1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Arch Phys Med Rehabil. Author manuscript; available in PMC 2019 August 01.

Published in final edited form as:
Arch Phys Med Rehabil. 2018 August ; 99(8): 1533-1539.e2. doi:10.1016/j.apmr.2018.02.016.

-, HHS Public Access
«

Predictive Validity of the STarT Back Tool for Risk of Persistent
Disabling Back Pain in a United States Primary Care Setting

Pradeep Suri, MD, MS1.2:3 Kristin Delaney, MPH#, Sean D. Rundell, DPT, PhD3:>, and Daniel
C. Cherkin, PhD*

1Seattle Epidemiologic Research and Information Center (ERIC), Department of Veterans Affairs
Office of Research and Development, Seattle, Washington, USA

2Division of Rehabilitation Care Services, VA Puget Sound Health Care System, Seattle,
Washington, USA

SDepartment of Rehabilitation Medicine, University of Washington, Seattle, Washington, USA

4Kaiser Permanente Washington Health Research Institute, Kaiser Permanente, Seattle,
Washington, USA

SDepartment of Health Services, University of Washington, Seattle, Washington, USA

Abstract

Objective—To examine the predictive validity of the STarT Back tool for classifying people with
back pain into categories of low, medium, and high risk of persistent disabling back pain, in US
primary care.

Design—Secondary analysis of data from participants receiving usual care in a randomized
clinical trial.

Setting—Primary care clinics.

Participants—1109 adults with back pain =18 years of age. Those with specific causes of back
pain (pregnancy, disc herniation, vertebral fracture, spinal stenosis) and work-related injuries were
not included.

Interventions—N/A

Main Outcome Measures—The original 9-item version of the STarT Back tool, administered
at baseline, stratified patients by their risk (low, medium, high) of persistent disabling back pain
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(‘STarT Back risk group”). Persistent disabling back pain was defined as Roland-Morris Disability
Questionnaire scores of >7 at 6-month follow-up.

Results—STarT Back risk group was a significant predictor of persistent disabling back pain
(p<0.0001) at 6-month follow-up. The proportion of individuals with persistent disabling back
pain at follow-up was 22% (95% confidence interval [CI] 18-25%) in the low risk group, 62%
(95% CI 57-67%) in the medium-risk group, and 80% (95% CI 75-85%) in the high-risk group.
The relative risk of persistent disabling back pain was 2.9 (95% ClI 2.4-3.5) in the medium-risk
group as compared to the low-risk group, and 3.7 (95% CI 3.1-4.4) in the high-risk group.

Conclusions—We found that the STarT Back risk groups successfully separated people with
back pain into distinct categories of risk for persistent disabling back pain at 6-month follow-up in
US primary care. These results were very similar to those seen in the original STarT Back
validation study. This validation study is a necessary first step towards identifying whether the
entire STarT Back approach, including matched/targeted treatment, can be effectively used for
primary care in the US.

Keywords

STarT Back; risk stratification; prognostic; prediction; musculoskeletal; outcomes; psychosocial,
low back pain

Back pain causes more disability than any other health condition worldwide! and is
responsible for estimated costs of $88 billion annually in the United States (US).2 A
promising new approach to mitigating back-related disability and health care expenditures is
the Keele University “Subgrouping for Targeted Treatment” (STarT Back) approach.3
Developed in primary care settings in the United Kingdom (UK), the STarT Back approach
consists of 2 interrelated components. First, it uses a 9-item “STarT Back tool” to categorize
patients into 3 subgroups according to their predicted risk of persistent back-related
functional limitations (low risk vs. medium risk vs. high risk).# Second, the approach
identifies treatments thought to be most appropriate for patients in each subgroup. The
matched treatments that comprise the STarT Back approach as originally developed in the
UK involve a brief educational session without further treatment for those at low risk,
physical therapy for those at medium risk, and psychologically informed physical therapy
(incorporating principles of cognitive-behavioral therapy) for those at high risk.3® The
STarT Back approach was found to be effective for people with back pain with or without
radiculopathy in primary care in the United Kingdom (UK), where it improved back-related
functional limitations while reducing the costs of healthcare,® and has subsequently been
replicated in the UK and Ireland.>  The STarT Back approach is considered broadly
applicable to those with the symptom of back pain, except those with red flag conditions,
irrespective of possible underlying subtypes or putative causes of back pain.3

The effectiveness of the STarT Back approach relies first and foremost on the degree to
which the STarT Back tool is valid for predicting persistent back-related functional
limitations. Given that the tool was developed in UK primary care, its psychometric
properties require evaluation to determine whether they are acceptable in other countries
with different languages, health care systems, and/or sociocultural norms regarding back
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pain. Various studies have examined the reliability, construct validity, and content validity of
the STarT Back tool, however, few studies have examined the tool’s external predictive
validity, which is central to the question of whether the STarT Back approach can be
exported to different clinical settings. Those studies that have examined the external
predictive validity of the STarT Back tool in European primary care have generally found
the tool to be successful in risk stratification. However, certain subgroups of patients have
been identified in which the STarT Back tool may perform less optimally, including older
adults,* those with acute back pain of duration <1 month or <2 weeks’: 8, and those with
early trajectories of major improvement in back-related symptoms®. The STarT Back tool
has also not performed as well in secondary settings such as physical therapy or chiropractic
clinics.%-11 To our knowledge, no prior study has examined the external predictive validity
of the original 9-item STarT Back tool among people with back pain in US primary care.

The study aim was to examine the external predictive validity of the STarT Back tool when
using the recommended cutoffs for classification into low-, medium-, and high-risk
categories, among unselected people with back pain in US primary care.* For the purposes
of this article, these 3 categories are referred to as the “‘STarT Back risk groups’. A
secondary aim was to examine external predictive validity of the STarT Back risk groups
among 3 subgroups where the tool’s performance may be suboptimal:# 9 12. 13 older adults
>65 years, those with acute back pain of duration <1 month, and those with a self-reported
trajectory of recent major improvement in back pain-related symptoms.

METHODS
Study Design and Setting

We conducted a secondary analysis of data from the MATCH (Matching Appropriate
Treatments to Consumers Healthcare needs) trial, a pragmatic cluster randomized trial
involving people with back pain from primary care in the Group Health (now Kaiser
Permanente Washington), an integrated healthcare system. The trial design and methods
have been reported in detail elsewhere.14 Briefly, six primary care clinics were randomized
in 1:1 ratio to an intervention or control. Intervention and control clinics were matched on
geographic and socioeconomic characteristics. A pre-post design was used such that all
clinics and participants in both intervention and control arms received usual care during the
15t phase of the study, the “pre-implementation period”, which lasted 5 months (Figure 1).
The 2" phase of the study was a 7-month “implementation period” during which no
participants were recruited and intervention clinics began to 1) incorporate the STarT Back
tool into the electronic health record (EHR), 2) identify recommended treatment options for
patients in each risk group, and 3) train providers in the STarT Back approach. The 3" phase
of the study was an 8-month ‘post-implementation’ period during which intervention clinics
used the STarT Back tool in the EHR and identified STarT Back-recommended treatment
option. Control clinics continued to deliver usual care during all 3 study phases. This
secondary analysis was restricted to MATCH participants who received usual care after their
index back pain visit, including all participants recruited during the pre-implementation
period, and participants recruited from control clinics during the post-implementation period
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(Figure 1). The MATCH trial was approved by the Group Health Institutional Review Board.
Further details of study methods are provided in the online supplement.

Study Participants and Data Collection

We used the EHR to identify patients >18 years of age with an index clinical encounter for
non-specific back pain identified using ICD-9 diagnosis codes. We excluded patients with
specific causes of their pain (e.g., pregnancy, disc herniation, vertebral fracture, spinal
stenosis). Those with back pain due to job-related injuries were not included since such
patients were routinely evaluated in a separate Occupational Medicine clinic. We mailed
letters to patients shortly after their index back pain visits and invited them to participate in
the study. Research specialists called patients 1-3 weeks (mean: 12.7 days; SD=7.1) after
their back pain visit to explain the study, confirm eligibility and obtain informed consent.
Trained interviewers administered surveys by telephone at study baseline, 2-month follow-
up, and 6-month follow-up.

Baseline Study Assessments—The original 9-item version of the STarT Back tool was
administered by telephone at the baseline assessment, and was used to implement risk
stratification per the usual recommended system of cutoffs (the *‘STarT Back risk groups’).
This scoring system converts the 0 to 9 total score, and the 0 to 5 psychological score, into
three categories: 1) low risk (a total score of 3 or less), 2) medium risk (a total score of 4 or
more, and a psychological score of 3 or less), and 3) high risk (a total score of 4 or more,
and a psychological score of 4 or more).

Participants reported their race and ethnicity; how long ago their current episode of back
pain began, in weeks, months, and/or years; a global rating of improvement since their index
back pain visit (“completely recovered”, “much better”, “better”, “not changed”, “worse”,
vs. “much worse”); highest level of education attained; and back pain intensity measured on
a 0 to 10 numerical pain rating scale (NRS).15

Outcomes—The primary study outcome was the modified Roland-Morris Disability
Questionnaire (RMDQ) assessed at 6-month follow-up. The modified RMDQ is a measure
of back-related functional limitations ranging from 0 to 23, with higher scores indicating
greater functional limitations.1® This version of the RMDQ has been shown to have
construct validity in comparison with other functional measures, internal consistency,
reliability, and responsiveness.16: 17 To remain consistent with the RMDQ cut-offs used in
the original STarT Back studies, 4 participants reporting RMDQ =7 at 6-month follow-up
were classified as having persistent disabling back pain, and those with RMDQ scores <7
were classified as not having persistent disabling back pain.

Statistical Analysis

We descriptively characterized the study sample of MATCH participants who did not receive
implementation of the STarT Back approach (Figure 1). To examine calibration of the STarT
Back Tool, we calculated the proportion of individuals with persistent disabling back pain at
6-month follow-up in each risk group, the relative risk (RR) of persistent disabling back pain
at 6-month follow-up in each risk group, and 95% confidence intervals (Cls) for these
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proportions and RRs. We descriptively compared these estimates with those from 3 prior
studies that reported on the predictive validity of the STarT Back risk groups using the same
definition of persistent disabling back pain at follow-up (RMDQ =7), including the original
STarT Back validation study.* 7- 20 Next, we examined discrimination by calculating the
performance characteristics of the STarT Back categories, applying the same contrasts used
in the original STarT Back validation study: contrasting high-risk with low/medium-risk,
and contrasting low-risk with medium/high-risk. Last, we examined the external predictive
validity of the 3 STarT Back risk groups within 3 subgroups: 1) older adults (age = 65
years), 2) those with acute back pain (<4 weeks duration), and 3) those with self-reported
recent major improvement reflecting recovery or near-recovery (those reporting being
‘completely recovered’ or “much better’ compared to their index back pain visit, about 2
weeks earlier).

We did not examine the performance characteristics of the continuous STarT Back score for
two reasons: 1) the matched/targeted treatment component of the STarT Back approach is
coupled to the specific cut points used to define low-, medium-, and high-risk groups, and 2)
we expected that it would be infeasible for US primary care physicians in routine clinical
practice to make predictions and tailor treatment decisions based on the continuous STarT
Back score. Since the practical value of the STarT Back tool is as a stand-alone tool, we did
not adjust for other covariates in our analysis.

RESULTS

Figure 1 illustrates the flow of participants in this study. The sample included 1218
participants who completed baseline assessments (Table 1). The STarT Back tool classified
510 participants (42%) as low-risk, 447 (37%) as medium-risk, and 261 (21%) as high-risk.
Roughly one third of participants (36%) were age =65 years. The majority (80%) were white
and had graduated from college (53%). Baseline mean (standard deviation [SD]) RMDQ
score reflecting back-related functional limitations was 11.6 (6.2). 938 participants (77%)
had RMDQ scores =7: .261 participants (51%) in the low-risk group, 419 participants (94%)
in the medium-risk group, and 258 participants (99%) in the high-risk group. Eighteen
percent of participants reported acute back pain, and 24% reporting recent self-reported
major improvement.

At 6-month follow-up 1109 participants (91%) completed the RMDQ (Figure 1/Table 2).
The mean (SD) RMDQ score at follow-up was 7.8 (6.8). STarT Back risk group was
significantly associated with persistent disabling back pain (RMDQ =>7) at 6-month follow-
up, and the proportion of individuals with persistent disabling back pain was 22% in the low
risk group, 62% in the medium risk group, and 80% in the high risk group (Table 2). Figure
2 presents these data graphically as relative risks (RRs). Overall, the proportions and RRs
for the STarT Back risk groups in MATCH were comparable to those reported in the original
STarT Back validation study by Hill et al. at 6-month follow-up (Table 2/Figure 2). The
proportions and RRs of those with persistent disabling back pain at 6-month follow-up
according to STarT Back risk group in MATCH were also generally similar to those reported
in Danish (Morso et al.”) and Dutch (Bier et al.2%) primary care at 3-month follow-up, when
accounting for the width of confidence intervals (Table 2/Figure 2).
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The sensitivities, specificities, positive likelihood ratios, and negative likelihood ratios of the
STarT Back risk groups in MATCH for predicting persistent disabling back pain at 6-month
follow-up were very similar to those reported in the original STarT Back validation study
and suggest good discrimination (Table 3).

In secondary analyses of subgroups with age = 65 years, acute back pain, or recent major
improvement, STarT Back risk group was significantly associated with persistent disabling
back pain at 6-month follow-up across all 3 subgroup analyses (Table 4). In older adults, the
proportion of participants with persistent disabling back pain at 6 months was high in both
the medium (71%) and high risk (79%) groups, with considerable overlap in the confidence
intervals between these 2 risk groups and no significant difference between medium and
high risk groups (p=.17) Similarly, in those with acute back pain, the proportion of
participants with persistent disabling back pain at 6 months was comparable between the
medium (51%) and high risk (55%) groups (p=0.71). In contrast, in subgroup analyses of
those with recent major improvement, the proportions with persistent disabling back pain at
6 months were quite different between each of the 3 STarT Back risk groups (Table 4).
Finally, the proportion of participants with persistent disabling back pain at 6 months within
each STarT Back risk group were generally higher in older adults, and lower in those with
acute back pain and recent major improvement, when compared to the corresponding
proportions within each STarT Back risk group in the entire sample (from Table 2).

DISCUSSION

This study found that the STarT Back risk groups were significant predictors of persistent
disabling back pain at 6-month follow-up in a US primary care sample, successfully
separating patients into distinct categories of risk. The predictive ability of the STarT Back
risk groups was remarkably similar to that seen in the original UK validation study in
primary care and subsequent replication in Danish/Dutch primary care, despite likely
differences in health care systems and characteristics of patient populations between these
countries. Our findings support the external predictive validity of the STarT Back risk
groups in a US primary care setting, a necessary prerequisite to future efforts to match
treatments to predicted risk using the STarT Back tool.

In contrast to the original STarT Back development and validation studies, the MATCH trial
allowed the inclusion of participants =65 years of age, a subgroup of patients with relatively
poor back-related functional outcomes,?! so that the study findings would have broad
generalizability to all primary care patients with nonspecific back pain. The inclusion of
older participants, and the higher levels of baseline disability in the current study (mean
baseline RMDQ=11.6) as compared to the original STarT Back validation study (mean
baseline RMDQ=9.1), may in part explain why the proportions of patients with persistent
disabling back pain at follow-up within each STarT Back risk group were higher in the
current study as compared to the original. Despite these possible differences, the
sensitivities, specificities, and likelihood ratios for the two major distinctions permitted by
the STarT Back risk groups (low vs. medium/high, low/medium vs. high) in MATCH were
similar to those from the original STarT Back validation study. As used in the UK,3: 5 each
of these two distinctions guide a decision pertinent to matching treatments to predicted risk:
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1) whether or not to refer to physical therapy (‘no’ in low risk vs. ‘yes’ in medium/high
risk), and 2) whether or not to refer for a more rigorous, psychologically-informed physical
therapy (‘no’ in low/medium risk vs. ‘yes’ in high risk). Given that the STarT Back risk
groups appear similarly accurate in predicting persistent disabling back pain in the US as
compared to the UK, if the treatments matched to predicted risk are also successfully
implemented and similarly effective in the US, the STarT Back approach taken as a whole
(stratification + targeted treatment) holds promise as an effective strategy in US primary
care.

Contrary to a prior study,® we found that the STarT Back risk groups defined distinct and
increasing risk of persistent disabling back pain in those with early trajectories of major
improvement, despite better overall outcomes in this subgroup as compared to all individuals
with back pain. In contrast, in older adults, the STarT Back medium, and high-risk groups
both had a high proportion (>70%) of participants with persistent disabling pain at 6-month
follow-up. Similarly, in those with acute back pain <1 month duration, the STarT Back
medium, and high-risk groups both had a moderate proportion (>50%) of participants with
persistent disabling pain at 6-month follow-up. Thus, there may not be a meaningful
difference in persistent disabling pain outcomes between medium, and high-risk groups
among older adults and those with acute back pain. Our study examined only certain
subgroups where we suspected the STarT Back tool might not perform well; future US
studies may wish to attempt replication of these findings, and such studies may also examine
the performance of the STarT Back Tool in other relevant subgroups, where applicable.

Strengths of this study include its large sample size and low proportion with (91%) loss to
follow-up. Primary care within the integrated Group Health system (now Kaiser Permanente
Washington) likely reflects typical care in the Pacific Northwest region of the US, and risk
prediction tools developed here (such as the Chronic Pain Grade)?2 23 have previously been
exported to other clinical contexts. However, these results still may not be generalizable to
other clinical settings in the US. Another potential limitation of the study is that we
compared our results with that of prior studies in a descriptive manner, rather than in
hypothesis-driven comparisons using individual-level data. Some features of our study also
warrant attention to understand the limited conditions to which our study findings might be
generalized. We examined the predictive ability of the STarT Back risk groups. Studies
examining the predictive ability of the continuous STarT Back score might find different
results, however, since it is as yet unclear how alternative cutoffs using the continuous STarT
Back score might inform matched/targeted treatment options in the future, we did not choose
such a path. In addition, we examined persistent disabling pain as a dichotomous outcome,
defined using the same cutoff (RMDQ =7) as the original STarT Back study. Other studies
using outcomes such as the continuous RMDQ score, 30% improvement from baseline, or
other outcomes (pain improvement, global perceived recovery, health care utilization, etc)
may have results that are quite different from ours. On the other hand, such studies are
applying conditions different than that used in the original STarT Back study, and it is
reasonable to expect that doing so would decrease the tool’s predictive capability. We note
that several studies finding less impressive outcomes when replicating the STarT Back
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method of risk stratification have modified the tool or risk categories in some way!3 24, used
an alternative outcome,?: 10. 12 and/or been conducted in settings other than primary care
physicians’ clinics.%11 It may not be fair to expect the STarT Back tool to perform for risk
stratification in such a scenario, given the deliberate development of the tool as a simple-to-
complete yet relatively crude predictor of outcomes, rather than an elaborate measure meant
to capture all subtleties of risk prediction even while using a range of continuous outcome
measures.

CONCLUSIONS

We found that the STarT Back risk groups successfully separated people with back pain into
distinct categories of risk for persistent disabling back pain at 6-month follow-up in US
primary care. This is a necessary first step towards identifying whether the entire STarT
Back approach, including matched/targeted treatment, can be effectively used for primary
care in the US. Future research studies should prioritize understanding how the STarT Back
risk groups may best inform choices among the various treatment options commonly
available in the US.
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Refer to Web version on PubMed Central for supplementary material.
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MATCH Control Clinics

* All recruited participants received usual care

during study participation

MATCH Intervention Clinics

» All participants recruited prior to the
implementation period received usual care

* After the implementation period, all
participants received the STarT Back
approach, including matched treatment

@ Pre-Implementation Pre-Implementation

= (Control clinics) (Intervention clinics)

2 n=330 n=273

» |+ Received usual care * Received usual care
Implementation period (7 months) - no participants recruited

@ Post-Implementation Post-Implementation

e (Control clinics) (Intervention clinics)

2 n=616 n=484

% |« Received usual care * Received the STarT Back approach,

including matched treatment

—>

n=1 excluded for
missing data

v

Participants with an index
visit for back pain, who
received usual care

n=1218

91% of participants completing
6-month follow-up

n=1109

Figure 1. Flowchart of Study Participants
MATCH= Matching Appropriate Treatments to Consumers Healthcare study

l 6-month follow-up
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[Current Study] M Low Risk

B Medium Risk

High Risk

High
MATCH study | Hill etal. STarT  Morso et al. Bier et al.
(US) Back (UK)* (Denmark)’”  (Netherlands)®

Figure 2. Relative Risks of Persistent Disability Pain in MATCH and prior studies
MATCH= Matching Appropriate Treatments to Consumers Healthcare study; US=United

States, UK=United Kingdom Vertical lines with diamond heads represent 95% confidence
intervals.
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Characteristics of the Study Sample at the Baseline Assessment (n=1218)

Table 1

| n (%) or mean = SD

Age
Age (years) | 58.0+17.6
Age groups |
18-39 years 268 (22.0%)
40-54 years 269 (22.1%)
55-64 years 245 (20.1%)
65+ years 436 (35.8%)
Female Sex | 662 (54.4%)
Race |
American Indian/Alaskan Native 3(0.3%)
Asian 45 (3.8%)
Black/African-American 85 (7.1%)
Native Hawaiian/Pacific Islander 8 (0.7%)
White 991 (82.9%)
Other 20 (1.7%)
Mixed 44 (3.7%)
Hispanic 60 (5.0%)
Education
High school or less 187 (15.4%)
Technical/trade school 62 (5.1%)
Some college 326 (26.8%)
College graduate 325 (26.7%)
Graduate school 317 (26.1%)
Back-related functional limitations (RMDQ) (range 0-24) | 116 +6.2
Back Pain Intensity (NRS) (range 0-10) | 54+25
STarT Back risk group
Low 510 (41.9%)
Medium 447 (36.7%)
High 261 (21.4%)
Anxiety (GAD-7) (range 0-21) | 42+46
Depression (PHQ-8) (range 0-28) | 6.2+54

Duration of back pain

Arch Phys Med Rehabil. Author manuscript; available in PMC 2019 August 01.
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n (%) or mean = SD
<2 weeks 19 (1.7%)
2-4 weeks 188 (16.5%)
1-3 months 172 (15.1%)
4-6 months 128 (11.2%)
7 mos.—3 yrs. 333 (29.2%)
>3 years 299 (26.3%)
Global rating of improvement since the index visit
Completely recovered 41 (3.4%)
Much better 246 (20.3%)
Better 384 (31.7%)
Not changed 455 (37.6%)
Worse/much worse 85 (7.0%)

Page 14

RMDQ=Roland Morris Disability Questionnaire, NRS=numerical rating scale, GAD-7= Generalized Anxiety Disorder-7, PHQ-8= Patient Health

Questionnaire-8
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Table 3

Page 16

Performance characteristics for STarT Back risk group cutoffs to predict persistent, disabling back pain at 6

months ™

Sensitivity

Specificity

Negative LR
(95% ClI)

Positive LR
(95% CI)

STarT Back risk group cutoffs in MATCH (United

States)

Low vs. Medium/High

81.0%

64.6%

0.29 (0.24-0.35)

2.29 (2.04-2.58)

Low/Medium vs. High

34.2%

91.8%

0.72 (0.67-0.77)

4.16 (3.08-5.60)

STarT Back risk group cutoffs in original validation study? (United K|

ingdom?)

Low vs. Medium/High

80.1%

65.4%

0.30 (0.23-0.40)

2.32 (1.96-2.76)

Low/Medium vs. High

39.6%

94.6%

0.74 (0.67-0.81)

551 (3.30-9.28)

MATCH= Matching Appropriate Treatments to Consumers Healthcare needs trial, LR=likelihood ratio, Cl=confidence interval

*
Persistent, disabling back pain is defined as RMDQ =7 at 6 months

adata extracted from publications or provided by study authors
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