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Abstract

Early screening for psychological distress has been suggested to improve patient management for
individuals experiencing low back pain. This study compared two approaches to psychological
screening (i.e., multidimensional and unidimensional) so that preliminary recommendations on
which approach may be appropriate for use in clinical settings other than primary care could be
provided. Specifically, this study investigated STarT Back Screening Tool (SBT): 1) discriminant
validity by evaluating its relationship with unidimensional psychological measures and 2)
construct validity by evaluating how SBT risk categories compared to empirically derived
subgroups using unidimensional psychological and disability measures. Patients (n = 146)
receiving physical therapy for LBP were administered the SBT and a battery of unidimensional
psychological measures at initial evaluation. Clinical measures consisted of pain intensity and self-
reported disability. Several SBT risk dependent relationships (i.e., SBT low < medium < high risk)
were identified for unidimensional psychological measure scores with depressive symptom scores
associated with the strongest influence on SBT risk categorization. Empirically derived subgroups
indicated that there was no evidence of distinctive patterns amongst psychological or disability
measures other than high or low profiles, therefore two groups may provide a more clear
representation of the level of pain associated psychological distress, maladaptive coping and
disability in this setting, as compared to three groups which have been suggested when using the
SBT in primary care settings.
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Introduction

Early risk factor screening for poor clinical outcomes has been identified as a potential
method to improve the efficiency and effectiveness of care.® 27- 50 Findings from recent
reviews'%: 47 indicate consistent relationships between elevated levels of psychological
factors measured during initial assessment and poor future clinical outcomes. Therefore,
routine and early identification of psychological risk factors (i.e. screening) has been
suggested as method to improve patient management strategies with the ultimate goal being
the prevention of future LBP-associated activity limitations.% 38 43 Despite these
suggestions, potential problems exist when attempting to translate research findings from
one clinical setting to another. For example, differences in psychological profiles have been
reported for patients seeking care for LBP in primary care settings when compared to
secondary care settings.*6 Moreover, decision-making dilemmas may be more common for
secondary care setting providers that are commonly referred patients from primary care
physicians as previous studies have suggested that primary care physicians may not
adequately screen for psychological distress.32: 36 Therefore, there is the potential that some
patients referred to physical therapy may be more appropriate for referral to mental health
providers which may have negative implications in regard to initial management strategies
and subsequent patient outcomes that are provided by secondary care providers (e.g.,
physical therapists). As a result, measures or tools that were developed and intended to be
used in primary care settings by physicians or physical therapists providing care in primary
care settings require additional testing prior to being implemented in secondary care settings
(e.g., outpatient physical therapy).

Two methods of screening for psychological factors include the use of unidimensional or
multidimensional self-report questionnaires. Unidimensional measures consist of several
items with each item representing the same psychological construct, whereas
multidimensional measures commonly consist of several items with each item representing a
different psychological construct and may also consist of items representing other domains
(e.g., physical impairment). There are strengths and limitations to using multidimensional
measures to screen for psychological factors.2”: 47. 63. 64 For example, multidimensional
measures can provide information related to general psychological distress and require less
time to administer in comparison to using several unidimensional measures that provide
more detailed information about specific psychological factors. Alternatively,
multidimensional measures may not provide as robust estimates of construct reliability in
comparison to unidimensional measures consisting of multiple items related to the same
construct.

The STarT Back Tool (SBT) is an example of a multidimensional screening measure
consisting of 9-items related to physical and psychological factors. Based on SBT overall
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and psychosocial subscale scoring, individuals are categorized as either SBT low, medium,
or high risk for persistent disabling LBP in primary care settings.2> SBT low and medium
risk categories are primarily distinguished by SBT overall scoring, whereas SBT medium
and high risk categories are primarily distinguished by SBT psychosocial scale scoring.
Relevant to the purpose of this current study, is the methodology used during the
development phase to generate SBT categorization cutoff scores. Specifically, receiver
operating characteristic (ROC) curves and areas under the curve (AUC) analyses were used
to test overall and psychosocial scale scores against dichotomized reference standard (e.g.,
disability) scores.2> While findings from previous studies? 63 support the clinical utility of
the SBT when compared to unidimensional psychological measures, there is a need for more
direct comparisons between multidimensional and unidimensional screening approaches to
provide more definitive clinical recommendations. For example, the identification of patient
subgroups has been implicated as a high priority for future LBP-related researchl6: 22. 50
with particular concern for the influence that psychological factors have on LBP outcomes
being emphasized,*3: 49 60 however there is no clear direction for clinicians as to the most
appropriate methods to screen for psychological distress and to identify psychological
subgroups.38 In addition, patients receiving initial consultation for LBP may be associated
with different psychosocial profiles based on the type of clinical setting,*6 therefore
additional data is needed to evaluate the SBT's validity and determine its applicability in
other health care settings.

The purpose of this study was to compare multidimensional and unidimensional approaches
to screening for pain-associated psychological distress, maladaptive coping, and disability.
First, we assessed SBT discriminant validity by evaluating relationships between SBT risk
categories with full-length psychological measures and a self-report LBP related disability
measure. Second, we investigated SBT construct validity by evaluating how SBT categories
compare to empirically derived subgroups using cluster analysis from unidimensional
psychological and LBP related disability questionnaires. Then we compared the SBT
categories and empirically derived subgroups to each other, and with clinical measures of
pain intensity and self-report disability. The overall goal of conducting these analyses was to
provide preliminary future research suggestions for assessment of these psychological
constructs in clinical settings other than primary care (e.g., outpatient physical therapy)
because the SBT was specifically designed to support first contact care decision making.1”

Material and Methods

Data for this cross-sectional study were obtained from a larger observational, prospective
cohort study that assessed the predictive validity of the SBT in comparison to
unidimensional psychological measures for 6-month clinical outcomes.! Data were collected
between December 14, 2009 and February 5, 2012 from four outpatient physical therapy
clinics of Brooks Rehabilitation located in Jacksonville, Florida and two outpatient physical
therapy clinics of Shands Rehabilitation located in Gainesville, Florida.
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Participants

Consecutive patients seeking treatment for LBP at 6 participating outpatient physical
therapy clinics were screened for study eligibility by a physical therapist. All patients were
referred for physical therapy by a physician therefore this setting was considered secondary
care. Potential study participants met both of the following criteria before being enrolled
into this study: 1) adults between the ages of 18 and 65 years seeking physical therapy for
LBP (defined as having symptoms at T12 or lower, including radiating pain into the
buttocks and lower extremity) and 2) the ability to read and speak the English language. We
included patients with a full range of LBP based on self-reported current symptom duration
(i.e., acute [less than or equal to 14 days], subacute [15 to 90 days], and chronic [greater
than or equal to 91 days]). These broad inclusion criteria were to allow for a cohort that was
applicable to clinical practice. Potential study participants were ineligible to participate in
this study if any of the following criteria were met: 1) the presence of systemic involvement
related to metastatic or visceral disease; 2) recent spinal fracture; 3) osteoporosis; or 4)
pregnancy. Physical therapists provided all patients that met study eligibility criteria with a
brief explanation of the study and a study advertisement with primary investigator contact
information. Clinicians emphasized to patients that participating in this study would not
dictate the treatment they received for their LBP and if they elected not to participate they
would receive the same treatment. This study was approved by the University of Florida's
Institutional Review Board and informed consent was obtained from each study participant.

Demographic and Historical Variables

Study participants were asked to complete a standardized self-report questionnaire
consisting of demographic items related to age, sex, race, and employment status.
Additionally, information involving LBP clinical characteristics (i.e., prior surgery,
symptom duration, symptom onset, symptom location, work-related LBP) was obtained.

STarT Back Screening Tool (SBT)—The SBT is a 9-item multidimensional screening
measure used to identify subgroups of patients with LBP in primary care settings based on
the presence of modifiable prognostic factors which may be useful in matching patients with
targeted interventions.24 25 The SBT contains items related to physical and psychosocial
factors that have been identified as strong independent predictors for persistent disabling
LBP. SBT overall scores (ranging from 0 to 9) are determined by summing all positive
responses and SBT psychosocial subscale scores (ranging from 0 to 5) are determined by
summing items related to bothersomeness, fear, catastrophizing, anxiety, and depression.
Based on patient responses, the SBT categorizes patients as ‘high-risk’ (psychosocial
subscale scores =4) in which high levels of psychosocial prognostic factors are present with
or without physical factors present, ‘medium-risk’ (overall score >3; psychosocial subscale
score <4) in which physical and psychosocial factors are present, but not a high level of
psychosocial factors, or ‘low-risk’ (overall score 0-3) in which few prognostic factors are
present.2> Acceptable test-retest reliability and internal consistency has been reported for
SBT overall and psychosocial scale scores.2> SBT overall scores have demonstrated
acceptable to outstanding discriminant validity for physical reference standards (e.g.,
disability and referred leg pain), while SBT psychosocial subscale continuous scores best
discriminated psychosocial reference standards (e.g., catastrophizing, fear, and depression)
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in primary care settings.2®> The SBT has demonstrated good concurrent validity in
comparison to a similar screening instrument.26

Psychological Measures

Our selection of unidimensional psychological measures was primarily based on SBT
psychosocial scale items and constructs related to maladaptive coping strategies and
psychological distress in response to pain. Psychological measures were collected at
baseline and are described in more detail below.

Maladaptive Coping

Fear-Avoidance Beliefs Questionnaire (FABQ-PA, FABQ-W): Fear-avoidance beliefs
specific to LBP were assessed with the FABQ.51 The FABQ consists of a 4-item FABQ
physical activity scale (FABQ-PA, potentially ranging from 0 to 24) and a 7-item FABQ
work scale (FABQ-W, potentially ranging from 0 to 42), with higher scores indicating
higher levels of fear-avoidance beliefs for both FABQ scales. Both FABQ scales have been
found to have acceptable reliability31: 95 61 and demonstrated internal

consistency.>>: 57: 58,61 The FABQ-W has demonstrated predictive validity for disability and
work loss in patients with LBP.18. 19,21, 61

Tampa Scale of Kinesiophobia (TSK-11): The TSK-11 was used to assess the degree of
fear of movement and injury or re-injury in individuals with LBP.5% The TSK-11 is an 11-
item questionnaire with a potential range of 11 to 44, with higher scores indicating greater
fear of movement and injury or re-injury due to pain. The TSK-11 has been found to have
good test-retest reliability and internal consistency.5® Predictive and concurrent validity
have also been reported for the TSK-11.6°

Pain Catastrophizing Scale (PCS): The PCS was used to assess the degree of catastrophic
cognitions due to painful experiences.®® Pain catastrophizing has been broadly defined as an
exaggerated negative orientation towards actual or anticipated pain experiences.>® The PCS
is a 13-item questionnaire with a potential range of 0 to 52, with higher scores indicating
higher levels of pain catastrophizing. Previous studies have supported the PCS as a reliable
and valid measure 11 12, 48, 56

Psychological Distress

Patient Health Questionnaire (PHQ-9): The PHQ-9 was used to assess the degree to
which depressive symptoms have on patients with LBP. The PHQ-9 is a 9-item
questionnaire with a potential range of 0 to 27, with higher scores indicating elevated
depressive symptoms. The PHQ-9 has demonstrated various types of validity in different
healthcare settings?® 40 and has been used in studies involving patients with LBP.13

State-Trait Anxiety Inventory

The trait portion of the STAI (STAI-T) was used to assess the degree that dispositional
anxiety has on patients with LBP.>* The STAI-T is a 20-item questionnaire with a potential
range of 20 to 80, with higher scores indicating elevated levels of anxiety. The STAI-T has
been found to be reliable and valid.# 3% We reported the trait portion of the STAI as this
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construct is considered to be relatively stable over time and this measure was only assessed
at intake.

Clinical Measures

Clinical measures were collected at baseline and are described in more detail below.

Numerical Pain Rating Scale (NPRS)—Pain intensity was rated using a NPRS, ranging
from “0” (no pain) to “10” (worst pain imaginable).”- 8. 33 Participants were asked to rate
their current pain intensity, as well as their best and worst level of pain intensity over the
past 24 hours. These three pain ratings were averaged and used as the NPRS variable in this
study.34

Oswestry Disability Questionnaire (ODQ)—LBP-related disability was assessed with
the ODQ, which has 10 items that assesses how LBP affects common daily activities.20: 30
The ODQ has a range of 0% “no disability due to LBP” to 100% “completely disabled due
to LBP”, with higher scores indicating higher LBP related disability. The ODQ has been
found to have high levels of test-retest reliability, internal consistency, validity, and
responsiveness.15: 20. 52

Roland-Morris Disability Questionnaire (RMDQ)—LBP-related disability was also
assessed with the RMDQ, which has 24 items that assesses the functional status over the
past 24 hours in patients with LBP.53 The RMDQ has a range of 0 “no disability due to
LBP” to 24 “maximum disability due to LBP”, with higher scores indicating higher LBP
related disability. The RMDQ has been found to have high levels of test-retest reliability,
internal consistency, validity, and responsiveness.>2: 53

Data Analysis

All data analyses were performed using SPSS, Version 20.0. Intake descriptive statistics
were calculated for demographic variables, psychological and clinical measures. Raw scores
for each full-length specific psychological measure and the RMDQ were transformed to z-
scores to provide standardized scores for subsequent cluster analysis techniques; however
raw scores are reported for descriptive purposes because they are more clinically
interpretable.

SBT discriminant validity—We assessed SBT discriminant validity by evaluating
relationships between SBT categories and differences in full-length psychological measure
and RMDQ scores. First, relationships between full-length psychological measure and
RMDQ scores by SBT categorization were evaluated using one-way analysis of variance
(ANOVA) with Bonferroni post-hoc testing as appropriate. Next, discriminant function
analysis (DFA) with cross-validated jackknifed classification was performed on the same
sample as a follow-up to interpret: 1) how psychological measure and RMDQ scores
differentiated SBT categorization and 2) the accuracy in SBT categorization using
psychological measure and RMDQ scores. Briefly, DFA is a multivariate statistical
procedure used to determine if a set of variables (i.e., psychological measure and RMDQ
scores) can predict group membership (i.e., SBT categorization).>® Eigenvalues were
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reported as a measure of variance, indicating how well the discriminant function
discriminated between SBT categories with higher eigenvalues indicating greater
discrimination. Canonical correlations were reported as a measure of the relationship
between SBT categorization and the discriminant function, with chi-square tests used to
determine the significance of the relationship. A summary of classification results from the
DFA was generated to evaluate for accuracy in SBT categorization. Jackknifed (i.e., one
case at a time deleted) classification was used because it estimates the ability of predictors to
separate groups which has been suggested to reduce bias in classification.>® Finally, two
separate linear regression models were used to provide a test of linear effect across the three
SBT categories with intake NPRS and ODQ scores serving as dependent variables.

SBT construct validity—We investigated SBT construct validity by evaluating how SBT
categories compare to empirically derived subgroups and to determine which method is
more strongly associated with clinical measures of pain intensity (NPRS) and self-report
disability (ODQ) at intake. A cluster analysis using unidimensional psychological measure
and RMDQ scores was used to generate empirically derived subgroups without considering
SBT categorization. Specifically, an exploratory hierarchical agglomerative cluster analysis
was performed using Ward's clustering method with squared Euclidean distances as the
similarity measure to create homogeneous cluster profiles among unidimensional
psychological measures and the RMDQ. Agglomeration coefficients were inspected and
plotted to establish the most optimal cluster solution based on the percent change between
adjacent cluster solutions®® and plot characteristics (i.e., elbow criterion).3” Then, to identify
potential cluster group differences in demographic and clinical measure scores at intake,
independent t-tests were used. Next, we compared the distribution of SBT categories by our
empirically derived subgroups using chi-square analysis. Finally, SBT categories and cluster
solutions were independently assessed for relationships with NPRS and ODQ clinical
measures using one-way ANOVA and independent t-testing, respectively.

SBT cutoff scores associated with empirically derived psychological
subgroups—Receiver operating characteristic (ROC) curve analysis was used to
determine SBT overall scores that predicted empirically derived subgroup categorization.
Area under the ROC curve (AUC) was interpreted as the probability of correctly identifying
individuals categorized as “elevated pain-associated psychological distress, maladaptive
coping and disability”. The range of AUC scores are from 0.5 (no better than chance
identification) to 1.0 (perfect identification). Cutoff scores were then calculated for SBT
overall scores (to match current SBT categories) for predicting empirically derived
psychological subgroup categorization. Cutoff scores were determined by calculating
sensitivity, specificity, and likelihood ratios for each potential SBT overall score.

During this study period 275 patients were screened for eligibility criteria. Of these patients,
123 were excluded from study participation with the most common reason being that they
were greater than 65 years of age (n = 47). The remaining 152 patients provided informed
consent and were enrolled into the study. Of these patients, six were not able to complete the
study due to personal reasons. Therefore, intake data was obtained from 146 patients. Patient
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demographic, clinical characteristics and psychological scores at intake by SBT
categorization are displayed in Table 1. The SBT categorized 53 (36.3%) patients as low
risk, 55 (37.7%) as medium risk and 38 (26.0%) as high risk. There were no differences in
demographic or clinical characteristics amongst SBT subgroups (p > .05).

SBT discriminant validity

Comparisons amongst all SBT risk subgroups indicated a SBT risk dependent relationship
(i.e., SBT low < medium < high risk) with several psychological measures and the RMDQ.
Specifically, patients categorized as SBT low risk had lower intake FABQ-PA, PCS,
TSK-11, PHQ-9, and RMDQ scores compared to those categorized as being medium or high
risk (p < .05). Comparisons amongst SBT low and high risk subgroups indicated that
patients initially categorized as SBT low risk had lower intake FABQ-W and STAI-T scores
compared to those categorized as high risk (p <.05).

DFA run with simultaneous entry method with one self-report disability (RMDQ: Wilks’ A

= .61, p <.001) and six psychological predictors (FABQ-PA: Wilks’ A = .80, p <.001;
FABQ-W: Wilks” A = .95, p =.032; PCS: Wilks’ A =.78, p <.001; TSK-11: Wilks’ A = .81,
p <.001; PHQ-9: Wilks’ . = .69, p <.001; STAI-T: Wilks’ A = .94, p =.012;) suggested that
each predictor contributed uniquely to SBT categorization and resulted in two discriminant
functions which is expected with three SBT risk categories. The overall test of the two
functions was significant (x2 (14) = 102.84, Wilks’ \. = .47, p < .001) indicating that
predictor scores were able to discriminate amongst the three SBT categories. The test for
function 2 alone was not significant (x2 (6) = 2.00, Wilks’ A = .98, p = .919), however
function 1 accounted for 51.8% (canonical R = .72) of the total relationship between
predictors and SBT categories. The pooled within-groups correlations between
discriminating variables and standardized canonical discriminant functions, as well as the
standardized canonical discriminant function coefficients (analogous to multiple regression
beta weights) are provided in Table 2. RMDQ and PHQ-9 scores demonstrated the strongest
positive relationships with the discriminant function, whereas FABQ-PA and PCS scores
demonstrated moderate positive relationships and TSK-11 scores demonstrated the weakest
positive relationship. FABQ-W and STAI-T scores demonstrated weak negative
relationships with the discriminant function. The overall accuracy for classification using the
discriminant function was 59.4% using the cross-validated jackknifing technique. The
percentages classified correctly were 78.8% for SBT low-risk, 37.7% for SBT medium-risk,
and 63.2% for SBT high-risk. Based on sample distribution, the prior probabilities for
chance assignment were 36.3% for SBT low-risk, 37.7% for SBT medium-risk, and 26.0%
for SBT high-risk. Classification by the discriminant function exceeded chance classification
for SBT low and high-risk categories, and was identical for SBT medium-risk when the
cross-validated values were compared.

Results from two separate linear regression models indicated that SBT categorization
accounted for 19.8% and 32.3% of the variance in intake NPRS ( = .44, p <.01) and ODQ
(B = .57, p <.01) scores respectively. SBT risk categorization dependent relationships with
intake NPRS and ODQ scores are provided in Figures 1a and 1b.
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Empirically Derived Subgroups

Inspection of all predictor z-scores indicated that absolute values did not exceed 4.0 (range =
-2.5t0 3.1), suggesting the data did not contain extreme outliers.#4: 59 Inspection of
agglomeration coefficients from a hierarchical agglomerative cluster analysis of 6
psychological measures and a single self-report disability measure revealed that the percent
change was moderate (41.8%) between the 2 and 1-cluster solutions with relatively smaller
changes in preceding steps, suggesting a 2-cluster solution is appropriate, which was further
confirmed by visual inspection of plotted agglomeration coefficients.3”: 4° The cluster
profiles are shown in Figure 2. Cluster 1 was labeled “Low Pain-Associated Psychological
Distress, Maladaptive Coping and Disability” (n = 78, 54.5%) and was comprised of
individuals that were associated with lower psychological measure and RMDQ scores when
compared to cluster 2 which was labeled “Elevated Pain-Associated Psychological Distress,
Maladaptive Coping and Disability” (n = 65, 45.5%) and was comprised of individuals that
were associated with higher psychological measure and RMDQ scores. There were no
significant differences between the clusters in demographic or LBP clinical characteristic
variables (p >.05). Descriptive statistics for psychological measure and RMDQ raw scores
for each cluster are shown in Table 3 to make interpretation easier.

The distribution of cluster profiles by SBT categorization is provided in Figure 3. In the
Low Pain-Associated Psychological Distress, Maladaptive Coping and Disability cluster,
60.3% of participants were categorized as SBT low risk compared to SBT medium and high
risk (35.9% and 3.8% respectively) and in the Elevated Pain-Associated Psychological
Distress, Maladaptive Coping and Disability cluster, 53.8% of participants were categorized
as SBT high risk, compared to SBT medium and low risk (38.5% and 7.7% respectively) (y2
=60.36, p < .001). Inspection of standardized residuals indicated that the proportion of those
categorized as SBT low risk was less than expected (std. residual = —3.8) and those
categorized as SBT high risk was greater than expected (std. residual = 4.3) in the Elevated
Pain-Associated Psychological Distress, Maladaptive Coping and Disability cluster.

Using SBT categorization to evaluate for relationships amongst clinical measures, an SBT
risk dependent relationship (i.e., SBT low < medium < high risk) was identified for NPRS
scores (p < .01) (Cohen's d estimates: low vs. medium (0.63); low vs. high (1.29); medium
vs. high (0.59)). Patients categorized as SBT low risk were associated with lower ODQ
scores in comparison to those categorized as SBT medium (Cohen's d = 1.28) and high risk
(Cohen's d = 1.75) (p < .01), however ODQ scores for SBT medium and high risk were
similar (p > .05). Using our two empirically derived subgroups to evaluate for similar
relationships indicated that patients allocated to the Low Pain-Associated Psychological
Distress, Maladaptive Coping and Disability cluster were associated with lower NPRS (p <.
01; Cohen's d = 1.14) and ODQ (p < .01; Cohen's d = 1.52) scores in comparison to those
allocated to the Elevated Pain-Associated Psychological Distress, Maladaptive Coping and
Disability cluster (Table 3).

SBT cut-off scores associated with empirically derived psychological

subgroups—The AUC for SBT overall scoring was .907 (95% CI: .857 — .957). Upon
visual inspection, the cutoff point nearest the upper-left hand corner of the ROC curve was
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4.5 points for the SBT overall score (sensitivity = .892; specificity = .821; +LR = 4.98; -LR
= 0.13) indicating that patients with SBT total scores =5 would have increased odds to be
categorized as Elevated Pain-Associated Psychological Distress, Maladaptive Coping and
Disability and those scoring <4 would be have decreased odds to be categorized as Elevated
Pain-Associated Psychological Distress, Maladaptive Coping and Disability.

Discussion

The purpose of this study was to provide a direct comparison between the SBT with several
psychological measures and a self-report LBP related disability measure. The overall intent
of this study was to provide preliminary suggestions for measurement of key psychological
constructs in settings other than primary care. The SBT has been successfully applied in
primary care2® and chiropractic3? settings, therefore additional data are needed to evaluate
the SBT's validity and determine the promising applicability of this screening measure in
other health care settings because the SBT was specifically designed to support first contact
care decision making.1” Our primary findings indicated that several SBT risk dependent
relationships (i.e., SBT low < medium < high risk) exist for full-length unidimensional
psychological measure scores and that with the exception of self-reported disability;
depressive symptoms may have the strongest influence on risk categorization by the SBT.
Our empirically derived subgroups indicated that there was no evidence of distinctive
patterns amongst psychological or self-report disability measures other than high or low
profiles in this setting, as compared to three groups which have been suggested when using
the SBT in primary care settings. Therefore, the SBT has potential for use as a first line
screening measure for identifying pain-associated psychological distress, maladaptive
coping and disability in physical therapy settings, however future prospective studies are
required to evaluate potential modification of SBT risk category cut off scores that may
provide a more accurate representation of the subgroups in in this particular clinical setting.

The identification of SBT risk dependent relationships across several unidimensional
psychological measure scores provide indications that administering the SBT can ably
replace administering multiple unidimensional psychological measures at initial assessment
as a first line screening measure for psychological distress. Previous studies conducted in
physical therapy? and primary care83 settings have indicated similar suggestions. This
parsimonious measurement option may be advantageous for clinicians practicing in busy
outpatient settings where time is becoming more limited and utilization of brief validated
screening tools has been suggested as a method to improve clinical decision-making
efficiency.26: 27, 47 However, clinicians using the SBT as a first line screening measure need
to be aware of potential for misclassification because the SBT provides an indication of
overall disability risk. The SBT does not provide detailed information about specific
psychological factors; therefore, certain patients may require additional assessment for
specific psychological factors. For example, our findings indicated that when only
considering psychological measures, PHQ-9 scores were associated with the strongest
positive relationship with SBT categorization potentially suggesting that further detailed
assessment for depressive symptoms may be appropriate for those patients categorized as
SBT high-risk. This additional information could then be implemented into clinical
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decision-making to determine if these patients are potential candidates for referral to mental
health professionals.

We used cluster analysis to generate two empirical-based subgroups while the SBT
categorizes patients into three subgroups. The SBT was developed to incorporate baseline
prognostic information to distinguish patients categorized as SBT low risk from medium and
high risk, however expected patient response to treatment is primarily used to distinguish
SBT medium from high risk and would require analysis of prospective data.1” Therefore, we
acknowledge that when comparing these two different subgrouping approaches our findings
may have been a reflection of the cross-sectional design and analysis. Future prospective
studies are necessary to determine if the 2 empirically derived subgroups identified in our
cluster analysis provide predictive capabilities for clinical outcomes as well as the 3 SBT
subgroups already described.! Specifically, a prospective comparison of the 2 and 3 SBT
subgroup options would be able to determine if incorporating only 2 subgroups is sensitive
enough to distinguish outcome differences from SBT medium and high risk groups. This is
an important issue to resolve in future studies because a 2 subgroup option may be more
pragmatic for screening purposes, however if consolidation of risk subgroups limits how the
SBT can be used to guide initial treatment decisions then the 2 subgroup option may not be
acceptable for clinical adoption.

Despite the methodological differences in generating subgroups, visual inspection of the
distribution of SBT scores generated from our sample did not reflect a trimodal distribution
(Figures 4a-b), rather was more closely indicative of a bimodal distribution which parallel
the number of our empirically derived subgroups. These findings are consistent with
previous suggestions that current three SBT categorical designations may not represent
underlying distributions of SBT scores for patients experiencing LBP in all clinical
settings.®! Therefore, there is the potential that a modified risk stratification scoring system
using the SBT may be more applicable in this clinical setting, however future studies are
required prior to providing any preliminary recommendations. In our analyses the ROC
generated SBT cutoff scores that can be used to categorize patients as Elevated Pain-
Associated Psychological Distress, Maladaptive Coping and Disability were similar,
compared to a SBT psychosocial scale score equal to or greater than 4 points for the same
categorization in the primary care setting. Our empirically derived psychological subgroups
were also associated with low and high levels for multiple clinical measure scores (i.e.,
NPRS and ODQ) each representing a unique clinical outcome domain (i.e., pain intensity
and self-reported disability, respectively) which may have future research implications.
Future longitudinal studies are required to determine if our 2-cluster solution provides an
accurate prediction of pain and disability outcomes.

Related to our cluster analysis findings, the lack of specificity amongst psychological
measures to generate patterns other than high or low pain-associated psychological distress
and maladaptive coping potentially suggests that initial screening for specific psychological
domains through the use of multiple measures may not be necessary for all patients. Rather,
first line psychological risk factor screening with a single multidimensional measure may be
used to identify patients requiring additional psychological assessment. There is preliminary
evidence that the ability to identify greater than two psychological subgroups may be

J Pain. Author manuscript; available in PMC 2016 January 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Beneciuk et al.

Page 12

dependent upon the type of psychological distress assessed.?: 5 6:14.62 For example,
Beneciuk et al.2 identified three different subgroups by incorporating a measure of patient-
specific pain related fear in addition to measures of general pain related fear and
catastrophizing. Beneciuk et al.? suggested that specific fear should then be accounted for
separately with individuals experiencing LBP and that multidimensional measures (e.g., the
STarT Back Tool) may not account for a potentially important patient subgroup because
they do not include items associated with specific fears. Alternatively, there is support that
the cumulative relationship amongst different elevated psychological factors may have an
additive adverse effect on patient prognosis and clinical outcomes.3 42: 64 For example,
Bergbom et al.3 identified four subgroups with varying psychological profiles based on pain
catastrophizing and depressive symptom scores where patients categorized as high risk were
associated with the greatest levels of self-report disability and pain intensity when compared
to other subgroups. Collectively, the above referenced studies provide insight to the ongoing
debate regarding identification of the appropriate number of subgroups when screening for
psychological distress and how that information can be used for prognostic purposes.
Furthermore, the number of subgroups identified may not only be related to clinical setting,
but may also be dependent upon the psychological measures that are administered. Future
studies that incorporate consistent measures will help to resolve the issue of determining an
appropriate number of psychological subgroups in clinical settings.

Findings from this cross-sectional study add to the literature involving the SBT as a
screening measure for LBP-associated psychological distress, however does not provide
information related to treatment. Results from a recent clinical trial in primary care settings
indicated that initial treatment decisions based on SBT categorization on 3 levels (i.e., SBT
low, medium, and high risk) were associated with greater improvements in clinical
outcomes and cost savings when compared to usual care for patients with LBP.28
Specifically, future studies should evaluate the SBT to guide risk-stratified treatment in
secondary care settings and determine if two categories is potentially more appropriate for
decision making and providing effective treatment. Future studies should also consider
investigating the SBT in work-related injury settings to determine how risk stratification
may differ for those patient samples.

Several limitations should be considered when interpreting the results of this study. First,
these results were based on cluster analysis, therefore we employed various “stopping rules”
combined with practical judgment and theoretical foundations in determining our final
number of clusters solutions.23 In our opinion, this subgrouping methodology should also be
considered a strength of this study as our empirically derived subgroups reflected the
underlying distribution of unidimensional psychological and disability measure scores and
were not based on arbitrary cutoff scores. Future studies should consider establishing an a-
priori optimal number of cluster solutions with an empirical basis, then determine if
agglomeration coefficients and plot characteristics confirm or refute their hypothesis (e.g.
confirmatory cluster analyses). Second, we acknowledge that our generated subgroups were
based on the measures used in this study which were primarily aligned with the Fear-
Avoidance Model of Musculoskeletal Pain®! and that including other potentially important
psychological factors (e.g., self-efficacy) may have influenced our findings. Third, although
we cannot confirm that patients in our study sample were or were not pre-screened by
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primary care physicians prior to being referred for physical therapy, patients in this study
sample were associated with increased severity evidenced by higher mean pain intensity
ratings (5.3 vs. 3.2 points) and self-reported disability scores (OSW scores: 16.2 points vs.
Roland-Morris Disability Questionnaire scores: 6.7 points) when compared to primary care
patients enrolled in the SBT development cohort.2® Finally, this study did not incorporate
any predictive analyses with the empirically derived subgroups as that was beyond our
purpose. Previous study findings! suggest that the SBT may be valuable as a prognostic
indicator for self-reported disability outcomes at 6-months when compared to
unidimensional psychological measures thereby providing evidence for the SBT's predictive
validity in physical therapy settings.

Conclusion

The SBT provides a viable option for use as an initial screening measure to identify elevated
levels of pain-associated psychological distress and maladaptive coping as it adequately
distinguishes among commonly used single construct, unidimensional measures. Our
findings do provide suggestions for future research related to evaluation of a modified risk
stratification scheme using different cutoff scores to identify low and high pain-associated
psychologically distressed and maladaptive coping LBP patients referred for treatment in
physical therapy and other secondary care settings.
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Perspective

This study suggests that the SBT can replace administering several unidimensional
psychological measures as a first line screening measure for psychological distress.
However clinicians need to be aware of potential for misclassification with SBT results
when compared to unidimensional measures. This study also suggests a modified SBT
risk stratification scheme based on empirically derived subgroups could potentially assist
in identifying elevated levels of pain-associated psychological distress, maladaptive
coping and disability in practice settings outside of primary care. Patients identified with
elevated levels of pain-associated distress and maladaptive coping may be indicated for
additional assessment using construct specific questionnaires.
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Figure 1.
a. Intake NPRS scores by SBT categorization.

Abbreviations: NPRS, Numerical Pain Rating Scale; SBT, STarT Back Tool. Error bars
indicate 95% confidence intervals.

Figure 1b Intake ODQ scores by SBT categorization.

Abbreviations: ODQ, Oswestry Disability Questionnaire; SBT, STarT Back Tool. Error bars
indicate 95% confidence intervals.
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Figure 2.
Empirically derived psychological subgroups.
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Abbreviations: FABQ-PA: Fear-Avoidance Beliefs Questionnaire (physical activity scale);
FABQ-W: Fear-Avoidance Beliefs Questionnaire (work scale); TSK-11: Tampa Scale for
Kinesiophobia (11-item version); PCS: Pain Catastrophizing Scale; PHQ-9: Patient Health

Questionnaire (9-item version); STAI-T: State-Trait Anxiety Inventory (trait portion);

RMDQ: Roland Morris Disability Questionnaire.
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Figure 3.
STarT category distribution by cluster profile.

Abbreviations: SBT: STarT Back Tool.
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Figure 4.
a. Distribution of STarT overall scores.

b. Distribution of STarT psychosocial scale scores.
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Table 2
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Coefficients of unidimensional psychological and disability measures of the discriminant function.

Discriminant Function

Unidimensional
Psychological

1

and Disability
Measures
Standardized Coefficients* Correlation CoefficientsT Standardized Coefficients* Correlation CoefficientsJr
FABQ-PA 0.288 0.475 0.540 0.475
FABQ-W -0.290 0.213 -0.302 -0.262
PCS 0.284 0.509 -0.031 0.138
TSK-11 0.084 0.465 0.325 0.403
PHQ-9 0.413 0.645 0.454 0.217
STAI-T -0.072 0.246 -0.133 0.042
RMDQ 0.640 0.770 -0.764 -0.582

Abbreviations: FABQ-PA: Fear-Avoidance Beliefs Questionnaire (physical activity scale); FABQ-W: Fear-Avoidance Beliefs Questionnaire (work
scale); PCS: Pain Catastrophizing Scale; TSK-11: Tampa Scale for Kinesiophobia (11-item version); PHQ-9: Patient Health Questionnaire (9-item
version); STAI-T: State-Trait Anxiety Inventory (trait portion); RMDQ: Roland-Morris Disability Questionnaire.

Key:

*
indicates standardized canonical discriminant function coefficients

Tindicates pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions.
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Table 3

Psychological and clinical measure scores across empirically-based psychological subgroups.
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Low Pain-Associated Psychological Distress, Elevated Pain-Associated Psychological

Maladaptive Coping, and Disability Cluster (n | Distress, Maladaptive Coping, and Disability

=78) Cluster (n = 65)

m (sd) m (sd) p-value | Effectsize
Psychological Measures
FABQ-PA | 11.9(5.1) 18.0 (4.4) <.01 1.28
FABQ-W | 10.4 (9.6) 15.5 (11.9) <.01 0.47
PCS 10.3 (8.6) 25.2 (11.1) <.01 1.50
TSK-11 21.9 (5.8) 29.3(5.7) <.01 1.29
PHQ-9 4.0 (3.5) 11.6 (5.9) <.01 157
STAI-T 32.5 (6.8) 40.7 (9.6) <.01 0.99
Clinical Measures
NPRS 45(1.9) 6.4 (1.4) <.01 1.14
osw 23.3 (13.4) 43.6 (13.3) <.01 152
RMDQ 7.4 (4.6) 15.8 (3.9) <.01 1.97

Abbreviations: FABQ-PA: Fear-Avoidance Beliefs Questionnaire (physical activity scale); FABQ-W: Fear-Avoidance Beliefs Questionnaire (work
scale); PCS: Pain Catastrophizing Scale; TSK-11: Tampa Scale for Kinesiophobia (11-item version); PHQ-9: Patient Health Questionnaire (9-item
version); STAI-T: State-Trait Anxiety Inventory (trait portion); NPRS: Numerical Pain Rating Scale; ODQ: Oswestry Disability Questionnaire;
RMDQ: Roland Morris Disability Questionnaire. All estimates reported as mean (m) and standard deviation (sd) unless otherwise indicated. Effect

size estimate: Cohen's d.
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