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ABSTRACT
Introduction/Objective: The STarT Back Screening Tool (SBST) stratifies low back pain (LBP) patients based on their risk of
chronicity to guide treatment accordingly. The absence of its validatedNepali version limits stratified LBP care in Nepal. The study
aimed to translate and cross‐culturally adapt the SBST into Nepali and evaluate its measurement properties in adults with LBP.
Methods: The measurement properties of the Nepali SBST were evaluated in 102 Nepali adults with non‐specific LBP. We
assessed content validity, internal consistency, test‐retest reliability, construct and discriminant validity. Item redundancy was
evaluated using Cronbach's alpha (α > 0.90), test‐retest reliability using Intraclass Correlation Coefficient (ICC2,1) and Cohen's
kappa using established cutoffs score for categorising patients into risk groups, construct validity using hypothesis testing (if a
minimum of 75% of the hypotheses were supported), and discriminant validity using Area Under the Curve (AUC) with the
reference scales administered at baseline.
Results: Cronbach's alpha scores were 0.72 for the overall scale and 0.66 for the psychosocial subscale. Test‐retest reliability
values were good to excellent with ICC2,1 of 0.94 (95% CI: 0.87–0.97) for the overall scale and 0.87 (95% CI: 0.73–0.94) for the
psychosocial subscale and Kappa values of 0.68 (95% CI: 0.43–0.93) for the overall scale and 0.79 (95% CI: 0.52–1.00) for
psychosocial subscale. Construct validity was confirmed as 100% of a priori hypotheses were met. Acceptable discriminative
validity was observed with reference scales with AUCs (0.75–0.80).
Conclusions: Nepali SBST demonstrates the reliability and validity of screening for chronicity risk in Nepali adults with LBP.
Future studies should evaluate its responsiveness, predictive abilities, and effectiveness in stratifying LBP patients in the
Nepalese context.

Abbreviations: AUC, Area Under Curve; BDI, Beck Depression Inventory; CI, Confidence Interval; GRoC, Global Rating of Change; HADS, Hospital Anxiety and Depression Scale; ICC, Intraclass
Correlation Coefficient; LBP, Low Back Pain; NICE, National Institute for Health and Care Excellence; NPRS, Numerical Pain Rating Scale; NSLBP, Nonspecific Low Back Pain; ODI, Oswestry
Disability Index; PCS, Pain Catastrophizing Scale; PROMIS, Patient‐Reported Outcome Measurement Information System; PROMs, Patient‐Reported Outcome Measures; RMDQ, Roland Morris
Disability Questionnaire; ROC, Receiver Operating Characteristics; SBST, STarT Back Screening Tool; SD, Standard Deviation; STarT, Subgrouping for Targeted Treatment; TSK, Tampa Scale of
Kinesiophobia.
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1 | Introduction

Low back pain (LBP) is a major global health problem, ac-
counting for 619 million prevalent cases and 69 million years
lived with disability (YLDs) worldwide (Ferreira et al. 2023).
Approximately 84% of LBP cases are classified as non‐specific
LBP, where the underlying cause remains unknown (Balagué
et al. 2012). In Nepal, a lower‐middle‐income country in South
Asia, the prevalence of LBP is estimated to range from 52% to
91%, depending on the population surveyed and the definition
of LBP used, and LBP remains the top contributor to disability
(Sharma et al. 2019).

Despite the rapid improvement of acute LBP within the first few
weeks of onset, persistent low‐to‐moderate pain and disability
affect approximately one‐third of people at 1 year (Henschke
et al. 2008; Wallwork et al. 2024). Psychological factors,
including pain catastrophizing, fear‐avoidance beliefs, and
depression, significantly contribute to LBP chronicity (Ramond
et al. 2011). Chronic LBP leads to an overall poor quality of life
affecting overall physical and psychological functioning
(Dutmer et al. 2019; Ge et al. 2022). Early identification of in-
dividuals at high‐risk for poor prognosis can guide targeted LBP
treatment strategies.

International LBP clinical practice guidelines recommend
stratified approaches for its management using the STarT Back
Screening Tool (SBST) (Australian Commission for Safety and
Quality in Health Care 2022; UK 2016; Van Wambeke
et al. 2017). The SBST identifies patients with treatment‐
modifiable prognostic indicators (referred leg pain, comorbid
pain, disability, bothersomeness, catastrophizing, fear, anxiety,
and depression) and classifies them into prognostic categories
(low‐, medium‐, and high‐risk groups) for which different
clinical decisions can be recommended (Hill et al. 2008).
Implementing SBST in primary care for LBP in the United
Kingdom has been shown to enhance clinical decision‐making,
save time and cost, and improve physical and emotional func-
tioning (Foster et al. 2014; Hill et al. 2011; Morsø et al. 2021).

The SBST was originally developed in English and has subse-
quently been cross‐culturally adapted into 41 different lan-
guages, but it is not yet available in Nepali. The availability of
such a prognostic tool may facilitate a more efficient and
effective LBP management in Nepal by streamlining care
pathways and ensuring targeted interventions. Therefore, the
aim of this study was to translate and cross‐culturally adapt
SBST into Nepali and to assess its measurement properties in
Nepali adults with LBP (see Box 1 for all a priori hypotheses).

2 | Methods

The study was conducted in two stages: (1) linguistic translation
and cross‐cultural adaptation using standard forward‐backward
translation guidelines (Beaton et al. 2000), and (2) evalu-
ation of the measurement properties in accordance with
COnsensus‐based Standards for the Selection of Health Mea-
surement Instruments (COSMIN) (Mokkink et al. 2019; Terwee
et al. 2007, 2018). Ethical approvals were obtained from Mahidol

University (MU‐CIRB: 2022/120.0308) and the Nepal Health
Research Council (Ref: 3762022). All research processes com-
plied with the Declaration of Helsinki.

2.1 | Stage I: Linguistic Translation and
Cross‐Cultural Adaptation

A formal 6‐step translation process was initiated after obtaining
permission to translate the SBST into Nepali from the developer,
Professor Hill, a co‐author in this paper.

2.1.1 | Forward Translations

Two bilingual native Nepali speakers independently performed
forward translations. The first translator is a physiotherapist and
an academic at the University of Sydney (AP) with an extensive
experience of cross‐cultural research in musculoskeletal condi-
tions (Pathak, Sharma, and Jensen 2018; Sharma et al. 2018).

BOX 1 | Summary of hypotheses.

We hypothesised that the Nepali SBST would demonstrate:

1. Content validity.

2. Evidence of no item redundancy (defined as Cron-
bach's alpha < 0.90) (Abedi et al. 2015; Billis et al. 2021;
Hill et al. 2008; Pilz et al. 2014; Raimundo et al. 2017;
Wiangkham et al. 2021; Yılmaz Yelvar et al. 2019).

3. Evidence of good‐to‐excellent test‐retest reliability with
Intraclass Correlation Coefficient (ICC) and Kappa
≥ 0.70 (Billis et al. 2021; Hill et al. 2008; Luan
et al. 2014; Piironen et al. 2016; Raimundo et al. 2017;
Wiangkham et al. 2021).

4. Evidence of construct validity via moderate‐to‐strong
positive correlations (Spearman's ρ ≥ 0.30) with mea-
sures of disability, pain catastrophizing, kinesiophobia,
and depression and moderate negative correlation with
a two‐item version of quality of life scale (Billis
et al. 2021; Pilz et al. 2017; Wiangkham et al. 2021).
Construct validity was deemed achieved if a minimum
of 75% of the hypotheses were supported, in accordance
with the COSMIN guidelines (Mokkink et al. 2019;
Terwee et al. 2007).

5. We hypothesised that the correlations between the
psychosocial subscale of the SBST and psychological
measures (e.g., Tampa Scale for Kinesiophobia, Pain
Catastrophizing Scale, PROMIS Depression Scale‐Short
Form) would be stronger than the correlations between
the total SBST score and the same psychological
measures.

6. Evidence of discriminative validity via acceptable to
excellent discrimination with an Area Under Curve
(AUC) ≥ 0.70 (Hill et al. 2008; Karstens et al. 2015; Pilz
et al. 2014).

7. Evidence of no floor and ceiling effects, meaning that
participants' scores are not clustered at the lowest or
highest possible values.
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The second bilingual translator (TR) did not have a medical
background and was a Red Cross Settlement Advisor in New
Zealand during the time of translation.

2.1.2 | Synthesis of Forward Translations

Both forward translators and the principal investigator devel-
oped a synthesised version (T3) along with a written report.

2.1.3 | Backward Translations

Two bilingual translators from the United States, without prior
knowledge of the English version of the SBST, independently
backward translated the synthesised version (T3) from Nepali
into English to ensure the accuracy of Nepali translations. One
translator was an Information Technology Clinical System An-
alyst, while the other was an Associate Professor of Physics.

2.1.4 | Expert Committee Meeting

The committee members, consisting of four translators, a lin-
guistic expert, a musculoskeletal physiotherapy expert (RV), two
research methodologists (SB and SS), and the lead author (RM)
reviewed the original scale and all forward and backward
translated versions along with written reports. Discussion
continued until a consensus was reached on semantic, idio-
matic, experiential, and conceptual equivalences. This resulted
in a prefinal version of Nepali SBST. The lead author (RM)
maintained close contact with the original developer for
reviewing back translations and addressed any issues or con-
cerns raised.

2.1.5 | Cognitive Debriefing

The lead author administered a prefinal version to 15 Nepali
adults experiencing non‐specific LBP in interview format to
assess content validity, which includes comprehensibility, rele-
vance, and comprehensiveness, following COSMIN recom-
mendations (Eremenco, Cella, and Arnold 2005; Terwee
et al. 2018). Cultural appropriateness was considered for all
items. Seven participants are generally considered adequate for
pretesting and cognitive debriefing interviews (Eremenco, Cella,
and Arnold 2005; Terwee et al. 2018). The cognitive debriefing
sample consisted of adults with non‐specific LBP representing
diverse age groups, education levels, both sexes, and diverse
ethnicities. All the cognitive debriefing interviews were audio‐
recorded. RM and SS discussed the feedback received during
cognitive debriefing and directed questions to JH as needed. All
members of the expert committee reviewed and approved the
final Nepali version of the SBST (and its final back translation).

2.1.6 | Proofreading

A linguistic expert then reviewed the final Nepali version to
check for grammar and sentence structure before finalising the

translated version. Finally, the Nepali SBST, along with all the
written reports, was developed and submitted to the original
developer.

2.2 | Stage II: Measurement Properties Testing

2.2.1 | Study Design and Settings

This was a longitudinal observational test‐retest design. Partic-
ipants were recruited from the community settings and two
tertiary hospitals from September 2022 to December 2022.

2.2.2 | Participants

Participants were Nepali adults with non‐specific LBP. Non‐
specific LBP was defined as pain in the lower back without an
identifiable or known specific cause or pathology (Balagué
et al. 2012). LBP was further categorised into three groups based
on the duration of pain onset, including acute (less than 6weeks),
subacute (between 6 and 12 weeks), and chronic (more than
12 weeks) (Burton et al. 2006). Inclusion criteria were (1) adult
participants (18 years or older), (2) fluency in Nepali demon-
strated by ability to respond to screening questions, and (3) a
clinically meaningful level of pain (Hush et al. 2009) with pain
intensity of ≥ 3 on the 11‐point Numerical Pain Rating Scale
(NPRS) (Sharma et al. 2017). This level of pain intensity allows
participants enough room to significantly improve their pain
during the course of study. People reportingmild pain of (1 or 2 on
NPRS) often consider themselves recovered (Hush et al. 2009).
Exclusion criteria were history of spinal surgery, serious spinal
pathology (malignancies, infections and fractures), pregnancy,
and neurological and rheumatological conditions (e.g., rheuma-
toid arthritis). A target of 100 participants was determined as
adequate for testing measurement properties as per the COSMIN
recommendation (Mokkink et al. 2019).

2.2.3 | Measures

2.2.3.1 | The STarT Back Screening Tool (SBST). The
Subgrouping for Targeted Treatment, SBST is a validated self‐
administered tool for screening individuals with LBP for
prognostic indicators for persistent, disabling pain. It consists of
nine items distributed into two subscales: physical (items 1 to 4:
referred leg pain, comorbid pain, and two items related to
disability) and psychosocial (items 5 to 9: bothersomeness,
catastrophizing, fear, anxiety, and depression) (Hill et al. 2008).
All items use a dichotomised response format, except the
question on bothersomeness, which is rated on a 5‐point Likert
scale. Scores range from 0 to 9, with higher scores indicating
worse prognosis (Hill et al. 2008). Patients with an overall score
≤ 3 are classified as a ‘low‐risk group’ with three or fewer poor
prognostic indicators. Patients scoring ≥ 4 on the overall scale
and ≤ 3 on the psychosocial subscale are classified as a
‘medium risk group’. The ‘high‐risk’ group includes patients
with a score ≥ 4 on the psychosocial subscale, indicating a high
risk of persistent disability (Hill et al. 2008). The SBST has good
internal consistency (Cronbach's α = 0.79–0.86) (Abedi
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et al. 2015; Azimi et al. 2014; Billis et al. 2021; Bruyère et al. 2014;
Hasan and Ahmed 2020; Hill et al. 2008; Pilz et al. 2014; Yılmaz
Yelvar et al. 2019), test‐retest reliability (quadratic weighted
Kappa = 0.65–0.79, ICC = 0.73–0.90) (Abedi et al. 2015; Bier
et al. 2017; Billis et al. 2021; Bruyère et al. 2014; Hasan and
Ahmed 2020; Hill et al. 2008; Karstens et al. 2015; Luan
et al. 2014; Maggiani and Abenavoli 2019; Pilz et al. 2014;
Raimundo et al. 2017; Robinson and Dagfinrud 2017;
Wiangkham et al. 2021; Yılmaz Yelvar et al. 2019),
discriminative validity (AUC: Roland Morris Disability
Questionnaire (RMDQ) = 0.76–0.92, ODI = 0.56–0.81,
PCS = 0.70–0.79, TSK = 0.79–0.80), Hospital Anxiety and
Depression Scale (HADS) = 0.66–0.78 (Abedi et al. 2015; Azimi
et al. 2014; Billis et al. 2021; Hill et al. 2008; Karstens et al. 2015;
Luan et al. 2014; Morsø et al. 2011; Pilz et al. 2017; Wiangkham
et al. 2021), and convergence validity (Spearman's ρ:
RMDQ = 0.46–0.88, PCS = 0.38–0.41, TSK = 0.30–0.74,
HADS = 0.34–0.71 (Abedi et al. 2015; Billis et al. 2021; Bruyère
et al. 2014; Hasan and Ahmed 2020; Karstens et al. 2015; Pilz
et al. 2014; Wiangkham et al. 2021; Yılmaz Yelvar et al. 2019).

2.2.3.2 | The Numerical Pain Rating Scale (NPRS). The
11‐point NPRS is a pain intensity measure where patients rate
their pain on a scale of 0–10 (Sharma et al. 2017). The Nepali
translation of NPRS has demonstrated excellent test‐retest
reliability (ICC = 0.80) and good concurrent validity (r = 0.43,
p < 0.001) with Global Rating of Change (GRoC) (Sharma
et al. 2017). The Nepali NPRS is also sensitive to change with
minimum important changes ranging from 1.17 to 1.33 in
individuals with musculoskeletal pain (Sharma et al. 2017).

2.2.3.3 | The Global Rating of Change (GRoC). The
GRoC is used to assess the overall self‐perceived change in the
condition. The Nepali version of GROC has a recommended
7‐point model (Kamper, Maher, and Mackay 2009; Sharma
et al. 2017). It is a Likert scale with numerical and verbal
descriptors, where the midpoint ‘4’ represents ‘no change’, the
left anchor ‘7’ represents ‘very much worse’ and the right
anchor ‘1’ represents ‘recovered completely’ or ‘very much
better.’ It has demonstrated concurrent validity with pain
intensity (r = 0.43, p < 0.001) (Sharma et al. 2017).
Participants reporting ‘no change’ (GRoC = 4) were labelled
as stable, and their data were used for the test‐retest reliability
analysis.

2.2.3.4 | The Oswestry Disability Index Version 2.1b
(ODI). The ODI measures functional disability in individuals
with LBP. It consists of 10 items, including nine everyday activ-
ities of daily living. Each item is rated on a 5‐point Likert scale,
with higher scores indicating greater disability (Fairbank and
Pynsent 2000). The total score is expressed as a percentage of
the maximal scores, ranging from 0 to 100. The Nepali
translation of ODI has shown good internal consistency
(Cronbach's alpha = 0.72) and test‐retest reliability (ICC = 0.82)
(Acharya et al. 2014).

2.2.3.5 | The Pain Catastrophizing Scale (PCS). PCS
measures catastrophic thinking related to pain. It comprises of
three subscales: rumination, magnification, and helplessness.
Overall, it consists of 13 items rated on a 5‐point Likert scale, with
higher scores indicating higher levels of pain catastrophizing. The

total score ranged from 0 to 52. The Nepali translation of PCS has
demonstrated excellent internal consistency (Cronbach's
alpha = 0.90) and test‐retest reliability (ICC = 0.92) (Sharma
et al. 2018). It has demonstrated concurrent validity with
moderate to strong associations with depression and pain
intensity (r = 0.30–0.50) (Sharma et al. 2018).

2.2.3.6 | The Tampa Scale of Kinesiophobia (TSK). The
TSK is a widely used tool for assessing fear of pain andmovement
(Woby et al. 2005). It comprises 17 items rated on a 4‐point Likert
scale,withhigher scores indicating greater fear (Woby et al. 2005).
Its Nepali translation has demonstrated good internal consistency
(Cronbach's alpha = 0.76) and good test‐retest reliability
(ICC = 0.82) as well as convergence validity with the RMDQ
(r = 0.50, p < 0.001) (Maharjan et al.; Woby et al. 2005).

2.2.3.7 | The PROMIS Depression Version 1.0 Short
Form 8b (PROMIS–Depression). The 8‐item Patient‐
Reported Outcome Measurement Information System (PRO
MIS) Depression short form assesses depressive symptoms.
Respondents rate the frequency of depressive episodes over
the past days using a five‐point Likert scale. Higher scores
indicate a greater frequency of depressive symptoms
(HealthMeasures 2011). The Nepali PROMIS Depression short
form demonstrated excellent internal consistency (Cronbach's
alpha = 0.93), test‐retest reliability (ICC = 0.81) and
convergence validity with moderate association with pain
intensity (r = 0.38) (Sharma et al. 2021; Sharma et al. 2018).

2.2.3.8 | Quality of Life (QoL) Rating Scale. The inter-
national multidisciplinary panel recommends QoL as a core
domain for non‐specific LBP (Chiarotto et al. 2018). The QoL
rating scale is a 2‐item, 5‐point Likert scale assessing general
QoL and health. Respondents rated their overall quality of life
and general health over the past week. The measure has
demonstrated acceptable internal consistency (Cronbach's
alpha = 0.73) in Nepali (Sharma et al. 2018; Sharma et al. 2019).

2.2.4 | Procedures

Data collection was conducted by the lead investigator (RM)
with assistance from a volunteer physiotherapist who received
training on study methodology, eligibility screening, obtaining
informed consent, questionnaire administration, data manage-
ment procedures, patient safety, and privacy. Active recruitment
of participants was performed through social media, pamphlets,
and word of mouth.

Potential participants received an information sheet and con-
sent form, enabling them to ask questions and provide written
consent before participation. For those unable to read or sign,
verbal consent was obtained with a witness signing on their
behalf. In the initial visit, the research assistant and the inves-
tigator recorded demographic details and administered the
Nepali versions of patient‐reported outcomes (SBST, ODI, PCS,
TSK, PROMIS Depression v.1.0. Short Form 8b, QoL Rating
Scale). These patient‐reported outcomes were re‐administered 3
days later along with the GRoC scale. Participants maintained
their ongoing treatment throughout the study duration.
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Throughout the process of collecting data, neither the investi-
gator nor the research assistant exerted any influence on the
responses provided by the participants.

We checked for missing data to ensure a completed question-
naire. To minimise loss to follow‐up, participants were given
reminder calls for hospital visits. Those unable to return for
follow‐up were interviewed over the telephone. We have used
these phone calls for follow‐up in our previous research (Kc
et al. 2019; Kc et al. 2019; Sharma et al. 2020).

2.2.5 | Statistical Analyses

Descriptive statistics were used to illustrate the patients' de-
mographic characteristics. The Kolmogorov‒Smirnov test was
used to test the normality of the data distribution at a 0.05 level
of significance. The following measurement properties were
tested in IBM SPSS Statistics (Version 27) (Corp 2017).

2.2.5.1 | Internal Consistency. The internal consistency
and item redundancy of the SBST items were evaluated using
Cronbach's alpha (α) for the overall scale and psychosocial
subscale. We considered Cronbach's α values < 0.70 as poor
internal consistency, whereas values > 0.90 as item redundancy.
Values ranging from 0.70 to 0.90 were considered as good in-
ternal consistency (Streiner, Norman, and Cairney 2024; Terwee
et al. 2007).

2.2.5.2 | Test‐Retest Reliability. Test‐retest reliability was
evaluated for participants in the unchanged group (GROC score
of 4) by two methods: (1) by calculating the intraclass correlation
coefficient based on a single rater, absolute agreement, 2‐way
random‐effects model (ICC2,1) at the 95% CI for the overall
scale and psychosocial subscale; and (2) by calculating
quadratic weighted Cohen's Kappa for the corresponding risk
groups: (i) the overall risk group (low vs. medium/high risk)
and (ii) the psychosocial risk group (low/medium vs. high
psychosocial risk group) (Hill et al. 2008; Piironen et al. 2016).
The following criteria were used to interpret the ICC and
Kappa values: poor < 0.40, fair 0.40–0.59, good 0.60–0.74, and
excellent 0.75–1.00 (Cicchetti et al. 2006).

2.2.5.3 | Construct Validity. Construct validity of SBST
was evaluated by computing correlations between the SBST
(overall scale and psychosocial subscale) and baseline scores of
the reference standard questionnaires ODI, PCS, TSK, and
PROMIS‐Depression Short Form 8b and the QOL rating scale
using the Spearman rank correlation coefficient (ρ). The
interpretation criteria for correlations were considered strong
(ρ ≥ 0.50), moderate (0.30 ≤ ρ < 0.50), or weak (ρ < 0.30)
(Cohen 1988). Construct validity was deemed achieved if a
minimum of 75% of the hypotheses were supported, in
accordance with the COSMIN guidelines (Terwee et al. 2007).

2.2.5.4 | Discriminative Validity. Discriminative validity
was assessed using the Receiver Operating Characteristic (ROC)
curve and the area under the curve (AUC). The SBST (overall
scale and psychosocial subscale) was compared against refer-
ence measures, that is, ODI, PCS, TSK, and PROMIS‐Depression

Short Form 8b. Participants were classified as ‘cases’
experiencing LBP along with disability, catastrophizing,
depression, and fear if they scored above specified cutoff
scores (ODI ≥ 12, PCS ≥ 20, PROMIS‐Depression ≥ 60, TSK
≥ 41) (Hill et al. 2008; Pilz et al. 2017; Tonosu et al. 2012;
Van Wyngaarden et al. 2021). Conversely, those who scored
below the cutoff scores were considered ‘non‐cases’ indicating
LBP without disability, catastrophizing, depression, and fear
respectively. AUC values were interpreted as the following: we
considered AUC = 0.50 as no discrimination, > 0.50 to < 0.70
as poor discrimination, ≥ 0.70 to < 0.80 as acceptable
discrimination, ≥ 0.80 to < 0.90 as excellent discrimination
and AUC ≥ 0.90 as outstanding discrimination (Hosmer Jr,
Lemeshow, and Sturdivant 2013).

2.2.5.5 | Floor and Ceiling Effects. The presence of floor
and ceiling effects was considered if > 15% of respondents
achieved the lowest and highest possible SBST total scores,
respectively (Terwee et al. 2007).

3 | Results

3.1 | Linguistic Translation and Cross‐Cultural
Adaptation (Content Validity)

Fifteen participants with a mean age of 44.5 years (Standard
Deviation; SD 15.9) completed the questionnaire during a
cognitive debriefing process. On an average, it took 2.1 (SD 0.70)
minutes to complete the SBST. The selected participants were
from four distinct ethnic groups, which collectively represented
the primary ethnic groups in Nepal. The description of the
cognitive debriefing sample is presented in Table 1. The par-
ticipants' mean pain intensity on 0‒10 NPRS was 5.73 (SD 1.98).

No major cultural adaptations were needed. Only minor lin-
guistic modifications were made in items 1, 4, 5, 6, and 7. For
example ‘spread down my legs(s)’ in item 1 was changed to
‘moved to my leg’ to achieve semantic equivalence. In item 4
‘dressed more slowly than usual’ was changed into ‘wear my
clothes’ to match the closet meaning of the item while it
captured the upper extremity's physical function achieving se-
mantic and conceptual equivalence. Similarly, in item 7 instead
of the word ‘terrible’, a translation for the word ‘horrible’ was
used that is darlagdo, which the majority of participants
preferred. Online Supporting Information S1 presents the de-
tails of the modifications made.

3.2 | Measurement Properties Testing

3.2.1 | Sample Characteristics

The sample consisted of 102 participants: 54 were recruited
from the community and 48 were from the hospitals. The mean
age of the participants was 40.1 (SD 12.4) years and the mean
body mass index was 25.8 (SD 4.2) kg/m2. Fifty‐nine percent
reported chronic LBP, 35% reported acute LBP, and 6% reported
subacute LBP. At the follow‐up, 22 participants reported slight
improvement, 16 reported significant improvement, and 20

5 of 11



reported substantial improvement according to the GRoC scale.
Thirty‐two participants reported no change, while three re-
ported worsening of symptoms based on the GRoC scale. The
demographic and clinical characteristics of the study partici-
pants are presented in Table 2. The baseline scores of the
measurement instruments are presented in Table 3.

3.2.2 | Internal Consistency

Cronbach's α was 0.72 for the overall Nepali SBST scale and 0.66
for the psychosocial subscale.

3.2.3 | Test‐Retest Reliability

ICC2,1 was 0.94 (95% CI, 0.87–0.97) for an overall scale and 0.87
(95% CI, 0.73–0.94) for the psychosocial subscale when the
agreement was calculated using the 32 participants reporting
‘no change’ in their status on the GRoC scale. Similarly, the
corresponding Kappa values for categorised scores were lower:
0.68 (95% CI, 0.43–0.93) for the overall scale and 0.79 (95% CI,
0.52–1.00) for the psychosocial subscale (Table 4).

3.2.4 | Construct Validity

All five hypotheses (100%) were met for both the overall scale
and psychosocial subscale of the Nepali SBST, confirming the

construct validity. As hypothesised, the correlations of the SBST
psychosocial subscale and the measures of psychological func-
tioning were stronger than the correlations of the SBST total
score and the measures of psychological functioning. The
strength and direction of associations are presented in Table 5.

3.2.5 | Discriminative Validity

The AUCs for the overall score and psychosocial subscore
ranged from 0.73 (95% CI, 0.61–0.85) to 0.80 (0.71–0.89) (see
Table 6).

3.2.6 | Floor and Ceiling Effects

No floor or ceiling effects were detected as only 9% of partici-
pants reported the lowest scores, and 1% reported the highest
scores.

4 | Discussion

The SBST was successfully translated into Nepali and demon-
strated content validity, reliability, construct, and discriminative
validity without floor and ceiling effects in Nepali adults with
non‐specific LBP. The results have important clinical, research,
and policy implications.

4.1 | Implications

The SBST is the first translation of a LBP screening tool in
Nepal. It can be used in clinical settings to identify and manage
individuals at high risk of chronic LBP‐related disability. By
stratifying individuals into risk groups, it can assist clinicians
and patients in making informed treatment decisions, poten-
tially leading to improved health outcomes. The availability of
Nepali SBST can contribute to future research on targeted in-
terventions to prevent and treat LBP based on risk stratification.
The SBST also has the potential to support policymakers in
improving healthcare utilization and targeted treatment access.

4.2 | Meaning of the Study Results and
Comparisons With Published Research

4.2.1 | Reliability

The Cronbach's alpha values for the overall scale and psycho-
social subscale of the Nepali SBST demonstrated no evidence of
item redundancy. The SBST is a multi‐construct tool developed
for screening high‐risk individuals with low back pain to stratify
them for appropriate treatment, and is not meant to be used as
an outcome measure. Therefore, the internal consistency find-
ings for overall and sub‐scales should not be evaluated to
determine the reliability of the questionnaire. This approach is
based on a formative model, where internal consistency holds
less significance.

TABLE 1 | Description of cognitive debriefing sample.

Variables Number (%)

Sex

Women 11 (73.3)

Men 4 (26.7)

Religion

Hindu 13 (86.7)

Buddhist 2 (13.3)

Ethnicity

Chhetri 6 (40.0)

Newar 4 (26.7)

Brahmin 2 (13.3)

Others 3 (20.0)

Education

Higher secondary 5 (33.3)

Undergraduate 6 (40.0)

Master's degree and above 4 (26.7)

Low back pain category

Acute (< 6 weeks) 6 (40.0)

Subacute (6–12 weeks) 3 (20.0)

Chronic (> 12 weeks) 5 (33.3)

Missing response 1 (6.7)
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TABLE 2 | Demographic and clinical characteristics of study
participants.

Variables Number (%)

Sex

Female 65 (63.7)

Male 37 (36.3)

Religion

Hindu 88 (86.3)

Buddhist 13 (12.7)

Others 1 (1.0)

Ethnicity

Brahmin 28 (27.5)

Chhetri 24 (23.5)

Newar 24 (23.5)

Tamang/Rai/Limbu/Sherpa/Lama 14 (13.6)

Others 12 (11.8)

Marital status

Married 75 (73.5)

Unmarried 26 (25.5)

Separated/Divorced 1 (1.0)

Education

Did not go to school 3 (2.9)

Primary education 5 (4.9)

Secondary 19 (18.6)

Higher secondary 18 (17.6)

Undergraduate 35 (34.3)

Master's degree and above 22 (21.6)

Employment status

Employed 70 (68.6)

Unemployed/Housemaker 25 (24.5)

Retired/Others 7 (6.9)

Individual monthly income (NPR)

No income 27 (26.5)

< 10,000 4 (3.9)

11,000–30,000 26 (25.5)

31,000–49,000 25 (24.5)

≥ 50,000 20 (19.6)

Comorbidities

No comorbidities 69 (67.6)

Hypertension 13 (12.7)

Multiple/Others 13 (12.7)

Hyperthyroidism 5 (4.9)

Diabetes 2 (2.0)

STarT back risk categorisation

Low risk 53 (52.0)

Medium risk 29 (28.4)

(Continues)

TABLE 2 | (Continued)

Variables Number (%)

High risk 20 (19.6)

Disability categorisation

ODI ≥ 12 80 (78.4)

ODI < 12 22 (21.6)

Catastrophizing categorisation

PCS ≥ 20 25 (24.5)

PCS < 20 77 (75.5)

Depression categorisation

PROMIS‐depression ≥ 60 10 (10)

PROMIS‐depression < 60 92 (90)

Fear avoidance categorisation

TSK ≥ 41 29 (28.5)

TSK < 41 73 (71.5)
Abbreviations: ODI Oswestry Disability Index, PCS Pain Catastrophizing Scale,
PROMIS Patient Reported Outcome Measurement Information System, TSK
Tampa Scale of Kinesiophobia.

TABLE 3 | Baseline scores of the measurement instruments
(N = 102).

Measurement
instruments (score range)

Median (IQR)
or mean (SD)

Range
(min–
max)

NPRS score (0–10) 5 (4–8) 3–10

SBST overall score (0–9) 3 (1–6) 0–9

SBST psychosocial subscore
(0–5)

2 (1–3) 0–5

ODI score (0–100) 22 (14–36) 2–72

PCS score (0–52) 13 (5.0–19.2) 0–42

TSK scorea (17–68) 36.9 (0.6) 21–51

PROMIS‐depression short
form 8b score (37.1–81.1)

47.2 (54.3–37.1) 31.1–73.6

QoL score (2–10) 7 (6–8) 3–10
Abbreviations: IQR Interquartile range, N Sample, NPRS Numerical Pain Rating
Scale, ODI Oswestry Disability Index, PCS Pain Catastrophizing Scale, PROMIS
Patient Reported Outcome Measurement Information System, QoL Quality of
Life, SBST STarT Back Screening Tool, TSK Tampa Scale of Kinesiophobia.
aTSK scores were normally distributed; therefore, the presented scores are mean
and SD.

TABLE 4 | Reliability of the Nepali STarT back screening tool.

Measurement
instruments

Cronbach's
α

ICC2,1
(95% CI)

Kappa
(95% CI)

(N = 102) (N = 32) (N = 32)
SBST overall scale 0.72 0.94

(0.87–0.97)
0.68

(0.43–0.93)

SBST psychosocial
subscale

0.66 0.87
(0.73–0.94)

0.79
(0.52–1.00)

Abbreviations: CI Confidence interval, ICC Intraclass correlation coefficient,
N sample, SBST STarT Back Screening Tool.
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The test‐retest reliability was good to excellent for the overall
scale and psychosocial subscale. The findings were comparable
to the Norwegian (Robinson and Dagfinrud 2017), German
(Karstens et al. 2015), Persian (Abedi et al. 2015), and Dutch
(Bier et al. 2017) versions of the scale. Our study opted for a 3‐
day test‐retest interval for pragmatic reasons (loss to follow‐up is
much higher for longer follow‐ups in our settings), which we
(Basnet et al. 2023) and others have used in previous research
(Bier et al. 2017; Luan et al. 2014; Piironen et al. 2016; Robinson
and Dagfinrud 2017; Wiangkham et al. 2021). Three‐day follow‐
up also minimises symptom alterations and is also sufficient for
preventing recall bias, especially with eight scales administered
during baseline and follow‐up assessments (Acharya et al. 2014;
Sharma et al. 2017; Sharma et al. 2018; Sharma et al. 2018).

4.2.2 | Validity

The Nepali SBST demonstrated construct validity as all a priori
hypotheses were supported, consistent with Thai (Wiangkham
et al. 2021), Brazilian (Pilz et al. 2017), Greek (Billis et al. 2021),
Turkish (Yılmaz Yelvar et al. 2019), Bangla (Hasan and
Ahmed 2020), French (Bruyère et al. 2014), and German
(Karstens et al. 2015) versions. The Nepali SBST demonstrated
discriminative validity as all observed AUCs were acceptable to
excellent, consistent with Brazilian (Pilz et al. 2017), English
(Hill et al. 2008), German (Karstens et al. 2015), Thai
(Wiangkham et al. 2021), and Greek (Billis et al. 2021) versions.
These findings suggest that the Nepali SBST effectively differ-
entiated the clinical status of individuals, as measured by some
of the commonly used self‐reported measures. In general, the
observed AUCs in our study were slightly lower than those

previously reported for the original English version of the SBST
(Hill et al. 2008). Differences in AUCs across studies may be
attributed to variations in reference standard measures used
across studies (Billis et al. 2021; Karstens et al. 2015; Wiangk-
ham et al. 2021).

4.3 | Strengths and Limitations

This study has notable strengths. The translation and cross‐
cultural adaptation processes followed international standards,
ensuring that the Nepali SBST is comprehensible, relevant, and
culturally appropriate for Nepali‐speaking adults. We adhered
to COSMIN recommendations, ensuring methodological quality
and accurate interpretation of measurement properties (Mok-
kink et al. 2019; Terwee et al. 2018). For example, adequate
sample size and appropriate statistical methods were employed
for the assessment of reliability and validity. Test‐retest reli-
ability was assessed under the same conditions, using GRoC,
ensuring participant stability. Construct and discriminative
validity were evaluated by testing a priori hypotheses. Addi-
tionally, participants were recruited from clinical and commu-
nity settings, which broadens the generalisability of our
findings.

The results of the study should also be considered in the light of
its limitations. First, the study included a small proportion of
individuals with low education levels and a small number of
high‐risk participants, limiting the generalisability of the study
results to these populations. The limited number of high‐risk
participants posed difficulty in testing the psychosocial sub-
scale. Second, the study utilised a short follow‐up period and

TABLE 6 | Discriminative validity of the Nepali STarT Back Screening Tool (N = 102).

Case definition
AUCs of SBST overall scale

AUCs of SBST psychosocial
subscale

(95% CI) p value (95% CI) p value
ODI ≥ 12 0.80 (0.71–0.89) < 0.001a 0.77 (0.66–0.87) < 0.001a

PCS ≥ 20 0.73 (0.61–0.85) 0.001a 0.77 (0.66–0.87) < 0.001a

TSK ≥ 41 0.75 (0.63–0.87) < 0.001a 0.79 (0.69–0.89) < 0.001a

PROMIS‐depression ≥ 60 0.80 (0.67–0.93) 0.002a 0.78 (0.66–0.91) 0.003a

Abbreviations: AUCs Area under the curve, CI Confidence interval, N Sample, ODI Oswestry Disability Index, PCS Pain Catastrophizing Scale, PROMIS Patient Reported
Outcome Measurement Information System, SBST STarT Back Screening Tool, TSK Tampa Scale of Kinesiophobia.
aStatistically significant correlations (p < 0.05).

TABLE 5 | Correlations of the Nepali STarT Back Screening Tool with criterion measures for construct validity (N = 102).

Measurement instruments
SBST overall scale SBST psychosocial subscale

ρ (95% CI) p value ρ (95% CI) p value
ODI 0.65 (0.52–0.75) < 0.001a 0.53 (0.37–0.66) < 0.001a

PCS 0.48 (0.31–0.62) < 0.001a 0.55 (0.39–0.67) < 0.001a

TSK 0.43 (0.25–0.58) < 0.001a 0.49 (0.32–0.63) < 0.001a

PROMIS‐ depression 0.32 (0.13–0.49) 0.001a 0.37 (0.18–0.53) < 0.001a

QOL −0.30 (−0.47 to −0.11) 0.002a −0.37 (−0.53 to −0.18) 0.002a

Abbreviations: ρ Spearman correlation coefficient (rho), CI Confidence Interval, ODI Oswestry Disability Index, PCS Pain Catastrophizing Scale, PROMIS Patient
Reported Outcome Measurement Information System, QOL Quality of Life N Sample, SBST STarT Back Screening Tool, TSK Tampa Scale of Kinesiophobia.
aStatistically significant correlations (p < 0.05).
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the participants were not followed up at a longer follow‐up
time‐point to test the predictive ability of the SBST. Therefore,
future research utilising a longer follow‐up (e.g., 6 months) to
assess its predictive capability. Finally, whilst we followed
guidance from Beaton and colleagues (Beaton et al. 2000),
our expert committee did not include people with lived expe-
rience of low back pain, which in hindsight, was a clear study
limitation.

4.4 | Recommendations for Future Research

Future research should focus on investigating additional mea-
surement properties of the Nepali SBST, such as predictive
validity and responsiveness, using longer follow‐up time pe-
riods. Validating the SBST in other types of LBP beyond non‐
specific LBP would be beneficial. Given the prevalence of
internet and smartphone usage, there is a need to assess the
measurement equivalence of the online version of the SBST for
the Nepali population. Conducting high‐quality randomized
trials testing the effectiveness of the stratified approach in lower
middle‐income country settings such as Nepal may help
appropriate resource allocation for the different risk groups and
prevent the provision of providing unnecessary care for low/
medium risk individuals with LBP (Buchbinder et al. 2018;
Sharma and McAuley 2022).

5 | Conclusion

The SBST was successfully translated and cross‐culturally
adapted into Nepali. The Nepali translation of the SBST
demonstrated test‐retest reliability, construct validity, and
discriminative validity. Items once considered part of the psy-
chosocial subscale have been discovered to represent more than
one construct. Therefore, we suggest that this subscale is better
perceived as a grouping of individual psychosocial constructs
rather than using it as an outcome measure. The Nepali trans-
lation of the SBST can be used for research and clinical purposes
among Nepali‐speaking adults with non‐specific LBP. The
effectiveness of the stratified approach for LBP management
using SBST needs further testing in Nepal.
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