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Abstract: Identification of patient characteristics inf@ng treatment outcomes is a top low back pain
(LBP) research priority. Results from the STarT B&dal support the effectiveness of prognostic
stratified care for LBP compared to current best caowever patient characteristics associated with
treatment response have not yet been exploredpiip®se of this secondary analysis was to identify
treatment-effect modifiers within the STarT Backal'at 4 months follow-up (n=688). Treatment
response was dichotomized using back-specific phydisability measured by the Roland-Morris
Disability Questionnairex7). Candidate modifiers were identified using poen literature and evaluated
using logistic regression with statistical intefaatterms to provide preliminary evidence of treaira
effect modification. Socioeconomic status (SES) idastified as an effect modifier for disability
outcomes (OR = 1.71, P=.028). High SES patientsiviaty prognostic stratified care were 2.5 timessle
likely to have a poor outcome compared to low SEitepts receiving best current care (OR = 0.40,
P=.006). Education level (OR = 1.33, P=.109) anahlmer of pain medications (OR = 0.64, P=.140) met
our criteria for effect modification with weakeridgnce (0.20>F0.05). These findings provide
preliminary evidence for SES, education, and numbgain medications as treatment-effect modifadrs

prognostic stratified care delivered in the STagcBTrial.

Per spective: This analysis provides preliminary exploratandings about the characteristics of patients

who might least likely benefit from targeted treatvhusing prognostic stratified care for low baekp

Keywords: low back pain, socioeconomic status, treatmffatemodification, stratified care,

subgrouping



Background

Identification of patients that are most likelygositively respond or gain the greatest benefinfro
different treatment approaches has been indicatedtap low back pain (LBP) research priofity®

The STarT Back tridf evaluated the clinical and cost effectivenesgratiied primary care that

involved targeting treatment to subgroups basethein prognostic risk of persistent disabling p&in.

The trial results were favorable for the overalinparison between stratified care compared to ctirren
best practice at both 4 and 12 month follow-upsfanthe comparison between patients at low, medium
and high risk of persistent pain in each arm oftttz¢.*® In this paper, we focus on identifying the

characteristics of patients who benefitted the rfersd least) from this stratified care approach.

Identifying which patient level variables influeniteatment outcomes has the potential to enhance
clinical reasoning® Methodological recommendations for study desigwJysis and interpretation of
such subgroup analyses are available includingéled for clear terminology®" ** ¢ ®°|n this study we
attempt to distinguish between variables that destmated treatment effect modification for stratifiare
outcomes from those that were predictive of patieritomes regardless of treatment. Wettessment
effect modifiers are used for variables measured at baseline émabistrated an interaction with the
stratified care treatment outcomes (ie. in whorattrent was least effectiv&) > For example, other
study findings suggest older age as a potentiatrtrent effect modifier for chronic LBP patients
receiving Mechanical Diagnosis and Therapy (ie, Mekie method) compared to Back School,
indicating age may be an important factor to cogrsighen identifying responders to this specific
treatment* We useprognostic factors for variables measured at baseline that were giieeliof patient
outcomes but did not interact with allocated treattrand were therefore not providing information
specific to the stratified care intervention respeft *° For example, psychological factors have been
found to be strong prognostic indicators for LBRcomes, however not consistently predictive of

response to physical therapist-led exercise armfvice (ie, a specific treatmefif).



Most clinical trials are not adequately powerethteestigate subgroup effects, however such analyses
can still provide important hypothesis-generatinfgpimation for future researéf.®® Pincus et ai’
recommend four key criteria for treatment effectdifioation analysis using clinical trial data: 1)
potential modifiers should be measured prior talaanization; 2) selection of potential modifiers slib
be based on theory or evidence; 3) measuremeraiseiibhe factors should be reliable and valid; anan4
explicit test of the interaction between potentigdifiers and treatment is required. Gurung éf al.
recently used these criteria in their systematiere of potential LBP treatment effect modifiersiin

four clinical trials, testing acupunctufe’® exercise and manual therapynd psychological treatmefit.
Variables associated with treatment outcome thaiskrang evidence included patients’ age, employmen
status and type, back pain severity, narcotic nadidic use, treatment expectations and educatia@h. lev
Variables associated with treatment outcome thaiweak evidence included gender, psychological

distress, initial pain intensity, disability, andaijty of life.

STarT Back tria® patient characteristics that interact with treattr@itcome have not yet been evaluated
and these have the potential to provide additioiatmation about which patients might be lesslike
benefit from matched treatment in this stratifi@decapproach. Therefore, the purpose of this aisalys
was to explore potential patient level treatmefeg@fmodifiers at four months follow-up. Specifigal

our strategy was twofold consisting of: 1) idewtfion of potential treatment effect modificatioging
descriptive statistics to explore the patient ctimristics associated with treatment outcome irctvhi

there was no benefit from stratified care and 2)iminary confirmation of treatment effect modifiican

using formal moderation analysis with a test fatistical interaction.

M ethods

STarT Back Trial



We conducted a secondary analysis of data frorSTeeT Back triaf® Briefly, the STarT Back trial was
a parallel, two-armed, randomized controlled tifiat evaluated the clinical and cost effectivertdss
prognostic risk stratified primary care (intervemtj with non-stratified current best care (contfol)

LBP patients with follow-up at 4 and 12 months.tRgrants were recruited from 10 general practioes

the North West Midlands region of England, UK.

STarT Back Trial Procedures

All participants received an initial 30-minute ploa therapy evaluation that was supplemented avith
brief intervention consisting of LBP education atvice. Subsequent interventions were based on
participant randomized allocation. Additional tmeant for control group participants was at the
discretion of the treating physical therapist, asqurrent best care. Additional treatment forrveation
group participants was based on baseline riskifstedion (Ilow, medium, or high risk for persistdriBP
disability) determined using the STarT Back t§oDetails of the matched treatments have previously

been described elsewhére.

Description of Candidate Treatment Effect Modifiers

Baseline factors were collected from each partitijpaior to randomization and treatment allocation.
Selection of potential treatment effect modifiessthis secondary analysis was based on theiranflal
relationship with LBP clinical outcome as indicatgdprevious literature (defined below). For this
analysis we focused only areatment modifiers that would not be expected to change during treatm
and therefore could be used to characterize pati@ther factors such as pain intensity or psyaiocé
variables that were specifically targeted throughtiied care interventions and therefore expetbed
change were not included based on a priori detextinim. The selected treatment effect modifiers are

described below with the hypothesized directiomfifience defined for each factor.



Age was categorized into one of three groupé4; 45-64:>65 years) similar to previous studf@s.

We hypothesized that prognostic stratified careld/be less effective compared to best current care
for older £65 years) compared to younger patiéfitg; 4663 6676

Gender was categorized into one of two groups (femamale). We hypothesized that prognostic
stratified care would be less effective comparelest current care for females compared to males
after controlling for baseline disability basedfomlings from previous review studi&s!

Education level was categorized into one of fomugs (further or higher education, other work or
non-work related, compulsory education, or no digalions)®’ Further education includes all non-
advanced courses taken after the period of compuéshucation including secondary school,
whereas higher education is beyond secondary scooaahonly offered at the university level. Other
work or non-work related education includes otlypes of non-school, non-university education and
training. Compulsory education is required forchlildren between 5 and 16 years of age. We
hypothesized that prognostic stratified care wdnddess effective compared to current best care for
patients with lower levels of educatibr® 2% ¢

Socioeconomic status (SES) was assessed usingatlmndl Statistics Socio-economic Classification
(NS-SEC) reduced method which is primarily basegbbroccupatiori® Categorization was solely
based on job occupation. The NS-SEC was collapgedne of three classes of SES (Upper [higher
managerial, administrative and professional océaps}, Middle [intermediate occupations]; and
Lower [lower supervisory and technical occupatiaesni-routine and routine occupations]). We
hypothesized that prognostic stratified care wdnddess effective compared to current best care for
patients with lower SE%% >?

Current employment status was dichotomized (ya®hrWe hypothesized that prognostic stratified
care would be less effective compared to currest dere for patients that were not currently
employed2.7' 28, 46, 52, 76

Work satisfaction was dichotomized (satisfied or satisfied) based on responses to a five-point

Likert scale. ‘Very satisfied’ and ‘satisfied’ rempses were collapsed to create a ‘satisfied’ viriab
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and ‘no opinion’, ‘not very satisfied’, and ‘not all satisfied’ responses were collapsed to craate
‘not satisfied’ variable. We hypothesized that prostic stratified care would be less effective
compared to current best care for patients thae wet satisfied with their work: 4" °

7. Duration of current symptoms was categorized ime of three groups (<1 month; 1 to 3 months; or
>3 months). We hypothesized that prognostic stedti€are would be less effective compared to
current best care for patients that reported adpdgration of symptonts; % 6 76

8. Number of current pain medications was categoriatdone of three groups (0; 1 to>33). We
hypothesized that prognostic stratified care wdnddess effective compared to current best care for
patients that reported using three or more painicatidns?> 2% 2% 38,51, 61

9. Expectations for recovery at four months was aaiegd into one of three groups (high, moderate,
low) based on tertile cutoff scores from an llapstale with ‘0’ indicating ‘completely better’ to

10’ indicating ‘extreme pain’. We hypothesized tipaognostic stratified care would be less effextiv

compared to best current care for patients regpttiwer expectations for recovety: 2 28 3% >4

Definition of Outcome

We defined outcome as LBP related physical diggtali four months following randomization assessed
using the Roland and Morris Disability QuestionedRMDQ)%* The 24-item RMDQassesses physical
function over the past 24 hours and has a potest@ing range of 0 ‘no disability due to LBP’ t4 2
‘maximum disability due to LBP’, with higher scoreslicating higher LBP related disability. The

RMDQ has been found to have high levels of tegstatkeliability, internal consistency, validity,dan
responsiveness.To be consistent with previous research involthgySTarT Back screening tdbf’
disability outcome scores at four months were redadtoSatisfactory Outcome (RMDQ <7) andPoor
Outcome (RMDQ >7). Our rationale for analyzing LBP related disidpibutcomes at 4 months was based
on detection of larger between group effect sindhé STarT Back trial at this time-poffittherefore

identification of treatment effect modifiers was madikely at 4 months compared to 12 months.



Data Analysis

All statistical analyses were performed using IBRISS version 22.0 (IBM Corp, Armonk, New York).
Descriptive statistics were used to evaluatdrieatment effect modification within and between baseline
factors and treatment allocation (ie, stratifietecgersus best current care) for disability outcoGts-
square testing was used to compare the proportipatients with poor outcome (RMDE&Y) across
treatment groups at each level of individual bagelactors to provide an indication of potentiabtment
effect modification from stratified care. Speciflgawe were interested in potential modifiers asated
with a greater proportion of patients with pooramurhe for the stratified care group compared to best

current care (P<.05), which would potentially pd®/ian indication of treatment effect modification.

Once potential treatment effect modifiers were fifiea from the above descriptive analysis, theyave
confirmed with a formal moderation analysis usirtgst for statistical interactiofl.®® We fully
acknowledge that our sample size may not be adelguaiwered for these statistical interaction tests
following guidance on minimal group siZ&therefore the results should only be interpreted a
preliminary. Separate binary logistic regressiordal® were used to evaluate contributions of each
individual baseline potential treatment effect niiediand treatment group allocation. We tested for
treatment modification by incorporating a group x factor interaction te®pecifically, each model was
built using three separate blocks: 1) baseline RMidQe and treatment group; 2) baseline factor; 3)
treatment group x baseline factor interaction tekthinteractions with a p-valug0.20 were reported to
ensure all possible treatment effect modifiers vigeatified and categorized into exploratory (P§).0r

additional exploratory evidence (0.20xP05) similar to criteria used for a recent systemaview®

Results
Baseline characteristics of participants are deedrinTable 1.

Potential Treatment Effect Modifiers



The results from the descriptive analysis demotesiraas expected, that there were similar and stamgi
within treatment arm relationships between seugaiakline potential treatment effect modifiers dred t
proportion of patients with poor outcome. Generalgnostic factors with an increased proportion of
patients with a poor outcome in both stratifiedecaind best current care groups included; older age,
lower level of education, greater number of pairdivetions, and lower expectations for recovérgie
2). Inspection of the between treatment arm coimpas generally and consistently revealed a higher
proportion of best current care patients associatddpoor outcome (in favor of stratified carepwever
there were several baseline factors where the piop®f stratified care patients associated witlmp
outcome was similar between treatment arms (P #@i)ating stratified care did not benefit and
signifying potential treatment effect modificati@ie, lower education, low SES, lack of current
employment, >=3 pain medications, and low expemtatfor recovery)Table 2). Each factor associated
with non-significant (P > .05) between treatmemt aelationships was selected for subsequent formal

moderation analysis to test for statistical intoas using logistic regression.

Exploratory Evidence for Treatment Effect Modification

The results of the logistic regression are provitebable 3. Socioeconomic status (SES) was identified
as the only treatment effect modifier for poor tneant outcome (RMDQ@?7) at four months (OR = 1.71,
95% CI: 1.06, 2.77, P = .028%¥igure 1). Decomposition of the treatment x SES interacteym

indicated that compared to those receiving beseoticare with low SES, those receiving stratifiade
with high SES were 2.5 times less likely to haymar treatment outcome (OR = 0.40, 95% CI: 0.20,
0.77, P = .006)Kigure 2). Further exploratory descriptive analysis indéché greater proportion of low
SES patients with poor treatment outcome that vedestratified care compared to best current aare f
low (13.0% and 9.5%) and medium (33.7% and 25.08k)subgroups, however this was not observed
for the high risk subgroup (55.0% and 69.7%) aretisdo be interpreted with caution as cell courggew
very low. Similar trends were also observed foigras with low education (ie, no qualifications) fow
(18.8% and 11.1%), medium (37.0% and 36.8%) anidl {#8.3% and 71.3%) risk subgroups. There
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were no other STarT Back risk groups for whom Bieatt care produced worse treatment outcomes than

those receiving current best care.

Additional Exploratory Evidence for Treatment Effect Modification

Other treatment effect modifiers meeting our cigtéor treatment effect modification with additidna
exploratory evidence (0.20>B.05) included education level (OR = 1.33, 95%094, 1.90, P = .109)
(Figure 3) and number of current pain medications (OR =,00646 ClI: 0.35, 1.16, P = .14®ifure 4).
Decomposition of the treatment x education intéoaderm indicated that compared to those receiving
best current care with ‘no qualifications’, thoseeiving stratified care who had ‘further or higher
education’ were approximately 3 times less likelyhave a poor treatment outcome (OR = 0.30, 95% CI:
0.14, 0.63, P =.002). Decomposition of the trearmgpain medication interaction term indicated tha
compared to those receiving best current care wére wsing>3 pain medications’, those receiving
stratified care and using ‘no pain medications’avapproximately 5 times less likely to have a poor

treatment outcome (OR = 0.19, 95% CI: 0.08, 0.45,.601).

Comparative Moderation Analysis Findings

Additional support for treatment effect modificatizvas reduced when performing similar moderation
analyses using linear regression with either RM2€ent change or continuous scale scores at four
months serving as the dependent variable in separadlels (complete data not provided). Specificall
observed treatment x SES statistical interactiealpes changed from 0.028 (RMD¢Z model) to 0.066

(RMDQ percent change score model) and 0.072 (RMbB@irtuous scale score model).

Discussion

Statement of Principal Findings

The aim of this secondary analysis was to explord#seline patient level treatment effect modsfier
stratified care within the STarT Back trial, witlice@us on those that were associated with a poor
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treatment outcome. We found that stratified cars associated with fewer patients of high SES with
poor outcome (19.3%) compared to best current(@&8%). However, in patients categorized as low
SES the proportion with poor outcome was simil&.4% and 37.2%). Treatment effect modification
was statistically significant (P = .028) for SESlalecomposition of the interaction indicated that
compared to those receiving best current care wdre wlassed as low SES, those receiving stratified
care classed as high SES were 2.5 times less lidlgive a poor treatment outcome. This finding is
consistent with previous studies that have repdreatment effect modification by SES for otherltiea
conditions?® Weaker evidence for treatment effect modificatiaas found for education and number of
pain medications, which although consistent witviipus findings, require further exploration in

adequately powered studies.

Socioeconomic Status

The observation in this exploratory analysis thatproportion of low SES patients with poor outcome
was very similar in both treatment arms of thd {{3%.4% and 37.2%) is of potential clinical imgamte.
Although we were not able to definitively determifstratified care was more beneficial for highSSE
participants or less beneficial for low SES paptgits, two plausible theories may provide explamabif
the potential influence of SES. First, lower SE8guds did not beneficially respond to stratifiede (ie,
the matched treatments were not sufficiently taitiofior lower SES patients, particularly it wouldse
from descriptive data only, in the STarT Back Tedw and medium risk subgroups). Previous
suggestions have indicated that increased patigntmitment, motivation and potentially more intemsiv
treatment may be required for patients at highwigk other health conditiorfS.It is also plausible that
barriers to good health outcomes commonly encoedtey low SES patients (eg. low health literacy,
poorer access to care) involve complex interactanimth the environmental and individual level and
these may have influenced our restilf§herefore, modifying treatment approaches to rifeeheeds of
different SES groups has been previously sugg&€stédch may have implications for all patients
regardless of risk status for clinical outcomescdhd, there is the potential that low SES patients
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enrolled in the STarT Back trfdlshared similar characteristics to patients thatatorespond to LBP
treatments in general. For example, secondary sisady data (n = 949) from the UKBEAM trial where
participants were randomized to receive eitherek} general practice care only or in addition:@2hal
manipulation, 3) exercise or 4) combined spinal imaation and exercise; found similar findings wr o
study with the intervention showing a less favtealeatment effect for certain individuals based o
three SES indicatord.Specifically, study participants from areas ofthiteprivation, with less education,
and who were not working consistently (ie. thosthwow SES) reported greater LBP related disability

across all treatment groupss.

Socioeconomic disparities are associated with héad¢tqualities for a variety of conditions inclugin
musculoskeletal disordet$.>® However, SES influence on LBP outcomes has nen lextensively
evaluated? " particularly in comparison to other health cormis. For example, those with higher SES
have consistently achieved greater rates of lomg &bstinence compared to those with lower SES
following participation in tobacco dependence ezt program&” " Therefore, it is not surprising that
alternative or enhanced treatments have been seddes health conditior$ *> “including LBP* *’

that specifically consider the circumstances oiigods$ with low SES. Previous suggestions have also
indicated that self-management approaches, patlguhose incorporating cognitive behavioral
principles, may be more appropriate for higher 8t8/iduals® > *" Consequently, identifying and
addressing barriers that low SES patients commemépunter such as low health knowledge or litePacy
13,70, 72;

is appealing as it has potential to enhance LB&rnent outcomes for this often underserved

patient population.

Additional Exploratory Evidence for Treatment Effect Modification

Treatment effect modification trends were also olesit for education and use of pain medication,
findings similar to a recent systematic review tllantified potential moderators for response td°LB
treatment® Gurung, et af® identified younger age, being employed or in séafgroccupations, less
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narcotic medication use, higher levels of educationl greater positive treatment expectations as
potential treatment effect modifiers for positivBR. treatment response using data generated from fou
randomized trials. In addition, prognostic capitibd associated with lower education Iév&l °and
using an increased number of pain medicafforiiave been reported for musculoskeletal pain @lnic
outcomes in previous studies that have not spadiifitested for treatment effect modification.
Collectively, our findings support the need forthar exploration of treatment effect maodification
through adequately powered studies and these shmlldie patient level factors such as educativelle

and use of pain medications.

Although we were not able to identify other treatineffect modifiers based on statistical interatio
several factors demonstrated prognostic capasilitieboth intervention and control group outcomes.
These findings can inform future LBP interventiondses by providing hypothesis generating
information and highlight the fundamental naturg@afgnostic research from identifying priority esea

for risk stratification to evaluating potential chaate factors that may predict treatment respdhSer
example, older age was associated with an incrgasgartion of patients with poor outcome compared
to younger age, which is consistent with previoB®lprognostic study findingé.** °* "Moreover,
patients with lower expectations for recovery waare likely to have a poor outcome compared toghos
with higher expectations, and this is also constsiéth previous LBP prognostic study findin§$> 2
Strengths and Weaknesses

We conducted secondary analyses of data from a targlomized controlled tridl We selected patient
level factors as potential treatment effect modifigased on influential relationships with LBP idal
outcomes previously reported in the literature. lenowledge that certain selected factors did have
potential to change during the course of treatrienhumber of pain medications and recovery
expectations); however including such factors gsthanalyses would potentially enhance the albdity

characterize patients at baseline.
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The aims of this study were exploratory followingthmodological criteria for moderator analysis
suggested by Pincus et®alSpecifically, this current study is a secondamyst-hoc’ analysis with
findings provided for hypothesis generating purgasethere was no pre-specified ‘a-priori’ moderato
effect size reported in the original trial protac@ur exploratory results provide important hyssis
generating information for future clinical trialigh are needédand may have specific implications for
studies evaluating the clinical effectiveness ditfted care for LBP. Our findings reflect expltrey
evidence that should be interpreted with cautichrast considered as confirmatory as the factors
selected for this secondary analysis were basébeamy and previous researttzor example, lower

16.78and increased number of pain medicafidithave demonstrated prognostic

education levél
capabilities for musculoskeletal pain related clithioutcomes in previous studies, however were only
identified as having weak evidence to modify treatimesponse in our analysis. Future studies are

required to confirm these findings prior to chanigeslinical practice.

We were not adequately powered to analyze thednfla of three-way interactions on poor outcome,
which is disappointing as those findings may hawwided further perspective to our findings. For
example, incorporating three-way [treatment x SEStial STarT Back tool risk subgroup] interaction
terms into our logistic regression models may haeeided preliminary support for stratified carerge
least effective for those patients at low SES alsatified as at high risk of persistent pain. Hiere, we
were not able to fully establish if stratified cavas more beneficial for high SES participantsessl|
beneficial for low SES participants and if so htwde relationships were potentially influenced theo
factors (eg, risk subgroup, work satisfaction, ety expectations). Previous suggestions arettieat
should be a minimum of at least 20 individualshie $mallest group when conducting subgroup
analyse¥ and many cell counts in this current study didawitieve this criterion when comparing the
proportion of patients with poor outcome by SESasrinitial risk subgroup (or other factors incldde
these analyses).
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We also acknowledge the relative strengths and messles associated with our analyses that used an
absolute cut point{/) as opposed to RMDQ change scores and the paitefféct this may have on our
conclusions. Our decision for using the RMDQ cut point allows for direct comparisons tegous
studies®** "’ while also considering the optimal method for gmiag responsiveness to LBP interventions
is debatable. Recent recommendations include liagdhie cumulative distribution of responses for
treatment and control groups to provide the praporf patients at each scale score who experience
change at that level or betf@however such an approach may be difficult to jiretr group interactions.
Others have suggested 30% improvement from badelibe a useful threshold for identifying clinigall
meaningful improvement, however these methods are also associated wittaions?® Our decision to
use an absolute cut point is consistent with pre/gtudies involving the STarT Back T8ol’and is a
common method to assess LBP recov&hgwever may be associated with several limitationkiding
loss of statistical power and increased potentiatyipe | and 11 errord’ Moreover, we were not able to
determine if patient perspectives of poor outcom&ronths was consistent with the RMDQ cut point

used in this study.

For this secondary analysis, SES was assessedthsifational Statistics Socio-economic Classiftrat
(NS-SEC) reduced method which is primarily basegbbroccupation, however we acknowledge that
SES has been defined as a multidimensional comstratis commonly measured in health services
research as a combination of education, incomeoaolulpatiorﬁOur rationale for using the NS-SEC
reduced method, which collapses SES into threenfiatelasses, was primarily based on the obsenvati
of extremely low cell counts when using alternatN® SEC methods that collapse SES into eight
potential classes. Although job occupation hastiedicated as a valid proxy indicator for SE®e
acknowledge that the method used in this analydiaat specifically account for other important
indicators such as education and income when §Jas$iSES. We did however observe a trend for
level of education as a treatment effect modifiewviding further support to the SES finding.
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Comparison to Other Studies

Comparison of our findings to others should be dwitle caution as previous studies have not focused
evaluating the influence of non-madifiable patilviel factors for LBP treatment effect modificatiand
have used alternative statistical meth8d¥: ® Previous studies have commonly used linear reignes
and incorporated specific thresholds (eg, one stahdeviation change from baseline) to aid
interpretation of the magnitude of treatment effacdification and determine clinically important
interaction effects. Collectively, many of thosedies have found that although most factors predict
outcomes regardless of treatment (indicating pretincapabilities), very few were able to predict
response to a particular treatment (indicatingttneat effect modification). We used logistic reggien
because the treatment response outcome was diohasaiRMDQ>7) and reported all interactions with
a p-value<0.20 to ensure that all potential modifiers wemnitified similar to the approach used by
Gurung et al’® however support for treatment effect modificatioas reduced when using linear

regression modelling strategies.

Future studies should be designed and poweredegdhtive the ability to distinguish between factboet
demonstrate prognostic or treatment effect moditicacapabilities (or both) to further inform claail
reasoning>*’ We also recognize that for future randomized rled trials to be adequately powered
for robust detection of treatment effect modifioatithe sample size required should be increasedsit
fourfold the required sample size to detect maatment effects,® presenting a key challenge to

research planning, funding and delivery.

Meaning of the Study: Implicationsfor Clinicians

We have provided preliminary findings for SES, lesfeeducation, and number of pain medications as
potential treatment effect modifiers for LBP progtio stratified care; however future studies acpimed
to confirm these findings prior to changing clidipaactice. If our findings are validated in futisidies,
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the outcomes from stratified care may be improvedugh greater tailoring of stratified care for Gfie
patient characteristics. For example, developmeah@nhanced treatment that better supports aetsme
the needs of low SES patients who are at highafiglersistent disability may provide a beneficial

treatment option for this population.

Future Research

Future studies should evaluate complex interactilbatsmay exist between factors identified in this
analysis and other potentially influential patieharacteristics (eg, health literacy, health knogée and
motivation) that may be modified with treatmentr Emample, the feasibility of developing enhanced
treatments that better meet the needs of low SE&p&has strong potential to inform planningufife
studies capable of informing best practice. Calety, findings from this study provide additional
support for future LBP trials to include SES, ediarg and pain medications as a means to define

subgroups and evaluate treatment effect modifinatio
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Table 1. Baseline characteristics of STarT Back trial participants (n = 851).

Variable | Total Sampl | Interventior | Contro
Age

<44 329 (38.7% | 221 (38.9% | 108 (38.2%
45-64 374 (43.9% | 240 (42.3% | 134 (47.3%
>65 148 (17.4% | 107 (18.8% | 41 (14.5%
Gender

Femal 500 (58.8% | 330 (58.1% | 170 (60.1%
Male 351 (41.2% | 238 (41.9% | 113 (39.9%
Education

Further or higher education 230 (27.1%) 156 (27.5%J4 (26.2%)
Other work or non-work related 280 (32.999) 1856%2) | 95 (33.7%)

Compulsory education

164 (19.3%

104 (18.3%)

603(%)

No qualifications

176 (20.7%)

123 (21.7%

53 (18)8%

Socioeconomic status

Uppel 233 (28.6% | 162 (29.9% | 71 (260%)
Middle 209 (25.6% | 132 (24.4% | 77 (28.2%
Lower 373 (45.8% | 248 (45.8% | 125 (45.8%
Currently employed

Yes 524 (61.6% | 350 (61.6% | 174 (61.5%
No 327 (38.4% | 218 (38.4% | 109 (38.5%
Work satisfaction*

Satisfiec 427 81.5%) | 288 82.2%) | 139 (79.9%)
Not satisfie 97 (18.5%) 62 (17.7%) 35 (20.1%)

Duration of symptoms (How long

since whole month without pai

< 1 montt 151 (17.7% | 97 (17.1% 54 (19.1%
1-3 month: 190 (22.3% | 124 (21.8% | 66 (23.3%
> 3 month 510 (59.9% | 347 (61.1% | 163 (57.6%
Pain medications

0 223 (26.2% | 136 (23.9% | 87 (30.7%
l1to: 444 (52.2% | 289 (50.9% | 155 (54.8%
>3 184 (21.6% | 143 (25.2% | 41 (14.5%

Expectation for recovery at 4-months

High 342 (40.4% | 222 (39.2% | 120 (42.7%
Moderat 384 (45.3% | 261 (46.1% | 133 (43.8%
Low 121 (14.3% | 83 (14.7% | 38 (13.5%

*Work satisfaction estimates based on participéms were currently employed (n=524).
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Table 2. Baseline characteristics of participantswith poor treatment outcome

(RMDQ >7) at 4 months.

Variable Treatment Allocatio

Interventior | Contro
Age
<44 32 (20.1% 22 (33.3% P =.052
45-64 70 (33.2% 46 (39.7% P =.29.
>65 35 (36.5% 17 (42.5% P = .64
Gender
Femal 85 (31.0% 53 (39.3% P=.11!
Male 52 (27.1% 32 (36.8% P=.13
Education
Further or higher education 23 (19.0%) 18 (30.0%) =.P40
Other work or non-work related 35 (22.3%) 28 (37.8% P =.021
Compulsory education 26 (32.1%) 19 (43.2% P =.298
No qualifications 53 (49.5%) 19 (44.2%) P =.684
Socioeconomic status
Uppel 26 (19.3% 21 (38.9% P =.00!
Middle 30 (27.5% 24 (35.8% P =.32.
Lower 70 (35.4% 35 (37.2% P = .86
Currently employed
Yes 57 (20.6% 44 (32.8% = .01
No 80 (42.3% 41 (46.6% P = .58t
Work satisfaction
Satisfie( 48 (20.9% 33 (30.8% P = .06!
Not satisfie 9 (19.1% 11 (40.7% P =.08:
Duration of symptoms (How long since whole month withc¢ pain?
< 1 montt 23 (28.4% 16 (40.0% P =.28:
1-3 month: 13 (12.9% 13 (23.2% P =.15(
> 3 month 101 (35.6% | 56 (44.4% P=.11.
Pain medications
0 18 (17.1% 13 (18.3% P=.99
lto: 77 (31.2% 54 (46.6% P = .00t
>3 42 (36.8% 18 (51.4% P=.17¢
Expectation for recovery at 4-months
High 32 (16.9% 26 (28.9% P =.03:
Moderatt 67 (31.9% 36 (36.7% = .48
Low 36 (55.4% 23 (71.9% =.17!

RMDQ - Roland and Morris Disability Questionnai
% indicates — percent of those that had poor treatmutcome (RMD7).
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Table 3. Results of separatelogistic regression modelsfor 4 month RMDQ (>7) poor outcome.

Factor Treatment Allocation Factor X Group Term
Age 1.14 (0.72, 1.80), P=.567 0.46 (0.15, 1.41), P=.1731.12 (0.65, 1.95), P=.682
Gende 0.94 (0.50, 1.77), P=.846 0.62 (0.19, 1.96), P=.4140.95 (0.43, 2.07), P=.890
Educatiol 1.09 (0.82, 1.45), P=.558 0.28 (0.11, 0.71), P=.0081.33 (0.94, 1.90), P=.109
Socioeconomic stat | 0.87 (0.59, 1.28), P=.474 0.18 (0.06, 0.54), P=.00B31.71 (1.06, 2.77), P=.028
Employmen 1.63(0.87, 3.06), P=.128 | 0.44 (0.13, 1.42), P=.1601.18 (0.54, 2.57), P=.676

Current statt

1.31 (0.59, 2.91), P=.515

0.57 (0.12, 2.59), P=.46

50.96 (0.35, 2.66), P=.934

Work satisfactio

1.37 (0.53, 3.53), P=.513

0.83 (0.17, 4.09), P=.82

20.68 (0.19, 2.42), P=.554

Symptom duratio

1.58 (1.05, 2.39), P=.029

0.60 (0.16, 2.22), P=.44

30.96 (0.58, 1.60), P=.889

Medicatior

1.60 (0.97, 2.62), P=.063

1.36 (0.39, 4.72), P=.63

10.64 (0.35, 1.16), P=.140

Expectatiol

1.70 (1.07, 2.69), P=.025

0.35 (0.12, 1.05), P=.06

21.28 (0.72, 2.25), P=.403

Values areodds ratii (95% confidence intervals) and associated P valuthé effect of thfactol, the
main effect of treatment group, and the interackietween factor and treatment group on 4 month
RMDQ (=7) poor outcome status. Binary logistic final modstimates (baseline RMDQ included in all
models). Treatment allocation (reference = corgrolp)
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Highlights

* We conducted a secondary anaysis to identify treatment-effect modifiers within the STarT
Back Tria at 4 months follow-up.

» Socioeconomic status was identified as an effect modifier for disability outcomes with
education level and number of pain medications meeting criteriafor effect modification with
weaker evidence.

* We have provided preliminary exploratory findings about characteristics of patients who

might least likely benefit from prognostic stratified care treatment for low back pain.



