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Background: Low back pain (LBP) is a leading cause of global disability. Clinical guidelines recommend maintaining activity, early
return to work, exercise, and avoiding bed rest. Although vignette-based assessments are common in pain education, they are rarely
psychometrically evaluated. This study aimed to develop and validate the Guideline-Concordant Low Back Pain Vignette (GCLBP-V)
in undergraduate physiotherapy students.

Methods: A cross-sectional study included 126 undergraduate physiotherapy students in Jordan. The four-item GCLBP-V assesses
guideline-concordant recommendations across activity, work, exercise, and bed rest. Content validity was evaluated via expert review
(n = 8) and cognitive pre-testing. Construct validity was assessed using known-groups comparisons (junior vs senior) and convergent
validity with pain knowledge and pain-related beliefs. Test—retest reliability (intraclass correlation coefficient, ICC (2,1)), measure-
ment error (standard error of measurement, SEM; minimal detectable change at 95% confidence, MDCys), internal consistency
(Kuder—Richardson Formula 20, KR-20), and score distribution were evaluated in accordance with COSMIN recommendations.
Results: Content validity was excellent (scale-level average content validity index, S-CVI/Ave = 0.969). Known-groups validity was
supported by higher scores among senior versus junior students (Cliff’s & = 0.510, p < 0.001). The GCLBP-V showed moderate
associations with pain knowledge (p = 0.603) and maladaptive pain-related beliefs (p = —0.466) (p < 0.001). Test—retest reliability was
good to excellent (ICC (2,1) = 0.858, 95% CI 0.769—0.921), with SEM = 0.531 and MDCys = 1.471. Internal consistency was modest
(KR-20 = 0.549). Ceiling and floor effects were 18.3% and 12.7%, respectively.

Conclusion: The GCLBP-V demonstrates acceptable psychometric properties as a brief measure of guideline-concordant clinical
recommendations. It addresses a key methodological gap by providing a standardized vignette-based behavioral outcome measure
suitable for group-level comparisons in pain education. Further research should evaluate responsiveness and generalizability across

different populations, disciplines, and settings.

Plain Language Summary: Low back pain is one of the most common causes of disability worldwide. Clinical guidelines
recommend that people with low back pain stay active, continue working when possible, exercise, and avoid long periods of bed
rest. Researchers often use short written patient stories, called vignettes, to check whether healthcare students and professionals give
recommendations that match these guidelines. However, most of these vignette-based tools have not been formally tested to determine
whether they accurately assess guideline-based recommendations.

The team developed a short questionnaire called the Guideline-Concordant Low Back Pain Vignette (GCLBP-V). They tested it
with undergraduate physiotherapy students in Jordan. The study examined whether the tool was easy to understand, produced stable
results over time, and could distinguish between students with different levels of training.
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The findings showed that the GCLBP-V performed well across these areas. Senior students scored higher than junior students.
Students who knew more about pain and had healthier beliefs about pain tended to score higher on the tool.

This tool may help pain education researchers evaluate whether educational programs are preparing future healthcare professionals
to provide recommendations supported by research for people with low back pain.

Keywords: low back pain, pain education, case vignette, clinical decision-making, psychometric validation, physiotherapy students,

guideline-concordant recommendations

Introduction

Low back pain remains the leading cause of years lived with disability (YLDs) worldwide and a primary driver of
healthcare use and work absence across all regions and income levels.'” Recent international clinical practice guidelines
consistently advocate a biopsychosocial management model for non-specific LBP, emphasizing maintenance of usual
activities, early or supported return to work, graded exercise, and avoidance of bed rest.”® These recommendations
underpin evidence-based musculoskeletal care.*”’

Despite established guidelines, gaps persist between evidence-based recommendations and clinical decision-making
among healthcare professionals and students.®’ This discrepancy has been linked in previous research to residual
biomedical attitudes and beliefs about pain and disability, which are associated with guideline-discordant practices,
including activity avoidance and delayed return to work.'® In response, pedagogical frameworks grounded in contem-
porary pain science, particularly pain neuroscience education (PNE), have emerged to improve pain knowledge and
beliefs, and may support more guideline-concordant clinical behaviors.'' '3

Case vignettes have been widely employed in pain education research to approximate clinical behavior through
standardized assessment of clinical recommendations, particularly regarding activity, work participation, exercise, and
rest following educational interventions.''™'* Vignette-based outcomes have also demonstrated meaningful associations
with real-world clinical decision-making in controlled research contexts, supporting their practical utility as proxies for
assessing clinical practice.'”> However, vignettes have often been used primarily as convenient assessment formats with
limited psychometric evaluation.'®'®> The absence of such evaluation limits the interpretability of vignette scores,
compromises cross-study comparisons, and constrains their suitability for use as primary outcomes in educational trials.

Alongside this methodological gap, a geographical imbalance persists, with pain education research increasingly
extending beyond high-income Western countries over recent decades, including emerging work in regions such as the
Middle East. This issue is particularly relevant in Jordan, where physiotherapy education has become increasingly
established over recent decades.'® Recent findings also indicate that pain-related knowledge and beliefs among healthcare
students may not always align with contemporary pain science, underscoring the need for validated educational outcome
measures.'® Yet, tools to measure students’ evidence-based clinical recommendations for low back pain remain limited.
This lack of validated tools restricts both local curriculum development and contributions to the international pain
education literature.

To address these gaps, we developed the Guideline-Concordant Low Back Pain Vignette (GCLBP-V). This brief,
standardized case vignette was independently developed and anchored to international guideline principles to assess clinical
recommendations for non-specific LBP across four core domains (daily activities, work, exercise, and bed rest). ¢
Although conceptually aligned with guideline-based domains used in earlier vignette-based research assessing clinical
recommendations for LBP,"''* the GCLBP-V incorporates a standardized scoring framework and was specifically
designed for formal psychometric evaluation rather than solely as an educational outcome measure. Therefore, this study
aimed to develop and psychometrically validate the GCLBP-V in a sample of undergraduate physiotherapy students in
Jordan, assessing the instrument’s content validity, construct validity, test—retest reliability, measurement error, and score
distribution, following COSMIN (COnsensus-based Standards for the selection of health Measurement INstruments)
recommendations for the evaluation of measurement properties.'’ Establishing the psychometric properties of the
GCLBP-V will enhance the methodological rigor of pain research and improve the quality of evidence generated from
future trials.

2 htps: Journal of Pain Research 2026:19



Muhsen et al

Materials and Methods
Study Design and Setting

This psychometric cross-sectional study was conducted to develop and validate the Guideline-Concordant Low Back
Pain Vignette (GCLBP-V). Data were collected between February and April 2025 at the Department of Physical Therapy,
Faculty of Applied Medical Sciences, The Hashemite University (HU), Jordan. The study followed the COSMIN
(COnsensus-based Standards for the selection of health Measurement INstruments) recommendations for the develop-
ment, evaluation, and reporting of measurement properties.'’

Ethics

Ethical approval was granted by the Institutional Review Board of The Hashemite University (HU-IRB No. 33/1/2024/
2025). All participants provided written informed consent prior to participation. Students were informed that participa-
tion was voluntary, responses were collected anonymously at all time points, and participation would not affect their
academic standing or grades. All procedures complied with the Declaration of Helsinki.

Participants

All undergraduate Bachelor of Science (BSc) pre-registration physical therapy (PT) students from the Hashemite
University were invited to participate. Inclusion criteria were (1) active enrollment in Years 1-4 of the BSc physical
therapy (PT) program and (2) the ability to provide informed consent. Exclusion criteria were current internship or
graduation status, or academic leave at the time of data collection.

Recruitment was conducted via email announcements, campus advertisements, and brief in-class presentations. For
known-groups validity testing, students were grouped a priori as junior students (Years 1-2) or senior students (Years 3—
4). This classification was based on the hypothesis that senior students would demonstrate more guideline-concordant
recommendations due to greater exposure to musculoskeletal and pain-related content.

Instrument Development

Conceptual Framework and Item Generation

The Guideline-Concordant Low Back Pain Vignette (GCLBP-V) was independently developed to assess the align-
ment of clinical recommendations for non-specific low back pain (LBP) with contemporary international practice
guidelines. Item generation was informed by core themes consistently emphasized across major clinical practice
guidelines, including those issued by the National Institute for Health and Care Excellence (NICE), the American
College of Physicians (ACP), the American Physical Therapy Association (APTA), and the US Department of
Veterans Affairs/Department of Defense (VA/DoD).?> ® These four main domains, maintaining usual daily activities,
supporting return to work, engaging in graded exercise, and avoiding bed rest, formed the conceptual foundation of
the vignette.

Vignette Construction

The case vignette depicts a working-age adult presenting with non-specific LBP, in the absence of red flags or features
suggesting serious spinal pathology. Participants are then instructed to select one clinical recommendation for each of
four management domains: daily activities, work, exercise, and bed rest. For each domain, four response options are
provided, and only one option is prespecified as guideline-concordant practice, as defined by contemporary guidelines.”°
The GCLBP-V was administered in English, which is the language of instruction within the physiotherapy program. The
complete GCLBP-V instrument, including the vignette, response options, scoring instructions, and answer key, is
provided in Supplementary File 1.

Scoring
Responses are scored dichotomously: 1 for the guideline-concordant response and O for other options. The total score is
the sum of the four domain scores (range 0—4), with higher scores reflecting greater guideline concordance. If any domain
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response is absent, the total score is recorded as missing (no prorating). Detailed scoring instructions are provided in
Supplementary File 1.

Sample Size
Sample size was calculated using Stata/SE version 17 (StataCorp, College Station, TX). For convergent validity,
a minimum of 113 participants was required to detect a correlation of |p| = 0.30, which is considered indicative of
a small-to-moderate association in biomedical research,'®'” based on a two-sided a = 0.05 and 90% statistical power. To
account for potential incomplete responses or non-response, the target sample size was increased to 126 participants.
For known-groups validity, the final sample comprised 64 junior and 62 senior students, enabling estimation of effect
size using Cliff’s 5,*° with bias-corrected bootstrap confidence intervals. Test—retest reliability was assessed in a stratified
subsample of 60 participants; ICC (2,1) estimates were calculated and reported with 95% confidence intervals in
accordance with methodological guidance for reliability studies.’’ The sample size was considered sufficient for
reliability and known-groups analyses based on methodological recommendations for psychometric studies.

Score Distribution and Floor/Ceiling Effects

Descriptive statistics (mean, median, standard deviation (SD), interquartile range (IQR), and full range) were calculated
for GCLBP-V total scores. Floor and ceiling effects were examined and defined as present if more than 15% of
respondents achieved the minimum and maximum possible total score, consistent with COSMIN recommendations.'’

Content Validity
Content validity was assessed through expert panel review followed by cognitive pre-testing with the target population.

Expert Panel

An expert panel (n=8) with backgrounds in physiotherapy education, musculoskeletal rehabilitation, pain science, and
clinical research assessed the content validity of the GCLBP-V. Panel members independently rated the relevance of each
item and its response options using a 4-point ordinal scale (1: not relevant, 4: highly relevant). Content validity was
quantified using: the Item-Level Content Validity Index (I-CVI), the Scale-Level Content Validity Index/Average (S-CVI
/Ave), and a modified kappa (k*) to adjust for chance agreement. Acceptable thresholds for validity were set a priori as I-
CVI > 0.78, S-CVI/Ave > 0.90, and k* > 0.74, in accordance with established methods.**** The panel’s qualitative
feedback was synthesized and used to guide minor wording refinements, enhancing item clarity and precision without
changing the underlying constructs, response structure, or scoring criteria.

Cognitive Pre-Testing

Following expert review, cognitive pre-testing was conducted using a think-aloud approach with a convenience sample of
eight final-year PT students. Students verbalized their interpretation and reasoning while completing the vignette,
focusing on clarity, comprehension, and interpretation of response options. Feedback prompted final minor refinements
(eg, simplifying timeframes), while preserving construct intent and scoring structure.

Construct Validity
To evaluate construct validity, two approaches were used: known-groups and convergent validity analyses, based on
a priori hypotheses.

Known-groups validity was tested by comparing GCLBP-V scores between junior (Years 1-2) and senior (Years 3—4)
PT students. It was hypothesized that senior students would score higher on the GCLBP-V than their junior counterparts.
Effect size was measured using Cliff’s delta (3). Convergent validity was examined by correlating GCLBP-V scores with
two theoretically related constructs. Pain neurophysiology knowledge, measured using the Revised Neurophysiology of
Pain Questionnaire (RNPQ),>* and pain-related disability beliefs, assessed using the modified Health Care Providers’
Pain and Impairment Relationship Scale (HC-PAIRS).>> We hypothesized that GCLBP-V scores would be positively
correlated with RNPQ scores and negatively correlated with HC-PAIRS scores. Associations were expected to be of
small-to-moderate magnitude (approximately |p| = 0.30-0.50), based on commonly used interpretative frameworks for

correlation coefficients in biomedical research.'®!°
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Reliability and Measurement Error
Test-retest reliability was evaluated in a convenience subsample of 60 students who completed the GCLBP-V on two
occasions separated by a 7-10-day interval, during which no formal pain-related instruction was delivered. The retest
sample included equal numbers of junior (Years 1-2; n = 30) and senior (Years 3—4; n = 30) students. Reliability was
estimated using the intraclass correlation coefficient (ICC (2,1)), based on a two-way random-effects model with absolute
agreement, and reported with 95% confidence intervals.?'

Measurement error was expressed as the standard error of measurement (SEM) and the minimal detectable change at
the 95% confidence level (MDCys). Systematic differences between sessions were assessed using the Wilcoxon signed-
rank test. Agreement and potential bias were examined using Bland—Altman analysis (mean difference and limits of

agreement).”¢

Internal Consistency

Internal consistency of the 4-item dichotomous total score was estimated using the Kuder—Richardson Formula 20 (KR-
20), which was selected as the appropriate internal consistency measure for dichotomous items, supported by item-
difficulty indices, and corrected point-biserial item—total correlations.

Statistical Analysis

All statistical analyses were conducted using Stata/SE version 17 (StataCorp, College Station, TX), with two-sided
significance set at oo = 0.05. All analyses were conducted using complete-case data, with no imputation performed.
Complete-case analysis was deemed appropriate given the absence of missing data.

Descriptive statistics (mean, median, standard deviation, interquartile range, and full range) were calculated for
GCLBP-V total scores. Floor and ceiling effects were examined descriptively and interpreted relative to the predefined
15% threshold."”

Content validity indices (I-CVI, S-CVI/Ave, and modified kappa) were calculated according to established
methodology.**** Known-groups validity was examined by comparing junior and senior students using the Mann—
Whitney U-test, with effect size quantified using Cliff’s 6 and 95% bias-corrected bootstrap confidence intervals.
Convergent validity was evaluated using Spearman’s rank correlation coefficients (p) between GCLBP-V scores and
RNPQ and HC-PAIRS scores. Confidence intervals were estimated using non-parametric bootstrap resampling, with
1000 iterations.

Test—retest reliability was estimated using intraclass correlation coefficients (ICC (2,1)), based on a two-way random-
effects model with absolute agreement and reported with 95% confidence intervals.”' Measurement error was quantified
using the standard error of measurement (SEM) and the minimal detectable change at the 95% confidence level (MDCys).
Agreement and potential systematic bias were further evaluated using Bland—Altman methods.*®

Internal consistency was estimated using the Kuder—Richardson Formula 20 (KR-20), supplemented by item
difficulty indices and corrected point-biserial item—total correlations.

Results

Sample Description

A total of 126 undergraduate physiotherapy students met the eligibility criteria and participated in the validation phase.
All 126 participants completed the four GCLBP-V domains; therefore, no item-level missing data or missing total scores
were observed. This sample consisted of 64 junior students (Years 1-2) and 62 senior students (Years 3—4), almost evenly
distributed across academic years as Year 1 (n = 32), Year 2 (n = 32), Year 3 (n =31), and Year 4 (n = 31). The mean age
of the sample was 20.10 years (SD = 1.37), with a slight female majority accounting for 59.5% (n = 75), and males for
40.5% (n = 51). All students provided complete data across the vignette items and the Revised Neurophysiology of Pain
Questionnaire (RNPQ) and the modified Health Care Providers’ Pain and Impairment Relationship Scale (HC-PAIRS),
enabling complete-case analyses (N = 126). Descriptive statistics for all variables are presented in Table 1.
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Table | Descriptive Characteristics of the Study Sample

Variable Total Sample Junior (Y1-2) Senior (Y3-4)
N =126 n = 64 n =62
Age (years) 20.10 (1.37) 18.98 (0.70) 21.24 (0.84)
Sex, n (%)
Female 75 (59.5%) 37 (57.8%) 38 (61.3%)
Male 51 (40.5%) 27 (42.2%) 24 (38.7%)
GCLBP-V 2.02 (1.30) 1.44 (1.08) 2.63 (1.23)
GCLBP-V, median (IQR) 2 (1-3) I (1-2) 3 (24)
RNPQ 5.99 (1.78) 491 (1.42) 7.11 (1.38)
HC-PAIRS 51.28 (8.61) 55.34 (5.00) 47.08 (9.54)

Note: Data are presented as mean (SD) unless otherwise specified.
Abbreviations: GCLBP-V, Guideline-Concordant Low Back Pain Vignette; RNPQ, Revised Neurophysiology of
Pain Questionnaire; HC-PAIRS, Health Care Providers’ Pain and Impairment Relationship Scale.

Content Validity

All four vignette domains satisfied the prespecified content validity criteria. Item-level content validity indices (I-CVI)
ranged from 0.875 to 1.00, with corresponding modified kappa (k*) values between 0.871 and 1.00. The scale-level
average content validity index (S-CVI/Ave) was 0.969 (Table 2).

Score Distribution, Item Performance, and Internal Consistency

Across the full sample, the full range of possible GCLBP-V scores (0 to 4) was observed, with a mean of 2.02 (SD =
1.30) and a median of 2 (IQR: 1-3) (Table 1). Floor effects were present in 12.7% of participants and ceiling effects in
18.3%. Among senior students (Years 3—4), 29% (18/62) achieved the maximum total score of 4, compared with 1.6% (1/
64) of junior students (Years 1-2). Item difficulty indices ranged from 0.444 to 0.548, indicating moderate endorsement

of guideline-concordant responses across all domains, with no item demonstrating extremely low or high endorsement.

Table 2 Content Validity, Item Performance, and Internal Consistency of the GCLBP-V

Domain/Metric I-CVI Modified Item Difficulty Item-Total
Kappa (k¥) Correlation

Item-level indices

Daily activities 0.875 0.871 0.548 0.375

Work 1.000 1.000 0.444 0.296

Exercise 0.875 0.871 0.492 0.332

Bed rest 0.875 0.871 0.468 0.310
Scale-level indices

S-CVI/Ave 0.969 - - -

KR-20 - - - 0.549

Notes: Modified kappa (k*) represents chance-corrected agreement for item-level content validity. Item difficulty
represents the proportion of participants selecting the guideline-concordant response.
Abbreviations: GCLBP-V, Guideline-Concordant Low Back Pain Vignette; I-CVI, Item-level Content Validity Index;

S-CVI/Ave, Scale-level Content Validity Index/Average; KR-20, Kuder—Richardson Formula 20.
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Figure | Association between GCLBP-V scores and (A) pain knowledge measured using the Revised Neurophysiology of Pain Questionnaire (RNPQ) and (B) pain-related
beliefs measured using the Health Care Providers’ Pain and Impairment Relationship Scale (HC-PAIRS). Scatterplots display individual participant data points with locally
weighted scatterplot smoothing (LOWESS) curves illustrating the observed relationships. Panel A demonstrates a positive association between GCLBP-V and RNPQ scores,
whereas Panel B demonstrates a negative association between GCLBP-V and HC-PAIRS scores.

Abbreviations: GCLBP-V, Guideline-Concordant Low Back Pain Vignette; RNPQ, Revised Neurophysiology of Pain Questionnaire; HC-PAIRS, Health Care Providers’ Pain
and Impairment Relationship Scale.

Corrected point-biserial item—total correlations ranged from 0.296 to 0.375, and internal consistency (KR-20) was 0.549
(Table 2).

Construct Validity

Known-Groups Validity

GCLBP-V scores were significantly higher among senior students (mean = 2.63, SD = 1.23) compared with junior
students (mean = 1.44, SD = 1.08), Mann—Whitney U = 2995.5, p < 0.001. The effect size was moderate (Cliff’s 6 =
0.510, 95% CI 0.336 to 0.668).

Convergent Validity

GCLBP-V scores demonstrated a moderate positive correlation with pain neurophysiology knowledge (RNPQ, p = 0.603,
95% CI 0.488-0.702, p < 0.001) and a moderate negative correlation with pain-related disability beliefs (HC-PAIRS, p =
—0.466, 95% CI —0.597 to —0.311, p < 0.001). The LOWESS (Locally Weighted Scatterplot Smoothing) lines demon-
strated an increasing trend in GCLBP-V scores with higher RNPQ scores (Figure 1A) and a decreasing trend with
increasing HC-PAIRS scores (Figure 1B), consistent with the observed associations.

Reliability and Measurement Error

The intraclass correlation coefficient (ICC (2,1)) was 0.858 (95% CI 0.769 to 0.921), indicating good to excellent test-
retest reliability.! There was no systematic difference observed between the two administrations (Wilcoxon signed-rank
p = 0.498). Measurement error estimates included a standard error of measurement (SEM) of 0.531 and a minimal
detectable change at the 95% confidence level (MDCys) of 1.471. Bland—Altman analysis demonstrated a mean
difference of 0.067, with limits of agreement from —1.371 to 1.504, indicating acceptable agreement between test and
retest scores. The Bland—Altman plot (Figure 2) demonstrated that most observations were distributed within the limits of
agreement, with no clear pattern of systematic bias across the range of scores. Detailed reliability and validity metrics are
summarized in Table 3.

Discussion

This study developed and psychometrically validated the Guideline-Concordant Low Back Pain Vignette (GCLBP-V),
a brief instrument designed to evaluate alignment between clinical recommendations and current evidence-based guide-
lines for non-specific low back pain. The findings provide converging evidence supporting the instrument’s validity and
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Figure 2 Bland-Altman plot of test—retest agreement for GCLBP-V scores. The solid line represents the mean difference (bias) between test and retest scores, and the
dashed lines indicate the 95% limits of agreement. Data points represent individual participants plotted against the mean of the test and retest scores.

reliability. Content validity indices exceeded established thresholds for expert agreement.”*** Construct validity was
supported through known-groups discrimination and theoretically consistent correlations with pain-related knowledge
and beliefs. The association with pain knowledge (p = 0.603) exceeded the hypothesized lower bound, suggesting that the
GCLBP-V captures clinically meaningful aspects of guideline-concordant decision-making beyond simple knowledge

Table 3 Construct Validity, Reliability, and Measurement Error of the
GCLBP-V

Metric Result 95% CI p-value

Construct validity

Known-groups validity

Mann-Whitney U 2995.5 - <0.001

Cliff's & 0.510 0.336, 0.668 -

Convergent validity

p (GCLBP-V with RNPQ) 0.603 0.488, 0.702 <0.001

p (GCLBP-V with HC-PAIRS) —0.466 —0.597, -0.311 | <0.001

Reliability and measurement error

Test—retest reliability (n = 60)

ICC (2,1) 0.858 0.769, 0.921 -
Wilcoxon signed-rank p - - 0.498
SEM 0.531 - -
MDCos 1.471 - -

Agreement (Bland—Altman)

Mean difference (bias) 0.067 - -

Limits of agreement —1.371, 1.504 | — -

Note: Data are presented as estimates (95% Cl) unless otherwise specified.

Abbreviations: GCLBP-V, Guideline-Concordant Low Back Pain Vignette; Cl, confidence inter-
val; ICC, intraclass correlation coefficient; p, Spearman’s rank correlation coefficient; 3, Cliff’s
delta; SEM, standard error of measurement; MDC95, minimal detectable change at the 95%
confidence level.
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recall. The observed test—retest reliability was good to excellent (ICC (2,1) = 0.858, 95% CI 0.769—0.921), satisfying the
criteria for group-level comparisons,”' with acceptable measurement error and no systematic bias noted.

Case vignettes are commonly employed as standardized measures in healthcare research to approximate clinical
behavior and assess adherence to evidence-based recommendations. Their methodological utility has been widely
reported; when rigorously constructed and standardized, vignette responses can reasonably approximate aspects of
clinical practice under controlled conditions."” In pain education research, vignette-based outcomes have been consis-
tently employed to assess clinical recommendations for key low back pain management domains, including activity, work
participation, exercise, and bed rest, specifically following pain neuroscience education (PNE) interventions.''™'* These
findings suggest that vignette-based tools are sensitive to educational interventions and can detect shifts towards more
guideline-concordant recommendations.

However, despite their widespread use, vignette-based measures in pain education research have generally been
adopted as practical survey or outcome tools for assessing behavioral outcomes rather than as formally developed
instruments. Psychometric evaluation of these measures is often underreported, which limits interpretability and
comparability of findings across studies. This methodological limitation was highlighted in a recent systematic review
and meta-analysis, which reported that, due to the complexity of the construct, behavioral outcomes in pain education
research are frequently measured using heterogeneous or non-validated measures.'* To our knowledge, previous vignette-
based studies in pain education, including those by Colleary et al,'' Maguire et al,'> and Mankelow et al,'* have not
reported formal psychometric evaluation of their vignette measures, such as content validity indices, test-retest
reliability, or measurement error parameters. Accordingly, the present study extends this literature by introducing
a structured scoring framework and comprehensive psychometric evaluation, thereby establishing the GCLBP-V as
a standardized measurement instrument suitable for educational and research applications. The GCLBP-V may therefore
help improve the standardization of behavioral outcome assessment in pain education research.

The observed associations between GCLBP-V scores and measures of pain knowledge and beliefs reinforce the
instrument’s construct validity. In particular, GCLBP-V scores showed a moderate positive correlation with pain
neurophysiology knowledge (p = 0.603), and a moderate negative correlation with pain-related disability beliefs (p =
—0.466). These findings suggest that better pain knowledge and more adaptive beliefs are linked to more guideline-
concordant clinical recommendations. This aligns with the theoretical framework underpinning contemporary pain
education, where knowledge and beliefs are considered central determinants of clinical decision-making.''™'*

Previous research in pain education has demonstrated that improvements in pain knowledge and attitudes following
interventions such as pain neuroscience education (PNE) are often accompanied by shifts toward more guideline-aligned
decisions when measured using vignette-based tools.'""'?> However, the evidence for meaningful behavioral change
remains inconclusive, with limited or inconsistent effects observed on clinical recommendations.'® These findings are
consistent with a recent systematic review and meta-analysis, which reported reliable gains in knowledge and beliefs, but
weaker and more variable behavioral effects.'* While previous studies have focused on effects following educational
interventions, the present study provides direct evidence of the relationship between knowledge, beliefs, and clinical
recommendations. This finding further supports the construct validity of the GCLBP-V as a measure of guideline-
concordant clinical recommendations, suggesting it captures a construct that approximates real-world clinical decision-
making more closely than knowledge or belief measures alone.

The GCLBP-V also showed strong known-groups validity, with senior students outperforming their junior counter-
parts and demonstrating a moderate effect size (Cliff’s § = 0.510). This suggests that the instrument can differentiate
between groups with different levels of educational exposure and clinical decision-making ability. Moreover, the effect
size implies that the GCLBP-V captures meaningful, rather than insignificant, differences in guideline-concordant
recommendations.

These findings align with evidence that pain knowledge and attitudes generally improve with exposure to more pain
education, though not consistently observed across healthcare disciplines. In their large-scale international cross-sectional
study, Mankelow et al?’ reported clinically meaningful gains in pain knowledge and attitudes among physiotherapy
students across years of training, compared to minimal change seen in other disciplines, highlighting variability in
outcomes. This variability is also evident within pre-registration healthcare curricula, where pain education is often
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omitted and inconsistent.”® Consequently, clearer definitions and more standardized pain content are needed within
physiotherapy education.”’ The GCLBP-V’s ability to distinguish between junior and senior physiotherapy students
further supports its educational sensitivity and potential utility for curriculum evaluation and benchmarking.

The internal consistency of the GCLBP-V was modest (KR-20 = 0.549), which aligns with expectations for brief,
multidomain tools.*® The GCLBP-V, unlike unidimensional scales, intentionally includes distinct yet conceptually related
domains of evidence-based recommendations: activity, work participation, exercise, and bed rest. In such contexts, high
internal consistency is neither expected nor particularly desirable, as it may reflect item redundancy rather than adequate
construct coverage.

From a measurement standpoint, reliability coefficients such as KR-20 (the dichotomous equivalent of Cronbach’s
alpha) are determined by both the number of items and the dimensionality of the scale. Short instruments and multi-
dimensional measures typically exhibit lower internal consistency estimates.’**! Therefore, the modest KR-20 value
should be understood in the light of the instrument’s design rather than interpreted as poor measurement quality. This
interpretation is further supported by generally acceptable item difficulty indices and corrected item—total correlations.
Although one item demonstrated a corrected item—total correlation slightly below the commonly cited 0.30 threshold
(0.296), all items exceeded 0.20, a value that has been considered acceptable for exploratory and early-stage instrument
development, whereas values of 0.30 or higher are generally regarded as desirable.*> These findings suggest that each
item contributes to the overall construct while preserving the conceptual breadth of the instrument.

The GCLBP-V demonstrated good to excellent test-retest reliability (ICC (2,1) = 0.858, 95% CI 0.769-0.921),
reflecting stable scores over time without intervention. This figure exceeds commonly accepted reliability thresholds for
clinical and educational measurement, underscoring the instrument’s utility for group-level comparisons.”' The instru-
ment’s temporal stability is further supported by the absence of systematic bias across repeated administrations. Such
reliability is considered appropriate for a brief multidomain instrument of this nature.

Measurement error analysis further clarifies the interpretability of the GCLBP-V. The minimal detectable change at
the 95% confidence level (MDCgys = 1.47) represents the smallest change required to reliably distinguish a true change in
an individual’s score from measurement error. Although MDC95 is primarily intended for interpreting change at the
individual level, measurement error is reduced when scores are averaged across groups. Consequently, the GCLBP-V
may be capable of detecting smaller between-group or pre—post differences in educational research; however, respon-
siveness and meaningful group-level change thresholds have not yet been established and require further investigation.
Given the limited scale range (0—4), the MDC constitutes a sizeable proportion of the scale, indicating limited sensitivity
to detect small individual-level changes. This is a common feature of brief instruments with narrow score ranges, where
measurement error represents a considerable proportion of the total scale.'” Therefore, these findings should be
interpreted in light of the instrument’s intended use, with the GCLBP-V being most appropriate for group-level
comparisons, particularly in educational or intervention contexts.

A modest ceiling effect was observed, marginally exceeding the widely cited 15% threshold.'” This cut-off should be
viewed as a pragmatic reference point rather than an absolute indicator of measurement flaw. Ceiling effects above this
level have been reported in widely recognized instruments and typically reflect reduced discriminatory power at the
upper end of the scale, rather than a core limitation in measurement precision.’> Notably, the ceiling effect was
concentrated among senior students, with 29% achieving the maximum score. This finding likely reflects greater
exposure to evidence-based pain education and clinical training; however, it may also indicate reduced sensitivity for
detecting further improvements among more advanced learners.

In this study, the observed value of the ceiling effect likely derives from the combination of a brief four-item format,
a binary scoring system, and a trained student cohort, all of which restrict score variability. Yet the instrument preserves
its capacity to discriminate between known groups and to display anticipated theoretically convergent patterns with
related constructs. Therefore, the ceiling effect reflects the instrument’s design and the target population rather than
a threat to its validity.

The present findings have significant implications for pain education and research. The GCLBP-V addresses an
important gap in the measurement of behavioral outcomes in pain education, where changes in pain knowledge and
beliefs are more consistently observed than shifts in clinical recommendations.'*'* Educationally, the instrument
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provides a practical means to assess guideline-concordant clinical decision-making and adherence in pre-registration
physiotherapy programs, facilitating curriculum evaluation and benchmarking across training years. For research, the
GCLBP-V’s established psychometric properties justify its application as a standardized proxy for clinical behavior in
pain education intervention studies, particularly for between-group comparisons. The GCLBP-V assesses guideline-
concordant clinical recommendations using a standardized vignette format, thereby contributing to a more ecologically
relevant and methodologically robust measure of educational impact.

From an educational perspective, the GCLBP-V was intentionally developed as a brief and standardized assessment
of guideline-concordant recommendations for a commonly encountered presentation of non-specific low back pain.
Although real-world clinical practice often involves more complex and overlapping presentations, standardized vignettes
offer a practical approach for assessing key clinical recommendations while minimizing sources of extraneous variability.
Future research may explore more complex vignette scenarios incorporating diagnostic uncertainty, psychosocial factors,
or coexisting conditions to further evaluate clinical reasoning and decision-making in pain management.

Limitations

Several limitations should be acknowledged when interpreting the present findings. First, the study sample was limited to
physiotherapy students from a single institution in Jordan, which may limit generalizability to other healthcare
disciplines, educational contexts, and practicing clinicians. Validation across diverse cultural and educational settings
and professional groups is therefore warranted. Second, the GCLBP-V is based on a single vignette scenario with
a limited set of domains; although it serves as a proxy for clinical behavior, it may not fully capture real-world practice or
the full scope of decision-making in low back pain management. Third, the brief four-item dichotomous format, while
feasible, constrains score variability and may reduce sensitivity to small individual-level changes due to the magnitude of
measurement error relative to the scale range. Fourth, because the instrument was administered in English, findings may
not generalize to populations with different levels of English proficiency. Finally, longitudinal and intervention-based
studies are needed to evaluate responsiveness to change, which cannot be assessed within the present cross-sectional
design.

Conclusion

This study presents the development and psychometric validation of the GCLBP-V, a brief standardized instrument
designed to assess guideline-concordant recommendations in non-specific low back pain in a cohort of undergraduate
physiotherapy students in Jordan. The findings demonstrate acceptable and consistent validity and reliability, supporting
the instrument’s utility as a measure of guideline-concordant clinical recommendations. The GCLBP-V addresses a key
gap in psychometrically evaluated vignette-based instruments and may strengthen methodological rigor in behavioral
outcome assessment within pain education research. Furthermore, its development within a Middle Eastern educational
setting helps address a geographical gap in the existing literature. The instrument’s brevity and standardized format
facilitate its application in educational and research contexts, particularly for group-level comparisons. Future research
should evaluate responsiveness and extend validation across diverse populations, disciplines, and settings.
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