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Abstract.

BACKGROUND: Low back pain (LBP) is the leading cause of disability and an increasing sick leave in Denmark. Psychosocial
risk factors have been linked to the development of LBP-related disability and work-absenteeism. The short form Orebro
Musculoskeletal Pain Screening Questionnaire (OMPSQ-sf) was developed to screen for psychosocial risk factors and assess the
risk of long-term disability and work-absenteeism.

OBJECTIVE: To translate and cross-culturally adapt OMPSQ-sf into Danish and evaluate test-retest reliability with relative and
absolute reliability and internal consistency in LBP-patients in a secondary setting.

METHODS: A six-step translation and cross-culturally adaptation process was used. Forty-four patients with subacute and
chronic LBP were recruited at an outpatient clinic.

RESULTS: Test-retest reliability (n = 37) was found to be excellent (ICC2.1 = 0.92), Internal Consistency (n = 44) was
adequate (Cronbach’s alpha = (0.72). Absolute reliability included Standard Error of Measurement (SEM = 3.97 points), 95%
Limits of Agreement (95% LOA = 0.08, —15.90-15.74), and Smallest Detectable Change (SDC = 10.87 points).
CONCLUSION: The Danish OMPSQ-sf showed acceptable measurements properties in subacute and chronic LBP-patients.
Further research is needed to assess other measurement properties of the OMPSQ-sf, in relation to validity, responsiveness, and
the predictive ability before application in research or clinical practice.
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1. Introduction a significant public health problem [1]. There is an
increasing recognition of the multi-dimensional nature

Low back pain (LBP) is globally the leading cause of LBP including genetic, biophysical, psychological,

of disability and work absenteeism and it is considered and social factors along with comorbidities [2,3,4].
The psychosocial factors also known as “yellow

flags”, include a range of constructs such as psycho-
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the development of persistent pain, disability and work
absenteeism, although their individual importance and
role is still unclear [5,6].

As LBP most often is a self-limiting condition that
passes within weeks with little or no intervention, iden-
tifying patients at risk of developing long term pain and
disability is important, thus allowing health care profes-
sionals (HCPs) to allocate more comprehensive treat-
ment and scarce resources to those who would benefit
the most [3].

Assessment of psychosocial risk factors has become
widely included in clinical guidelines on the manage-
ment of LBP [7]. Studies suggest, however, that HCPs
are not always able to accurately identify these risk fac-
tors by themselves [8], but that this can be improved by
the use of patient reported screening tools [9,10].

Several patient-reported measurements exist to eval-
uate psychosocial factors, e.g. the FearAvoidance Be-
liefs Questionnaire [11], the Start Back Tool [12], and
the Orebro Musculoskeletal Pain Screening Question-
naire (OMPSQ-21) [13]. The OMPSQ-21 is a patient-
reported psychosocial screening tool that has shown
promising measurement properties [14]. It consists of
21 items that covers six factors: Function, pain, distress,
fear-avoidance, return-to-work expectancy, and cop-
ing [5]. The OMPSQ-21 was designed to identify pa-
tients at risk of long-term work absenteeism and phys-
ical disability in relation to musculoskeletal pain [15,
16].

A shorter 10-item form of the Orebro Musculoskele-
tal Pain Screening Questionnaire (OMPSQ-sf) was de-
veloped from the original OMPSQ-21 in a Swedish
and an English version to make the questionnaire eas-
ier to administer and thus enhancing its clinical util-
ity [17]. The OMPSQ-sf was composed by selecting
two items from five of the six factors identified in the
original OMPSQ-21 as having the highest predictive
ability. Thus, the questionnaire covers the factors: Pain,
function, distress, return to work expectancy and fear-
avoidance. The first item concerning pain duration is
rated by selecting the appropriate time interval and
scored from 1-10 points. The remaining nine items are
rated on a 0-10 scale with O representing one extreme
and 10 the opposite extreme leading to scores ranging
from 1-100 [17]. Subsequently, other short versions of
the OMPSQ have been proposed including a 10 and a
12-item version differing from the original OMPSQ-sf
with regards to the items included [18,19].

The OMPSQ-sf has shown acceptable measurement
properties in both the original and translated versions
including moderate predictive ability for long term sick

leave in both an occupational population and a back-
pain population with an area under the curve (AUC) of
0.70 and 0.71, respectively [17,20]. Two studies that
used translated versions of the OMPSQ-sf have shown
adequate to substantial relative and absolute reliability
in different samples of patients diagnosed with back-
pain and that the short form performs comparable to the
original OMPSQ-21 [20,21]. The OMPSQ-sf has been
found suitable to detect individuals with risk factors
for prolonged disability from LBP in a working-age
population with LBP [22].

The aim of the study was to translate and cross-
culturally adapt the original short form Orebro Muscu-
loskeletal Pain Screening Questionnaire [17] into Dan-
ish and subsequently to evaluate the test-retest reliabil-
ity, internal consistency, measurement error, and small-
est detectable change in a population of patients diag-
nosed with LBP recruited in a secondary setting.

2. Materials and methods
2.1. Design

Translation and cross-cultural adaptation was con-
ducted methodologically based on the model described
by Beaton et al. [23] and subsequently the testing of
measurement properties was conducted.

2.2. Study sample

2.2.1. Eligibility criteria

Patients between 18—60 years diagnosed with non-
specific LBP, disc herniation, spondylosis, spondylolis-
thesis, and central or lateral spinal stenosis referred to
treatment at the outpatient back pain clinic at Bispeb-
jerg and Frederiksberg Hospital in the Capital Region
of Copenhagen, Denmark were consecutively screened
for eligibility from June through August 2017. Patients
were excluded if they had serious pathology (e.g., ma-
lignancy, spinal fractures, cauda equina syndrome),
were receiving early retirement or disability pension,
had serious cognitive impairments or if they were not
able to read Danish, and hence, could not independently
fulfill the outcome measurement.

2.2.2. Recruitment

Patients were recruited by a physiotherapist in the
outpatient clinic at their 2™ or 3™ visit to the clinic
for both the translation and cultural adaptation process
and for the evaluation of measurement properties. Eli-
gible patients received verbal and written information
about the study and signed informed consent before
enrollment in the study.
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2.3. Translation process

Other translations of the OMPSQ-sf have been done
through translating the original 21-item version and
subsequently extracting the 10 short form items [20,
21]. The authors decided to translate the OMPSQ-sf
directly from English to Danish, because the OMPSQ-sf
performs comparable the original OMPSQ-21 [17].

The translation of the OMPSQ-sf was performed
in accordance to the six-step guideline presented by
Beaton et al. in 2000 [23]. This involves forward trans-
lation by two independent translators with the target
language as their first language and synthesis of the for-
ward translation. Then the synthesis was translated back
to English by two independent native English-speaking
persons with the aim of evaluating if the translation
process changed the construct under investigation.

The pre-final version of the questionnaire was
pretested through cognitive interviewing among the tar-
get population. The interviews explored the respon-
dent’s comprehension of the individual questionnaire
items, their process of choosing and reporting re-
sponses, and was done until data saturation. Data satu-
ration was considered to be reached when three consec-
utive interviews identified no new problems and when
the informants responded to all items as intended. Pa-
tients for the pretest interviews were recruited with as
large heterogeneity as possible regarding age sex and
educational level.

An expert panel consisting of health professionals
with specialist knowledge within the field of LBP with
relevant language skills and knowledge of translation
of measurement tools produced the final version of the
Danish OMPSQ-sf.

2.4. Testing of measurement properties

The evaluation of measurement properties of the final
Danish version of the OMPSQ-sf was based on and
reported in relation to the COSMIN framework and
taxonomy [24].

Patients were recruited consecutively and answered
the questionnaire electronically on a tablet in a quiet
environment at the inclusion site. Four days later an
auto-generated email with a link for the second assess-
ment were sent to the participants. If the respondents
did not complete the questionnaire at the second assess-
ment the system autogenerated a remainder email after
24 hours.

The four days interval were chosen as the participants
were not considered to have neither progression nor
regression in relation to the construct being assessed,
and that an interval of four days between assessments

days were considered sufficient to minimize the risk of
recall bias [24,25].

All surveys were distributed from the online survey
distribution tool (SurveyXaCt®, Ramboell Management
Consulting, Aarhus, Denmark).

2.5. Statistical analysis

All analysis was conducted with SPSS version 22.0
(IBM Corp. Armonk, NY, USA). Internal consistency
reliability was evaluated using Cronbach’s alpha. Cron-
bach’s alpha coefficients between 0.70 and 0.95 were
considered to be adequate [26].

Test—retest reliability was evaluated using data from
both assessments and a two-way random effects model,
absolute agreement, single measurement model (ICC
model 2,1), and ICC were interpreted as < 0.5 as poor,
0.5-0.75 as moderate, 0.75-0.9 as good, and values
above 0.9 as excellent [27].

Absolute reliability was evaluated using Standard
Error of measurement (SEM), the 95% Limits of
Agreement (LOA) and the Smallest Detectable Change
(SDC).

The calculation of the SEM was based on the stan-
dard deviation of the measurements and the ICCs
from the test-retest reliability analysis [28], using the
following formula: SEM = SD x /(1 — ICC).

The 95% LOA was calculated to investigate the re-
producibility and illustrated using a Bland Altman plot.
The LOA is expressed in the same unit as the scale.
SDC was calculated based on the formula: SDC =
SEM x 1.96 x /2 [26].

Paired ¢-test of the total OMPSQ-sf scores from first
and second assessment was performed as an expression
of the participants’ stability during the test period.

Floor or ceiling effects was considered to be present
if more than 15 % reached either the highest or the
lowest score possible [29].

2.5.1. Power calculation

A power calculation to establish a relevant sample
size for the test-retest reliability analysis was calculated
to n = 34. Power was set at 80%, the expected ICC, ;
was set at 0.90 and the lowest acceptable ICCs 1 was
set at 0.75 (the null hypothesis). However, as dropout
before second assessment was expected a total of 44
participants were included.

3. Results
3.1. Translation process

The two forward translations were synthetized, and
the two backward translations revealed no significant
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Table 1
Characteristics of included participants

Variable

Participants included n 44

Sex 26 (59)
Female, n (%)

Age, mean (SD) 41.86 (11.33)

Pain within the last week 4.95 (2.20)

Duration of pain 0(0)
0-5 weeks, n (%) 1(2.3)
6-8 weeks, n (%) 12.3)
9-11 weeks, n (%) 9 (20.5)
3—6 months, n (%) 8 (18.2)
6-9 months, n (%) 7(15.9)
9-12 months, n (%) 18 (40.9)
> 1 year, n (%) 13.61 (2.97)

OMPSQ-sf sub-scores? 7.14 (4.69)
Pain (1-20 points), mean (SD) 8.55 (4.16)
Function (0-20 points), mean (SD) 9.52 (4.69)

Distress (0-20), mean (SD)

Return to work expectancy (0-20 points), mean (SD)

11.11 (4.51)
49.93 (14.03)

Fear avoidance (0-20 points), mean (SD) 7.88
OMPSQ-sf total score? (1-100), mean (SD)

Total score range®

n number, SD standard deviation, OMPSQ-sf Orebro Musculoskeletal
Pain Screening Questionnaire short form. ?Data from first assessment.

discrepancies. Thus, the synthesis was carried forward
to the pretest. The pretest interviewing process reached
data saturation after interviews with 15 participants. The
translation process resulted in the inclusion of “normal
daily activities” to items 8 and 10 to cover the concept
of “unpaid work” such as home making or studying and
shortening of the instructions for items 9 and 10 as they
were found to be overly long and confusing. Changes
were accepted by the expert panel, and subsequently ap-
proved by the first author of the original questionnaire.
The final version of the Danish OMPSQ-sf is listed in
the Appendix.

3.2. Measurement properties

Forty-four participants, not including the pretest par-
ticipants, were included and provided data for the first
assessment. However, seven participants failed to com-
plete the second assessment resulting in a response rate
of 86% and a sample of 37 who provided data on both
assessments. Most patients included in the study had a
chronic pain problem as 95% of participants reported to
have had their pain for more than 3 months. Character-
istics of included participants are presented in Table 1.

3.2.1. Internal consistency

The internal consistency (n = 44) for the total
OMPSQ-sf score expressed as Cronbach’s o was found
to be adequate o« = 0.72 (95% CI 0.58-0.83).

3.2.2. Test-retest reliability

Thirty-Seven participants completed the two assess-
ments with a mean of 4.89 days (1.08 SD) in between.
Test scores from the test-retest analysis are shown in
Table 2. The test-retest reliability (ICCs 1) for the total
OMPSQ-sf score was found to be excellent, r = 0.92
(95% C10.83-0.96).

3.2.3. Absolute reliability

For the total score of the OMPSQ-sf the SEM was
calculated to 3.97 points and the SDC to 10.87 points.

The LOA found in this study is (—15.90, 15.74), see
Fig. 1. No significant difference between the first and
the second assessment for the total OMPSQ-sf score
was found. No ceiling or floor effects were observed for
the OMPSQ-sf total score in the 1.st assessment (n =
44).

4. Discussion

This study aimed to translate and culturally adapt the
OMPSQ-sf to Danish conditions and subsequently test
measurement properties. The questionnaire was suc-
cessfully translated with minor changes implemented in
the Danish version. An excellent ICC; ; for test-retest
reliability of the OMPSQ-sf was found in the present
sample. Three studies have formerly investigated the
test-retest reliability in patients diagnosed with non-
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Test scores from test-retest analysis of the OMPSQ-sf, (n = 37)

Variable

Mean SD

Total OMPSQ-sf score at first assessment™ 50.78  14.45
Total OMPSQ-sf score at second assessment*  50.86  15.25

OMPSQ-sf Orebro Musculoskeletal Pain Screening Questionnaire
short form, SD standard deviation, *No significant difference be-

tween men and women.

20,00

10,00

00

Difference_between_tests

-10,00

-20,00

20,00

60,00 80,00

Mean_of_tests

Fig. 1. Bland and Altman plot — 95% limits of agreement. X-axis: The mean of test 1 and 2. Y-axis: The difference between test 1 and 2. The
central horizontal line shows the mean difference between test 1 and 2 (—0.08), this was found to be non-significant p = 0.95. The upper and

lower limits are (—15.90, 15.74).

specific LBP. Contrary to our findings, Fagundes et
al. [21] reported the ICC for the Brazilian-Portuguese
OMPSQ-sf to 7 = 0.78. The lower ICC found by Fa-
gundes and colleagues might be explained by the pa-
tient population as both acute and subacute patients
were included, and hence these might not have been
stable from the first to the second assessment that was
made 3 to 7 days after. Tsang et al. [20] reported an ICC
of r = 0.87 for the Hong Kong Chinese version of the
OMPSQ-sf in a population of workers with acute and
sub-acute low back pain. Only patients with no change
in their condition one week after the first assessment
were included in the test-retest analysis, which might
explain the slightly higher ICC.

In the evaluation of reliability of both the Brazilian
Portuguese and the Hong Kong Chinese OMPSQ-sf
the data for analysis was extracted from the original
OMPSQ-21 [20,21].

As in the present study, Beales et al. [9] tested the
test-retest reliability OMPSQ-sf and found a compa-
rable ICC of 0.90. The study, however, included par-
ticipants with musculoskeletal pain that was recruited

from a primary care setting with a rather short test in-
terval time (a mean of 1.7 days). Apart from the shorter
time-interval between assessments the findings are in
line with those reported in the present study.

The absolute reliability in terms of SEM (3.97 points)
and SDC (10.87 points) found in the present study
were smaller than those found by both Fagundes et al.
and Tsang et al. [20,21], respectively SEM (6.67 and
5.9 points) and SDC (15.51 and 16.50 points). Also, for
the 95% LOA the interval was narrower in the present
study LOA (—15.90, 15.74) compared to the Brazilian-
Portuguese version (—25.26, 28.00), and like the 95%
LOA found by Tsang et al. (—16.5 16.4). Both studies
were conducted on patients with acute or subacute LBP,
which could explain a higher level of variance, possibly
offset by Tsang and colleagues by selecting only stable
patients for the reliability analysis [20,21].

There are no established guidelines on the appro-
priate time interval between the two assessments for
evaluating test-retest reliability, as it depends on the
stability of the property measured and in the case of
patient-reported outcome measures, the number, and
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the complexity of the questions. Fewer items are easier
to remember than many, and needs more time between
measurements to minimize the recall bias [26]. The
present study had a mean time between completion of
the two assessments of 4.89 days, and similar to the
time interval applied in other translation studies [20,
21]. A longer interval could possibly increase the like-
lihood of patients receiving treatment in between the
two assessments thus compromising the stability of the
construct.

In correspondence with the results found in the
present study both Fagundes et al. and Tsang et al. re-
ports an adequate internal consistency for the OMPSQ-
sf (ae = 0.72-0.76) [20,21]. In the present study the
95% CI for the Cronbach’s « is rather wide, which may
be explained by the small sample size.

As one of the key assumptions for the calculation of
coefficient alpha is that the scale is unidimensional [30,
31], it can be discussed whether Cronbach’s « for the
total OMPSQ-sf is the appropriate measure for the in-
ternal consistency. The original OMPSQ was found to
have six factors [5] and as the short form was developed
by choosing two items from five of these factors [17],
one could argue that calculating Cronbach’s « for the
five individual factors would be appropriate. This ap-
proach, however could also be misleading, as too few
items are likely to lead to an underestimation of the
reliability [31], thus the « for the total score was chosen
to allow for comparison with the other two translation
studies [20,21].

4.1. Strengths and limitations

A strength of the present study was the online service
for data collection that allowed for an accurate measure
of time between completion of assessments and the pos-
sibility of sending automated follow up mails to non-
responders. The small number of respondents in the
testing of measurement properties is a limitation, as the
recommended sample size is > 100 [32]. The present
study was conducted as a clinical study and time con-
straints limited the possibility for further data collec-
tion. However, as the number of respondents exceed the
numbers indicated by the power calculation, the present
ICC-value can be regarded as a robust indication for the
test-retest reliability for this population.

The direct translation and subsequent testing of mea-
surement properties of the OMPSQ-sf as its own en-
tity, instead of translating the original questionnaire and
constructing the short form and calculating measure-
ment properties from the relevant items, is regarded as a

strength of this study. It has increased user-friendliness
through the removal of redundant meta text in the ques-
tionnaire. Furthermore, it may have increased the va-
lidity of the results as items may perform differently
when answered as part of either the original 21-item
questionnaire compared to answering the short form
of the questionnaire alone. The authors of the present
study decided to translate from English to Danish to
ensure uniformity as most translations are likely to be
based on the English version, and due to availability of
health professionals with the required language skills.
To further ensure the retention of the meaning the first
author of the original OMPSQ-sf was included in the
translation process. The items in the OMPSQ-sf were
considered not to represent any significant differences
between an Anglo-Saxon and the Scandinavian culture.
The Danish translation and cross-cultural adaptation
was a direct translation and adaptation of the English
version of OMPSQ-sf compared with the Brazilian-
Portuguese and Hong Kong Chinese versions where the
items of the short form were extracted from the trans-
lation of the OMPSQ-21 [20,21]. This might explain
the need to shorten some of the additional text instruc-
tions between the items of the OMPSQ-sf in the present
study.

4.2. Implications

The Danish OMPSQ-sf will add a short and easy to
use tool to the body of assessment tools available to
Danish health care professionals working and doing
research within the field of subacute and chronic LBP
in a hospital setting. In a clinical setting the OMPSQ-sf
can assist the clinician in the psychosocial domains of
a comprehensive bio-psycho-social patient evaluation.
Nonetheless, further research is needed to investigate
validity and responsiveness as well as the predictive
ability for both work absenteeism and disability and the
clinical utility for this patient population. Furthermore,
the psychometric properties of the Danish OMPSQ-sf
need to be established for acute and subacute LBP to
determine the appropriateness for these populations.

5. Conclusion

In conclusion, the cross-cultural adaptation of a Dan-
ish version of the OMPSQ-sf showed acceptable test-
retest reliability and absolute reliability in subacute and
chronic LBP patients in a Danish hospital outpatient
setting. This constitutes a promising first step towards
its potential application in research and clinical practice.
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