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Abstract

Objective: The STarT Back Tool (SBT) is a recently validated tool developed to identify
subgroups of patients with low back pain (LBP) to guide early secondary prevention in
primary care. Our objective was to assess the reliability and validity of the French version of
the SBT.

Methods: Outpatients with LBP aged between over 18 years attending rehabilitation centre,
back school, private physiotherapists unit or fitness centre were included. The SBT, the
Roland-Morris Disability Questionnaire (RMDQ), the Orebro Musculoskeletal Pain Screening
Questionnaire (OMPSQ), the Medical Outcomes Survey Short Form 36 (SF-36)
questionnaire and a pain visual analogic scale (VAS) were completed by patients. Test-
retest reliability was assessed with Kappa score or the intraclass coefficient correlation (ICC),
internal consistency of the psychological subscale with the Cronbach a coefficient, construct
validity with the Spearman coefficient correlation and floor and ceiling effects by percentage
frequency of lowest or highest possible score achieved by respondents.

Results: 108 patients with LBP were included. The reliability of the total score was excellent
between the test and the retest, with an ICC of 0.90 (0.81-0.95). The Cronbach a coefficient
was 0.73 showing a good internal consistency for the psychological subscale. High
correlation coefficients of 0.74 between SBT and RMDQ and 0.74 between the SBT and
OMPSQ were observed. As expected, low to moderate correlations were observed between
the SBT total score and some dissimilar measures of the SF-36. The lowest possible SBT
score was found in 8 patients (7.4%) whereas only three patients (2.8%) had the highest
possible SBT score.

Conclusions: The French version of the SBT is a reliable and valid questionnaire as is the
original English version. Therefore, this new version may help French-speaking clinicians

and scientists to stratify patient with LBP.
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INTRODUCTION

Low back pain (LBP) is the most prevalent and costly musculoskeletal problem in today’s
economically advanced societies, and may lead to long-term disability combined with
frequent use of health services (1). Although LBP is a common condition, the outcomes of
physical therapy care for patients with LBP appear to be variable and, at times, suboptimal,
with many patients failing to experience significant reductions in pain and disability.
Considering the prevalence of patients receiving therapy for LBP, improving the care
provided for this condition could have a significant impact on the overall quality of care
provided (2). Therefore, it is of high importance to identify patients at risk for developing
persisting LBP at an early stage. To detect these patients, prognostic factors of chronicity
must be known. Screening instruments are needed to assess these influencing factors and to
foretell the course of LBP. Several back pain screening tools exist to aid clinicians in

identifying patients either ‘at risk’ of chronicity or to improve targeting of treatment (1).

The Keele STarT Back Tool (SBT) is a recently validated tool developed to identify
subgroups of patients needing specific rehabilitation in early secondary prevention in primary
care (3). The conceptual purposes of the SBT (Hill et al., 2008) were to identify patients with
potentially treatment modifiable prognostic indicators using a brief, user-friendly tool and to
validate cut-off scores for subgrouping patients into 1 of 3 a priori initial treatment options in
primary care. Currently, the SBT is translated in nearly twenty languages. Recently, the
French translation and cross-cultural adaptation of the SBT has been validated (4). However,
besides the validation of the translation in itself, it is highly recommended that, after the
translation and adaptation process, the investigators ensure that the new version has
appropriate psychometric properties needed for the intended application (5). Indeed an
instrument should retain both the item-level characteristics such as item-to-scale correlations

and internal consistency, as well as reliability and construct validity at the score-level.



The objective of the present study is to assess, over a large number of subjects, the reliability

and the validity of the previous cross-culturally adapted French version of the SBT.



METHODS

Patients

Outpatients attending a rehabilitation centre, a back school, six private physiotherapists units
or two fitness centres were enrolled between July and September 2012. The inclusion
criteria were patients with chronic nonspecific LBP (i.e., lasting more than 3 months) aged at
least 18 years. Our study was accepted by the Ethical committee of the University of Liege

and written consent was signed by all patients.

Outcome assessments

The SBT

The SBT is a validated questionnaire containing 9-items; they were selected as predictive of
‘poor prognosis’ following a literature review and a secondary analysis to identify strong
independent predictors for persistent disabling back pain (3). All items use a dichotomised
response format (‘disagree’ = 0 point, ‘agree’ = 1 point), except for the item related to
bothersomeness, which uses a 5-point Likert scale. The overall SBT score ranges from 0 to
9 and is produced by summing all positive items; a psychosocial subscale score ranging from
0 to 5 is produced by summing bothersomeness, fear, catastrophising, anxiety, and

depression items (items 5 to 9).

Pain intensity

Pain intensity was assessed by means of a self-administered visual analogic scale (VAS)

ranging from O (no pain at all) to 10 (the worst imaginable pain) (6).



The Roland-Morris Disability Questionnaire (RMDQ)

The RMDQ is a self-administered specific questionnaire designed to assess disability caused
by LBP consisting of 24 yes-no items. The total score ranges from 0 (no disability) to 24
(maximum disability) (7). The validated French version of the RMDQ (i.e. the EIFEL

questionnaire) was used in the present study (8).

The Orebro Musculoskeletal Pain Screening Questionnaire (OMPSQ)

The OMPSQ consists of 24 self-report items (21 items are scored); they were selected
following a literature review to identify strong independent risk factors for work absence (9).
The authors defined ‘poor prognosis’ as the accumulation of 30 days or more of sick leave at
a six months follow-up. The OMPSQ’s 21 scored items use an 11-point response format,
apart from item 1 (pain sites), which has five descriptive components that are double
weighted. The instrument therefore provides a potential score ranging from two to 210 points.

The French version of the tool was used in this study (10).

The Medical Outcomes Survey Short Form 36 (SF-36) questionnaire

The SF-36 is a widely used generic outcome measure, which consists of eight domains;
physical function, role-physical, pain, general health, vitality, social functioning, role-
emotional and mental health. The SF-36 is self-explanatory and takes about 10 min to
complete. The SF-36 score ranges from 0 to 100, O indicating extreme problems and 100

indicating no problem. We used the validated French version of the questionnaire (11)

Psychometric scale properties

Sample size



As suggested by Terwee et al. (12), i.e., the study sample size consisted of at least 50
patients for reliability and construct validity and of at least 100 responders for internal

consistency.

Test-retest reliability

Test-retest stability was analysed by asking the patients to fill in again the questionnaire 2
weeks later. This test was only performed among the patients that reported no change in
back pain over the week to the question “did you experience some change in you low back
pain during the past two weeks?”. The intraclass coefficient correlation (ICC) was used to
test the reliability between the baseline and retest scores and the Kappa test was used to
evaluate item-by-item agreement. Values between 0.60 and 0.80 indicated good reliability
whereas values higher than 0.80 indicated excellent reliability.  Ninety-five percent

confidence intervals (Cl) were calculated for ICC values.

Internal consistency

Internal consistency is the estimation of item homogeneity. Items of the scale should tap
various aspects of a unique trait, not different attributes. The internal coherence was
examined using Cronbach a, which was estimated for the psychosocial subscale of the

questionnaire, with a value of more than 0.70 being considered as acceptable.

Construct validity

Construct validity represents the extent to which the results of the questionnaire are related
to the theoretical concept to be measured. Construct validity includes the degree of

correlation between an instrument and other measures that assess similar concepts (e.g. the



SBT versus the VAS, the RMDQ or the OMPSQ = convergent validity) and the divergence
from measures that are dissimilar (SBT versus some items of the SF-36 = discriminant
validity). There is no consensus in the literature on the criterion to determine when two
measures should be considered correlated. Validity was evaluated by the Spearman
correlation coefficient according to the following criteria: excellent (r = 0.81-1.0), very good (r

=0.61-0.80), good (r = 0.41-0.60), acceptable (r = 0.21-0.40), and fair (r = 0-20).

Floor and ceiling effects

The floor and ceiling effects were analysed by calculating the percentage frequency of lowest
or highest possible score achieved by respondents. Floor and ceiling effects higher than 15%

were considered to be significant.

Statistical analysis

All statistical analyses have been made using the SPSS 16.0 for Windows. A Shapiro-Wilk
test verified the normal distribution for all parameters. Quantitative variables that were
normally distributed were expressed as mean + standard deviation (SD) and quantitative
variables that were not normally distributed were expressed as median (percentile 25,

percentile 75). Qualitative variables were reported as absolute and relative frequencies (%).



RESULTS

Subjects

The study included 108 patients with LBP: 60 women (55.6%) and 48 men (44.4%) with a
mean age of 49.5 years (range: 34-59). A substantial proportion (75.9%) of the population
experienced LBP for more than 6 months. Table 1 summarizes other clinical characteristics.

All questionnaires were correctly answered without missing data.

Test-retest reliability

Among the whole study population, 60 were asked to fill in again the SBT one week after the
first one. Among the patients that reported no change in back pain over the week (n=35),
there was an excellent agreement between the test and the retest total score, with an ICC of
0.90 (95% CI 0.81-0.95). Item-by-item agreement as well as psychosocial subscale score

agreement is presented in Table 2.

Internal consistency
The Cronbach a coefficient was 0.74 for the psychosocial subscale, showing a good internal

consistency.

Construct validity

For the convergent validity, very good correlation coefficients (0.74) were found between
SBT and RMDQ and between SBT and OMPSQ, as shown in Table 3. As expected,
correlation coefficients were also high, between the item 3 of the SBT and the item 17 of the
RMDQ (r=0.71) as well as between the item 4 of the SBT and the item 9 of the RMDQ
(r=0.70). The very low correlation coefficients found between the total score of the SBT and
the vitality, role-emotional and mental health scores of the SF-36 (r=-0.28, -0.31, -0.32,

respectively) confirmed the discriminant validity of the SBT.
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Floor and ceiling effects
The lowest and highest possible SBT scores were found only in 8 (7.4%) and in 3 patients
(2.8%), respectively. For the psychological subscale lowest and highest possible scores

were found only in X (X.X%) and in X patients (X.X%), respectively.

11



DISCUSSION

The objective of the present study was to assess the reliability and the validity of the French
version of the SBT. According to the present study, the test-retest reliability of the French
translation of the SBT is excellent when considering the measure of the whole score
(ICC>0.900) and the psychosocial subscale (ICC>0.800).This is in line with the reliability
data published about the original validation of the tool (3). The internal consistency of the
SBT psychological subscale is good (Cronbach a coefficient of 0.74) and also in line with the
validated paper of the original tool. The convergent validity of the French version of the SBT
was analysed by comparing it with other back pain screening tools. As expected, we found a
very good correlation between the SBT and both the RMDQ and the OMPSQ. High
correlations were also observed between similar items of the SBT and the RMDQ. The
moderate correlation observed between the SBT and some health dimensions of the SF-36
(e.g. role-physical, physical function, general health) suggests that the theoretical construct
of the measures are not completely the same. The divergent validity was shown by the low
correlation observed between the SBT and the vitality, role-emotional and mental health
scores of the SF-36. These results were as expected because these tools are supposed to

measure different conceptual constructs.

Back specific instruments, such as the RMDQ and the OMPSQ but also the Core Outcome
Measures Index (13), the Quebec back pain disability scale (14) and the Dallas Pain
Questionnaire (15) have been cross-culturally adapted to French. However, there is no “gold
standard” for which questionnaire should be used, and different doctors and physicians have
their own choices of the questionnaire. Although the SBT has been validated recently, SBT is
increasingly used and seems to be of potential interest for the management of patients with
LBP (2, 16-21). Indeed, this tool has the specific interest to classify patients according to the
risk of chronicity. A recent large randomised controlled trial involving 851 adults followed for

12 months showed the clinical effectiveness and cost-effectiveness of stratified primary care
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(using the SBT questionnaire) compared with non-stratified current best practice (22). The
results demonstrated that the stratified care approach significantly reduced levels of disability
and was cost-saving compared to the current best practice management approach.
Unfortunately, the SBT has only been fully validated in English (original version) (3), Danish

(23), and Spanish (24).

The lack of validated translations of the SBT making difficult the comparison of our results
with others. Moreover, it should be acknowledged that there is no clear recommendation for
the assessment of reliability and validity of a translated questionnaire to the opposite of the
translation process where clear recommendations exist (5). It should also be pointed out
that, as there is no gold standard screening tool and because all these tools are not validated
in every language, authors wishing to validate a translated questionnaire often used their
own reference tool. Furthermore, studying the validity of such questionnaire remains difficult
considering the absence of a “gold standard”. However, in our study, we have used the most
widely used tools already validated in French. At last, the statistics used in the present
study to assess reliability and validity are the most widely used in the literature. Moreover,
as recommended (12), our study population included at least the requested 50 subjects for

reliability and construct validity and at least 100 subjects for internal consistency.

In conclusion, the French version of the SBT is reliable and valid and can therefore be
recommended for clinical and research purposes. The next step will be to assess the
effectiveness of this version to identify subgroup of patients at different risk of progression to

the chronicity in a French-speaking population.
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Table 1. Baseline characteristics of the study population

Variables n
Age (year) 108 49.5 (34.5-59.0)
Women (%) 108 60 (55.6)
Body mass index (kg/m?) 108 25.0 (21.5-27.1)
Duration of low back pain 108
< 1 month 1(0.9%)
1-3 months 11 (10.2%)
4-6 months 14 (13.0%)

7 months-3 years

> 3 years
Pain visual analogic scale (0-100) 108
STarT Back 108
Low risk

Moderate risk

High risk
Roland-Morris Disability Questionnaire 108
Orebro Musculoskeletal Pain Screening 56
Questionnaire
SF-36 56

SF-36 physical component scale

SF-36 mental component scale

35 (32.4%)
47 (43.5%)
43.2+26.4
X
51 (47.2%)
30 (27.8%)
27 (25%)

6 (3-11)

84.5 (71-116)

53.7+21.0

60.5 (37.1-75.7)




Table 2. Test-retest reliability of the SBT assessed by calculating the Kappa score and

intraclass coefficient correlation (ICC)

Items Kappa score IC 95%
1 0.716 0.490-0.943
2 0.815 0.618-1
3 0.798 0.583-1
4 0.873 0.703-1
5 0.547 0.252-0.842
6 0.495 0.194-0.795
7 0.746 0.513-0.980
8 0.659 0.417-0.901
9 0.625 0.362-0.888

Intraclass coefficient
correlation (ICC)
Psychosocial score 0.815 0.664-0.902

Total score 0.900 0.812-0.948
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Table 3. Correlations between the SBT and the other questionnaires

Questionnaire Coefficient correlations

pain VAS 0.66
RMDQ 0.74
OmMPsQ 0.74
SF-36
Physical function -0.58
Role-physical -0.49
Body pain -0.71
General health -0.46
Vitality -0.28
Social functioning -0.44
Role-emotional -0.31
Mental health -0.32
item 17 of the RMDQ and item 3 of the SBT 0.71
item 9 of the RMDQ and item 4 of the SBT 0.70
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