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Abstract

Early-onset scoliosis (EOS) can substantially affect health-related quality of life (HRQoL).
This preliminary, exploratory study assessed selected psychometric properties of the
Kazakh version of the EQ-5D-5L in children and adolescents with surgically treated EOS.
Methods. This cross-sectional study with a test-retest component included 51
consecutive participants aged 6-15 years. The Kazakh EQ-5D-5L was completed at
baseline and again after 8—10 days. Internal consistency was assessed using Cronbach's
alpha, test-retest reliability using intraclass correlation coefficients (ICCs), and inter-
dimension associations using Spearman correlations. Floor and ceiling effects were
calculated, and multiple linear regression was used to explore factors associated with
HRQoL. All analyses were considered exploratory and hypothesis-generating due to the
modest sample size.

Results. Cronbach's alpha was 0.614, indicating moderate internal consistency. The
highest ICCs were observed for Anxiety/Depression (1.000), Pain/Discomfort (0.848), and
Usual Activities (0.834), whereas Self-care (0.502) and Mobility (0.187) showed lower
reproducibility. Ceiling effects were observed across all EQ-5D-5L dimensions, ranging
from 72.5% to 90.2%. In exploratory regression analysis, congenital scoliosis was
associated with a lower mean EQ-5D-5L dimension score (f = -0.142, p = 0.044), while
age and sex were not significantly associated with the outcome.

Conclusions. The Kazakh EQ-5D-5L demonstrated moderate internal consistency and
dimension-specific test-retest reliability in this preliminary study. However, the modest
sample size (n=51) limits the generalizability of these findings and precludes definitive
conclusions about the instrument's validity. The Kazakh EQ-5D-5L may be considered
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as a supplementary generic HRQoL measure in clinical practice only after its
measurement properties are confirmed in larger, adequately powered studies. Future
research should evaluate structural validity, responsiveness, and age-related differences,
including comparison with the EQ-5D-Y-5L and proxy-report versions for younger

children.

Keywords: early-onset scoliosis, EQ-5D-5L, health-related quality of life, psychometric

properties, test-retest reliability.

1. Introduction

Scoliosis is a musculoskeletal  disorder
characterized by a lateral curvature of the spine that
can progressively worsen during childhood,
particularly during periods of active growth. Early
detection and continuous monitoring are essential to
prevent severe deformities and minimize the need for
surgical interventions [1,2]. Various questionnaires are
used to assess clinical symptoms, functional status, and
health-related quality of life (HRQoL) in patients with
scoliosis, providing valuable information to support
informed clinical decision-making.

Early-onset scoliosis (EOS) is defined as a spinal
deformity manifesting before the age of 10 years and
characterized by a lateral curvature of more than 10
degrees. EOS is a complex condition with diverse
etiologies, including idiopathic, congenital, genetic,
and neuromuscular factors [1]. If untreated, EOS can
result in severe health consequences, including
impaired lung function, restricted mobility, and an
increased risk of premature mortality [2]. Treatment
options for EOS vary depending on the severity of the
curvature and may include bracing, growth-promoting
surgeries, and spinal fusion. The effectiveness of these
interventions is typically evaluated through
radiographic measurements of spinal curvature [1,2].

Questionnaires are an essential tool for a
comprehensive assessment of HRQoL in patients with
scoliosis, offering a more holistic view of their
condition beyond clinical measurements. Among these
tools, the EQ-5D-5L is a widely used standardized
instrument that measures health status across 5
dimensions: Mobility, Self-care, Usual Activities,
Pain/Discomfort, Anxiety/Depression. Each dimension
is assessed on a 5-level scale, with higher scores
indicating worse health status. The responses generate
a 5-digit health-state profile, while the EQ visual
analogue scale provides a separate measure of self-
rated overall health. The EQ-5D-5L has been widely
used across different populations and has
demonstrated broad cross-cultural applicability [3-7].
Although the youth version (EQ-5D-Y-5L) is available

for pediatric populations, we used the adult EQ-5D-5L
to align with local clinical practice and to enable
comparability with existing studies in similar
populations.

Despite its widespread use, the measurement
properties of the EQ-5D-5L may vary across linguistic,
cultural, age, and clinical populations. These factors
may influence how patients understand individual
questions and select response categories. This issue is
particularly relevant in children and adolescents with
EOS, in whom physical limitations, pain, emotional
well-being, and  age-related  differences in
comprehension may affect questionnaire responses.
Therefore, the performance of the Kazakh EQ-5D-5L
should be evaluated specifically in the target linguistic
and clinical population.

Evidence regarding the measurement properties
of the Kazakh EQ-5D-5L in children and adolescents
with surgically treated EOS remains limited, and no
prior data are available to guide its use in this specific
population. To address this gap, the aim of this study
was to conduct a preliminary evaluation of selected
psychometric properties of the Kazakh EQ-5D-5L in
children and adolescents with surgically treated EOS.
Given the lack of prior data and the relatively small
available sample, this investigation is intended to
generate hypotheses and inform the design of future
large-scale validation studies, rather than to provide
definitive evidence of the instrument's validity. Such
preliminary data are essential to determine whether
the Kazakh EQ-5D-5L is suitable for use in clinical
practice and research, and to identify which aspects of
the instrument require further investigation before it
can be recommended as a routine outcome measure in
this population.

The objective of this study was to assess selected
psychometric properties of the Kazakh version of the
EQ-5D-5L questionnaire in children and adolescents
with surgically treated early-onset scoliosis.

https://doi.org/10.52889/1684-9280-2026-77-4-jt0059
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2. Materials and methods

2.1 Study Design and Setting

This cross-sectional observational study with a
test-retest component was conducted at a single referral
center specializing in pediatric spinal disorders
between October 2024 and January 2025. The study
aimed to evaluate selected measurement properties of
the Kazakh version of the EQ-5D-5L in children and
adolescents with surgically treated early-onset scoliosis
(EOS). The study was reported in accordance with the
Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) recommendations.

2.2 Participants and Recruitment

Consecutive sampling was used. All consecutive
patients with EOS who attended the study center
during the predefined recruitment period were

assessed for eligibility. A total of 125 potentially eligible
patients were screened. Of these, 62 were excluded
before enrollment: 57 did not meet the eligibility criteria
and 5 declined to participate. The remaining 63 eligible
patients provided informed consent and were enrolled
in the study. After enrollment, 1 participant was unable
to complete the questionnaire because of language
difficulties, and 11 questionnaires were excluded
because they were incomplete or incorrectly completed.
Consequently, 51 participants were included in the final
analysis. All 51 participants completed both the initial
assessment and the retest performed 8-10 days later;
therefore, there was no loss to follow-up during the
test-retest period (Figure 1).

[ Enrolment J

Assessed for eligibility (n= 125)

Excluded (n= 62)
Not meeting inclusion criteria (n= 57)
Declined to participate (n= 5)
Other reasons (n= 0)

[ Follow-Up ]

n=1

Discontinued intervention (Language difficulties)

( )
Lost to follow-up for primary outcome (n= 0)

[ Analysis ]
Analyzed for primary outcome (n= 51)
Excluded from analysis (incorrect filling) (n= 11)

Figure 1 - Study Flowchart

2.3 Eligibility Criteria

The inclusion criteria were patients aged 6-15
years with a diagnosis of EOS who had undergone
surgical correction at least 1 year before study
enrollment. Patients attending routine postoperative
follow-up or postoperative rehabilitation follow-up
were eligible for participation. Exclusion criteria
included cognitive impairment that might interfere
with accurate self-reporting, as determined by the
attending physician based on clinical assessment and
medical history, severe comorbidities affecting mobility
or psychosocial functioning, and neuromuscular or
other secondary forms of scoliosis. Participants who
were unable to complete the Kazakh-language
questionnaire and questionnaires that were incomplete

or incorrectly completed were excluded from the final
analysis.

2.4 Study Size

No formal a priori sample size calculation was
performed. We used consecutive sampling of all eligible
patients attending the study center during the
recruitment period. The final sample comprised 51
participants with complete data. This sample size is
sufficient for descriptive psychometric analyses (e.g.,
calculation of ICC, Cronbach's alpha, and ceiling/floor
effects) but is below the recommended thresholds for
exploratory or confirmatory factor analysis. Therefore,
we explicitly frame this study as a preliminary
investigation and do not claim to have comprehensively
validated the instrument.

https:/ldoi.org/10.52889/1684-9280-2026-77-4-jt0059
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The results should be interpreted as exploratory
and hypothesis-generating, and they need replication in
larger independent samples.

2.5 Ethical Approval and Informed Consent

The study protocol was reviewed and approved by
the Ethics Committee of the National Scientific Center
of Traumatology and Orthopedics named after
Academician N. D. Batpenov, Astana, Kazakhstan
(approval No. 4/1; November 8, 2023). The study was
conducted in accordance with the principles of the
Declaration of Helsinki.

Written informed consent was obtained from the
parents or legal guardians of all participants. Age-
appropriate verbal assent was additionally obtained
from older children who were able to understand the
purpose and procedures of the study.

2.6 Data Collection and Variables

Demographic and clinical data were systematically
collected from patient medical records. These included
age, sex, scoliosis type (idiopathic or congenital), and
duration since surgical correction. Clinical data,
including the magnitude of the spinal deformity
measured using the Cobb angle and reported
postoperative complications, were also documented,
but were not included in the regression model due to
the limited sample size, which precluded adjustment
for multiple covariates. Age, sex, and scoliosis type
were included as explanatory variables in the
regression analysis. The dependent variable was the
mean EQ-5D-5L dimension score, calculated as the
average of the 5 EQ-5D-5L dimensions.

2.7 Questionnaire Administration and Cultural
Adaptation

The EQ-5D-5L was developed as a 5-level version
of the EQ-5D descriptive system to improve
measurement sensitivity and reduce ceiling effects
compared with the EQ-5D-3L [8]. The instrument
assesses 5 dimensions of health: Mobility, Self-care,
Usual Activities, Pain/Discomfort, and
Anxiety/Depression. Each dimension contains 5
response levels, ranging from no problems to extreme
problems or inability to perform the activity. The
questionnaire was initially developed in English and
was culturally adapted for the target population
through forward translation, backward translation,
expert review, and cognitive testing. Permission to use
the EQ-5D-5L was obtained (case No. 00238582; request
registration No. 67590). Although a Russian-language
version was available, the Kazakh-language version
was used to ensure linguistic and cultural relevance for
the target population. The EQ-5D-5L was administered
twice to each participant. The initial assessment was
followed by a retest conducted 8-10 days later to
evaluate test-retest reliability. Patients completed the

questionnaire under the supervision of trained research
staff, who provided standardized instructions and
ensured that the same administration procedures were
followed. Research staff did not influence the
participants’”  choice  of Participant
confidentiality was maintained throughout data
collection and analysis.

2.8 Statistical Analysis

Statistical analyses were performed using R
software, version 4.4.2 for Windows, and Microsoft
Excel, Microsoft 365. A 2-sided significance level of
p<0.05 was used for all statistical tests. Internal
consistency was assessed using Cronbach’s alpha as an
exploratory descriptive measure. Values between 0.60
and 0.69 were interpreted as indicating moderate
internal consistency, whereas values of 0.70 or higher
were considered acceptable. Because the EQ-5D-5L
comprises 5 conceptually distinct single-item
dimensions, Cronbach’s alpha was interpreted
cautiously and was not regarded as definitive evidence
of the overall reliability of the instrument. Test-retest
reliability was evaluated using the intraclass correlation
coefficient (ICC) and root mean square error (RMSE).
ICC values were reported with 95% confidence
intervals. Spearman correlation coefficients were
calculated to explore associations among the 5 EQ-5D-
5L dimensions. These inter-dimension correlations
were treated as exploratory and were not interpreted as
definitive evidence of convergent or discriminant
validity. Exploratory factor analysis and confirmatory
factor analysis were not performed because the limited
sample size (n=51) was insufficient for robust structural
validity assessment [9,10]. Such analyses would be
underpowered and could produce unstable parameter
estimates. Instead, we restricted our analysis to
descriptive reliability and agreement metrics (ICC,
RMSE, Cronbach's alpha, ceiling/floor effects, and
Bland—Altman analysis), which are more robust with
moderate sample sizes. A ceiling effect was defined as
the proportion of participants reporting level 1,
corresponding to no problems, in a given EQ-5D-5L
dimension. A floor effect was defined as the proportion
reporting level 5, corresponding to extreme problems or
inability to perform the activity. Agreement between
test and retest scores was further assessed using Bland—
Altman analysis, including the calculation of the mean
difference and limits of agreement. Multiple linear
regression analysis was performed to explore the
influence of demographic and clinical factors, including
age, sex, and scoliosis type, on the mean EQ-5D-5L
dimension score.

The mean dimension score was used as a summary
measure to reduce the number of comparisons and

responses.

https:/ldoi.org/10.52889/1684-9280-2026-77-4-jt0059
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avoid issues with multiple testing, given the limited
sample size.

However, we acknowledge that this approach
treats ordinal data as continuous, which is a limitation.
Regression results were expressed as 3 coefficients with
corresponding p values.

Eleven incomplete or incorrectly completed
questionnaires were excluded before the final analysis.
Consequently, the final analytical sample consisted of
51 participants with complete initial and retest

3. Results

3.1 Participant Flow and Characteristics

The final analytical sample (n=51) is modest, and
all following results should be viewed as preliminary.
No missing data imputation was applied, as only
complete cases were included. A total of 125 potentially
eligible patients were screened. Of these, 62 were
excluded before enrollment: 57 did not meet the
eligibility criteria and 5 declined to participate. Sixty-
three patients were enrolled in the study. After
enrollment, 1 participant was unable to complete the
questionnaire because of language difficulties, and 11
questionnaires were excluded because they were
incomplete or incorrectly completed. Consequently, 51
participants were included in the final analysis (Figure
1). The study included 51 patients with early-onset
scoliosis (EOS), with a mean age of 10.4+1.9 years. Of
these, 31 were female (60.8%) and 20 were male (39.2%).
All 51 participants completed both the initial EQ-5D-5L
assessment and the retest conducted 8-10 days later.

3.2 Internal Consistency and Test—Retest Reliability

Exploratory assessment of internal consistency
yielded a Cronbach’s alpha of 0.614, corresponding to
moderate internal consistency. Because the EQ-5D-5L
comprises 5 conceptually distinct dimensions, this

questionnaire data. No missing-value imputation or
pairwise deletion was applied to the final sample.

Because of the limited sample size, we did not
perform factor analysis (EFA or CFA) to assess
structural validity, as such analyses would be
underpowered and could produce unstable parameter
estimates [10]. Instead, we restricted our analysis to
descriptive reliability and agreement metrics, which are
more robust with moderate sample sizes.

finding was interpreted cautiously. An item-total
correlation analysis showed that the Mobility and Self-
care dimensions had the lowest corrected item-total
correlations. These dimensions may have contributed to
the lower overall Cronbach’s alpha; however, this
finding should not be interpreted as evidence that the
individual dimensions are wunreliable. Test-retest
reliability was evaluated using the intraclass correlation
coefficient (ICC) and root mean square error (RMSE).
ICC values varied across the 5 dimensions. The highest
ICC was observed for Anxiety/Depression (ICC=1.000;
95% CI, 1.000-1.000; RMSE=0.000), which likely reflects
limited variability in responses rather than perfect
measurement reliability, followed by Pain/Discomfort
(ICC=0.848;, 95% CI, 0.732-0.915; RMSE=0.275) and
Usual Activities (ICC=0.834;, 95% CI, 0.711-0.901;
RMSE=0.238). Lower ICC values were observed for Self-
care (ICC=0.502; 95% ClI, 0.281-0.676; RMSE=0.363) and
Mobility (ICC=0.187; 95% CI, 0.032-0.426; RMSE=0.412),
indicating greater variability between the initial and
retest responses in these dimensions (Table 1).

Table 1 - Reliability and Internal Consistency of EQ-5D-5L

Domain ICC 95% CI RMSE p-value
Anxiety/Depression 1.000 (1.000-1.000) 0.000 <0.001
Pain/Discomfort 0.848 (0.732-0.915) 0.275 <0.001
Usual Activities 0.834 (0.711-0.901) 0.238 <0.001
Self-care 0.502 (0.281-0.676) 0.363 0.008
Mobility 0.187 (0.032-0.426) 0.412 0.097

3.3 Inter-Dimension Correlations

Spearman correlation analysis was used to explore
associations among the EQ-5D-5L dimensions (Figure
2). Moderate positive correlations were observed
between Self-care and Usual Activities (r=0.440) and
between Self-care and Anxiety/Depression (1=0.395). A
weak correlation was observed between Mobility and

Anxiety/Depression (r=0.094). Because these analyses
were exploratory, the observed correlations were not
interpreted as definitive evidence of convergent or
discriminant validity.

https:/ldoi.org/10.52889/1684-9280-2026-77-4-jt0059
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Spearman Correlation Matrix

Mobility

Self-care -

Usual activities -

Pain / Discomfort =

Anxiety/Depression -

Mobility -
Self-care =

3.4 Floor and Ceiling Effects

Floor effects, defined as the proportion of
participants reporting level 5, were not observed or
were minimal across all dimensions. Ceiling effects,
defined as the proportion of participants reporting level
1 or no problems, were observed across all EQ-5D-5L
dimensions, ranging from 72.5% to 90.2%. The highest
ceiling effects were observed in Mobility (90.2%) and
Self-care (86.3%), followed by Usual Activities (78.4%),
Pain/Discomfort (72.5%), and Anxiety/Depression
(72.5%). These ceiling effects suggest that a substantial
proportion of participants reported no problems in each
dimension, which may limit the instrument's ability to
discriminate between patients with mild versus
moderate impairments.
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Figure 2 - Spearman Correlation Matrix between EQ-5D-5L domains

3.5 Regression Analysis

A  multiple linear regression analysis was
performed to investigate the associations of
demographic and clinical factors with the mean EQ-5D-
5L dimension score. In exploratory regression analysis,
congenital scoliosis was associated with a lower mean
EQ-5D-5L dimension score (3 = —0.142; 95% CI, -0.261
to —0.023; p=0.044). However, given the small sample
size and the exploratory nature of the analysis, this
finding should be interpreted with caution and requires
confirmation in larger studies. No statistically
significant associations were observed for age ( =0.052;
95% CI, -0.032 to 0.139; p=0.213) or sex (female: 3 = -
0.037; 95% CI, -0.149 to 0.084; p=0.581) (Table 2).

Table 2 — Regression Analysis of Mean EQ-5D-5L Dimension Score of EQ-5D-5L Scores

Predictor Variable B Coefficient 95% CI (Lower-Upper) p-value
Age 0.052 (-0.032 - 0.139) 0.213
Sex (female) -0.037 (-0.149 — 0.084) 0.581
Congenital scoliosis -0.142 (-0.261 —-0.023) 0.044

3.6 Bland—Altman Analysis

Agreement between the initial and retest mean EQ-
5D-5L dimension scores was further evaluated using
Bland-Altman analysis (Figure 3). The mean difference
was —0.0039, with 95% limits of agreement ranging from
-0.302 to 0.295. Most observations were located within
the limits of agreement, although 1 observation was
above the upper limit. The narrow limits of agreement
and the small mean difference suggest acceptable
agreement between the initial and retest assessments at

the group level. However, the single observation
outside the limits indicates some individual variability.

3.7 EQ-VAS

The EQ visual analogue scale was used to assess
participants’ self-rated overall health. The mean EQ-
VAS score was 81.63+9.61 at the initial assessment and
82.06£8.50 at the retest, with no statistically significant
difference between the assessments (p=0.422). The EQ-
VAS demonstrated a high test-retest ICC of 0.962.

https:/ldoi.org/10.52889/1684-9280-2026-77-4-jt0059
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Bland-Altman Plot for EQ-5D-5L Composite Score
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Figure 3 — Bland—Altman plot of agreement between test and retest mean EQ-5D-5L dimension scores

4. Discussion

This preliminary study provides initial evidence
on selected psychometric properties of the Kazakh EQ-
5D-5L in a small cohort of children and adolescents
with surgically treated EOS. The main findings suggest
moderate internal consistency, substantial variation in
test-retest reliability across dimensions, notable ceiling
effects, an association between congenital scoliosis and
lower HRQoL scores, and high short-term
reproducibility of the EQ-VAS. However, these results
must be interpreted with caution due to the limited
sample size.

Cronbach's alpha was 0.614, indicating moderate
internal consistency according to the prespecified
interpretation. A similar value was reported by Cheung
et al. [7] in patients with low back pain, whereas Bilbao
et al. [11] reported higher internal consistency in
patients with hip or knee osteoarthritis. These
differences suggest that the performance of the EQ-5D-
5L may vary according to the clinical population, age
distribution, and variability of health states. However,
the EQ-5D-5L comprises 5 conceptually distinct
dimensions rather than multiple items intended to
measure a single underlying construct. Therefore,
Cronbach's alpha should be interpreted as an
exploratory measure and not as definitive evidence of
the overall reliability of the instrument.

The lower corrected item—total correlations
observed for Mobility and Self-care may have
contributed to the moderate overall Cronbach's alpha.
Nevertheless, these findings do not indicate that these
dimensions should be modified or removed. The EQ-

5D-5L is a standardized instrument, and changes to its
dimensions or response categories would compromise
comparability with other populations and studies.
Instead, the lower correlations may reflect the
multidimensional structure of health status and
differences in how physical, functional, and emotional
problems are experienced by children and adolescents
with EOS.

Test-retest reliability differed across dimensions.
The highest ICC values observed for
Anxiety/Depression, Pain/Discomfort, and Usual
Activities, whereas Self-care demonstrated moderate
reliability and Mobility showed the lowest ICC.
Previous research has also shown that the measurement
performance of EQ-5D dimensions may differ across
scoliosis populations and clinical settings [12]. The
lower ICC for Mobility may reflect limited between-
participant  variability, —short-term variation in
perceived Mobility, ceiling effects, or age-related
differences in understanding the response categories.

However, these explanations were not directly
examined in the present study and should therefore be
regarded as hypotheses rather than confirmed causes.

The inter-dimension  correlation  analysis
demonstrated moderate associations between Self-care
and Usual Activities and between Self-care and
Anxiety/Depression, whereas the association between
Mobility and Anxiety/Depression was weak. These
findings indicate that the EQ-5D-5L dimensions capture
related but nonidentical aspects of health status.

were

https:/ldoi.org/10.52889/1684-9280-2026-77-4-jt0059
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However, because the correlation analysis was
exploratory, it cannot be regarded as definitive
evidence of convergent or discriminant validity.
Structural validity was not evaluated in the final
analysis because the available sample was insufficient
for a robust exploratory or confirmatory factor analysis.

Floor effects were absent or minimal across the EQ-
5D-5L dimensions, whereas ceiling effects were
observed in all dimensions. The proportion of
participants reporting no problems ranged from 72.5%
to 90.2%, with the highest ceiling effects in Mobility and
Self-care. This pattern indicates that many participants
reported relatively favorable health states at the
dimension level, which may limit the ability of the EQ-
5D-5L to distinguish between patients with mild or no
perceived problems. Similar ceiling effects have been
reported in previous studies of the EQ-5D-5L across
different patient populations [13,14]. Nevertheless, the
present cross-sectional study did not evaluate
responsiveness; therefore, these ceiling effects cannot
by themselves confirm reduced sensitivity to
longitudinal clinical change.

In exploratory regression analysis, congenital
scoliosis was associated with lower mean EQ-5D-5L
dimension scores (3 =—0.142, p=0.044), whereas age and
sex were not significantly associated with the outcome.
However, the regression model explained only a
limited proportion of the observed variation (R?=0.152),
suggesting that HRQoL in surgically treated EOS is
likely influenced by additional factors not included in
the model, such as pain severity, residual deformity,
pulmonary function, number and type of surgical
procedures, postoperative complications, psychological
status, family support, and  socioeconomic
circumstances. This finding is exploratory and may be
due to chance or confounding, especially given the
small sample and lack of adjustment for multiple
comparisons. It requires replication in larger studies
with comprehensive covariate adjustment.

The mean EQ-VAS remained similar between the
initial assessment and the retest, and the ICC of 0.962
indicated high short-term reproducibility. This
suggests that participants' overall self-rated health was
relatively stable during the 8-10-day test-retest
interval. The EQ-VAS provides a global assessment of
perceived health and complements the dimension-
specific information obtained from the EQ-5D-5L
descriptive system. Previous studies have similarly
demonstrated the usefulness of the EQ-VAS in
adolescent and musculoskeletal populations, although
its measurement performance may vary according to
the clinical condition and study setting [15,16].

Overall, the findings provide preliminary evidence
that the Kazakh EQ-5D-5L can be administered to

children and adolescents with surgically treated EOS
and that several dimensions demonstrate satisfactory
short-term reproducibility. However, the marked
variation in dimension-level ICC values and the
observed ceiling effects indicate that the instrument
should not be regarded as fully validated for this
population on the basis of the present study alone. As a
generic measure of health status, the EQ-5D-5L may
provide information that complements clinical and
radiographic assessment, but it should not replace
disease-specific instruments or comprehensive clinical
evaluation. Previous orthopedic studies have also
shown that the EQ-5D-5L can be useful as a generic
outcome measure while retaining limitations related to
responsiveness and condition-specific sensitivity [17-
20].

This study contributes preliminary data regarding
the use of the Kazakh EQ-5D-5L in a pediatric EOS
population.  Larger multicenter studies with
prespecified sample-size calculations are required to
evaluate its structural validity, known-groups validity,
measurement error, and responsiveness. Future studies
should also compare the EQ-5D-5L with age-
appropriate and scoliosis-specific instruments and
examine whether the EQ-5D-Y-5L or proxy-report
versions provide better measurement performance in
younger participants [21].

4.1 Limitations

The most important limitation of this study is the
small sample size (n=51), which is insufficient for robust
psychometric  validation according to standard
guidelines (e.g., COSMIN recommends at least 100
subjects for adequate reliability studies, and 200+ for
factor analysis).[9] Consequently, we could not evaluate
structural validity, measurement invariance, or
responsiveness. This limits the generalizability of our
findings and precludes any definitive conclusion about
the instrument's validity in this population. Our study
should be regarded as a pilot that provides preliminary
estimates of reliability and agreement, which can be
used to plan larger confirmatory studies.

Additional limitations should be acknowledged.
First, the single-center design may limit the
generalizability of the findings. No formal a priori
sample-size calculation was performed; therefore, the
psychometric findings should be interpreted as
preliminary and require confirmation in a larger
independent sample.

Second, the study included children and
adolescents aged 6-15 years. Developmental
differences in reading ability, comprehension, and
interpretation of questionnaire items may have
influenced the responses, particularly among younger
participants.
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The available sample size did not allow separate
psychometric analyses across narrower age groups.

Third, the study was restricted to patients who had
undergone surgical correction of EOS at least 1 year
before enrollment. Consequently, the findings may not
be directly generalizable to untreated patients, patients
receiving conservative treatment, patients in the early
postoperative  period, or individuals  with
neuromuscular and other secondary forms of scoliosis.

Fourth, although the retest was conducted within
8-10 days, no independent clinical criterion was used to
confirm that participants' health status remained

5. Conclusions

In this preliminary study, the Kazakh EQ-5D-5L
demonstrated moderate internal consistency and
variable test-retest reliability in children and
adolescents with surgically treated early-onset scoliosis.
Anxiety/Depression, Pain/Discomfort, and Usual
Activities showed the highest reproducibility, whereas
Mobility and Self-care were less stable. Ceiling effects
were observed across all dimensions, suggesting
limited discrimination among patients with relatively
favorable health states. The Kazakh EQ-5D-5L may be
used cautiously as a supplementary generic HRQoL
measure alongside clinical, radiographic, and scoliosis-
specific assessments. However, the modest sample size
limits the strength and generalizability of the
conclusions. Larger, adequately powered studies are
needed to confirm structural validity, responsiveness,
measurement error, and age-related differences,
including comparisons with the EQ-5D-Y-5L and
proxy-report versions in younger children.
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Tyiingeme

EpTe aambIFaH CKOAMO3 AeHcayAbIKKa OallAaHBICTBI ©Mip Cypy callachlHa aliTapAbIKTall acep eTyi MyMKiH. bya
aaAbIH aJa 3epTTey epTe CKOAMo3fa OallAaHBICTBI OTa >KacalraH Oadaazap MeH >Kacecmipimgepde EQ-5D-5L
caya/HaMaCBIHBIH Ka3ak TidiHAeri HyCKaChIHBIH TaHJaAFaH IICUXOMETPUAABIK KacleTTepiH OarasayFa OaFrbITTaAraH.

Oaicrepi. TecT-petecT KOMIIOHeHTi Gap OCBl KoAjeHeH Oip peTTik 3epTreyre 6 >KacTtaH 15 xacka Aeiiinri 51
KaTbICyIIbl KaThICTB. EQ-5D-5L Kasak TiaiHAeri Hyckachl OacTamnkbl KeseHae >koHe 8-10 KyHHeH KelliH KallTasaH
eHrisiaai. Imki xoHcucrennusa Kponbax a-cbl keMmeriMeH, KAacillidik KoppeaAsus KOE)(l)CbI/ILU/IeHTTepiH KoAazaHa
OTBIPBIIL, TECT-PETECT CeHIMAiiri >koHe CrimpMeH Koppeasins Kod(pPUIIMeHTTepiH KOA4aHa OTHIPHIIL, JOMEeHapaAbIK
Koppeaslusaiap apKblabl OaradaHAbl. COHBIMEH KaTap, TOMeHTIi («edeH») >KoHe >KOraphl («Tebeaik») acepaep
ecenreadi. Aa emip cypy camaceiMeH OaltaaHBICTBI (paKTOpAapAbl 3epPTTeY YIIiH KONTiK CHI3BIKTBHIK PerpeccusAbIK
Taaday KOAJaHBIAABL IpikTeMe KeaeMiHiH azApIfbiHa OalidaHBICTLI OapABIK TaadayJlap 3epTTEYIi >KoHe IMIIoTe3a
TYABIPYIIEI GOABIIT CAHAAABL.

Hoatmxeaepi. Kponbax a-cb 0,614 Kypaasl koHe Oy iIIKi KeaiciMAiAiKTiH opTallla KepceTKilliH kepceteai. Ex
JKOFapbl KAaciImiaik KOppeAsIus koa(pPunmeHTrepi «Masacs1zabi/denpeccusi» (1,000),
«Aysipcoay/blararicesapik» (0,848) sxene «Kyngeaikti emip Oeacenaiairi» (0,834) caaasapsinga Oarikaaael. Aa
«Oszine-o3i KyTim >Kacay» (0,502) sxone «Kosraarsmmrrek» (0,187) caaasapriHda KaliTaldaHyAbIH TOMEHAITi Oalikaaabl.
bapapix EQ-5D-5L cazaaapeiHga 72,5%-aan 90,2%-fa AeliH MMHMMAaAABl ocepi Meallepi OaiKaaAbl. 3epTTey
perpeccisiablK, TaaAayblHja Tya OiTkeH ckoamos EQ-5D-5L casaaapwiHaa opTamia 0aaaAblH TeMeHAiriMeH
OartaaHbIcTeI 00448 (P = -0,142, p = 0,044), aa >kachl MeH >KBIHBICHI HOTM>KEMEH CTaTUCTUKAABIK TYPFbI4aH MaHBI3ABI
OailtaadbpicTa 00OAMaABbL.

Kopriteiant. 3eprrey HoTiokecinge EQ-5D-5L-aiH Kasak TiaiHAeri Hyckackl opTallia illlKi ceHiMAiAiKTi >KoHe
cajlara ToH TeCT-PeTecT CeHiMAiAirin KepceTTi. JereHMeH, yAriHiH KapamalisiM Mealepi (n=51) ocel HoTIKeAepain
>KaAIbLAaHYBIH IIeKTelAl JKoHe KypaaAblH KapaM/bLABIFbIHA KaThICThI TYIIKiAiKTi KOPBITBIHABL JKacayFa MYMKiHAiK
6epmeiiai. EQ-5D-5L-aiH Kasak TiaiHAeri HYCKachlH KAMHUKAABIK TaXKipnbese AeHcayAbIKKa OailAaHBICTHI ©Mip Cypy
carachlH OaraJay¥a apHaAfaH KOCBIMIIIA KaAIlBl KypaAa peTiHAe OHBIH e4Illey KacueTTepi ayKbIMABI, CTAaTUCTUKAABIK,
TYpPFbIAa KyaTTHl 3epTTeyepAe pacTalfaHHaH KelfiH FaHa KapacTeIpyFa 004aasl. boaarrak sepTreyaep KYpPBLABIMABIK
>KapaMABIABIKTHI, ©3TrepicTepre ce3iMTaAABIKTEI JKoHe KacKa OailAaHBICTHI alflblpMalllblABIKTapAbl OaradayFa, COHBIH
iminge EQ-5D-Y-5L HycKacbIMeH >KoHe >Kac Oaladapra apHaAfaH 3aHABI KaMKOpPIIbLAapFa apHaAFaH HbICAaHJapMeH
Ca/ABICThIPYFa OarbITTaAybl Kepek.

Tyiiia ce3aep: epre ckoamos, EQ-5D-5L, aeHcayabIkka OaifaaHBICTBI OMIp CYpy camlachl, IICUXOMETPUSABIK,
KacueTTep, TecT-KaliTa TecT CeHiMAiairi.
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Pesiome

PanHNMiT CKOAMO3 MOXeT OKa3hIBaTh CyIIIeCTBeHHOe BAVSAHNE Ha KadyecTBO SKM3HU, CBA3aHHOe CO 3J0POBLEM.
Hacrosmee mpegsapuTeabHOe IIOMCKOBOe —HCCAejOBaHMe OBILAO HAIlpaBAeHO Ha OLIEHKY  OTJeAbHBIX
IICHXOMETPMYeCKNX CBOVICTB Ka3axcKoil sepcmm ompocHuka EQ-5D-5L y jgeTell um IIOAPOCTKOB, ITepeHecCIINX
XMPYpIUYecKoe AedeHle 110 ITI0BOAY paHHero cKoAmo3a.

Metogpl. B JaHHOe O4HOMOMEHTHOe TIIOIlEpeyHOe HCCAeAOBaHMe C KOMIIOHEHTOM TecT-peTecT Obla
rocAeJoBaTeAbHO BKAIOUeH 51 ydyacTHUK B BospacTe oT 6 40 15 aer. Kasaxckas sepcus EQ-5D-5L samoaHsaach Ha
MCXOAHOM DTaIle U IOBTOpHO yepes 8—10 aAneli. BHyTpeHH: A1 coraacoBaHHOCTH OIleHMBaAach ¢ moMomisio a-Kponodaxa,
HaJe>XXHOCTDh TeCT-peTecT — C JCII0Ab30BaHneM Koo PUIINMEHTOB BHYTPMKAACCOBOM KOPPeAIIInN, a Me>KA0MeHHbIe
cBA3 — ¢ mnomompio Koppeasnuu Crmpmena. beram paccamrtansl 9dpQPeKTsl MMHMMaABHOIO («II0Aa») MU
MaKCUMa/ABHOTO («IIOTOAKa») 3HAYEHUI, a AAs U3y4deHMsI (paKTOPOB, CBSA3aHHBIX C KQUECTBOM >KM3HMU, IIPUMEHSACS
MHO>KeCTBeHHBII AMHEeHBIN perpecCMOHHBbIN aHaau3. Beuay HeOoABIIOTO pasmepa BBIOOPKM BCe BMABI aHaAM3a
paccMaTpMBaAUCh KaK ITOMCKOBBIE U ITpedHa3HaueHHbIe A5 TeHepaly TUIIoTes.

PesyabraTer. a-Kponbaxa cocrasuaa 0,614, 9To ykaspiBaeT Ha YMEPEHHYIO BHYTPEHHIOIO COT1acOBaHHOCT.
Hamnboaee BbicOKMe 3HadeHNMs KOD(PMUIIMEHTa BHYTPMKAACCOBOM KOppeAsunmyu Ha0AI0AaANCh AAS AOMEHOB
«Tpesora/Adenpeccus» (1,000), «boas/Auckompopt» (0,848) 1 «Ilocesnesnas aeareapHocTs» (0,834), B TO BpeMs Kak
aomennl «CamooOcayxusanue» (0,502) m «Mobuasnocts» (0,187) mposemoHcTpupoBaan 0oaee HUSKYIO
BOCIIPOU3BOAMMOCTh. MuHIMaAbHbI 9 QeKT oTMedaacs 1o sceM goMmeHam EQ-5D-5L u sapsuposaa ot 72,5% 40
90,2%. B IOMCKOBOM perpeccMoOHHOM aHaAM3€e BPOXKAEHHBIN CKOAMO3 ObLA accOLIMMPOBaH ¢ 60Aee HU3KUM CpeAHNM
6aaaom o gomenam EQ-5D-5L (5 =-0,142, p = 0,044), Toraa KaKk BO3pacT U 1101 He MIMeAV CTaTUCTUIeCK! 3Ha9MMOIL
CBSA3U C ICXOAOM.

BriBogpl. B ganHOM mIpeaBapuTeabHOM HccAeAoBaHUM Kasdaxckast epcust EQ-5D-5L mpoaemoHcTpuposaaa
YMEPEHHYIO BHYTPEHHIOIO COIAaCOBAaHHOCTb U CIEeNN(PUUIHYIO 445 OTAEABHBIX AOMEHOB HaAe>KHOCTU TeCT-peTecT.
Ognaxko cKpoMHBIN pazMep BBIOOpKM (n=51) orpaHmumBaeT BO3MOXKHOCTh reHepaAM3allyl DTUX Pe3yAbTaToB I He
I03B0AsIeT cAedaTh OKOHYaTeAbHbLIe BBIBOABI O BaAMAHOCTM uHcTpyMmeHTa. Kasaxckas sepcus EQ-5D-5L moxker
paccMaTpuBaThCs B KadyecTBe AOIOAHUTEABHOTO OOIeTOo MHCTPYMEHTa OIIeHKM KadecTBa >KM3HMU, CBA3aHHOE CO
3J0pOBbEM B KAMHIYECKOV IIpaKTMKe TOABKO IIOCAe TIOATBEP>XKAEHUA ee M3MEePUTEABHBIX CBONCTB B Ooaee
MacIITaOHBIX MCCAeAOBaHMNX C AOCTaTOYHONM CTaTUCTUYECKON MOIIHOCTEIO. byaymine mnccaeaoBanms 40A>KHBI OBITH
HaIlpaBAeHbl Ha OLIeHKY CTPYKTYPHOI BaAMAHOCTHU, YYBCTBUTEABLHOCTM K M3MEHEHUsM M BO3PacTHBIX Pa3Andmii,
BKAIOYas cpaBHeHHe ¢ Bepcueit EQ-5D-Y-5L u popmamMm 444 3alI0AHEHNUST 3aKOHHBIMU IIPeACTaBUTEASIMU AA5 A€Tell
MJaAIllero Bo3pacra.

KaioueBble caoBa: paHHuit ckoamos, EQ-5D-5L; kauecTBo >KM3HM, CBs3aHHOE CO 340pOBLEM;
IICUXOMeTpUYecKie CBOMCTBa; Hage>KHOCTh TeCT-peTecT.
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