care activities and maintain
general well-being (11,12). A strong correlation
has been found between CLBP and greater pain
intensity, higher levels of disability, poorer
treatment  outcomes, reduced  HRQoL,
significant physical limitations (13), and work
disability (14). Research findings suggest that
even relatively low levels of pain intensity and
disability in individuals with CLBP can result in a
perceived reduction in quality of life compared
to the general population (15). Furthermore,
psychological factors have been identified as a
key domain in CLBP and are crucial when
assessing treatment success (16). A study by
Hong et al. concluded that patients with CLBP
experience significant  disability, impaired
psychological health, sleep disturbances, and
significantly reduced HRQoL. All these results
highlight the multidimensional impact of CLBP
(17). In light of these findings, psychological
factors are increasingly recognized as important
determinants of clinical outcomes. Pain
catastrophizing stands out as one of the
strongest predictors of poor treatment
outcomes (18-20). It is defined as a maladaptive
cognitive and emotional response to actual or
anticipated pain, characterized by persistent
rumination on pain, an exaggerated perception
of the threat it poses, and a sense of
helplessness when coping with it (21,22). Various
studies have concluded that higher levels of
pain catastrophizing are negatively associated
with HRQOL and psychological distress, and
positively associated with pain intensity and
physical disability (23-26).

The treatment of the patient with CLBP is still
predominantly focused on the recognition and
alleviation of physical symptoms despite the
fact that there are numerous worldwide studies
that highlight psychological aspects as
significant determinants of HRQOL. With this in
mind, the aim of this study was to examine the
relationship between pain intensity, pain
catastrophizing, disability, and physical and
mental dimensions of HRQoL in patients with
CLBP. With the obtained results, we want to
support the biopsychosocial model of CP and
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emphasize the need to include psychological
assessment and intervention in the treatment of
CLBP by clarifying the relative contributions of
these components.

Materials and methods

Following approval by the Ethics Committee of
the Clinical Hospital Centre Osijek (approval no.
R1-5913-2/2026), a cross-sectional study was
conducted in accordance with the principles of
the Declaration of Helsinki. The study was
conducted on a sample of 152 patients with
CLBP recruited consecutively at the Pain
Management Institute of the Clinical Hospital
Centre Osijek between May and July 2026.
Inclusion and exclusion criteria were defined.
Inclusion criteria comprised: adult age (>18
years), a diagnosis of CLBP, and a pain intensity
score > 3 on the Numerical Rating Scale (NRS).
Exclusion criteria included: acute pain, primary
pain located outside the lower back, pain caused
by malignancy, psychotic disorders, moderate
to severe cognitive impairment, and post-
traumatic conditions. During the recruitment
process, eight patients who met the inclusion
criteria declined to complete the questionnaire
set and were therefore not included in the study.
All participants included in this study signed a
written informed consent form prior to
enrollment. A sociodemographic questionnaire
was used to collect data on sex, age, place of
residence, education level, employment status,
marital status, and duration of chronic pain,
alongside the following standardized self-
assessment questionnaires: the 36-Item Short
Form Health Survey (SF-36), the Pain
Catastrophizing Scale (PCS), the Numerical
Rating Scale (NRS), and the Oswestry Disability
Index (ODI 2.1a).

HRQoL was assessed using the SF-36, one of the
most widely used measures for assessing
perceived health status. The SF-36 consists of
eight subscales: physical functioning, role
limitations due to physical health, bodily pain,
general health, vitality, social functioning, role
limitations due to emotional problems, and
mental health. These domains are summarized
into two composite scores representing the
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physical and mental dimensions of HRQoL. The
physical and mental component scores of the
SF-36 were calculated using the standard
scoring algorithm based on the eight SF-36
domain scores. Norm-based scoring was not
applied. Scores for each domain range from 0 to
100, with higher scores indicating better
perceived health status (27). The Croatian
version of the SF-36 has demonstrated
satisfactory psychometric properties in the
general adult population (28). In the present
study, internal consistency was acceptable
across all SF-36 subscales. Cronbach's alpha
coefficients ranged from 059 for the General
Health subscale to 0.88 for the Role Emotional
subscale.

Pain catastrophizing was measured using the
PCS, a 13-item self-report instrument designed
to assess exaggerated negative cognitive and
emotional responses to actual or anticipated
pain. Participants rated the extent to which they
experienced each thought or feeling during a
previous painful episode using a 5-point Likert
scale ranging from 0 ("not at all’) to 4 (‘all the
time"). The PCS comprises three dimensions:
rumination, magnification, and helplessness.
Total scores range from 0 to 52, with higher
scores reflecting greater levels of pain
catastrophizing. Because the three dimensions
are highly interrelated, the total score is
commonly used in research (29). The Croatian
version of the PCS scale confirmed the original
structure of the instrument and demonstrated
good internal consistency, with a Cronbach's
alpha coefficient of 0.88 (30). In this study, the
PCS showed excellent internal consistency, with
a Cronbach's alpha coefficient of 0.94.

NRS was used to assess pain intensity with a
single-item ranging from 0 to 10, where 0
indicates no pain and 10 represents the worst
pain. Scores of 1-3 indicate mild pain, 4-6
moderate pain, and 7-10 severe pain (31). The
patients rated their average pain intensity during
the previous week.

ODI is a standardized questionnaire that
assesses the degree of disability due to lower
back pain—specifically, the negative impact of

Southeastern European Medical Journal, 2026; 10(S1)



SEEMEDJ 2026, Vol 10, No S1, Quality of Life in Patients with Chronic Low Back Pain

pain on daily functioning activities (32). In this
study was used the validated Croatian version of
the ODI version 2.1a, that demonstrated good
internal consistency with a Cronbach's alpha
coefficient of 0.94 (33). Previous studies have
reported good psychometric properties (34,35).
The total score was calculated according to the
standard ODI scoring procedure, with higher
scores indicating greater disability. In this study,
Cronbach's alpha coefficient was 0.77.

Statistical analysis of the data was performed
using IBM SPSS Statistics for Windows, version
24.0 (IBM Corp., Armonk, NY, USA), with a
significance level of a = 0.05. All statistical tests
and corresponding P values were two-sided.
The distribution of continuous variables was
assessed using the Shapiro-Wilk test,
supplemented by examination of analyzing
skewness and kurtosis values. Descriptive
statistics were used to describe
sociodemographic  characteristics,  health-
related quality of life (SF-36), pain intensity
(humerical rating scale), pain catastrophizing
(Pain Catastrophizing Scale), and functional
ability (Oswestry Disability Index). Pearson
correlation coefficients were used to examine
associations between study variables, and two
multiple linear regression analyses were
conducted to determine whether pain intensity,
pain catastrophizing, and functional disability
served as independent predictors of health-

Table 1. Distribution of questionnaire scores

related quality of life. In the first model, the
physical component score of the SF-36
questionnaire was used as the dependent
variable, while in the second model, the mental
component score of the SF-36 questionnaire
served as the dependent variable; pain intensity,
pain catastrophizing, and functional disability
were the independent variables in both
regression models. Missing data were handled
using listwise deletion, whereby cases with
missing values on any variable included in the
regression model were excluded from the
analysis.

Results

This study involved 152 patients with a mean age
of 57.48 years (SD = 11.103). Of these, 117 (76.9%)
were women, 91 (59.9%) resided in urban areas,
106 (69.7%) had completed secondary
education, 87 (57.2%) were employed, and 103
(67.8%) were married. The mean duration of pain
was 1143 years (SD = 9.49), while the mean pain
intensity was 7.37 (SD = 1.49).

The distribution of the study variables was
assessed by examining skewness and kurtosis
values. The results indicated that the
assumptions for parametric statistical analyses
were met. Descriptive statistics for all study
questionnaires are presented in Table 1.

Variables Mean (SD) Minimum Maximum
NRS 7.37 (1.494) 3 10
SF-PhyH 22.61(10.373) 5.50 61.00
SF-PsyH 4218 (16.617) 5.20 8348
PCS 26.40 (12.000) 0] 52
ODIl 2.1a 31.76 (8.214) 15 58

NRS - Numeric Pain Rating Scale, SF-PhyH - Health Status Questionnaire-Physical Health, SF-PsyH - Health Status Questionnaire-MentalHealth,

PCS—Pain Catastrophizing Scale, ODI 2.1a - Oswestry Disability Index

Table 2 presents the Pearson correlation
coefficients among the study variables.
Significant correlations were observed between
the physical and mental components of HRQoL
(SF-36).
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In addition, both the physical and mental
dimensions of HRQoL were significantly
correlated with NRS, PCS, and ODI 2.1a.
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Table 2. Pearson’s correlation coefficients among the measured variables

NRS SF-PhyH SF-PsyH PCS oDl
NRS 1
SF-PhyH —0.46 (P < 0.001) 1
SF-PsyH —0.29 (P < 0.001) 0.54 (P < 0.001) 1
PCS 0.29 (P < 0.001) —0.42 (P < 0.001) —0.45 (P < 0.001) 1
ODI 2.1a 0.49 (P < 0.001) —0.58 (P < 0.001) —0.46 (P < 0.001) 0.48 (P < 0.001) 1

NRS - Numeric Pain Rating Scale, SF-PhyH - Health Status Questionnaire-Physical Health, SF-PsyH - Health Status Questionnaire-Mental
Health, PCS - Pain Catastrophizing Scale, ODI 2.1a - Oswestry Disability Index

Multivariate linear regression analysis was
performed to examine the association between
pain intensity, pain catastrophizing, and disability
as independent variables and the physical
component of HRQoL (SF-36 Physical
Component Summary) as the dependent
variable. The regression coefficients are
presented in Table 3. The overall regression
model was statistically significant, F(3, 109) =
27.335, P < 0.001, explaining 42.7% of the variance
in the physical component of HRQoL (R? = 0.427;
adjusted R? = 0.411). Pain intensity (8 = —0.300, P

< 0.001), pain catastrophizing (8 = —0.183, P < =
0.05), and disability (8 = —0.343, P < 0.001) were
all significant independent predictors of physical
HRQoL, with higher levels of each predictor
being associated with poorer physical HRQoL.
All associations were negative, indicating that
greater disability, higher pain intensity, and
greater pain catastrophizing were
independently associated with poorer physical
HRQoL after adjustment for the other predictors
in the model.

Table 3. Summary of multivariate linear regression analysis for the dependent variable SF-PhyH

R? Adjusted R?
0.427 0.411
Predictors t P Value
(Constant) 13.568 P < 0.001
NRS —0.300 —3.619 P < 0.001
PCS —0.183 —2.219 P=0.03
ODI 2.1a —0.343 —3.738 P<o0.001

R? - coefficient of determination, Adjusted R? - adjusted coefficient of determination, NRS - Numeric Pain Rating Scale, PCS - Pain

Catastrophizing Scale, ODI 2.1a - Oswestry Disability Index

Multivariate linear regression analysis was
performed to examine the association between
pain intensity, pain catastrophizing, and disability
as independent variables and the mental
component of HRQoL (SF-36 Mental
Component Summary) as the dependent
variable. The regression coefficients are
presented in Table 4. The overall regression
model was statistically significant, F(3, 109) =
13.611, P < 0.001, explaining 27.3% of the variance

in the mental component of HRQoL (R? = 0.273;
adjusted R? = 0.252). Pain catastrophizing (B =
—0.283, P = 0.003) and disability (8 = —0.289, P =
0.007) were significant independent predictors
of mental HRQoL, whereas pain intensity was
not a significant predictor (f = —0.064, P = 0.49).
Higher levels of pain catastrophizing and
disability were associated with poorer mental
HRQoL.
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Table 4. Summary of multivariate linear regression analysis for the dependent variable SF-PsyH

R? Adjusted R?
0.273 0.252
Predictors t P Value
(Constant) 10.170 P < 0.001
NRS —0.064 —-0.686 P-049
PCS —0.283 —3.039 P =0.005
ODI 2.1a -0.289 —2.771 P=0.05

R? - coefficient of determination, Adjusted R® - adjusted coefficient of determination, NRS - Numeric Pain Rating Scale, PCS - Pain

Catastrophizing Scale, ODI 2.1a - Oswestry Disability Index

Discussion

The present study aimed to examine whether
pain intensity, pain catastrophizing, and disability
predict the physical and mental dimensions of
HRQoL in patients with CLBP. The findings
demonstrated that all three variables were
significant predictors of the physical dimension
of HRQoL. In contrast, pain catastrophizing and
disability emerged as significant predictors of
the mental dimension of HRQoL, whereas pain
intensity was not independently associated with
mental HRQoL.

The study population consisted predominantly
of women, participants with secondary-level
education, residents of urban areas, and married
individuals. This sociodemographic profile is
consistent with that reported in a previous
Croatian studies (36,37) of patients with CLBP
conducted in a comparable clinical setting, in
which female patients likewise constituted the
majority of the study population and the overall
demographic characteristics were similar. In
addition, participants demonstrated impaired
HRQoL in both the physical and mental domains
of the SF-36. However, the physical component
was more severely affected than the mental
component, as reflected by substantially lower
mean scores for physical HRQoL (M = 22.61, SD-
10.373) compared with mental HRQoL (M = 42.18;
SD= 16.617). The present study demonstrated
that patients with CLBP reported high pain
intensity accompanied by impaired HRQoL in
both the physical and mental domains. The more
substantial impairment observed in the physical
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component of HRQoL is consistent with previous
evidence demonstrating that CLBP adversely
affects multiple dimensions of HRQoL, with
physical health generally exhibiting greater
deterioration than mental health (38-40).

Given the characteristics of the study
participants, specifically the average pain
duration of 1143 years, it is notable that this
period is significantly longer than the three-
month threshold at which pain is classified as
chronic.  Considering  previous  research
indicating that pain duration plays a major role in
treatment outcomes, with patients experiencing
shorter pain duration achieving better results
(41), we can assume that the participants in this
study are in a considerably less favorable
position regarding treatment success. Chronic
pain remains a major therapeutic challenge,
despite significant research progress and the
ongoing development of pharmacological and
non-pharmacological treatment methods. The
reasons for this lie in the complex
pathophysiology of chronic pain and the
interplay of biopsychosocial factors, which can
significantly compromise treatment outcomes
by perpetuating persistent difficulties and
limitations  regarding physical functioning,
psychological well-being, and overall quality of
life (42,43). Regarding reported pain intensity the
participants reported average NRS of 7.37 which
is within the severe pain range, indicating a major
symptom burden. This finding is clinically
relevant, as high pain intensity has consistently
been associated with greater functional
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impairment, increased healthcare utilization, and
poorer HRQoL in patients with CLBP (44).

Significant correlations were observed between
the physical and mental components of HRQoL.
In addition, both the physical and mental
dimensions of HRQoL were significantly
correlated with pain intensity (NRS), pain
catastrophizing (PCS), and disability (ODI 2.1a).
Furthermore, the results of the study indicate a
statistically significant correlation between the
mental and physical dimensions of HRQoL and
all the investigated factors: pain intensity, pain
catastrophizing and disability. Numerous studies
have confirmed such findings and highlighted
the connection between the mentioned factors
and the HRQoL of patients with CLBP (26,45,46).
Moreover, as expected, this study found a
negative correlation between pain
catastrophizing and HRQoL, which is in
accordance with the research findings from the
study conducted by authors Semeru and Halim
(45). In the present study, disability, as measured
by the ODI 2.1a, was significantly and negatively
associated with both the physical and mental
dimensions of HRQoL. Moreover, the strength of
these associations exceeded those observed for
pain intensity. These findings are consistent with
those reported by Mutubuki et al, who
demonstrated that disability was more strongly
associated with impaired HRQoL than pain
intensity in patients with CLBP, highlighting
disability as a key determinant of patient-
reported outcomes (13).

Multiple linear regression analysis
demonstrated that pain intensity, pain
catastrophizing, and disability were all significant
independent predictors of the physical
component of HRQoL. Disability emerged as the
strongest independent predictor of poorer
physical HRQoL, followed by pain intensity and
pain catastrophizing, indicating that functional
limitations may contribute to patients' physical
health status more than pain severity. The
obtained results are in line with other researches
that point out that functional disability has a
greater impact on health-related quality of life
(HRQoL) than pain intensity itself in patients with
CLBP (11,13). Given that catastrophizing emerged
as an independent predictor of physical HRQOL,
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the results of this study may point to the
contribution of psychological factors in
explaining the physical dimension of HRQoL.
This observation is consistent with the
biopsychosocial model of CP, which emphasizes
that the physical consequences of CLBP are not
only influenced by pain severity and functional
disability, but also by maladaptive cognitive
reactions to pain, which is in line with previous
research (20,47,48).

Multiple linear regression analysis
demonstrated that disability and pain
catastrophizing were significant independent
predictors of the mental component of HRQoL,
which is consistent with previous research in
which disability (38) and pain catastrophizing (20)
have been identified as important determinants
of mental HRQOL in patients with CLBP. Unlike
disability and catastrophizing pain intensity did
not stand out as an independent predictor of
mental HRQoL, which is inconsistent with earlier
studies that identified pain intensity as an
independent predictor of mental HRQoL (37,49).
This finding may suggest that functional
impairment and pain catastrophizing have a
greater impact on mental HRQoL than pain
severity alone. Finally, it should be emphasized
that the term predictor is used throughout this
manuscript in its statistical sense, referring to the
independent  variables included in the
regression models, and should not be
interpreted as implying causality, temporal
precedence, or prognostic value because of the
cross-sectional study design. Nevertheless,
these findings should be interpreted with
caution because diagnostic assessments of the

assumptions  underlying  multiple linear
regression,  including linearity,  residual
diagnostics, homoscedasticity, and

multicollinearity, were not formally evaluated.
Implications

The results of this study have several practical
implications for the treatment of patients with
chronic low back pain. The established
associations between pain intensity, disability,
and catastrophizing suggest that routine clinical
assessment should be expanded to include the
evaluation of functional disability and
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psychological factors, in addition to pain
intensity  alone.  Identifying  maladaptive
cognitive patterns, such as catastrophizing, can
help pinpoint patients who might benefit from a
more comprehensive assessment and targeted
support. These findings further support a
multidisciplinary approach to treating chronic
low back pain that integrates physical and
psychological factors. Furthermore, there is a
need for psychological support and structured
education on how to complement medical and
rehabilitation treatments, with the aim of
improving patients' coping strategies, functional
capacity, and overall well-being.

Limitations

This study has several limitations. First, single-
center, cross-sectional design that limits the
generalizability of the findings. Second,
predominance of females in the sample, and
potential confounding clinical factors such as
pharmacotherapy and comorbidities.
Furthermore, numerous other psychological
variables that may influence the HRQoL of
individuals with CLBP, such as self-efficacy,
coping strategies, kinesiophobia, psychological
resilience, and illness perception, were not
included in this study. In addition, participants
were recruited from a specialized pain treatment
center, and only patients with chronic low back
pain and a pain intensity of NRS > 3 were
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Odnos intenziteta boli, katastrofizacije boli i funkcionalne onesposobljenosti s
kvalitetom zivota kod osoba s kronicnom krizoboljom

Sazetak

Cilj: Cij ovog presjechog istrazivanja bio je ispitati povezanost izmedu intenziteta boli,
katastrofiziranja boli, funkcionalne onesposobljenosti te fizicke i mentalne dimenzije kvalitete zivota
povezane sa zdravljem kod pacijenata s kronicnom krizoboljom.

Metode: Skupinu ispitanika Cinila su 152 pacijenta s kronicnom krizoboljom. Primijenjeni su sljedeci
upitnici: sociodemografski upitnik, Upitnik kvalitete zivota povezane sa zdravljem (SF-36), numericka
ljestvica procjene (NRS), Skala katastrofiziranja boli (PCS) i Oswestry indeks onesposobljenosti (ODI).
Provedene su analize visestruke linearne regresije kako bi se ispitala povezanost intenziteta boli,
katastrofiziranja boli i onesposobljenosti s fizickom i mentalnom dimenzijom kvalitete zivota
povezane sa zdravljem.

Rezultati: Oba regresijska modela pokazala su se statisticki znacajnima. Za fizicku komponentu
kvalitete zivota povezane sa zdravljem model visestruke regresije bio je statisticki znacajan (F(3,109)
= 27,335, p < 0,001) i objasnjavao je 42,7 % varijance, dok je za mentalnu komponentu kvalitete zivota
povezane sa zdravljem model takoder bio statisticki znacajan (F(3,109) = 13,611; p < 0,001) i objasnjavao
je 27.3 % varijance.

Zakljucak: Intenzitet boli, katastrofiziranje boli i onesposobljenost utvrdeni su kao neovisni prediktori
fizicke komponente kvalitete zivota povezane sa zdravijem, dok su se onesposobljenost i
katastrofiziranje pokazali kao jedini znacajni prediktori za mentalnu komponentu. Rezultati ovog
istrazivanja u skladu su s biopsihosocijalnim modelom kronicne boli, koji naglasava potrebu za
prepoznavanjem visestrukih cCimbenika kako bi se osiguralo individualizirano i sveobuhvatno lijecenje
osoba s kronicnom krizoboljom.

Kljucne rijeci: kronicna krizobolja; kvaliteta zivota povezana sa zdravijem; intenzitet boli
onesposobljenost; katastrofiziranje boli
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