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Background: The STarT Back Tool (Subgrouping for Targeted Treatment; SBT) was developed and vali-
dated in the United Kingdom for adults with non-specific low back pain (LBP) to provide risk stratifi-
cation groups. An Arabic version has not yet been developed. Consequently, our objectives were: First, to
cross-culturally adapt the SBT for use in Arabic speaking adults (SBT-Ar) with LBP. Second, to assess the
face, content and construct validity of SBT-Ar against relevant reference standards.
Methods: This was a prospective, cross-sectional study carried out in the outpatient department in a
tertiary care hospital. A total of 59 participants (aged 18e60) with LBP able to read Arabic completed the
questionnaire. SBT cross-cultural adaptation was performed according to published guidelines. Face and
content validity were explored by individual interviews. Construct validity was assessed using pre-
hypothesized correlations with relevant reference standards.
Results: Following 48 individual interviews the SBT final version was reached and demonstrated face and
content validity. The SBT-Ar total score and psychosocial sub-scale had acceptable internal consistency
and no redundancy (Cronbach a ¼ 0.7). Moderate Spearman's correlations were found between the SBT-
Ar total score and reference standards (Arabic Pain Numeric Rating Scale NRS-Ar r ¼ 0.50 and Arabic
Oswestry Disability Index ODI-ar r ¼ 0.51). As expected the SBT-Ar psychosocial subscale had medium to
high correlations with the psychosocial reference measures (Arabic Fear-Avoidance Beliefs Questionnaire
Physical Activity FABQPA-Ar r ¼ 0.41, Arabic Hospital Anxiety and Depression Scale-Anxiety HADSA-Ar
r ¼ 0.58, Arabic Hospital Anxiety and Depression Scale-Depression HADSD-Ar r ¼ 0.45 and Arabic Pain
Catastrophizing Scale PCSeAr r ¼ 0.69).The SBT-Ar showed no significant floor or ceiling effects.
Conclusion: This study culturally adapted and preliminary validated SBT into Arabic.
Study design: Prospective, Cross-sectional.
Crown Copyright © 2018 Published by Elsevier B.V. on behalf of The Japanese Orthopaedic Association.

All rights reserved.
1. Introduction

Low back pain (LBP) is the most common cause of activity lim-
itation and absence from work throughout the world [1]. Conse-
quently, it imposes a high economic burden on individuals,
families, societies and governments [1]. It is a recurring condition
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with 60e80% of patients in the United Kingdom consulting their
physician a year later for the same problem [2]. The prevalence
among adults in Saudi Arabia is estimated at 18.8% [3]. Non-specific
LBP with no known disease or pathology can range from 20 to 85%
[4]. The estimated lifetime prevalence of non-specific LBP is
60e70% in industrialized countries with one-year prevalence of
15e45% and adult incidence of 5% per year [1].

The STarT Back Tool (Subgrouping for Targeted Treatment; SBT)
is a self-reported prognostic questionnaire, which can be used by
se Orthopaedic Association. All rights reserved.
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primary care providers [2]. It was validated to identify individuals
with LBP in primary care with prognostic indicators for persistent
disabling pain [2]. It is a useful component of stratified care, where
patient prognostic subgroups are matched with appropriate treat-
ment plans [2]. In a randomized controlled trail published in 2011,
Hill et al. found that the prognostic stratified care was cost effective
and resulted in increased health outcomes when compared with
usual care [5]. Health outcomes included significant improvement
in disability (at 4 and 12 months), days off work (for 12 months
follow up), and patient satisfaction (for 4 months follow up) [5].

Beaton et al. defines cross-cultural adaptation of self-reported
measures as “a process that looks at both language translation
and cultural adaptation in the process of preparing the question-
naire for another setting” [6]. The SBT was cross-culturally adapted
and validated for use for adults with LBP in several countries. These
countries include Denmark [7], China [8], Japan [9], Germany
[10,11], Belgium [12,13], Spain [14], Iran [15], Brazil [16], Finland
[17] and Sweden [18]. There is a need for cross-cultural adaptation
of the SBT for use in Arabic speaking individuals with LBP. Thus, the
aims of this study were: 1) to linguistically and culturally adapt the
SBTand 2) to assess its face, content and construct validity for use in
adults with LBP in Saudi Arabia.

2. Materials and methods

This study was approved by the International Review Board
(IBR) at King Fahad Specialist Hospital Dammam (KFSH-D) and the
Research Ethics Board (REB) at the University of Toronto. All par-
ticipants in this study signed an informed consent form.

2.1. Cross cultural adaptation and assessment of face and content
validity

We obtained permission from the author of the original SBT for
cross-cultural adaptation for use in Arabic speaking adults with LBP.
The process of developing the Arabic Version of the SBT was done
according to the following stages described by Beaton et al. [6]:

2.1.1. Stage I: Initial Translation
Two translators translated the SBT from English to Arabic.

Translator 1 was aware of the concept being examined. A physical
therapist performed this translation to create the Translation
Version 1 (T1). Translator 2 had nomedical background and created
the Translation Version 2 (T2).

2.1.2. Stage II: Synthesis of the Translations
The two translators met with the presence of an observer and

synthesized the T1 and T2 versions to resolve any disagreements in
the translations. The Translation 12 (T12) was created at this stage.

2.1.3. Stage III: Back Translation
Two translators without a medical background but are native

English Speakers back translated the T12 from Arabic to English to
create the Back Translation 1 (BT1) and the Back Translation 2
(BT2).

2.1.4. Stage IV: Expert Committee
An expert committee was created to review all the translations

(T1, T2, T12, BT1, and BT2) and developed the pre-final version of
the SBT-Ar. The committee consisted of the Developer of the Tool,
an associate professor of physical therapy, an English language
professor, a language professional, physical therapists, and the
translators involved in the previous stages. Consensus was reached
on all items and the committee ensured that the final version was
comprehensible at the level of a 12 year old child or a 6th grader.
Downloaded for Anonymous User (n/a) at American University of
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2.1.5. Stage V Pretesting/Pilot of the Final Version
We pretested the questionnaire with a sample of 48 adults with

LBP. The participants completed the SBT-Ar andwere asked probing
questions about what they thought was meant by the question
items and responses. Any hesitations or ambiguities were recorded
including linguistic and cultural differences.

2.1.6. Stage VI Submission of the Document to the Developer
The final SBT-Ar and all versions of the translation, minutes of

the meetings, and reports from the previous stages were submitted
to the Developer for appraisal of the adaptation process.

2.2. Assessment of the construct validity of the Arabic Version of the
SBT

Similar to methods used by Hill et al. [2], the developed Arabic
version SBT-Ar scores and sub-scales were compared to relevant
reference measures, previously developed and validated for use
in Arabic speaking individuals. The SBT-Ar has two sub-scales:
the Physical and the Psychosocial. The Physical Sub-scale in-
cludes the pain and disability items; and the Psychological Sub-
scale includes the kinesiophobia, anxiety, catastrophizing,
depression and bothersomeness items. All reference measures
were validated for use in Arabic speaking individuals: the Arabic
Pain Numeric Rating Scale (NRS-Ar) (for pain) [19,20], the Arabic
Oswestry Disability Index (ODI-Ar) (for disability) [21,22], the
Arabic Fear Avoidance-Beliefs Questionnaire- Physical Activity
(FABQPA-Ar) (for kinesiophobia) [23], the Arabic Hospital Anxiety
and Depression Scale (HADS-Ar) (for anxiety and depression)
[24e26] and the Arabic Pain Catastrophizing Scale (PCSeAr) (for
catastrophizing) [27].

2.3. Recruitment and participants

Participants were recruited at KFSH-D in Saudi Arabia from Out-
Patient Departments: Physical Therapy and Medical/Surgical
Clinics. Data were collected between April 1st and June 23rd, 2016.
A participant was eligible for the study if he/she met the following
criteria: a) was an adult, aged 18 to 60; b) had a clinical diagnosis of
acute, sub-acute or chronic LBP with or without radiculopathy [5];
and c) was able to read and understand Arabic with at least
elementary school educational level. Participants with red flags
(e.g. cauda equina syndrome, tumor, infection or inflammatory
disease) and/or previous spinal surgery in the past 12 months were
excluded [5].

According to the Beaton et al. cross-cultural adaptation guide-
lines, pretesting of face and content validity of the final version of
SBT-Ar should be conducted with a sample size of 30e40 [6].

The SBT total score correlates moderately with the Oswestry
Disability Index (ODI) (Spearman's Correlation r ¼ 0.39) [17]. Based
on a 2-sided alpha value of 0.05 and a beta value of 0.2, the sample
size for the construct validity is recommended as, 47 to 62 by
Hulley et al. [28].

2.4. Data analysis

Statistical analysis was conducted using Statistical Package for
Social Sciences Statistics Software (Version 20). Descriptive statis-
tics were reported and consisted of mean and standard deviation if
the data were normally distributed. Otherwise, median and inter-
quartile range (IQR) were reported. A pairwise deletion or
available-case analysis was used to deal with missing data.

We examined the internal consistency (Cronbach a) of the
SBT-Ar total score and psychosocial sub-score to measure the
extent to which of items correlate with each other, and hence
 Beirut from ClinicalKey.com by Elsevier on August 06, 
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measure the same concept or construct. Since the SBT-Ar has
sub-scales measuring different constructs, acceptable internal
consistency is expected. A high Cronbach a value would suggest
there was a redundant item within the measure. The acceptable
value of Cronbach a is 0.7e0.9 [29]. Construct validity was
evaluated by assessing expected correlations between the SBT-Ar
Total Score, the Pain and Disability Sub-scale score, the Psycho-
social Sub-scale score, and the risk groups with the relevant
reference standards, using the Spearman's Correlation Coeffi-
cient, because the data were not normally distributed. Correla-
tion (r) levels were defined as; high (r � 0.6), moderate
(0.6 > r � 0.30), or low (r < 0.30) [30]. An alpha level (or type I
error level) of 0.05 was used to determine statistical significance.
Based on the findings of the French [12], Finnish [17] and
German [10] studies, it was hypothesized that: a) mean SBT-Ar
Total and the Pain and Disability Sub-scale scores would have
a moderate to high correlation with the Pain NRS-Ar and ODI-Ar
with scores going in the same direction; b) mean SBT-Ar Psy-
chosocial Sub-scale scores would have moderated to high cor-
relation with the FABQPA-Ar, HADS-Ar and PCSeAr; and c) the
SBT-Ar risk groups would have a positive correlation with the
reference standards. Floor and ceiling effects of the SBT-Ar were
considered present if 15% of the participants had minimum or
maximum scores [11].

3. Results

3.1. Cross cultural adaptation and assessment of face and content
validity

The forward translators met to resolve minor linguistic dis-
crepancies between the two versions in the directional statement,
items 1, 5 and 9. The Expert Committee reviewed all the versions of
the forward and backward translations (T1, T2, T12, BT1& BT2) and
reached a consensus on the pre-final version of the SBT-Ar. The
back translations were compared to each other and to the original
tool. This resulted in some changes to simplify the directional
statement to make it comprehensible at the level of a 12 year old
child or a 6th grader. All the statements in both back translations
were similar except item 6 (Anxiety). The item was retranslated
until a consensus was reached.

For the face and content validity, 48 individuals with LBP filled
out the questionnaire, followed by individual interviews. Fig. 1
shows the Recruitment Flow Diagram. The following ambiguities
in items 5 and 8 were reported: 1) Item 5 (Fear-Avoidance), “It's not
safe”with the Arabic literal translationwas interpreted as a security
issue. Therefore, it was replaced by “It is dangerous”. In addition,
another synonymwas used for theword “physically” because it was
not clear. 2) Item 8 (Depression) was misinterpreted as a matter of
‘ability’ and not ‘enjoyment’. When asked probing questions, some
participants explained that they agreed with the item when they
were unable to walk or sit because of their pain. They did not un-
derstand that the question was asking about enjoyment and not
ability. Thus, we adapted the item by adding examples such as
“enjoyment of eating, visiting friends, hobbies and work”. See Fig. 2
for a graphic representation of the Stages of Cross- Cultural Adap-
tation of the SBT-Ar and Fig. 3 represents the final version of the
SBT-Ar.

3.2. Internal consistency

There was no redundancy in the SBT-Ar Total items with a
Cronbach a coefficient of 0.07. The Psychosocial sub-score showed
acceptable internal consistency with a Cronbach a coefficient of
0.07.
Downloaded for Anonymous User (n/a) at American Universit
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3.3. Construct validity

The study sample included 59 participants. Fig. 1 shows the
Recruitment Flow Diagram. The baseline characteristics are shown
in Table 1 and scores of the SBT-Ar and the reference measures are
reported in Table 2.

We found significant correlations between the SBT-Ar Sub-scores
and the relevant reference standards, ranging from 0.33 to 0.71 (see
Table 3). While Table 4 shows a comparison of the percentage of
positive responses to SBT and the SBT-Ar items, Table 5 shows a
comparison of the total sub-scores and the percentage risk groups. In
addition, the Kruskal Wallis test showed significant difference be-
tween the risk groups (p¼ 0.05). This confirms the ability of the SBT-
Ar to stratify the patients into low, medium and high risk groups.

There was no significant floor or ceiling effect. Only 2 (3.4%)
participants scored the minimum score “0” and one participant
(1.7%) scored the maximum score “9”.

4. Discussion

We have cross-culturally adapted and completed a preliminary
validation of the SBT for use in Arabic Speaking Individuals. The
face and content validation of the pre-final version of the SBT-Ar
identified some ambiguities. The tool was adapted to its final
version, and showed acceptable face and content validity. There
was no redundancy in the SBT-Ar Total items. The Psychosocial Sub-
scale internal consistency was acceptable. We established the
construct validity of the newly developed SBT-Ar by demonstrating
a significant correlation to the following reference measures: pain
NRS-Ar, ODI-Ar, FABQPA-Ar, HADS-Ar and PCSeAr.

With respect to face and content validity, some linguistic issues
came up during the process. Similar linguistic issues were common
among other studies including the Danish [7], Chinese [8], Japanese
[9], German [10,11], French [12,13], Spanish [14], Iranian [15], Bra-
zilian [16], Finnish [17] and Swedish [18]. In our study, wemodified
items 5 (Fear Avoidance) and 8 (Depression), as the items were not
clearly understood. In other studies similar issues were noted. For
example, in the Danish [7] and German [10] study, changes were
made to item 5 (Fear Avoidance) to clarify the items. The partici-
pants in the French version study wondered if items 6 (Anxiety)
and 8 (Depression) were related to LBP or to general health. The
items were adapted to ensure they were LBP-related [13].

Similar to other validation studies of the SBT, we found significant
correlations between the SBT-Ar Total Score, Psychosocial Sub-scale
Score, Risk Groups and the relevant outcome measures. Correlations
were moderate between: the SBT-Ar Pain and Disability Subscore
with the ODI-Ar (r ¼ 0.33); SBT-Ar Psychosocial Subscore with the
FABQ-PA (r¼ 0.41), HADS-Ar (anxiety scale) (r ¼ 0.58) and HADS-Ar
(depression scale) (r ¼ 0.45). In the German version, there were
correlations ranging from r ¼ 0.35 to r ¼ 0.56 between the German
SBT, its psychosocial sub-score, risk groups and other measures the
Visual Analogue Scale (VAS), the Ronald Morris Disability Ques-
tionnaire (RMDQ), the Tampa Scale of Kinesiophobia (TSK), the Pain
Catastrophizing Scale (PCS), the Hospital Anxiety and Depression
Scale (HADS) and the 2- item Patient Health Questionnaire (PHQ-2)
[10]. The French version of SBT was found to have good convergence
validity when compared to other back pain questionnaires. High
correlation was found between the French version, and the RMDQ
(r ¼ 0.74) and the Orebo Musculoskeletal Pain Screening Question-
naires (OMPSQ) (r ¼ 0.74) [12]. Strong correlation (r ¼ 0.81) was
found between the Iranian Version and the ODI confirming conver-
gent validity [15]. The Finnish SBT version and its Psychosocial Sub-
score correlated moderately with the reference scales, intensity of
LBP, intensity of leg pain, ODI, OMPSQ and Beck Depression In-
ventory (r ¼ 0.31 to 0.45) except a weak correlation between the
y of Beirut from ClinicalKey.com by Elsevier on August 06, 
sion. Copyright ©2024. Elsevier Inc. All rights reserved.



Fig. 2. Stages of cross-cultural adaptation of the STarT Back Tool Arabic (SBT-Ar).

Fig. 1. Recruitment flow diagram.
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Fig. 3. STarT Back Tool Arabic. This is a licenced tool(©2007 Keele University) which was modified into Arabic with permission. The copyright (©2007) of the STarT Back Tool and the
associated materials is owned by Keele University, the development of which was part funded by the Arthritis Research UK.
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Table 3
Correlations (Spearman's coefficient) between SBT-Ar, subscores and risk group
with the other reference measures.

Reference measure SBT-Ar
total

SBT-Ar pain
and disability
subscore

SBT-Ar
psychosocial
subscore

SBT-Ar
risk group

NRS-Ar-average pain 0.50a 0.55a 0.36a 0.39a

ODI-Ar 0.51a 0.33a 0.53a 0.46a

FABQPA-Ar 0.40a 0.25 0.41a 0.37a

HADSA-Ar 0.60a 0.37a 0.58a 0.61a

HADSD-Ar 0.48a 0.37a 0.45a 0.45a

PCSeAr 0.71a 0.42a 0.69a 0.66a

SBT-Ar STarT Back Tool Arabic, NRS-Ar Numeric Rating Scale Arabic, ODI-Ar
Oswestry Disability Index Arabic, FABQPA-Ar Fear Avoidance Beliefs Question-
naire Physical Activity Arabic, HADSA-Ar Hospital Anxiety and Depression Scale
Arabic (Anxiety Scale), HADSD-Ar Hospital Anxiety and Depression Scale Arabic
(Depression Scale), PCSeAr Pain Catastrophizing Scale Arabic.

a Correlation is significant at 0.01 level.

Table 4
Comparison of positive individual item response “ Agree” of SBT-Ar and SBT.

Item SBT-Ar % SBT %

1. Referred leg pain 64 58
2. Comorbid pain 66 48
3. Disability (walking) 53 48
4. Disability (dressing) 34 64
5. Fear avoidance 53 51
6. Anxiety 58 52
7. Catastrophizing 17 45
8. Depression 53 59
9. Bothersomeness (very/extremely) 36 43

SBT-Ar STarT Back Tool Arabic, SBT STarT Back Tool.

Table 5
Comparison between SBT-Ar and SBT total, psychosocial subscore and risk groups.

SBT-Ar n ¼ 59 SBT n ¼ 131

SBT scores, mean (SD)
Total score 4.4 (2.3) 4.4 (2.6)
Psychosocial subscore 2 (2) median (IQR) 2.2 (1.6)

Risk group %
Low risk 36% 41%
Medium risk 44% 34%
High risk 20% 25%

SBT- Ar STarT Back Tool- Arabic, SBT STarT Back Tool, SD standard deviation, IQR
interquartile range.

Table 2
Average scores for SBT-Ar and reference measures.

Variable

SBT-Ar
SBT-Ar total, mean (SD) 4.4 (2.3)
SBT-Ar pyschosocial sub-score, median (IQR) 2 (2)
SBT-Ar pain and disability sub-score, median (IQR) 2 (2)
Reference measures
NRS-Ar average pain, median (IQR) 4.7 (4.7)
ODI-Ar, median (IQR) 23 (12)
FABQPA-Ar, median (IQR) 17 (9)
HADSA-Ar, mean (SD) 7.3 (4.6)
HADSD-Ar, median (IQR) 5 (7)
PCSeAr, median (IQR) 17 (24)

IQR interquartile range, SD standard deviation, SBT- Ar STarT Back Tool Arabic, NRS-
Ar Numeric Rating Scale Arabic, ODI-Ar Oswestry Disability Index Arabic, FABQ-PA-
Ar Fear Avoidance Beliefs Questionnaire Physical Activity Arabic, HADSA-Ar Hospital
Anxiety and Depression Scale Arabic (Anxiety Scale), HADSD-Ar Hospital Anxiety
and Depression Scale Arabic (Depression Scale), PCSeAr Pain Catastrophizing Scale
Arabic.

Table 1
Baseline characteristics of the SBT-Ar study patient population.

Variables

n 59
Age, median (IQR) 38 (18.8)
Gender female n (%) 40 (68%)
Pain duration, n (%)
< 1.5 months 2 (3.4%)
1.5e3 months 3 (5.2%)
4e6 months 2 (3.4%)
7e12 months 10 (17.2%)
> 12 months 41 (70.7%)

Employment status n (%)
Employed 30 (50.8%)
Homemaker 13 (22%)
Not working due to back pain 3 (5.1%)
Retired 5 (8.5%)
Unemployed for other reasons 8 (13.6%)

SBT-Ar STarT Back Tool- Arabic version, IQR interquartile range.
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psychosocial subscale and the ODI (r¼ 0.29) [17]. Finally there was a
strong correlation between SBT Swedish Version and its psychosocial
subscale with the OMPSQ-Short r ¼ 0.61 and r ¼ 0.60 respectively
[18]. Awide range of correlations was found which is possibly due to
the fact that different set of reference measures were used in each
study. However, all the studies including this one found significant
correlations which indicated that the cross-culturally SBT is valid in
all the different languages.
Downloaded for Anonymous User (n/a) at American University of
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This study has a major strength, all the reference measures used
for the construct validation were previously validated for use in
Arabic speaking individuals. On the other hand, this study has some
limitations. Our sample was recruited at KFSH-D, which is a tertiary
care center serving individuals with complexmedical diseases. This
sampling may explain the higher percentage of the medium risk
group for the SBT-Ar 44% versus 34% for the SBT. Therefore, our tool
may not be generalizable for use in primary or secondary health
care center populations.

5. Conclusion

The current study found that the SBT-Ar demonstrated good
face, content and construct validity. Clinicians working with Arabic
speaking individuals with LBP are now able to use the SBT-Ar in
their practice. Future multicenter (primary, secondary and tertiary)
studies are needed to further investigate the psychometric prop-
erties of the SBT-Ar including predictive validity and reliability.
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