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Abstract

Purpose The STarT Back Tool (SBT) was recently

translated into Danish and its concurrent validity described.

This study tested the predictive validity of the Danish SBT.

Methods Danish primary care patients (n = 344) were

compared to a UK cohort. SBT subgroup validity for pre-

dicting high activity limitation at 3 months’ follow-up was

assessed using descriptive proportions, relative risks, AUC

and odds ratios.

Results The SBT had a statistically similar predictive

ability in Danish primary care as in UK primary care.

Unadjusted relative risks for poor clinical outcome on

activity limitation in the Danish cohort were 2.4 (1.7–3.4)

for the medium-risk subgroup and 2.8 (1.8–3.8) for the

high-risk subgroup versus 3.1 (2.5–3.9) and 4.5 (3.6–5.6)

for the UK cohort. Adjusting for confounders appeared to

explain the lower predictive ability of the Danish high-risk

group.

Conclusions The Danish SBT distinguished between

low- and medium-risk subgroups with a similar predictive

ability of the UK SBT. That distinction is useful infor-

mation for informing patients about their expected prog-

nosis and may help guiding clinicians’ choice of treatment.

However, cross-cultural differences in the SBT psychoso-

cial subscale may reduce the predictive ability of the high-

risk subgroup in Danish primary care.

Keywords Classification � Predictive value of tests �
Validation � Low back pain � STarT Back Tool

Introduction

The STarT Back Screening Tool (SBT) has shown promise

in triaging non-specific low back pain (NSLBP) patients in

primary care [1, 2]. In the (UK), the SBT has shown an

ability in primary care to identify modifiable prognostic

factors, classify people into prognostic subgroups [1] and

improve patient outcomes through subgroup-matched

treatment pathways [3].

The SBT was recently translated into Danish, using best-

practice translation methods [4, 5]. The result was a lin-

guistically accurate and culturally acceptable tool with

adequate discriminative validity to be used in Danish pri-

mary care [6]. However, the predictive and external validity

of SBT in Danish primary care has not been established [6]

and therefore there is a need for those aspects of the SBT’s

measurement properties to be described [7].

There is an increasing focus on questionnaires that index

prognostic risk in low back pain (LBP), such as the SBT [1]

and the Orebro Musculoskeletal Pain Questionnaire [8].

Questionnaires that can be used in routine care settings

require a trade-off between brevity, simplicity and preci-

sion [9] and adequate validation is important if clinicians

are to be confident in their use. Recognising these
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challenges, Justice et al. [10] proposed a multi-layered

approach to external validation that includes a focus on

reproducibility and transportability, and it has been rec-

ommended that validity testing occurs in multiple and

setting-specific samples [11].

Validation of the predictive ability of the SBT in the

cultural context of Danish primary care would determine

whether prognostic stratification based on SBT subgroups

is similar to that in the UK, and inform the implementation

of this screening tool in Danish daily healthcare practice [7,

12]. Therefore, the aim of this study was to compare the

predictive validity of the Danish version of the SBT in

Danish primary care to the English version of the SBT in

UK primary care.

Methods

Patient groups

Two Danish patient samples from general medical practice

(GP) and physiotherapy primary care clinics were pooled

into a cohort representing Danish primary care (Danish

cohort). The analyses were performed on this cohort and

compared to an existing NSLBP cohort from UK primary

care (UK cohort) [13]. In both cohorts, almost all patients

were initially triaged by GPs, some completing their study

questionnaires during or after that consultation and others

at physiotherapy practices following referral.

The Danish GP sample was prospectively recruited as

part of a GP audit conducted by the regional health

authority from February to May 2011, while prospective

data collection from 27 Danish physiotherapy clinics

occurred from May to September 2011 until 200 baseline

questionnaires were collected. There was a 72 % (GP) and

86 % (physiotherapy) follow-up at 3 months. As the

physiotherapy sample was the smallest (n = 172), the total

Danish cohort (n = 344) was formed by adding 172

patients randomly selected from the GP cohort to evenly

weight the cohort across both professional disciplines. This

balanced mix of GP and physiotherapy patients was to

improve the generalisability of the results, as recommended

by de Vet et al. [11]. A detailed flowchart for the Danish

cohort is shown in Appendix 1.

The inclusion criteria were people 18–65 years of age

with NSLBP identified either by: (1) specific diagnostic

coding recorded in GP electronic patient records, or (2) by

physiotherapists using the criteria contained in the Euro-

pean guidelines for NSLBP in primary care [14]. Partici-

pants completed questionnaires on basic demographic

details, fear of movement (Tampa Scale of Kiniesophobia)

[15], catastrophisation (Coping strategy questionnaire)

[16], anxiety and depression (Hospital Anxiety and

Depression Scale) [17] and the SBT [1]. Data from both

settings were independently double-entered into a database

(Epidata 3.1, The EpiData Association, Odense, Denmark)

by two research secretaries.

The UK data were from the BeBack Study [13] con-

ducted by the Arthritis Research UK Primary Care Centre,

Keele University, from which baseline and 3-month fol-

low-up questionnaire scores were extracted. The study was

a prospective cohort of consecutive patients, from a

socioeconomically heterogeneous population, who con-

sulted with low back pain in eight general practices in

England. Six months’ follow-up data from this cohort have

previously been reported and the current study uses the full

3 months’ follow-up data (n = 856) available from that

cohort [13]. Details of the recruitment and data collected

have also been previously published [13].

Three-month outcomes were chosen for our study as this

has been shown to be the most important time point for the

clinical course of LBP in primary care, marking the end of

rapid improvement and heralding the onset of persistent

pain [18].

Data analysis

Previous studies have tested the predictive validity of

questionnaires using a variety of methods [19, 20]. In the

current study, the predictive validity and external validity

of the SBT met the criteria proposed by Justice et al. [10]

for comparing cohorts across countries and at a different

outcome time points than from that previously studied (in

our case, 3 months in the current study and 6 months in the

original SBT study in the UK).

Descriptive analysis of the baseline characteristics of the

Danish and the UK cohort was performed (means and

standard deviations, medians and inter-quartile ranges).

Baseline differences between the two cohorts were exam-

ined using Mann–Whitney U, Chi-square or Kruskal–

Wallis Tests, depending on the data type and distribution.

The three statistical methods that had been used to

describe the predictive of the SBT in the original UK

validation study [1] were mirrored in our study. The out-

come measures used were all threshold scores on measures

of activity limitation, pain and pain bothersomeness. These

were the constructs chosen in the original study due to their

being recommended in expert consensus statements [21].

We replicated these threshold scores so that results could

potentially be compared across studies and time points.

Firstly, comparison was made between the proportions

of patients with a poor clinical outcome on activity limi-

tation at 3 months in both cohorts, stratified by SBT sub-

group. Poor clinical outcome was defined in this context as

a Roland Morris disability questionnaire (RMDQ) [22] sum

score (0–100 scale) of 30 points or more [23] at 3 months’
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follow-up. The cut point used in original SBT development

study in the UK [1] was 7 on a 0–24 scale but as we used

the proportional recalculation method to convert all RMDQ

scores to a 0–100 scale, that threshold was recalculated to

be 30 points or more. The proportional recalculation

method has been shown to be more accurate in managing

any missing RMDQ answers [23].

Secondly, for both cohorts, the same outcome was used

to estimate the additional risk (relative risk) [24] for poor

outcome resulting for people in the medium or high SBT

risk subgroup compared to the low-risk subgroup.

Thirdly, the area under the curve (AUC) statistic from

receiver operating characteristic (ROC) curves was used to

describe the ability of the baseline SBT sum scores (0–9

scale) to discriminate (sensitivity/1-specificity) [24]

between people with and people without the following

outcomes at 3 months: (1) poor outcome on activity limi-

tation as defined above, (2) LBP still being ‘severe’ (8–10

on a 0–10 point scale), and (3) LBP rated as ‘very’ or

‘extremely’ bothersome on a 5-point pain bothersomeness

scale. All these criteria were used in the original UK val-

idation study [1].

In addition, as the proportions of patients with a poor

clinical outcome on activity limitation and unadjusted

relative risks suggested that the psychosocial subscale of

the Danish SBT might not have the same predictive

ability as the UK version, logistic regression was per-

formed to explore for potential confounding. Due to

suspected confounding by treatment exposure (approxi-

mately 60 % of the Danish cohort was referred for

physiotherapy and approximately 18 % in the UK cohort)

and by differential treatment effectiveness at modifying

psychosocial risk factors (treatment being heterogeneous),

these covariates were further explored. Adjusted odds

ratios controlled for Danish care setting (GP and phys-

iotherapy) and change in SBT psychosocial subscale risk

factors (fear of movement, catastrophisation, anxiety,

depression and pain bothersomeness), measured by their

full reference standard questionnaires. An odds ratio

greater than 1 in these regression models means that

particular clinical characteristic increases the odds of

having a poor outcome and an odds ratio less than 1

means that it is protective against a poor outcome. All

covariates were initially entered into the model and

reported, followed by a manual backwards stepwise

reduction (p \ 0.05 to remove) to the most parsimonious

model.

Relative risk estimates and random number generation

were performed using Microsoft Excel 2003 (Microsoft

Corp, Redmond, WA, USA). Logistic regression was per-

formed using STATA 12 (StataCorp, College Station, TX,

USA). All other statistical analyses were conducted using

PASW 13.0 (IBM Inc., Somers, NY, USA).

Results

Baseline differences between the Danish and the United

Kingdom cohorts

The two cohorts were significantly different on a number of

baseline characteristics (Table 1). On an overall cohort

level, the Danish cohort reported higher pain intensity,

higher activity limitation, slightly more prevalent leg pain

and slightly higher catastrophisation. There were also sig-

nificant differences between the two cohorts in the distri-

bution of people across the three SBT groups, with a lower

proportion of ‘low risk’ patients and a higher proportion of

‘high risk’ patients in the Danish cohort.

Comparison of the unadjusted risk of poor clinical

outcome on activity limitation at 3 months

Overall 47 % in the Danish cohort and 36 % in the UK

cohort had poor outcome at 3 months. Reassuringly, in

both the Danish and UK cohort, the proportion of patients

with a poor outcome was lowest in the low-risk subgroup

and highest in the high-risk subgroup (Fig. 1). This is also

reflected in the relative risks of the medium-risk and high-

risk subgroups. Although the proportions and relative risks

vary between the cohorts, the gradient in the trend line

across risk subgroups was similar, indicating that predic-

tive ability of the SBT broadly followed a comparable

pattern in both countries.

At an SBT subgroup level, these unadjusted data suggest

that the Danish high-risk subgroup does not have the same

incremental step size in predictive validity compared with

the median-risk subgroup, as in the UK cohort. While the

proportion of patients with a poor outcome was quite

similar in the low-risk subgroups (Danish 24 %; UK 17 %)

and medium-risk subgroups (Danish 57 %; UK 54 %), it

was considerably lower in the Danish high-risk subgroup

(64 %) compared to that in the UK cohort (78 %). As a

consequence, while the relative risks (RR) for the medium-

risk subgroup are comparable across cohorts, there was

only a marginal step up to the high-risk subgroup in the

Danish cohort, whereas the step up was greater in the UK

cohort (Fig. 1). As the distinction between the medium-

and high-risk subgroups is that higher scores on the SBT

psychosocial subscale are required to be classified as being

high-risk, these unadjusted results could initially be inter-

preted as suggesting that the psychosocial subscale does

not have the same predictive validity in the Danish cohort.

Raising the threshold score on the subscale from 4 to 5 had

almost no effect of the predictive strength of the Danish

high-risk subgroup (from to RR 2.7 [1.8; 3.8] to RR 2.8

[1.8; 4.4]). Therefore, logistic regression was performed to

control for potential confounding.
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Comparison of the adjusted risk of poor clinical

outcome on activity limitation at 3 months

The unadjusted odds ratios (OR) in Table 2 mirror the

distinction between the Danish and UK cohorts seen in the

relative risk results. The predictive ability of the medium-

risk subgroups was similar (Danish OR 4.2 [2.5; 7.3], UK

OR 5.6 [4.0; 7.8]), whereas in the Danish cohort the high-

risk subgroup added only a little predictive information

(OR 5.6 [3.0; 10.5]) and was much more predictive in the

UK cohort (OR 16.9 [9.7; 29.3]).

Adjustment for care setting and change scores in the

psychosocial constructs resulted in the predictive ability of

the Danish ‘high risk’ group (adjusted OR 15.9 [5.2; 48.2])

approximating that of the UK cohort, when the regression

model included all covariates. The parsimonious model

only retained four covariates (care setting, change in anxi-

ety, change in pain bothersomeness and the interaction

between change in pain bothersomeness and care setting)

with the predictive ability of the Danish ‘high risk’ group

being almost identical to that observed in the UK cohort in

this model (adjusted OR 15.7 [6.6; 37.5]). There was no

significant (p \ 0.05) non-linearity in the covariates inclu-

ded in the adjusted models (regression model not reported).

As there was no significant interaction between the

SBT subgroups and care setting (regression model not

Table 1 Baseline

characteristics of the Danish and

UK primary care cohorts

* Tests for differences were the

Man–Whitney U, Chi-square or

Kruskal–Wallis procedures,

depending on data type and

distribution
a Inter-quartile range
b Numeric Rating Scale (0–10)
c High scores are worse
d Roland Morris disability

questionnaire
e Tampa Scale of

Kiniesophobia
f Coping strategy questionnaire

(catastrophisation subscale)
g Hospital Anxiety and

Depression Scale

Danish cohort

(n = 344)

UK cohort

(n = 856)

Tests for differences

between the Danish

and UK cohorts*

Age in years

Median, (IQRa) 50.0 (41–59) 46 (39–53) p \ 0.001

Female 199 (57.8 %) 305 (58.8 %) p = 0.772

Duration (%)

\4 weeks 149 (44.2 %) 327 (38.2 %) p = 0.556

4–12 weeks 66 (19.6 %) 221 (25.8 %)

[12 weeks 122 (36.2 %) 285 (33.3 %)

STarT subgroup, proportions

Low 121 (37.5 %) 460 (53.7 %) p \ 0.001

Medium 127 (39.3 %) 295 (34.5 %)

High 75 (23.2 %) 90 (10.5 %)

Pain intensityb (0–10 scale)c

Overall median (IQRa) 7 (5–8) 5 (3–7) p \ 0.001

Mild (0–5) 130 (38.7 %) 527 (61.6 %)

Moderate (6–7) 98 (29.2 %) 196 (22.9 %)

Severe (8–10) 108 (32.1 %) 127 (14.8 %)

Presence of referred leg pain 241 (72.2 %) 518 (60.5 %) p \ 0.001

Presence of comorbid neck or shoulder pain 155 (46.8 %) 463 (54.1 %) p = 0.014

Activity limitationd (0–100 scale)c

Median (IQRa) 60.9 (39–77) 33.3 (17–54) p \ 0.001

Pain bothersomeness

Not at all 2 (0.6 %) 29 (3.4 %) p \ 0.001

Slightly 14 (4.2 %) 108 (12.6 %)

Moderately 82 (24.7 %) 235 (27.5 %)

Very much 178 (53.6 %) 307 (35.9 %)

Extremely 56 (16.6 %) 166 (19.4 %)

Fear of movemente (17–68 scale)c

Median (IQRa) 36 (30–41) 40 (36–43) p \ 0.001

Catastrophisationg (0–36 scale)c

Median (IQRc) 10 (5–15.8) 9 (4–14) p = 0.009

Anxietyg (0–21 scale)c

Median (IQRc) 5 (3–8) 8 (5–11) p \ 0.001

Depressiong (0–21 scale)c

Median (IQRc) 2 (1–5) 6 (3–9) p \ 0.001

1862 Eur Spine J (2013) 22:1859–1867

123



reported), and care setting was not changed by study

participation, we interpret the reduced odds (0.31 [0.13;

0.71] parsimonious model) of a poor outcome in the

physiotherapy patients as evidence of confounding [25,

26]. As the psychosocial covariates may have changed

as result of treatment and/or natural history, we believe

they may be on the causal pathway and interpret their

effect on altering risk as evidence of effect mediation

[25, 26]. It was not possible to calculate adjusted ORs

for the UK cohort as the same covariate data were not

available.

Comparison of the ability of the total baseline SBT

scores to identify people with outcomes above a clinical

threshold at 3 months

The AUC statistics describing the ability of the baseline

SBT scores (0–9 scale) to discriminate between people

with and people without scores above threshold values

on three different 3-month outcomes are shown in

Table 3. For the outcomes of LBP ‘still being severe’

and LBP rated as ‘very or extremely bothersome’ the

discriminative ability was similar across cohorts. How-

ever, for the outcome of a RMDQ score above 30 points

(0–100 scale) the difference was more substantial

(Danish AUC 0.71 [0.66; 0.77], UK AUC 0.81 [0.78;

0.84]).

Discussion

The aim of this study was to compare the predictive of the

Danish version of the SBT in Danish primary care and the

English version of the SBT in UK primary care. There were

baseline differences between the cohorts, which reflect

their being from different health care systems and cultures.

However, this study did not aim to match the cohorts but to

include samples that were likely to be representative of

their clinical populations and to compare the SBT predic-

tive ability in each cohort. Overall, the results of the cur-

rent study indicate that the ability of SBT to predict

increased risk of poor prognosis at 3 months in Danish

primary care was similar to that seen in UK primary care

for the low- and medium-risk SBT subgroups, whereas we

initially observed almost no difference between the pre-

dictive strength of the medium- and high-risk subgroups in

the Danish cohort. However, there was a very large dif-

ference between the cohorts in exposure to physiotherapy

treatment and we found that after adjusting for this con-

founding [26] and also for significant effect mediation [26]

due to change in two psychosocial characteristics, the

predictive strength of the high-risk Danish subgroup was

almost identical to the UK cohort (unadjusted estimate).

Data were not available to perform adjusted analysis in the

UK cohort. Whether this asymmetric analysis (Danish

adjusted predictive estimates and UK unadjusted estimates)

Relative Risk
1* Relative Risk

1*

Relative Risk
2.4 [1.7; 3.4] Relative Risk

3.1 [2.5; 3.9]

Relative Risk
2.7 [1.8; 3.8]
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Fig. 1 Proportions of patients within each STarT Back Tool

subgroup who had a poor clinical outcome on activity limitation

(Poor clinical outcome defined as a Roland Morris disability

questionnaire score[30) at 3 months and their relative risk. Asterisk

the low-risk STarT Back Tool subgroup is the reference category

Eur Spine J (2013) 22:1859–1867 1863

123



appropriately explains the differences between cohorts in

SBT performance requires further discussion.

One potential reason for this difference in risk prediction

could have been that the psychosocial subscale that clas-

sifies people as high-risk, rather than medium-risk, was not

as precise in the Danish population. This could have been

an influence, as the concurrent validation study of the

Danish translation showed that, compared to the original

UK cohort, the discriminative ability of three of the psy-

chosocial subscale questions was less strong [6]. On

average, the association between a ‘yes’ response on a

psychosocial subscale question and scores on their

Table 2 The odds of having poor clinical outcome on activity limitation (Roland Morris disability questionnaire score [30 (0–100 scale)) at

3 months by STarT Back Tool subgroup the Danish and UK cohorts, estimated using logistic regression

Danish cohort (n = 322) UK cohort (n = 845)

Odds ratio [CI 95 %] p value Odds ratio [CI 95 %] p value

Unadjusted model

STarT Back Tool low-risk subgroupa 1.00 1.00

STarT Back Tool medium-risk subgroup 4.24 [2.45; 7.32] \0.001 5.56 [3.99; 7.76] \0.001

STarT Back Tool high-risk 5.57 [2.97; 10.47] \0.001 16.88 [9.71; 29.34] \0.001

Constant 0.32 [0.21; 0.48] \0.001 0.22 [0.16; 0.26] \0.001

Full model adjusted for care setting and change on STarT Back Tool psychosocial constructs (n = 213)

STarT Back Tool low-risk subgroupa 1.00

STarT Back Tool medium-risk subgroup 8.16 [3.44; 19.30] \0.001

STarT Back Tool high-risk 15.85 [5.22; 48.17] \0.001

Included covariates

Care settingb 0.36 [0.13; 1.01] 0.052

Change in fear of movementc 0.99 [0.90; 1.09] 0.879

Change in catastrophisationd 0.87 [0.78; 0.97] 0.013

Change in anxietye 0.81 [0.65; 1.02] 0.078

Change in depressione 1.03 [0.81; 1.34] 0.077

Change in pain bothersomenessf 0.36 [0.19; 0.65] \0.001

Interaction between care setting and change in fear of movement 0.92 [0.81; 1.04] 0.195

Interaction between care setting and change in catastrophisation 1.14 [1.00; 1.13] 0.055

Interaction between care setting and change in anxiety 1.17 [0.88; 1.55] 0.284

Interaction between care setting and change in depression 0.77 [0.55; 1.09] 0.142

Interaction between care setting and change in pain bothersomeness 1.89 [0.90; 3.97] 0.092

Constant 1.04 [0.42; 2.58] 0.933

Parsimonious model adjusted for care setting and change on STarT Back Tool psychosocial constructs (n = 296), using manual backwards

stepwise procedure

STarT Back Tool low-risk subgroupa 1.00

STarT Back Tool medium-risk subgroup 7.89 [3.87; 16.11] \0.001

STarT Back Tool high-risk 15.73 [6.60; 37.47] \0.001

Care settingb 0.31 [0.13; 0.71] 0.006

Change in anxietye 0.81 [0.73; 0.89] \0.001

Change in pain bothersomenessf 0.27 [0.17; 0.43] \0.001

Interaction between care setting and change in pain bothersomeness 2.48 [1.41; 4.34] 0.002

Constant 1.02 [0.49; 2.15] 0.951

Bold values indicate significant level of p \ 0.05
a Reference value
b Patient recruitment in the Danish physiotherapy setting compared with the GP setting (reference value)
c Tampa Scale of Kiniesophobia
d Coping strategy questionnaire (catastrophisation subscale)
e Hospital Anxiety and Depression Scale
f Bothersome question
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respective full reference standard questionnaires had an

AUC 0.115 less than in the UK cohort. These differences

were believed to be due to disparity in severity between the

cohorts (the Danish cohort in that study being more severe

and chronic) and the Danish reference standard question-

naires not having been validated [6]. However, imprecision

in the psychosocial subscale, and/or cultural differences in

the influence of psychosocial factors on outcome, cannot be

ruled out as explanatory influences on the predictive ability

(unadjusted analysis) of the Danish high-risk SBT

subgroup.

Another reason for the difference in (unadjusted) risk

prediction observed in the current study for the high-risk

subgroup could have been the difference between the

cohorts in exposure to physiotherapy treatment (approxi-

mately 60 % of the Danish cohort and approximately 18 %

of the UK cohort). Exposure to physiotherapy was a con-

founder, as patients in the physiotherapy group had a

substantially lower risk of poor outcome than in the GP

group (OR 0.31 [0.13; 0.71]) and that effect was the same

across SBT subgroups because there was no significant

interaction between care setting and SBT groups.

A further reason for the difference in (unadjusted) risk

prediction could have been due to differential treatment

effectiveness at modifying psychosocial risk factors, in

either the GP or physiotherapy care settings. For example,

the physiotherapy treatment was not targeted to SBT sub-

group and was likely to be heterogeneous. There was evi-

dence to support this effect mediation, as change in two

psychosocial constructs (anxiety and pain bothersomeness)

were significant in the adjusted models, and there was a

significant interaction between change in pain bother-

someness and care setting. These data do not allow the

distinction between treatment effects and change due to

natural history, but the interaction between change in pain

bothersomeness and care setting is suggestive of a differ-

ential treatment effect.

There is some evidence that such a differential effect is

explanatory of a weakening of the SBT predictive ability in

unadjusted analysis. Secondary analysis of data from the

UK randomised controlled trial [3] comparing the

predictive ability of the SBT groups in the targeted treat-

ment group to that in the usual care group showed that the

predictive ability was reduced by effective treatment

(unpublished data). Put simply, when treatment is effective,

the predictive ability of the SBT is reduced due to the

natural history of the condition being modified.

Direct comparison of these results with those of other

translations is not possible, as this degree of validation has

not been published for other versions. However, our results

are comparable to those found in a USA validation study

using the English language version [27].

Strengths of this study are the rigour of the validation

method, the ability to compare results across both cultures,

and the Danish cohort consisting of most professions

commonly consulted for back pain. A weakness of this

study was the inability to perform adjusted analyses in the

UK cohort. An additional consideration is that as the

cohorts were different at baseline, some of the differences

in SBT predictive validity might be due to factors other

than change in the psychosocial characteristics. We did not

explore these, as the only substantive differences between

the cohorts were in the predictive ability of the high-risk

(psychosocial subscale) subgroups and those differences

were explained by adjusting for psychosocial change.

However, differences between countries/settings are to be

expected and are an appropriate reason for testing the SBT

in different cohorts to determine whether the predictive

ability of the SBT is robust to these differences.

Conclusion

In conclusion, based on previous results from the concur-

rent validation study [6] and these current results on pre-

dictive ability, the SBT is suitable as a triage tool of LBP

patients in Danish primary care. The Danish SBT distin-

guished between low- and medium-risk subgroups with a

similar predictive ability to the UK SBT. That distinction is

useful information for informing patients about their

expected prognosis and may help guiding clinicians’

choice of treatment. However, cross-cultural differences in

Table 3 Discriminative ability of total baseline scores on the STarT Back Tool to correctly classify people with high scores on three different

dichotomised outcomes at 3 months follow-up

Danish primary care cohort AUC

[95 % CI]

UK primary care cohort AUC

[95 % CI]

People with a Roland Morris disability questionnaire score[30 at

3 months

0.71 [0.66; 0.77] 0.81 [0.78; 0.84]

People with severe back pain at 3 months (8–10 on a 0–10 scale) 0.79 [0.68; 0.89] 0.81 [0.78; 0.84]

People with ‘very’ or ‘extremely’ bothersome pain at 3 months 0.70 [0.64; 0.76] 0.72 [0.68; 0.76]

AUC area under the curve statistic from receiver operating characteristic (ROC) curves
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the SBT psychosocial subscale may reduce the predictive

ability of the high-risk subgroup in Danish primary care.

Whether SBT subgroup-matched treatment pathways are as

effective in the Danish population as in the UK requires

subsequent research.
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Appendix 1. Formation of the Danish primary care

cohort

No data exists on how 
many were invited to 

participate in the study. 
271 LBP1 patients were 

registered in the GP2 audit

1LBP = low back pain. 
2General practitioner. 

248 (91%) of the registered 
patients recruited into the 

study and completed 
baseline questionnaires  

The overall cohort from Danish primary care: 
172 LBP patients from GP practices 
172 LBP patients from Physiotherapy practices 
                                                                          Total n=344 

204 patients completed and 
returned their 3-months 

follow-up questionnaires 
(72% follow-up rate) 

No data exists on how 
many physiotherapy 

patients were invited to 
participate in the study 

200 patients recruited into 
the study and completed 
baseline questionnaires 

172 patients completed and 
returned their 3-months 

follow-up questionnaires 
(86% follow-up rate) 

172 patients were 
randomly selected to match 
to the number of people in 
the physiotherapy sample 
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