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Abstract

Objective The STarT Back Screening Tool (STarT) is a

nine-item patient self-report questionnaire that classifies

low back pain patients into low, medium or high risk of

poor prognosis. When assessed by GPs, these subgroups

can be used to triage patients into different evidence-based

treatment pathways. The objective of this study was to

translate the English version of STarT into Danish (STarT-

dk) and test its discriminative validity.

Methods Translation was performed using methods rec-

ommended by best practice translation guidelines. Psy-

chometric validation of the discriminative ability was

performed using the Area Under the Curve statistic. The

Area Under the Curve was calculated for seven of the nine

items where reference standards were available and com-

pared with the original English version.

Results The linguistic translation required minor seman-

tic and layout alterations. The response options were

changed from ‘‘agree/disagree’’ to ‘‘yes/no’’ for four items.

No patients reported item ambiguity using the final version.

The Area Under the Curve ranged from 0.735 to 0.855

(CI95% 0.678–0.897) in a Danish cohort (n = 311) and

0.840 to 0.925 (CI95% 0.772–0.948) in the original English

cohort (n = 500). On four items, the Area Under the Curve

was statistically similar between the two cohorts but lower

on three psychosocial sub-score items.

Conclusions The translation was linguistically accurate

and the discriminative validity broadly similar, with some

differences probably due to differences in severity between

the cohorts and the Danish reference standard question-

naires not having been validated. Despite those differences,

we believe the results show that the STarT-dk has sufficient

patient acceptability and discriminative validity to be used

in Denmark.

Keywords STarT Back Screening Tool � Linguistic �
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Introduction

Predicting outcome from an episode of low back pain

(LBP) is of interest to both the clinical and research

communities [1–3]. Generic and specific questionnaires

have been developed to inform that process [4–6], but there

has been a need for simple tools for clinicians to use in the

triage of patients in routine clinical care. The STarT Back

Screening Tool (STarT) is a nine-item patient self-report

questionnaire, recently validated for triage of non-specific

LBP patients in primary care [7]. STarT identifies modi-

fiable prognostic factors from the health domains of pain,

activity limitation and psychosocial factors, which are risk

factors for persistent non-specific LBP. STarT classifies

patients into three groups: low, medium or high risk of poor

prognosis, which are based on patients’ symptom
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complexity [7]. When assessed by GPs, these groups can be

used to assist decisions about appropriate evidence-based

treatment pathways. Advice and guidance is recommended

for the low-risk group, referral for further treatment that

focuses on physical aspects for the medium-risk group and

referral for a multidimensional treatment that targets both

physical and psychosocial factors for the high-risk group

[7].

STarT was developed in Britain and has been translated

from English into Norwegian, Dutch, French, Spanish,

Welsh, Arabic and Mandarin Chinese [8], but not Danish.

The objective of this study was to translate the English

version of STarT into Danish and test the discriminative

validity of the translated version.

Methods

This study consisted of two stages: (1) a linguistic and

cultural translation and (2) a psychometric validation of

discriminative ability. They were conducted at the Spine

Centre of Southern Denmark, a multi-disciplinary sec-

ondary care facility. The method used was based on best

practice as recommended by translation guidelines [9–11].

Linguistic and cultural translation

An overview of the phases in the linguistic and cross-cul-

tural translation is shown in Table 1.

Phase 1: liaison with STarT developers

Contact was established with the research group at Keele

University that developed STarT. This was to determine

whether revisions to the English version were in progress,

to request collaboration in the translation project and

access to the original validation data. A steering committee

was formed consisting of two clinicians/academics whose

native language was Danish and two whose native lan-

guage was English. That committee included a represen-

tative of the research group at Keele.

Phase 2: translation (English to Danish)

The original STarT questionnaire was translated from

English into Danish by a native Danish-speaking, profes-

sional translator. The translator was conceptually intro-

duced to the STarT target audience and health condition

and asked to take explanatory notes during the course of

the translation process.

Phase 3: back translation (Danish to English)

A back translation of the Danish version was then con-

ducted by an independent native-Danish speaking transla-

tor whose qualifications included a university degree in

English. The translator was similarly conceptually intro-

duced to the STarT target audience and health condition

but the translation occurred without direct content knowl-

edge of the original STarT version. During the translation

process, explanatory notes were also taken by the

translator.

Phase 4: synthesis

The content of the original and reverse-translated English

versions were compared, and differences were noted. These

differences were discussed with two independent native

English-speaking reviewers, one of whom was a clinician

and one who was not. The reviewers commented on the

differences and a synthesis of these differences was

created.

Phase 5: translation committee

The original English, the Danish and the reverse-translated

English versions, plus the synthesis of translation differ-

ences were presented to a translation committee, who had

been formed to ensure cultural relevance and conceptual

equivalence. The committee consisted of seven bilingual

people (clinicians/academics and lay people) and included

chiropractors, physiotherapists, a surgeon and secretaries.

The translation committee discussed differences in trans-

lation, whether these reflected linguistic imprecision or

cultural differences, and where needed, suggested alterna-

tive wording. This process continued until consensus was

reached.

Table 1 Phases in the linguistic and cultural translation

Phases Tasks

1 Liaison with STarT

developers

• Contact with the developers

• Formation of steering committee

2 Translation • Translation from English to Danish

3 Back translation • Back translation from Danish to

English

4 Synthesis • Comparison of translations

5 Translation

committee

• Review of translated versions

• Reaching of consensus and

development of pilot version

6 Pilot testing • Testing in clinical setting

• Revision of pilot version

7 Final version • Testing of final version
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Phase 6: pilot testing

A Danish pilot version of STarT was tested with 17 ran-

domly selected LBP patients at the Spine Centre to deter-

mine the acceptability and comprehensibility of the

translation. The only inclusion criteria were the presence of

LBP and sufficient Danish language skills to complete the

questionnaire. The pilot testing was conducted by two

independent members of the translation committee, both of

whom were clinicians. For each patient, their response

pattern, hesitation and uncertainty while completing the

pilot questionnaire were noted, along with the specific

questions involved. Patients were asked about item ambi-

guity and difficulty. These findings were again discussed in

the plenary group and the translation was adjusted, until no

further hesitation or uncertainty was observed (until

‘saturation’).

Phase 7: final version

A second wave of testing was conducted on ten randomly

selected patients using the revised questionnaire, but no

further hesitation or uncertainty was observed or item

ambiguity reported. This became our final Danish version

of STarT, called the STarT-dk.

Psychometric validation

The discriminative validity of the STarT-dk was described

using the Area Under the Curve (AUC) statistic derived

from Receiver Operating Curves. The AUC was calculated

for the seven items in STarT-dk where Danish versions of

reference standard questionnaires were available. Each

STarT-dk question was used as the ‘state’ variable (a yes

on the screening question being the ‘state’) and was com-

pared with its score on the appropriate reference standard

[7]. For comparison, the AUC was also calculated for the

English version using the original data used to validate the

English version [7].

The reference standards were the Roland Morris Dis-

ability Questionnaire [12–14] (activity limitation), Coping

Strategies Questionnaire [15, 16] (catastrophising), Tampa

Scale for Kinesiophobia [17, 18], (fear of movement) and

Hospital Anxiety and Depression Scale [19, 20] (anxiety

and depression). All reference standards were adminis-

trated in Danish. To our knowledge Roland Morris Dis-

ability Questionnaire is the only questionnaire which has

been translated into Danish using methods that meet cur-

rent recommendations for cross-cultural adaptation.

Translation of the Tampa Scale for Kinesiophobia into

Danish was performed at our clinical facility (forward and

backward translation), but the cross-cultural adaptation is

incomplete and the work is currently unpublished. The

Coping Strategies Questionnaire was sourced in a book of

Scandinavian psychosocial questionnaires [21], but the

quality of the translation is not reported. Four independent

Danish translations of The Hospital Anxiety and Depres-

sion Scale were compared and a final Danish version was

made with the purpose to approximate the original as much

as possible. No further information is given on the trans-

lation and validation process [22]. These were the only

available Danish language versions of the reference stan-

dards used in the English study and it was beyond the scope

of the current study to validate the translations available for

the reference standards.

The AUC represents the ability of the screening question

to discriminate between patients with and without the

symptom or sign being assessed. In statistical terms, it is

sensitivity (true positive rate) divided by 1-specificity (1-

true negative rate) [23]. An AUC of 1.0 is perfect dis-

crimination and an AUC of 0.5 is discrimination no better

than chance. AUC was chosen as the statistical approach

because STarT is a multidimensional questionnaire con-

sisting of one or two screening questions for each of eight

underlying constructs. Therefore, multivariable analysis

such as Rasch analysis [24] and other tests of internal

validity are not appropriate, as they are designed for uni-

dimensional instruments or instruments with many items

measuring each construct.

Data were double-entered independently into a database

(Epidata 3.1, http://www.epidata.dk ‘‘The EpiData Asso-

ciation’’ Odense, Denmark) by two research assistants.

Missing values were imputed using the multiple imputation

feature of PASW 18.0 (formerly SPSS) at default settings.

Descriptive statistics (proportions, mean and standard

deviation) were used to illustrate cohort characteristics.

Differences between cohorts or subgroups were tested

using Pearson Chi-square test for binomial or ordinal data

and unpaired t test for continuous data. Chi-square tests

were performed using Prism 5.0 (Graphpad Software Inc,

La Jolla, CA, USA). All other statistical analyses were

conducted using PASW 18.0 (IBM Inc., Somers, NY,

USA).

Results

Linguistic and cultural translation

During phases 2 and 3, some minor linguistic differences

emerged for questions 2 (pain in other body regions), 3

(walking), 4 (dressing) and 7 (catastrophising). These dif-

ferences were presented to the reviewers in phase 4, who

independently believed these differences to be of no con-

sequence. For question 6, ‘Worrying thoughts have been

going through my mind a lot of the time’ (English version)
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was translated as ‘I have been worried a lot of the time’

(Danish version) as this was the closest that was linguis-

tically possible. Linguistic difficulty in translating time

factors emerged in a few questions resulting in slight

potential ambiguity of these questions in Danish. In ques-

tion 9 the phrase ‘Overall, how bothersome …’ (English

version) has no equivalence in the Danish language and

this was noted by the reviewers and the plenary group.

Therefore, a slightly different wording closer to ‘Overall,

how much of an irritation…’ (Danish version) was used

and seemed to work in the pilot version. Initially, the

translation of question 5 contained a shift from ‘It’s not

really safe…’ (English version) to ‘It is not safe, really…’

(Danish version) but both phrasings were tested and

eventually a translation very close to the original wording

was used.

The translation committee reached consensus on a pilot

questionnaire that was subsequently tested in phase 6 on 17

patients. During that testing, patient hesitation and per-

ception of item ambiguity were noted primarily for ques-

tion 5 and also the response options ‘Disagree’ or ‘Agree’.

Several patients argued that some questions could not be

answered in Danish as ‘Disagree’/‘Agree’ but rather should

be answered as ‘No’/’Yes’ and some patients suggested

there was an important distinction in Danish between ‘Not

safe’ and ‘Not wise’. Therefore, the translation committee

produced a revised translation that included ‘No/Yes’

response options for four of the questions. The revised

questionnaire was tested in phase 7 and as saturation had

been achieved, no further linguistic adjustments were

made. The English version of the STarT questionnaire is

shown in Fig. 1a and the final Danish edition of the STarT

is shown in Fig. 1b.

Psychometric validation

During this psychometric validation stage, 513 question-

naires were posted and 311 questionnaires returned—a

response rate of 60.6%. The only information available on

the 202 non-responders was their age and gender. Non-

responders were younger (mean age 46.3 SD 14.5) that

responders (mean age 51.4 SD 15.7) (p = 0.003 unpaired

t test) and less likely to be women (non-responders 49.5%

women, responders 59.5% women, p = 0.026 Chi-square).

This resulted in a Danish cohort that was dissimilar to the

English cohort in age (6.4 year difference in mean age) but

almost identical in gender mix.

The participant characteristics of both the Danish and

English cohorts are shown in Table 2. The prevalence of

each STarT-dk classification group in the Danish cohort

was 39.8% (low), 34.0% (medium) and 26.2% (high). The

proportion of patients with leg pain within the last 14 days

The STarT Back Screening Tool 

Patient name:____________________________ Date:___________ 

Thinking about the last 2 weeks tick your response to the following questions: 

Disagree 
0 

Agree 
1 

1. My back pain has spread down my leg(s) at some time in the last 2 
weeks 

2. I have had pain in the shoulder or neck at some time in the last 2 weeks 

3. I have only walked short distances because of my back pain 

4. In the last 2 weeks, I have dressed more slowly than usual because of 
back pain 

5. It’s not really safe for a person with a condition like mine to be 
physically active 

6. Worrying thoughts have been going through my mind a lot of the time 

7. I feel that my back pain is terrible and it’s never going to get any better 

8. In general I have not enjoyed all the things I used to enjoy 

9. Overall, how bothersome has your back pain been in the last 2 weeks? 

     Not at all           Slightly          Moderately         Very much           Extremely 

             0                            0                               0      0                                   0 

Total score (all 9):__________ Sub Score (Q 5-9):________

STarT-dk 

Patientens navn:____________________________ Dato:___________ 

Tænk tilbage på de seneste to uger og markér dit svar på følgende spørgsmål 

Nej 
0 

Ja 
1 

1. I løbet af de seneste 2 uger har mine rygsmerter bredt sig ned i mit/mine 
ben

2. Jeg har haft smerter i mine skuldre eller nakke i løbet af de seneste 2 
uger

3. Jeg har kun gået korte afstande på grund af mine rygsmerter.

4. I løbet af de seneste 2 uger har jeg klædt mig langsommere på end 
normalt på grund af Rygsmerter. 

Uenig 
0 

Enig 
1 

5. Det er egentligt ikke sikkert for en person i min tilstand at være fysisk 
aktiv 

6. Jeg har været bekymret meget af tiden

7. Jeg føler mine rygsmerter er forfærdelige og de bliver aldrig bedre

8. Generelt har jeg ikke nydt alle de ting, som jeg plejede at nyde 

9. Overordnet set, hvor generende har dine rygsmerter været de seneste 2 uger? 

     Slet ikke              Lidt                 Middel               Meget                 Ekstremt 

             0                            0                             0                            0             0 

Total score (alle 9):__________ Sub Score (spg. 5-9):________

a b

Fig. 1 a The STarT*, b STarT-dk
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was 79.4%, while 31.5% also reported pain in either the

neck or shoulders. The mean sum score and standard

deviation of the reference standard questionnaires are also

reported and show that there were differences between the

cohorts on most measures. This is likely to reflect the

Danish cohort’s being from the secondary care sector and

the English cohort from the primary care sector.

Across the STarT variables in the Danish cohort, there

was on average 2.19% missing data (range 5.8–0.6%).

Across the reference standard variables this was 2.8%

(range 10.3–1.0%). The AUC results calculated with

missing values and with imputed values were compared.

The largest difference in a point estimate of AUC was 0.08.

Therefore, as the results calculated with missing data were

almost identical to those using imputed values, only results

from the original unimputed data are reported.

Identical analyses were made for seven out of nine

STarT questions for both the Danish and the English

cohorts. The discriminative ability (AUC) for each of those

questions in both cohorts is shown in Table 3. In the

Danish cohort, AUC point estimates ranged from 0.735 to

0.855 (CI95% 0.678–0.897) and in the English cohort these

point estimates ranged from 0.840 to 0.925 (CI95%

0.772–0.948). Overall, the AUC point estimates calculated

for five items were similar between the two cohorts, with

overlapping confidence intervals but there were differences

on three psychosocial sub-score items. The discriminative

ability for pain referral, pain localisation, activity limita-

tion and fear of movement was similar. The divergence

was on the anxiety, catastrophisation and depression items,

as these screening questions had lower discriminative

ability in the Danish cohort than in the English cohort.

Therefore, correlations (Pearson r) between each individual

question on each of the reference standard questionnaires

for anxiety, catastrophisation and depression and the sum

score of its questionnaire were calculated. This was to

Table 2 Participant characteristics of the Danish and the English validation samples

Danish validation sample

(n = 311)

English validation sample

(n = 500)

Tests for differences between the

cohorts

Female 185 (59.5%) 293 (59%) p = 0.8912*

Age, mean (±SD years) 51.4 (15.7) 45 (9.7) p = 0.0001^

STarT group, proportions

Low 39.8% 47% p = 0.788#

Medium 34.0% 38%

High 26.2% 15%

Pain intensity (scale 0–30)

Back, mean (±SD) 17.9 (7.2) Not comparable p \ 0.0000*

Leg, mean (±SD) 12.9 (9.5) Not comparable

Numbers with leg pain 239 (76.8%) 303 (61%)

RMDQ (scale 0–100§)

Mean (±SD) 56.6 (24.1) 39.6 (25.6) p = 0.0343^

Widespread pain neck/shoulders, n (%) 98 (31.5%) 276 (55%) p = 0.0002^

TSK (scale 17–68§)

Mean (±SD) 37.5 (8.5) 39.5 (6.9) p = 0.0003^

CSQ (scale 0–36§)

Mean (±SD) 12.9 (7.9) 10 (7.9) p = 0.0001^

HADS anxiety (scale 0–20§)

Mean (±SD) 6.7 (4.4) 8.2 (4.5) p = 0.0001^

HADS depression (scale 0–20§)

Mean (±SD) 4.2 (4.0) 6.7 (4.3) p = 0.0001^

RMDQ Roland Morris Disability Questionnaire, TSK Tampa Scale of Kinesophobia, CSQ Coping Strategy Questionnaire (catastrophisation

domain), HADS (A) Hospital Anxiety and Depression Scale (anxiety subscale), HADS (D) Hospital Anxiety and Depression Scale (depression

subscale)
* Z test of proportions
^ Unpaired t test
# Kruskal–Wallis test
§ High scores are worse
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examine if there was evidence that the STarT question used

to screen for that construct in the English version might not

be the most appropriate in this cultural setting. The results

are shown in Appendix 1.

They indicate that it was uncommon that items other

than those in the original STarT version displayed a

stronger association with the reference standard and that

when it occurred the difference in association was negli-

gible (r \ 0.086). How much these would vary across

consecutive samples in the same language is not known,

but they may be of a similar magnitude. Therefore, there

must have been other reasons for this divergence in dis-

criminative ability.

Discussion

The aim of this study was to translate the English version

of STarT into Danish and test the discriminative validity of

the translated version. We believe the results show that the

STarT-dk has sufficient patient acceptability and discrim-

inative validity to be used in Denmark.

Although the discriminative ability was similar between

the two language versions for most items, there was a

systematic divergence on three psychosocial items and this

may have occurred for a number of reasons. The

divergence was on the anxiety, catastrophisation and

depression items, as these screening questions had lower

discriminative ability in the Danish cohort than in the

English cohort. As one explanation for this divergence in

discriminative ability might be that the screening questions

chosen for the English version of STarT might not be the

most appropriate for the Danish version but, as shown in

Appendix 1, further analysis did not support that explana-

tion. Another possible reason could be linguistic inaccu-

racies in the translation. This is not likely, as both the

translators and translation committee believe the transla-

tion to be linguistically accurate.

As the three items showing divergent discriminative

validity were all psychosocial constructs and as the dis-

criminative ability was systematically lower on all three, it

raises the question as to whether the divergence was the

product of a cultural difference in the way Danish people

answer psychosocial questions. This seems unlikely as,

compared with the English cohort, the Danish cohort

scored higher on some psychosocial constructs and lower

on others. As the two cohorts scored differently on these

psychosocial constructs, it is also possible that the diver-

gence is due to the association between screening question

and reference standard not being linear across the whole

scoring range. Another reason could be the presence of

inaccuracies in the Danish translation of the reference

Table 3 Area under Curve for each STarT question compared with its reference standard

Question on STarT Danish English^

Reference standard point

estimate (CI95%)

Reference standard point

estimate (CI95%)

1. My back pain has spread down my leg(s) in

the last 2 weeks

Single question: ‘localisation of

pain’ (leg pain stated yes/no)

0.748 (CI95% 0.692–0.805)

Using a single question on current

co-morbid pain sites, positive for leg

pain (yes/no) 0.856 (0.784–0.927)

2. I have had pain in the shoulder or neck at some

time in the last 2 weeks

Sum score of pain localisation 0.793 (CI95%

0.742–0.845)

Pain sites* 0.898 (0.842–0.955)

3. I have only walked short distances because of

my back pain

RMDQ 0.846 (CI95% 0.804–0.889) RMDQ 0.880 (0.821–0.938)

4. In the last 2 weeks, i have dressed more

slowly than usual because of back pain

RMDQ 0.855 (CI95% 0.814–0.897) RMDQ 0.846 (0.772–920)

5. It’s not really safe for a person with a

condition like mine to be physically active

TSK 0.775 (CI95% 0.714–0.837) TSK 0.840 (0.770–0.908)

6. Worrying thoughts have been going through

my mind a lot of the time

HADS ANX 0.837 (CI95% 0.792–0.882) HADS ANX 0.918 (0.894–0.942)

7. I feel that my back pain is terrible and it’s

never going to get any better

CSQ 0.779 (CI95% 0.726–0.832) CSQ 0.925 (0.902–0.948)

8. In general I have not enjoyed all the things I

used to enjoy

HADS DEP 0.735 (CI95% 0.678–0.792) HADS DEP 0.902 (0.876–0.929)

9. Overall, how bothersome has your back pain

been in the last 2 weeks

No reference standard No reference standard

RMDQ Roland Morris Disability Questionnaire, TSK Tampa Scale of Kinesophobia, HADS Hospital Anxiety and Depression Scale, CSQ Coping

Strategy Questionnaire

^ Analysis performed on the external patient sample

* Estimates not comparable
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standard questionnaires for these three psychosocial con-

structs. This remains a possibility, as although these

translations have been performed, there are no validation

studies available for those reference standards. It is also

possible that some variability between samples is inevita-

ble, even within the same language population and we do

not have data to quantify that variability.

Questions of the acceptability and clinical importance of

divergence have been discussed in similar contexts [25]. As

the research community has not produced criterion stan-

dards to guide decisions on when divergence is clinical

important, such results can only be descriptively reported.

The strengths of this study are the staged process of

language translation and the direct comparison of dis-

criminative validity with data from the original validation

of the English version. A potential weakness of the study is

that the translation and validation were not specifically

inclusive of non-native Danish speakers as recommended

by some methodologists [26, 27]. During the psychometric

validation there were no restrictions on the linguistic

background of the target population, but it is unknown the

extent to which any indirect cross cultural validation may

have occurred. The translation and psychometric validation

was conducted in the secondary care sector as this was the

population of convenience. Subsequent work will investi-

gate its validity in primary care patients and determine

whether the cut points in the English version are the most

appropriate for the Danish version.

Conclusion

The STarT questionnaire was translated into Danish and its

discriminative validity measured. The translation was

judged to be linguistically accurate and the STarT-dk tool

acceptable for patient use. The discriminative validity lar-

gely seemed comparable with the original English version

but three psychosocial questions displayed lower discrim-

inative validity. We suspect this is most likely to be a

product of differences in severity between the cohorts and

variability due to the Danish versions of the reference

standard questionnaires not having been validated. Despite

those differences, we believe the results show that the

STarT-dk has sufficient patient acceptability and discrim-

inative validity to be used in Denmark.
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