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Abstract

Background: The Keele STarT MSK Tool divides musculoskeletal patients into three
prognostic groups for risk-stratified care. It has shown good predictive and
discriminative ability in development and validation samples.

Objectives: This study aimed to translate and validate the STarT MSK in a Hebrew

version, among Israeli people living with musculoskeletal (MSK) pain.

Method: A Cross-sectional study, with nested prospective sub-sample. The STarT
MSK was translated into Hebrew using published guidelines. A total of 153 adults
(18+) who reported living with MSK pain were administered the STarT MSK.
Clinical measures included for validity testing included the 12-Item Short-Form
Health Survey (SF-12), the Hospital Anxiety and Depression Scale (HADS), the Fear-

Avoidance Beliefs Questionnaire (FABQ) and a numerical pain rating scale (NPRS).

Results: The STarT MSK was forward and backward translated, with minor changes
to ensure cultural adaptation. The test-retest reliability of the STarT MSK total score
was excellent (intraclass correlation coefficient 0.92). Internal consistency for the
MSK scale was (0=0.612). The Spearman’s correlation coefficients between STarT
MSK total score and the validation measures confirmed the hypotheses and were

significant.



Conclusion: The Israeli translation and validation of the STarT MSK suggest that it is
a valid and reliable instrument. The STarT MSK discriminated low, medium, and

high-risk groups.

Keywords: Musculoskeletal pain; Keele STarT MSK screening tool; Translation;
Validation.



1 INTRODUCTION

Chronic musculoskeletal (MSK) pain is a widespread medical, social, and economic
problem, characterized by pain and loss of function. (Woolf and Pfleger 2003). The
prevalence of persistent MSK pain in the world population ranges from 25% to 32%
(Wijnhoven, de Vet, and Picavet 2006). Evidence from the global burden of diseases
studies suggests that low back pain (LBP) (the most prevalent MSK pain site) is one
of the leading causes of years lived with disability in Western Europe and Australia
(Murray et al. 2012). It is therefore imperative to reduce this burden by preventing the

transition from early stages of MSK pain to persistent disability.

Clinical guidelines for LBP, which is the most common MSK problem, (de Campos
2017) recommend an assessment using a risk stratification approach that links to
appropriate matched treatment options. This approach has been shown to improve
primary care decision-making (Jull 2017; Hill et al. 2020). The potential of risk
stratification approaches is that they can help to maximize the benefit of treatment,
whilst reducing the potential for harm and increasing health care efficiency (Campbell
et al. 2016).

The success in screening and matching for LBP led to the development and validation
of the Keele STarT MSK Tool (STarT MSK), for use in patients with the five most
common MSK pain areas seen in primary care (back, neck, shoulder, knee, and
multisite pain) which has shown a moderate to good predictive and discriminative
abilities (Dunn et al. 2017; Campbell et al. 2016; Dunn et al. 2021).

Obijectives: In this study, we aimed to translate and validate the STarT MSK into
Hebrew, according to the Consensus-based Standards for the selection of health
Measurement Instruments (COSMIN) taxonomy (Mokkink et al. 2010). The
psychometric properties assessed for reliability include test-retest and internal
consistency. For construct validity, the hypotheses propose significant associations
between the newly-translated Hebrew StarT MSK with measures of pain and
disability as well as depression, anxiety, and fear-avoidance of exercise. We
hypothesized that the STarT MSK would yield strong positive correlations with
disability and pain, and a moderately positive correlation with depression, anxiety,

and fear-avoidance of exercise.

2 METHODS



2.1 STarT MSK Tool

The STarT MSK is a prognostic questionnaire with ten-item assessing physical and
psychological risk in MSK patients with back, neck, shoulder, knee, multisite pain
(Campbell et al. 2016; Hill et al. 2020). Items include pain severity, anxiety,
bothersomeness, disability, comorbid pain, catastrophizing, health issues, depression,
fear of movement, and chronicity. The response to each item is a binary yes or no,
except for the question on the severity of pain, which is scores on an 11 point scale in
which 0=no pain, and 10=the worse pain. This scale is coded into 0-3. Responses are
added to create the total score (range 0-12), which categorizes the patient’s risk level:
low risk = 0 to 4, medium risk=>5 to 8, and high risk=9 to 12 (Campbell et al. 2016).

2.2 Translation procedure

The translation was carried out in Israel with the permission of the original developers
and followed the recommendations for best practices in questionnaire translation.
(Beaton et al. 2000; “WHO | Process of Translation and Adaptation of Instruments”
n.d.) The translation steps were: Three translators, who were fluent in both languages,
had Hebrew as their mother tongue, translated the questionnaire from English to
Hebrew, and compared the translations, to avoid ambiguous wording and
discrepancies, which were resolved through discussion. Two translators were aware of
the concepts being tested in the questionnaire, and one translator, representing the lay-

person perspective, was unaware of the concepts.

Next, a translation back to English was performed by two new translators. Both
translators had English as their mother tongue and were unaware of the concepts

behind the questionnaire and did not understand the field.

An expert committee (including two physiotherapy students in their final year, a
physical therapist, an MSK researcher, a psychologist specializing in research in pain)
compared the content of the original, translated, and back-translated questionnaire.
The advice was also provided by one of the original authors of the questionnaire.
Discrepancies were resolved through discussion, and a pre-final Hebrew language

version was developed.

The pre-final version was then discussed with ten Israeli participants with MSK pain,

in order to check the understandings, comprehensiveness, and readability of the
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translated version. No difficulties in comprehension were noted at this stage and a

final version was produced.
2.3 Procedure for recruitment for the validation cohort

Individuals with MSK pain were recruited through opportunity sampling between
November 2019 and April 2020. Inclusion criteria were adults (18+), fluency in
Hebrew, and back pain, neck, shoulders, knees, and /or multisite MSK pain.
Following participant consent, individuals were asked to complete a set of printed
baseline questionnaires. For the test-retest assessment, the STarT MSK was
completed again within a 1-week period.(Marx et al. 2003) The ethical review board
of Ariel University in Israel approved the study (Number AU-HEA-NBA-2019104).

2.4 Test-retest reliability

Forty-five participants were included in the test-retest investigation. Participants were
asked whether they had improved or not over the past week and were included only if
symptoms had not changed.

2.5 Baseline Questionnaires

The correlations of the following measures with the STarT MSK was tested: 1)

The 12-Item Short-Form Health Survey (SF-12) (Ware, Kosinski, and Keller 1996) as
a measure of disability, 2) Numerical pain rating scale (NPRS)(Ferreira-Valente, Pais-
Ribeiro, and Jensen 2011) for the most severe and average pain intensity ( 0= no pain
and 10 =the worst pain), 3) Hospital Anxiety and Depression Scale (HADS)(Bjelland
et al. 2002) as a measure of anxiety and depressive symptoms and 4) Part 1 of the
Fear-Avoidance Beliefs Questionnaire (FABQ) which measures fear-avoidance of
exercise. These questionnaires are frequently used in MSK research and formed the
basis for validity testing in the original development and testing of the questionnaire
(Campbell et al. 2016; Dunn et al. 2021). All the questionnaires are reliable and valid
in Hebrew.(“1x2 7 7790 N2 NoRY 5w nywm>osn maana (HADS — Hospital
Anxiety and Depression Scale) 7220 173% nOORIWT 77K | 02v? oamnna” nad.;

Jacob et al. 2001) In addition, age, sex, weight, height, smoking habits, occupation,



and employment status (employed, unemployed, on sick leave, retired) were

measured.
2.6 Sample size

The sample size was calculated with G*Power 3.1.9.4 using the z-test family to detect
the correlation between two measures. The input parameters were as follows: for a
two-tailed test, assuming a medium Cohen’s ¢ of 0.5, 0=0.05, and $=0.95, the total
sample size recommended was 117 participants, assuming a dropout rate of 25% we

would like to recruit 150 participants.
2.7 Statistical analysis

Data analysis was performed using IBM SPSS Statistics version 25. Characteristics of
the sample were described using frequencies and means with standard deviations, and
standard error measurement. Normality was evaluated by looking at each variable's
skewenss and kurtosis. The depression variable was right-skewed and a logarithmic
transformation was applied to correct it. SF-12 was left-skewed and corrected with a
squared transformation. The equal variances assumption was examined by the Levene
test, which was insignificant for each variable examined except

physical component score (PCS) and mental component score (MCS). Internal
consistency was measured by calculating Cronbach’s alpha for the STarT MSK scale.
Test-retest reliability of STarT MSK scale, between the baseline and 1-week follow-
up, was evaluated by calculating the intra-class correlation coefficient (ICC) for the
total score, and corresponding risk groups (i.e., low, medium or high risk) and each
question individually. For reliability, we carried out an Intraclass correlation
coefficient (ICC), on each item between the first measurement and the second
measurement, within one week, in 45 participants. A two-way mixed effect test-retest
absolute agreement ICC was used (Koo and Li 2016). ICC values interpreted as
follows: poor < 0.40, fair 0.40-0.59, good 0.60-0.74, and excellent 0.75-1.00
(Cicchetti 1994). Finally, the standard error of measurement (SEM) values was
calculated based on the differences between times of measurement, as conducted in

previous studies (Geerinck et al. 2019).

Construct validity was assessed by analyzing the correlations between the STarT
MSK total score and reference standards including the NPRS, SF12, HADS, FABQ,



using Spearman’s correlation coefficients. The criteria for correlation values used
was: weak <0.30, moderate 0.30-0.59, strong >0.60. (Fritz, Beneciuk, and George
2011).

3 RESULTS
3.1 Linguistic translation

During the forward and backward translations, we found minor linguistic differences
in the following items: item 2 (“manage your pain”), item 5 (“joint or muscle pain”),
and item 9 (“unsafe™). Translation of item 2 was challenging because the concept of
pain management in Hebrew is not commonly used, and the term "deal with" was
substituted. The combination of " joint or muscle pain™ in item 5 was not clear to a

person with no medical background, and was replaced by "joint or muscle problems”.
3.2 Participants

Characteristics of the Israeli participants who completed the set of questionnaires (n =
153), stratified by STarT MSK risk groups are described in Table 1. Sixty-seven
participants (43.8%) were in the low-risk group, 72 (47.1%) in the medium risk, and
14 (9.2%) at high risk. In the categorization of pain areas, back pain was the most
common pain, followed by multi-site pain. A positive correlation was found between
participants' age and risk groups. Older participants were more likely to belong to the
higher risk group. The body mass index was higher in the high-risk group. ANOVA
revealed that the mean scores of SF12, NPRS, FABQ, and HADS were significantly
different across STarT MSK risk groups (Table 1). Post-hoc analyses were used to

determine significant differences between every two risk groups.

Table 1 around hear

3.3 Test-retest reliability and internal consistency

Teat-retest reliability was carried out among 45 patients. The STarT MSK
indicated excellent test-retest reliability, with an ICC total score of 0.92 (95 % CI1 0.85
-0.95). The values for the individual items also demonstrated good test-retest
reliability (Table 2). SEM values are also presented in table 2.



Internal consistency was measured by calculating Cronbach’s alpha for the MSK
scale (0=0.612).
Table 2 around hear

3.4 Validity

The STarT MSK correlated moderately with the reference scales, with
Spearman correlations ranging from 0.382 to 0.639 (Table 3). Strong correlation was
found between STarT MSK total score and disability measures (SF 12) (rs=0.611, p
=0.001), physical component score (rs=0.639, p = 0.001), and Average pain (rs =
0.618, p = 0.001).

Table 3 around hear
4 DISCUSSION

The Hebrew version of STarT MSK was found to be reliable and had good construct
validity among Israeli participants with common MSK pain problems. The results
indicated excellent test-retest reliability (0.92) and showed a good construct validity
(0.382 to 0.639). This is the second translation and validation in a foreign language
after the Dutch validation.(Broek et al. 2021).

The risk group distribution in our study was similar to the distribution in the STarT
MSK pilot cluster randomized controlled trial (Hill et al. 2020) and pretty similar to
the UK validation study (Dunn et al. 2017; 2021). Our cohort had a slight shift toward
low risk at the expense of high risk as in the Dutch trial. (Broek et al. 2021) In our
study, 67 participants (43%) were categorized as low risk, while the UK cohorts
(respectively 38% and 30%). The medium risk was the same (respectively 47%, 52%
and 51%), and our high risk was 9% compared to UK cohorts (respectively 10% and
19%). In the Dutch trial, only 4 patients (2.8%) were categorized as high risk. (Broek
et al. 2021).

The use of this questionnaire can form part of the adaptation of the recommendations
outlined in the Lancet series on back pain (Buchbinder et al. 2018; Foster et al. 2018;
Hartvigsen et al. 2018), which include the development and implementation of
strategies for early identification of patients who are at risk for the transition to

chronic pain.



There are several limitations to the study. Of importance is the lack of a timeline to
test whether the measure can predict the outcome later. In addition, participants were
not necessarily seeking care for their pain. Finally, The study does not inform on the
effectiveness of screening and matching strategies in MSK pain.

Conclusion

The Israeli translation and validation of the STarT MSK suggest that it is a valid and
reliable instrument. The STarT MSK discriminated low, medium, and high-risk

groups. Its predictive validity should now be examined within a clinical setting.
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Table 1. Descriptive baseline characteristics according to risk groups in STarT MSK

Tool
Variable All patients  Low risk Medium High risk P
N=153 N=67, risk N=72, N=14,
43.8% 47.1% 9.2%
Age 40%16.3 36.9+13.8°  40.4+16.4° 52.8+21.3*° 0.04*
Gender, n (%) 80 (52.3%) 28 (35%) 44 (55%) 8 (10%) 0.052
women
Gender, n (%) 73 (47.7%) 39 (53.4%) 28 (38.4%) 6 (8.2%)
men
Symptom 6.248.0 6.0+7.9 55+73 10.8 £10.3 0.07
duration (years)
BMI 24.9+3.8 24.1+2.8°  25.0+4.2°  28.8+4.0*"  0.001*
Smoking, n (%) 20 (13.1%)  9(13.4%) 9 (12.5%) 2 (142%)  0.607
Work status n (%) 0.718
Employed 115(75.2%) 53 (79.1%) 54 (75%) 8 (57.1%)
Unemployed 17 (11.1%) 5 (7.4%) 8 (11%) 4 (28.5%)
Sick leave 1 (0.7%) 1 (1%) 0 0
Retired 8 (5.2%) 1 5 2 (0.1%)
Other 12 (7.8%) 7 (10.4%) 5 (6.9%) 0
Pain area, n (%) 0.058
Back 64 (41.8%) 29 (43.2%) 31 (40.2%) 4 (28.5%)
Neck 9 (5.9%) 7 (10.4%) 2 (2.7%) 0
Shoulder 15 (9.8%) 9 (13.4%) 6(8.3%)0 O
Knee 14 (9.2%) 4 (5.9%) 8 (11.1%) 2 (14.2%)
Multi-region 50 (32.7%) 17 (25.3%) 25(34.7%) 8 (57.1%)
MSK total 5.0£2.3 2.9+1.02 6.1+1.02 9.8+0.72 0.001*
SF 12 (0-100)  66.1+22 77.6+£13.8%  62.5+£19.6* 29.7+20.2* 0.001*
PCS 12 66.2+26.1 81.3+142 60.6+242 22.6+20.5* 0.001*
MCS 12 66.0+21.1 73.8+17.9*  64.4+19.6* 36.9+21.6* 0.001*
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Severe pain 5.612.1 4.5+1.92 6.1+1.72 8.2+1.5% 0.001*
(0-10)

Average pain  4.1+2.2 2.8£1.6% 4.7+1.8° 7.2+£1.8% 0.001*
(0-10)

Fear- 11.946.6 9.3+5.3*"  13.446.8°  16.4+6.9°  0.001*
avoidance

exercise (0-24)

Anxiety (0-21) 5.5+3.8 4.2+2.82 6.0+£3.72 10.045.1% 0.001*
Depression 3.4+3.2 2.0+2.12 3.7+2.6% 9.1+3.8% 0.001*
(0-21)

* Values represent meanststandard deviations unless otherwise indicated. BMI =
body mass index, SF 12 - Short Form 12-item Survey ; PCS 12 -
physical component score; MCS 12 - mental component score.

Table 2. The intraclass correlation coefficient (ICC), and 95 % confidence intervals
(CI) for the test-retest reliability of translated STarT MSK Screening Tool (N=45)

ICC 95 % ClI SEM
Total score 0.921 0.858 — 0.957 0.760
1: how intense was your pain 0.90 0.821 - 0.946 0.368
2: manage your pain condition 0.732 0.514 - 0.852 0.316
3: bothered a lot by your pain 0.654 0.375-0.813 0.302
4: walk short distances 0.872 0.771 - 0.937 0.213
5: troublesome joint or muscle 0.756 0.545 - 0.861 0.310
6: condition will last a long time 0.803 0.606 — 0.884 0.225
7: health problems 0.879 0.783 - 0.934 0.184
8: Depressive mood 0.826 0.686 — 0.905 0.259
9: Fear avoidence exrecise 0.722 0.491 -0.884 0.234
10: pain problem for 6 months + 0.778 0.598 — 0.881 0.241
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Table 3. Spearman correlation between STarT MSK total score, and the other
questionnaires (n=153)

Variable STarT MSK total score P-value
Severe pain 0.577 0.001
Average pain 0.618 0.001
SF 12 0.611 0.001
PCS 0.639 0.001
MCS 0.462 0.001
FABQ exercise 0.389 0.001
Anxiety 0.382 0.001
Depression 0.507 0.001

MSK — Musculoskeletal; SF 12 - Short Form 12-item health survey (quality-of-life
measures); PCS - physical component score; MCS - mental component score; FABQ
— Fear-avoidance beliefs questionnaire
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