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ABSTRACT

Introduction Spinal manipulative therapy (SMT) is

a common manual therapy intervention provided by
healthcare providers for patients with low back pain

(LBP). Responses to SMT are influenced by interactions
between the patient and provider. Contextual factors

may be specific to the patient, provider, patient-provider
relationship or environment in which treatment is provided,
with all capable of influencing clinical outcomes. The
overall goal of this study is to gain a deeper understanding
of contextual factors associated with manual therapy
utilisation, perception and outcomes, from both patient and
provider perspectives. A better understanding of modifiable
contextual factors will inform future studies testing the
impact on how SMT is delivered to patients influences
clinical outcomes that could potentially advance the
clinical science of manual therapy.

Methods and analysis A prospective, single-arm

study design with follow-up measures assessed up to

26 weeks after initiation of physical therapy for LBP

will be used to assess relationships between physical
therapy clinical outcomes and contextual factors related

to the patient (preference, expectation, pain beliefs, pain
associated distress and prior manual therapy experiences),
the provider (equipoise, expectation, pain beliefs and
clinical experience) and the interaction between the two
(therapeutic alliance). Multimodal treatment approach

of SMT (required during initial three treatment sessions
within a 2week period), exercise and education supported
by recent clinical practice guidelines will be encouraged
for this study.

Ethics and dissemination Ethics approval for the study
was obtained from the University of Florida Institutional
Review Board. Informed consent is required for physical
therapist and patient participant enrolment in this

project. The results of this study will be disseminated

at professional scientific conferences and submitted

for publication in peer-reviewed journals. Reference or
approval number: IRB#: IRB202301700

Trial registration number NCT06590116.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Our prior model describing potential mechanisms of
manual therapy-related pain inhibition guided plan-
ning of this study.

= Both patient and physical therapist attitudes, beliefs
and perspectives will be assessed in this study.

= This study will not randomise patient or physical
therapist participants to different groups.

= Spinal manipulative therapy is required for three
sessions as part of participation in the study; how-
ever, additional interventions and the frequency
and duration of treatment are left to the provider’s
discretion.

INTRODUCTION

Low back pain (LBP) is the leading cause of
disability in the USA, ranking first in terms of
‘years lived with disability’ and fifth in regard
to ‘disability adjusted life years’.! * In 2016,
direct healthcare expenditures for LBP (and
neck pain) were estimated at US$134.5 billion,
representing the highest healthcare spending
in the country.” Non-pharmacological inter-
ventions are strongly recommended as a
first-line treatment approach for people with
LBP.*° Manual therapy interventions are a
non-pharmacological approach favoured by
many people with musculoskeletal pain® !
and healthcare providers.®? The importance
of patient-centred and individualised care
has been emphasised in efforts to optimise
the delivery of treatment for people experi-
encing pain;10 however, there is a need for
better understanding to inform strategies
for improving alignment between patients
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and healthcare providers during the provision of manual
therapy interventions.

Small treatment effect sizes associated with manual
therapy interventions can be attributed to variability in
individual responses to treatment'' and the frequent
“one size fits all approach’ to treatment decision making.'
Alternatively, identification of homogeneous subgroups
that are based on patient characteristics and clinical
findings can provide a more tailored approach to treat-
ment decision making. For example, mechanistic-based
approaches require the identification of mechanisms
underlying a disorder and establishing the biolog-
ical effect of treatment.! ' '* This approach allows the
matching of an intervention of known mechanisms to
patients with underlying conditions responsive to these
mechanisms.'* ' Spinal manipulative therapy (SMT)
is a common manual therapy intervention provided by
many healthcare providers (ie, physical therapists, chiro-
practors, osteopathic physicians) for patients with LBP.
Despite small effect sizes across many clinical trials, SMT
is recommended by clinical practice guidelines.'®!”

Conceptual model

We have developed a model describing likely mediators
of manual therapy-related pain inhibition.'® " Specific to
this study, contextual responses to SMT are influenced by
interactions between the provider and patient. Previous
observational work identified inconsistent relationships
among patient and provider-level factors as predictors of
therapeutic alliance (TA) across different musculoskeletal
pain cohorts and supports the premise that patient and
provider interactions are associated with different contex-
tual factors.*” Contextual factors may be specific to the
patient, the provider, the patient-provider relationship
and/or the environment in which treatment is provided,
with all capable of influencing patient outcomes.* ™!
Recent systematic review findings indicate that conser-
vative treatment for chronic LBP can be augmented by
targeting contextual factors (pain beliefs; symptom expec-
tations; treatment beliefs; TA) and positively impact pain

and function outcomes.” Patients and providers believe
contextual factors, such as patient-provider interactions,
provide beneficial therapeutic effects®?’; however, this is
a relatively understudied area spanning the spectrum of
musculoskeletal pain conditions, including LBP.** ** For
example, provider skills, patient-centred care and organ-
isational factors may influence patient-provider interac-
tions during musculoskeletal care.”

The overall goal with this study is to gain a deeper under-
standing of contextual factors that are associated with
manual therapy utilisation, perception and outcomes,
from both patient and provider perspectives. As guided
by our modified model," we will consider key contextual
factors related to the patient (preference, expectation,
pain beliefs, pain-associated distress and prior manual
therapy experiences), the provider (equipoise, expecta-
tion, pain beliefs and clinical experience), and the inter-
action between the two (TA).

Successful completion of this study will inform future
studies planning to test the impact on how SMT is deliv-
ered to patients that could potentially advance manual
therapy clinical practice by considering patient and
provider level contextual factors for matching patients
with providers to maximise outcomes.

METHODS AND ANALYSIS

The study protocol was approved by the University of
Florida (UF) Institutional Review Board on 20 February
2024. The study protocol was registered with Clinical-
Trials.gov (NCT06590116) on 06 September 2024. Enrol-
ment of physical therapist and patient participants began
on 17 December 2024 with completion anticipated for
December 2025.

Study design overview

We will use a prospective, single-arm intervention study
design that includes follow-up measures assessed at 2
weeks, 6 weeks, 12 weeks, 18 weeks and 26 weeks after
initiation of physical therapy for LBP (figure 1). To the
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Figure 1 Overview of study design. *The initial three treatment sessions (requiring SMT) will occur within a 2-week period.

SMT, spinal manipulative therapy.
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best of our knowledge, we are not aware of any longi-
tudinal studies that have investigated the simultaneous
relationships of both physical therapist and patient-level
contextual factors on clinical outcomes for patients with
LBP who have received SMT. Our updated comprehen-
sive model of the mechanisms of manual therapy provides
a framework to test several clinically relevant hypotheses
specifically surrounding the influence of physical thera-
pist and patient-level factors.

Project aims

Aim 1: identify patient clinical outcome response based
on Patient-Reported Outcomes Measurement Informa-
tion System (PROMIS)-29 score improvement and deter-
mine characteristics of providers and patients. To identify
positive patient clinical outcome response, we will use
the National Institutes of Health (NIH) Task Force on
Research Standards for chronic LBP recommended
Impact Score that combines results of the pain intensity,
physical function and pain interference PROMIS scores
(nine items from the PROMIS-29). We hypothesise patients
with positive clinical outcome response (achieving 25-point
Impact Score improvement) at 12 weeks and 26 weeks and their
provider will be associated with similar: (1) high preference for
SMT, (2) high expectations for SMT and (3) elevated TA scores.
Sub-Aim: Identify patient clinical outcome response
based on Pain Acceptable Symptom State (PASS) to test
for convergence across multiple outcome domains.

Aim 2: determine empirically derived clinical outcome
trajectory subgroups at 26 weeks based on provider and
patient contextual factors. We hypothesise three empirically
derived subgroups that will converge in magnitude and direction
in terms of preference, expectations, pain beliefs, experience and
TA.

Settings and participants

Patient participants

Participating physical therapists will recruit patients with
LBP, without contraindications to SMT. Patient partici-
pants will satisfy all eligibility criteria (box 1). Study flyers
will be distributed to outpatient clinics in the Brooks

Box 1 Patient eligibility criteria

1. Pain between the 12th rib and buttocks with or without symptoms

into one or both legs, which, in the opinion of the examiner, originate

from the lumbar region.

Meets NIH Task Force criteria for chronic LBP.%®

Age 18-70 years.

No prior surgery to the lumbosacral spine.

Not currently pregnant.

Not currently receiving SMT or exercise treatment for LBP from a

different healthcare provider (e.g., chiropractic, massage therapy).

7. No neurogenic signs indicating radiculopathy.

8. No ‘red flags’ of a potentially serious condition (eg, cauda equina
syndrome, fracture, cancer, infection, etc).

LBP, low back pain; NIH, National Institutes of Health; SMT, spinal ma-

nipulative therapy.

o s wh

Rehabilitation system where participating physical ther-
apists work. Interested participants will contact the
research coordinator via email or telephone; potential
participants will be provided with the inclusion/exclusion
criteria. If potential participants deem themselves eligible,
they will be provided with a secure link to complete an
electronic informed consent form via REDCap (online
supplemental material 1). No data are collected until the
participants provide consent. All baseline and follow-up
assessments will be self-report and completed electroni-
cally by the patient.

Provider participants

We will recruit 10-12 full-time physical therapists to partic-
ipate in this study (5—6 will be orthopaedic manual phys-
ical therapy (OMPT) fellowship trained) that routinely
provide care for patients with LBP (ie, at least 3—4 patients
over the past month). Potential physical therapist partic-
ipants made aware of the study through communication
with investigators, UF Institutional Review Board (IRB)
approved flyers and/or e-mails will contact the research
team. Once contact is made, a member of the research
team will determine whether the participant meets the
criteria for inclusion in the study. Physical therapists
meeting the criteria for participation will be scheduled
for the formal consent process. At that time, the research
coordinator will issue an informed consent document
(online supplemental material 2), take the time to explain
the study and the purposes of the study and answer any
questions that the physical therapist may have. The
research coordinator will take the time to make sure the
subject clearly understands the procedures and risks asso-
ciated with this study prior to obtaining informed consent
from the physical therapist.

Intervention

With respect to manual therapy intervention, we will
encourage a multimodal treatment approach of SMT,
exercise and education which is consistent with profes-
sional organisation definitions of orthopaedic manual
therapy and supported by recent clinical practice guide-
lines.'® *' * For the purpose of this study, we will only
require SMT to be provided as an intervention during
the initial three treatment sessions. The initial three treat-
ment sessions (requiring SMT) will occur within a 2-week
period. Participating providers are free to select between
two SMT techniques (figures 2 and 3), both found to be
effective for some individuals experiencing LBP.” ** All
participating physical therapists will undergo a 2-hour
training session to familiarise them with the protocol and
receive instruction in each of the included SMT tech-
niques. Participating physical therapists are required to
demonstrate proficiency in the SMT techniques through
a competency assessment including a fidelity checklist.
A more pragmatic approach will be followed after the
third treatment session, with providers determining the
frequency and duration of additional treatment sessions
for their individual patients. To control for differences
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Figure 2 Supine spinal manipulative therapy technique.

in treatment approaches, participating providers will
complete a treatment log following each intervention
session specifying the type and dosage of SMT, exercise
and education.

Procedures for baseline and follow-up assessments

Assessment data will be collected from physical thera-
pists and patients with Research Electronic Data Capture
(REDCap), an NIH-supported, browser-based, software
solution that allows for creation of a secure online plat-
form for data capture, management and analysis. At
each assessment time point, participants will input data
directly into REDCap. If a participant is unable to input
data using a computer, paper forms will be available, and
data will be uploaded by the research coordinator. Data
collection and measures are described in greater detail
in table 1.

Demographic and clinical data

Providers

Physical therapists will complete a standard intake form
at initial evaluation. Demographic data collected will
include age, sex, gender, race and ethnicity. Physical

therapist clinical experience data are described below in
the Contextual factor measures section.

Patients

Patient participants will complete a standard intake
form at initial evaluation. Demographic data collected
will include age, sex, gender, race, ethnicity, household
income, education, current employment status and
current medical insurance provider. Patient healthcare
experience data are described below in the Contextual
factor measures section.

Contextual factor measures (both providers and patients)
Equipoise and preference

Patient preferences for intervention are an essential
componentofpatient-centred care and the evidence-based
practice framework used to guide clinical decisions.” *
For example, patient preferences are frequently included
in clinical practice guideline development.”” Participants
assigned to their preferred intervention often experience
better outcomes than those not receiving their preferred
intervention.” * Also, simply providing treatment
options and allowing patients to make a choice may result

Figure 3 Sidelying spinal manipulative therapy technique.
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Table 1 Study variables, measures and data collection assessment points
2 6 12 18 26

Contextual factor Measure Baseline weeks* weeks* weeks weeks* weeks
Provider level

Demographics - X

Equipoise LBP-TBQ X X

Expectation CEQ X X

Pain beliefs Back-PAQ X X

Clinical experience Demographic questionnaire X

Therapeutic alliance WAI-SR-T X X
Patient level

Demographics - X

Opioid use Single question X

Preference LBP-TBQ X X

Expectation CEQ X X

Pain beliefs Back-PAQ X X

Distress and resilience OSPRO-YF X X X X

Prior healthcare experience Demographic questionnaire X

Therapeutic alliance WAI-SR X X
Clinical outcomes

Multiple health domains PROMIS-29t X X X X X X

Patient satisfaction PASS X X X X X X

*Data collection at 2 weeks, 6 weeks and 18 weeks, necessary for determining empirically derived SMT outcome trajectory subgroups at 26
weeks based on clinician and patient contextual factors (relevant to specific aim 2).

1To identify positive patient clinical outcome response at 12 weeks and 26 weeks, we will use the NIH Task Force on Research Standards for
chronic LBP recommended Impact Score that combines results of the pain intensity, physical function and pain interference PROMIS scores

(nine items from the PROMIS-29).

Back-PAQ, Back Pain Attitudes Questionnaire; CEQ, Credibility-Expectancy Questionnaire; LBP-TBQ, Low Back Pain Treatment Beliefs
Questionnaire; NIH, National Institutes of Health; OSPRO-YF, Optimal Screening for Prediction of Referral and Outcome Yellow Flag
Tool; PASS, Patient Acceptable Symptom State; PROMIS, Patient-Reported Outcomes Measurement Information System; SMT, spinal
manipulative therapy; WAI-SR, Working Alliance Inventory — Short Revised (client version); WAI-SR-T, Working Alliance Inventory — Short

Revised (therapist version).

in benefits for some patients experiencing pain. This is
supported by a systematic review and meta-analysis of the
effects of preference in randomised controlled trials™ as
well as the placebo literature.**! Therapeutic preferences
or clinical equipoise also influence the treatment choices
of providers. For example, manual therapists are more
likely to manage patients in ways they believe are effec-
tive.”* Further, secondary analyses of two clinical trials of
manual therapy® ** showed patient outcomes were more
dependent on provider preference for interventions than
on the actual interventions provided.

The Low Back Pain Treatment Beliefs Questionnaire
(LBP-TBQ) will assess physical therapist equipoise and
patient preference for SMT.* The LBP-TBQ 4-item
version includes one item representing each subscale
(perceived credibility, effectiveness, concerns and indi-
vidual fit) with each item using a 5-point Likert scale
(strongly disagree, disagree, neither agree nor disagree,
agree, strongly agree). Scores range from (1-5) with
higher scores representing positive beliefs about the
LBP treatment. The LBP-TBQ) is presented with respect

to four treatments (pain medication, exercise, manual
therapy and acupuncture) based on UK National Insti-
tute for Health and Care Excellence guidelines within
the context of UK clinical practice. Authors acknowledge
these definitions may need to be modified for different
purposes in future research involving other contexts.*
Therefore, for the purpose of this study conducted in
US outpatient physical therapy, treatment options were
modified based on updated physical therapy clinical prac-
tice guidelines for LBP.'® Clinicians completed the LBP-
TBQ at baseline, on enrolling in the study, in reference
to their ‘typical patient with LBP’. They then completed
additional copies of the LBP-TBQ for each of their patient
participants enrolled in the study in reference to that
patient specifically. This ensured that therapists’ beliefs
about SMT were captured with respect to the population,
as well as each individual patient specifically.

Expectation
Expectations represent contextual factors with prognostic
value for outcomes in individuals with musculoskeletal

Beneciuk JM, et al. BMJ Open 2025;15:099932. doi:10.1136/bmjopen-2025-099932



pain.*** Specific to this study: (1) expectations are a prog-
nostic factor for individuals receiving manual therapy for
musculoskeletal pain cornplaints48 0. (2) expectations
specific to manual therapy are mod1ﬁable5] % and (3)
changes in expectations influence outcomes associated
with manual therapy.”' ®*°** Provider expectations are
associated with outcomes in clinical care.”® *’ Specific
to manual therapy, provider outcome expectancies for
patients with LBP receiving physical therapy, osteopathy
or acupuncture are a significant predictor in improved
disability over the course of treatment.”®

The Credibility-Expectancy Questionnaire (CEQ) will
assess physical therapist and patient credibility and expec-
tancy of SMT.” The CEQ consists of 6 items with three
items related to credibility (how logical therapy offered
seems) and three items related to expectancy (expecta-
tions for treatment to reduce symptoms). Item response
options use a 9-point scale except for two of the expec-
tancy items (ll-point percentage scale). Ratings from
the 11-point items have previously been transformed to
a 9-point scale prior to analysis for obtaining credibility
(3 items, possible range: 3-27) and expectancy (3 items,
possible range: 3-27) scores.”’ ® Two-factor structure of
the CEQ has been supported in previous musculoskeletal
pain samples with CEQ scores predicting several outcome
domains.” For the purpose of this study, modifications
to the CEQ for patients and providers include replacing
‘therapy’ and ‘treatment’ with spinal manipulation.
Modifications for providers will also include replacing
‘you’ and ‘your’ with reference to their specific patient.

Pain beliefs
Recent systematic review findings indicate conservative
treatment for chronic LBP can be augmented by targeting
contextual factors, including patient pain and treatment
beliefs to positively impact pain and function outcomes.”
Systematic review findings provide evidence that health-
care provider beliefs about back pain are associated with
the beliefs of their patients. There is moderate evidence
that providers with a biomedical treatment orienta-
tion are more likely to advise patients to limit work and
physical activities and less likely to adhere to treatment
guidelines.”® ® Cross-sectional findings indicate provider
attitudes and beliefs about LBP influence clinical deci-
sions and advice.”* Specifically, optimistic beliefs were
more frequent among physical therapists with fewer years
of clinical experience, while pessimistic beliefs were asso-
ciated with treatment and advice involving back protec-
tion, avoidance of movement and passive treatment
strategies.” In previous work, predominant biomedical
to biopsychosocial shifts were observed in physical thera-
pist attitudes and beliefs that were associated with greater
improvement in patient clinical outcomes at 4 weeks,
compared with patients receiving care from physmal ther-
apists where attitudes and beliefs were stable.”

The Back Pain Attitudes Questionnaire (Back-PAQ)
(10-item version) will assess physical therapist and patient
beliefs about back pain.®® *” The Back-PAQ contains five

two-item components: vulnerability of the back (items 1
and 2); relationship between back pain and injury (items
3 and 4); activity participation during back pain (items 5
and 6); psychological influences on back pain (items 7 and
8); prognosis of back pain (items 9 and 10). Responses
are scored on a 5-point Likert scale from -2 (‘true’) to
+2 (‘false’) with total score ranges from -20 to +20 (items
6, 7 and 8 are reversed for calculation). More negative
scores indicate beliefs that are unhelpful to recovery. The
Back-PAQ has been recommended for people with back
pain and healthcare professionals for direct comparison
of beliefs between groups.”

Distress and resilience (only patients)

Psychological factors, including pain-associated distress,
can influence LBP, disability and response to treatment
through different mechanisms.”® For example, recent
systematic review and meta-analysis findings indicate
that pain-related fear, pain catastrophising and antici-
pated pain are consistently and negatively associated with
maximal physical performance in people with chronic
LBP; however, pain self-efficacy demonstrated a positive
relationship.69 There is a research gap with respect to the
influence pain-associated distress has on SMT outcomes.
Therefore, it is not surprising that an increased under-
standing of the complex role of psychological factors,
related to both evaluation and treatment effect, has been
recently recommended as high priority to facilitate the
needed paradigm shift in orthopaedic manual therapy
education.”

The Optimal Screening for Prediction of Referral and
Outcome Yellow Flag Tool (OSPRO-YF) is a multidimen-
sional screening tool used for assessment of pain-related
psychological characteristics for individuals with muscu-
loskeletal pain conditions.”” The OSPRO-YF evaluates
discrete pain-related psychological characteristics across
three constructs: (1) negative mood (anxiety, depression
and anger); (2) fear-avoidance (pain catastrophising,
fear avoidance (work and physical activity), pain anxiety
and kinesiophobia); and (8) positive affect/coping (pain
self-efficacy, self-efficacy for rehabilitation and pain
acceptance). The yellow flag count method will be used
to score the OSPRO-YF Tool for pragmatic purposes,
as previous results found no scoring method (simple
summary score or yellow flag count) effect on predictive
accuracy.”” Higher OSPRO-YF yellow flag counts indicate
higher psychological distress as evidenced by higher pain
vulnerability and lower pain resilience. For this study, we
will use the 10-item version of the OSPRO-YF Tool, which
was found to be 81% accurate at predicting full-length
psychological questionnaire scores.”! Previous studies
found that repeated assessment of the OSPRO-YF Tool
beyond baseline assessment alone improved prediction
accuracy for pain and disability outcomes.” "

Experience
Placebo analgesia is dependent on 1earning.74—78 Specif-
ically, placebo analgesia is achieved through verbal
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instruction, observation and conditioning. For

example, a study conditioned healthy participants to
either a positive pain-relieving response using a placebo
patch (surreptitiously lowered the painful stimulus) or a
negative pain-relieving response (maintaining the inten-
sity of the stimulus).” Following 2days of conditioning
trials, the participants were brought back on a third
day and received a placebo cream (different interven-
tion). Participants conditioned to the positive experi-
ence with the placebo patch experienced greater relief
to the placebo cream than those experiencing a negative
experience to the placebo patch.” Therapist experience
may influence outcomes as well. For example, fellowship-
trained physical therapists achieved better outcomes
in their patients with musculoskeletal pain than those
without fellowship training.*” Further, physical therapists
who were certified as orthopaedic specialists achieved
similar outcomes in fewer visits and at a lower cost than
therapists without specialty certification.®’

Provider and patient experience will be assessed sepa-
rately as described below. The provider demographics
questionnaire will include items to assess physical thera-
pist clinical experience (years of clinical experience, post-
professional training, including residency and fellowship
status and SMT utilisation for patients with chronic LBP).
Provider experience is not an inclusion or exclusion
criterion as it will be assessed as a contextual factor. The
patient demographics questionnaire will include items to
assess patient healthcare experience (prior experiences
and healthcare utilisation for LBP, including SMT).

Therapeutic alliance

TA is a contextual factor described as the working
rapport or positive social connection between patient
and provider.** ¥ Originally described by Bordin,** TA
is established through multiple components including
patient-provider: (1) agreement on treatment goals, (2)
agreement on tasks required to accomplish goals and
(3) personal bonding based on positive reciprocal feel-
ings. TA has been extensively studied in psychotherapy
settings85 86; however, not thoroughly investigated during
routine clinical practice in outpatient physical therapy.
Systematic review results provide support for TA as an
important contributor to musculoskeletal pain-related
clinical outcomes in physical therapy settings.”’ %" Addi-
tional support for the impact of TA in physical therapy
practice is provided by TA as a predictor of functional
outcomes and a consistent relationship among patient
and physical therapist factors with TA specifically
observed in a cohort of individuals with LBP.** * The
impact of TA may be particularly relevant for patients
with LBP in physical therapy settings because of the
extended interactions between physical therapists and
patients over an episode of care. Additionally, communi-
cation is imperative in the context of a condition usually
lacking specific pathological aetiology and requiring
frequent use of touch during both assessments and
manual therapy interventions.*” *’

The Working Alliance Inventory — Short Revised (WAI-
SR) (therapist version) will assess TA from the physical
therapist perspective.”” The WAIL-SR (client version) will
assess TA from the patient perspective.”’ Both 12-item
versions of the WAI-SR provide subscale scores for Goal,
Task and Bond dimensions of TA. Each item is scored
from 1 (‘never’) to 5 (‘always’) resulting in subscale
scores ranging from 4 to 20, with higher scores indicating
greater TA. Subscale scores are summed to provide a total
score (range: 12-60).

Patient primary clinical outcome measures

The primary outcome for this study will be both the
PROMIS-29 V.2.1 and the NIH Task Force on Research
Standards for chronic LBP recommended Impact Score.
The rationale for including both as primary outcomes
is that PROMIS-29 V.2.1 scores are used to calculate the
NIH Task Force on Research Standards for chronic LBP
recommended Impact Score as described below.

PROMIS-29

The PROMIS-29 V.2.1 profile will assess pain intensity
using a single item and seven health domains (physical
function, fatigue, pain interference, depressive symptoms,
anxiety, ability to participate in social roles and activities
and sleep disturbance) using four items per domain.”
The single item assessing pain intensity is measured using
a 0 to 10 numerical rating scale with 0 = ‘No pain’ and 10
= ‘Worst pain imaginable.” The remaining 28 items ask
respondents to rate the symptom or item using 1-5 Likert
scales.

NIH chronic LBP Impact Score

To identify positive patient clinical outcome response at
12 weeks and 26 weeks, we will use the NIH Task Force
on Research Standards for chronic LBP recommended
Impact Score that combines results of the pain inten-
sity, physical function and pain interference PROMIS
scores (nine items from the PROMIS-29).%? Impact
Score calculation requires reversing the usual scoring
scale of physical function items so that (1) represents
(least severe) and (5) represents (most severe). Impact
Scores are then calculated as (reversed raw physical func-
tion score +raw pain interference score +pain intensity score)
with a potential score range from 8 (least impact) to 50
(greatest impact). For this study, positive patient clin-
ical outcome response will be operationally defined as
participants achieving >5-point improvement on the
NIH Task Force on Research Standards for chronic
LBP recommended Impact Score. Our rationale for
this approach is twofold: (1) >3-point improvement in
NIH Impact Score” and (2) =b-point improvement in
each respective PROMIS-29 subscale” have both been
suggested to be clinically important.

Patient secondary clinical outcome measure
The secondary outcome for this study will be the PASS as
described below.
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Patient Acceptable Symptom State

The PASS is a self-report, single item question asking:
“Taking into account the many ways your pain affects your daily
life, if you were to remain for the next few months as you are now,
would you consider your current state to be satisfactory? with
response options being ‘Yes’ or ‘No” . PASS is perhaps
more aligned with recovery as it reflects the highest
level of symptom beyond which a patient considers their
condition to be satisfactory. Despite binary response
options, PASS is a relevant patient perceived metric for
clinical outcome, as it reflects the patient’s perception of
achieving well-being (feeling good) instead of achieving a
benchmark for clinical improvement (feeling better).”

Data collection methods

All study-related data will be collected through REDCap.
The option of completing hard copy questionnaires will
also be provided to patients who do not have access to the
internet or prefer alternative data collection methods.
Patients will be provided with a single prorated gift card
after a 6-month follow-up (ie, patients completing assess-
ments at all time points will receive US$50.00) for time
completing questionnaires and as an unconditional
incentive.

Data security

The UF has a secure, Health Insurance Portability and
Accountability Act (HIPAA) and IRB compliant custom-
ised REDCap data capture and storage platform adapted
for clinical and research use at UF and external enrol-
ment locations at Brooks Rehabilitation. Clinician and
patientreported data is entered by participants at home
or on-site via a secure web-based portal outside of clinic
visits. Patient level data may also be captured in clinic
by tablet computers provided by the study clinicians;
however, clinicians will not have access to patient-level
data. All electronic data collected for research purposes
will be stored in UF’s secure REDCap system. If hard copy
questionnaire data are captured as per patient prefer-
ence, hard copies will be stored in secured and locked file
cabinets located at clinic sites until retired by the study
team.

Statistical analysis plan

Prior to analysing research hypotheses, descriptive statis-
tics will be provided for all baseline demographic and
contextual factor measures across the overall sample and
for providers and patients specifically. Continuous vari-
ables will be reported using mean and SD estimates, while
categorical variables will be reported using frequency
counts and percentages.

For specific aim 1, to identify positive patient clinical
outcome response at 12 weeks and 26 weeks, we will use
the NIH Task Force on Research Standards for chronic
LBP recommended Impact Score that combines results of
the pain intensity, physical function and pain interference
PROMIS scores (nine items from the PROMIS-29). Those
with positive patient clinical outcome response will be

operationally defined as participants achieving >5-point
improvement on the NIH Task Force on Research Stan-
dards for chronic LBP recommended Impact Score.”
We will use a hierarchical logistic regression model to
compare those with positive and negative clinical outcome
response with regards to patient and provider contextual
factors: preference, expectation, pain beliefs, distress and
resilience, experience and TA scores. In this statistical
model, the responder status is considered as the outcome
and patients will be nested (or clustered) within provider.
Clinical level measures including demographic data will
be included in the logistic regression model as covariates.
In our study design, our team will take all appropriate
measures to reduce missing data. In the case with missing
data, we will use multiple imputation methods to address
the presence of missing data.

For specific aim 2, we will use the longitudinal cluster
analysis method based on the shapes of each trajectory of
the longitudinal clinical outcome measures (PROMIS-29
and NIH Impact Score). This model will be fitted by R
software packages, such as kmlShape.” We expect the
subgroups from the longitudinal clustering model to be
able to predict patient clinical outcome response.

Sample size justification

For this proposed single-arm treatment study and based
on our pilot data, to detect the correlation between pain
score change and expectation change of 0.35, we need 72
patients. A total of 90 patients are needed to account for
a 20% drop-out. The change was calculated as the differ-
ence of the score at week 4 from baseline. Our pilot data
show the correlation could be as high as 0.5, but that value
may not be stable as the sample size was small. No formal
sample size justification was conducted for providers.

DISCUSSION

Findings from this study have the potential to inform
clinical decision making that supports a personalised
approach to providing manual therapy interventions
based on contextual factors associated with physical ther-
apists and patients. To advance this line of research, there
is a need for improved understanding about contextual
factors that are associated with manual therapy utilisa-
tion, perception and outcomes, from both provider and
patient perspectives. Results from this study will distin-
guish between modifiable and non-modifiable contex-
tual factors that are associated with clinical outcomes for
patients who have received SMT that can inform which
contextual factors might require special emphasis as part
of OMPT fellowship training. Collectively, the influence
of the healthcare provider administering the intervention
is not typically considered in rehabilitation literature and
in clinical practice. The likelihood of successful outcomes
in response to interaction with an individual provider
(regardless of intervention) compared with a more bene-
ficial intervention response when administered by one
provider compared with another represents a real and
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current gap in clinical practice. Results from this study
would provide opportunities for future studies to investi-
gate the feasibility and effectiveness of matching patients
with providers that share similar attributes versus typical
scheduling assignment. Alternatively, results from this
study can be used for future studies that investigate the
targeting of modifiable provider and patient-level contex-
tual factors to optimise SMT outcomes.

There are several strengths to this study. Our prior
model describing mechanisms of manual therapy-related
pain inhibition guided planning of this study.'® " Further,
the study is designed to empirically test our model. Both
patient and physical therapist attitudes, beliefs and
perspectives will be assessed in this study using previ-
ously validated measures. Physical therapist data will
be collected on two levels: (1) based on their general
perspectives and (2) based on their specific perspectives
related to an individual patient. We will include an equal
distribution of physical therapists who have and do not
have advanced training in manual therapy to account for
any potential bias towards SMT.

There are several limitations in the design of this study
that need to be acknowledged. Physical therapists are
the only healthcare providers that will be enrolled in this
study; therefore, results may not be generalisable to other
healthcare disciplines that commonly provide SMT for
patients with LBP (eg, chiropractors or osteopathic physi-
cians). This study will not randomise patient or physical
therapist participants to different treatment groups. There
is potential that patients may not complete the consent
process and intake assessment prior to the initial phys-
ical therapy treatment session; therefore, the initial three
treatment sessions (requiring SMT) will occur within a
2-week period, and we will monitor for any deviations.
We acknowledge that SMT is not the only intervention
being provided to patient participants, which may influ-
ence clinical outcomes. Therefore, our methods include
a minimum number of initial treatment sessions (n=3)
that require SMT to be provided, while also allowing
physical therapists to provide treatment based on clinical
expertise and judgement. We believe this approach and
recommendations for subsequent treatment sessions are
consistent with recent clinical practice guidelines for LBP
and broad definition of orthopaedic manual therapy.'®**
We also acknowledge that this study will not be sufficiently
powered to test for statistical interactions between phys-
ical therapist and patient contextual factors which may
impact how results are interpreted. Therefore, we plan
to conduct future exploratory analyses at the comple-
tion of the study that may be used to inform future study
planning.

ETHICS AND DISSEMINATION

Ethics approval for the study was obtained from the UF
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