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Chapter 1

General Infroduction







Introduction

GENERAL INTRODUCTION

Shoulder pain

From all musculoskeletal disorders, shoulder pain is the third most common affer low back-

" Shoulder pain has a reported prevalence

and neck pain in the general population
between 4.7 and 46.7% ***. The difference in prevalence numbers might be attributed
fo the study seftings or different definitions of shoulder pain. Shoulder pain can have a
significant impact on patient health and can affect an individual’s capacity to work and
parficipate in social activities. The clinical course is unfavourable as it can persist for a
long period of time whereas about 50% of the patients continue to have pain for over 6
months °. Musculoskeletal disorders are the second most costly health expenditure in the
Netherlands ©. Expenditures related to shoulder pain in primary care are estimated to be

on average about 689 euros (for 6 months) on average per patient in 2003 7.

Management in primary care

Most of patients with shoulder pain are managed in primary care . According to the
guideline of the Dutch College of General Practice (NHG) for general practitioners, the
recommended freatment consists of providing information, lifestyle recommendations,
prescriptions of (pain)medication and a possible referral to physiotherapy or a specialist
in secondary care when conservative treatment fails . A Dutch study showed that general
practitioners refer about 38% of their shoulder patients of which 84% to physiotherapy

and 16% to secondary care °.

Diagnostic process in physiotherapy practice

Patients will visit their primary care physiotherapists, either through direct access or after
referral by their general practitioner/medical specialist. The physiotherapist will gather
information using history taking and start their clinical reasoning in order to defermine
the patient’s problem. This clinical reasoning process is a confinuous process of infor
mation gathering in order fo generate an initial hypothesis. It is estimated that most
patients (80-85%) with shoulder pain suffer from rofator cuff disease, otherwise called

10. 1112 Research

subacromial pain syndrome or subacromial impingement syndrome
has shown that shoulder tests, regularly used in physiotherapy practice, do not lead to a
valid patho-anatomical diagnosis and there is a lack of uniformity in these diagnosis in
research and clinical practice '*'* '* Therefore, the term “non-specific shoulder pain”
is offen used, rather than a specific diagnostic label. Diagnosing patients with shoulder
pain is complex. However, a clear working hypothesis/diagnosis as a starting point for
physiotherapeutic management is important. With an accurate diagnosis, the patient
has the best opportunity for a positive health outcome as the freatment can be better

tailored ¢

9




10

Chapter 1

Diagnostic imaging

Diagnostic imaging is commonly used for musculoskeletal disorders and is regarded as
an important tool for the management of these conditions. For example, in the case of
red flags in patients with low back pain or upper extremity disorders, diagnostic imaging
can be used to identify specific pathology ' ', Imaging usually only serves a purpose
in the diagnosis of specific pathologies. Likewise, several studies conclude that roufine
imaging for patients with acute low back pain and knee pain is not indicated when
looking at patient reported outcome measures, either due to asymptomatic findings or

17:20.21 Diagnostic imaging in patients with shoulder pain is

the absence of reassurance
only recommended affer ineffective treatment in primary care 7.

Recently, there has been an increase in the use of diagnostic ulirasound for musculosk-
eletal disorders in primary care ****. Diagnostic ultrasound is considered to be a safe,
non-invasive and accessible method to visualize extra-articular lesions and could help the

242 't could be a useful imaging method

physiotherapist’s in their diagnostic process
for patients with musculoskeletal disorders. Previous research showed that the interob-
server reliability between experienced medical specialists (often radiologists | is good in

26,27, 28

patients with shoulder pain . It might open subsequently the opportunity to tailor

freatment 2°. Diagnostic ultrasound could even serve fo monitor progress since 50% of
newly symptomatic tears progress in size compared to 20% in asymptomatic tears 031
Whether the use of diagnostic ultrasound could lead to better treatment processes and
improve recovery for patients with shoulder pain remains unknown. Contrary, the use of
diagnostic imaging procedures could even lead to overdiagnosis and unnecessary refer-
rals to secondary care when detfecting asymptomatic findings, as pathology found does
not always explain the complaints ***. For ultrasound operators, it is essential to realize
the consequences of false positive or false negative results for patient expectations and
health care costs. Only a small number of medical specialists report that they trust the
ultrasound findings made by physiotherapists and general practitioners **. Consequently,
the diagnostic ulirasound is commonly repeated in secondary care.

Prognosis

The natural course of shoulder pain is not favorable. Only between 25% and 50% of
patients with shoulder pain report to be recovered after 6 months in primary care ** %,
Prognostic information is important because it may provide a greater knowledge of who
is likely to recover, or who will or will not respond to physiotherapy. It ensures efficient
use of resources since a subgroup of patients with chronic complaints could account for
a large part of the total costs *”. Furthermore, it can assist the clinical decision-making
process. At the moment, we cannot reliably define subgroups based on traditional diag-
nostic labels and help the patient with their expectations on the course of their shoulder

pain . Previous studies showed that duration of complaints, lower disability scores, and
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being younger are prognostic factors for recovery ** *”. What determines a prolonged
course of complaints requires further investigation to defermine whether improvements in
diagnostic and prognostic processes may reduce recovery fime.

Working alliance

An accurate patient hisfory, physical examination and identification of prognostic factors
seems fo be important for establishing a targeted treatment plan. There should also be a
mutual collaboration between the therapist and the patient that involves emotional bond-
ing, and agreement on the tasks and goals of treatment “°. Communication between
the physiotherapist and the patient should be ongoing to monitor progress and address
any issues that might aggravate physical or psychological symptoms. Shared decision
making has become an important novel aspect in this the communication process " 2.
Shared-decision-making is a conjoint decision —making process in which the therapist
and patient are actively involved in the treatment plan **. A good working alliance
could strengthen the patient’s participation in this shared decision-making process and
compliance to treatment. Earlier studies have found a positive correlation between work-
ing alliance and treatment outcome “ *4 > Working alliance might therefore be an
important prognostic factor for recovery in patients with shoulder pain.

Management in physiotherapy practice

Physiotherapy usually includes a range of different inferventions like exercise therapy,
strefching, advice, massage and/or electrotherapy aimed af controlling/relieving pain
and improving function of the shoulder. The evidence statement for subacromial com-
plaints of the Royal Dutch Association for Physiotherapists [KNGF) recommends exercise
therapy with active movements of the glenohumeral and scapulothoracic joint when
there is sufficient range of motion. Despite this evidence statement, physiotherapy treaf-
ment seems to be highly variable “>#/. Several studies have studied effects of different
interventions for shoulder pain, however the heterogeneity of management protocols

makes it difficult to follow guidelines **“%.

Objective of this thesis

In summary, current physiotheropy management in patfients with shoulder pain is un-
known. Additionally, litfle is known about the effect of diagnostic imaging procedures,
especially diagnostic ulirasound, as a relatively new imaging procedure in primary care
physiotherapy. The current evidence statement do not makes a recommendation on the
use of diagnostic ultrasound. Due to the lack of reproducibility of traditional diagnostic
labels, subgroups based on prognostic factors could help facilitate more appropriate
freatment plans. Several prognostic factors have been described and it is believed that

11
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diagnostic ultrasound and working alliance might also be potential prognostic factors
for recovery.

Therefore, the main objectives of this thesis are (1) to describe current management in
relation fo diagnostic work-up (including the use of diagnostic ultrasound) and treatment
strategies of physiotherapy care for patients with shoulder pain (2) to identify prognostic
factors and develop a prognostic model (including the use of diagnostic ultrasound and

working alliance] of recovery for patients with shoulder pain.
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ABSTRACT

Background

Shoulder pain is disabling and has a considerable socio-economic impact. Over 50% of
patfients presenting in primary care still have symptoms after & months; moreover, prog-
nostic factors such as pain intensity, age, disability level and duration of complaints are
associated with poor outcome. Most shoulder complaints in this group are categorized
as non-specific. Musculoskelefal ultrasound might be a useful imaging method to detect
subgroups of patients with subacromial disorders.

Aim

To present the design of a prospective cohort study evaluating the influence of known
prognostic and possible prognostic factors, such as findings from musculoskeletal ultra-
sound outcome and working alliance, on the recovery of shoulder pain. Also, fo assess
the usual physiotherapy care for shoulder pain and examine the interrater reliability of
musculoskelefal ultrasound between radiologists and physiotherapists for patients with

shoulder pain.

Methods

A prospective cohort study including an interrater reliability study. Patients presenting
in primary care physiotherapy practice with shoulder pain are enrolled. At baseline
validated questionnaires are used to measure patient characteristics, disease-specific
characteristics and social factors. Physical examination is performed according fo the
expertise of the physiotherapists. Follow-up measurements will be performed 6, 12 and
26 weeks after inclusion. Primary outcome measure is perceived recovery, measured on
a 7-point Likert scale. Logistic regression analysis will be used to evaluate the association
between prognostic factors and recovery.

Discussion

The ShoCoDiP (Shoulder Complaints and using Diagnostic ulirasound in Physiotherapy
practice) cohort study will provide information on current management of patients with
shoulder pain in primary care, provide data to develop a prediction model for shoulder
pain in primary care and to evaluate whether musculoskeletal ulirasound can improve

prognosis.



ShoCoDiP Design
BACKGROUND

This paper describes the ShoCoDiP (Shoulder Complaints and using Diagnostic Ultro-
sound in Physiotherapy practice) cohort study. Publishing the design of a study provides
insight into the objectives and procedures before publishing the results. It may also
protect against (subconscious) selective outcome reporting. Shoulder disorders are the
second most common musculoskeletal complaint in the general population with a point
prevalence of 20.6% ' and cause considerable functional disability, pain and healthcare
costs *. The reported 12-month prevalence for shoulder disorders is 6.7 to 66.7% °.
In the Netherlands, the annual incidence in general practice is 15-16,/1000 person-
years *. About 30-40% of the patients with shoulder pain consult a general practitioner
(GP) due fo these complaints '. Chronicity and recurrence of shoulder pain are common
>/ About 40% of the patients still experience pain after 12 months © and 40% re-consult
their GP 2. There is strong evidence that prognostic factors for shoulder pain such as
age, high disability scores, duration of shoulder pain and pain intensity are associated
with poor outcome “%°. Having a specific diagnosis like bursitis, rotator cuff tear and
frozen shoulder is reporfed to be a predictor for increased recovery in patients with
upper exiremity disorders compared to patients with a non-specific diagnosis in general
practice £

At first consultation GPs recommend a “wait and see” policy in about 40% of the
patients, 39% receive oral NSAIDs and 16% are referred for physiotherapy '°. Early
freatment in general practice mainly consists of pain medication and advice 2. The
guideline for shoulder pain of the Dutch College of General Practitioners advises a refer-
ral for physiotherapy or a cortficosteroid injection as a standard procedure in shoulder
pain when these complaints are present for > 2 weeks ?. In the Netherlands, since 2006
patients can directly access physiotherapy care which means they do not need a referral
to consult a physiotherapist [PT). Nevertheless, the Dutch institute for paramedical care
reported that in 2009 49% of the patients who visited the PT were referred by their GP,
38% used self-referral, and the remaining 13% were referred by a medical specialist '

In primary care, the information gained during history taking and physical examination
is used fo make a diagnosis and decide on treatment options. Unfortunately, physical
examination is not always a reliable or valid diagnostic tool '#'*. As a result, most com-
plaints are regarded as non-specific, because no specific pathology can be diagnosed.
When additional diagnostic information is needed, GPs can refer patients to radiologists
for further diagnostic imaging, such as musculoskeletal ultrasound (MSU).

Nowadays, in the Netherlands many PTs attend additional courses on MSU, which
can be a reliable and relatively inexpensive tool for the diagnosis of patients with
shoulder pain ' '®. A recent systematic review shows that MSU has a sensitivity of 95%
and a specificity of 96% for full thickness rotator cuff tears, and a sensitivity of 72%
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and specificity of 93% for partial thickness tears when performed by an experienced
radiologist /. Therefore, MSU performed by an experienced examinator might help in
accurately diagnosing rotafor cuff tears. Knowing this, the question remains whether or
not patients will respond better to freatment once this pathology is identified in primary
care. An accurate diagnosis is essential fo ensure that patients receive appropriate freaf-
ment and correct information about their prognosis. Apart from the proposed freatment,
the prognosis can be influenced by the patient’s experience in the perceived health care
or acquired freatment goals. This involves a therapeutic encounter between the patient
and PT, hereafter referred to as ‘working alliance’. A recent systematic review indicated
that working alliance has a consistent positive correlation with freatment outcome in a
physical rehabilitation sefting . The present study will evaluate whether working alliance
and pathology detected on MSU are possible prognostic factors in primary care patients
with shoulder pain.

MSU used by PTs probably could help to identify subgroup of patients who might
better respond to physiotherapy treatment. We assume that a more specific diagnosis
will lead to more specific freatment choices and better patient prognosis. Classifying
these shoulder disorders seems to be a diagnostic challenge and therefore a shift from
diagnostic research fo prognostic research might help in the first steps of consultation ',

The primary aim of the ShoCoDiP study is to evaluate physiotherapy care and prognos-
fic factors in patients with shoulder pain and investigate whether MSU and the working
alliance are related fo patient recovery. Secondary aims are to assess the interrater
reliability of MSU between PTs and radiologists, and whether patient characteristics of
those who receive MSU differ from those who do not receive MSU.

METHODS

Design

A prospective cohort study including patients with shoulder pain presenting in primary
care physiotherapy (Figure 1). Furthermore, a nested case cohort design will be used
fo evaluate whether patient characteristics differ between patients who do and do not
receive MSU (Figure 1). The control group will be randomly selected from the total
cohort. These patients are maiched fo patients who received MSU, based on the PT's
decision, by age and sex. Patients who received MSU via the PT are also scanned by
a radiologist to evaluate the inferrater reliability. The Medical Ethics Committee of the
Erasmus Medical Cenfer in Rotterdam approved the study profocol (MEC-2011-414).
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Total Cohort
n=600
Radom selection of controls | | History taking & — - Additional US as a standard
receive US by radiologist physical examination procedure by PT m
= = |— =4 US by radiologist
n=60 T1: Baseline questionnaire for =0 i £

patientand PT

Physiotherapeuticintervention
Usual Care

Follow-up measurements
6, 12 and 26 weeks

Figure 1. Flow chart of the study protocol.

Recruitment of PT, radiologists and patients

Physiotherapists (PTs)

PTs in the southwest region of the Netherlands will be asked to participate in the study.
An introductory meeting was organized fo explain study procedures and data collection.
Selection criteria for PTs using MSU are: 1)PTs having > 1 vyear of experience affer
their MSU course, 2) PTs performed > 100 MSU examinations of the shoulder, 3] the
fransducer should have a minimum frequency of 7.5 MHz, and 4| having appropriate
software (beamforming technology). These PTs were trained to use the MSU protocol by

Jacobson #° during a special consensus meeting.

Radiologists

Radiologists in the southwest region of the Netherlands are invited by telephone and
email. Only radiologists who are specialized in musculoskeletal radiology and perform
MSU in their hospitals are invited to participate. A tofal of @ radiologists from 4 hospitals
parficipate in the study. One of the researchers visits to inform them about the study
procedures and the MSU protocol as described by Jacobson #°.

Patients

From November 2011 to November 2012 PTs will recruit consecutive patients in primary
care. Patients eligible for the study suffer from shoulder pain, are aged > 18 years and
have adequate understanding of the Dutch language. Patients are excluded if they have
serious pathologies (infection, cancer or fracture), previous surgery of the shoulder in the
last 12 months, or received diagnostic imaging fechniques such as MSU, MRI or X-ray
of the shoulder in the 3 months prior to start of the study. All patients provided written
informed consent.
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Data collection

Data will be collected using online Limeservice software and safely stored by both the
investigators and the software holders. Patients will receive a digital questionnaire at
baseline and at 6, 12 and 26 weeks after inclusion. PTs receive questionnaires at
baseline and at 3, 6 and 12 weeks follow-up. Whenever a PT performs an MSU, within
1 week the patient will undergo a second MSU by a blinded radiologist. To reduce the
chance of missing data, an email reminder will be sent at 2 and 5 days to the patient or
PT. Newsletters will be sent every month to the participating PTs to encourage adherance
fo the study. Moreover, all PTs will be contacted by telephone every 3 months to ensure
adherence to the study protocol, and stimulate them to recruit eligible patients.

Baseline assessment

Patient characteristics, prognostic factors and disease-specific information will be collect-
ed at baseline. These include demographic variables and complaint-specific variables.
PTs will report data on physical examination and their interpretation after history taking
and physical examination. Possible hypotheses are described in Table 1.

Table 1. Hypotheses
Hypotheses are build and edited by the clinical opinions of 5 PT’s.

0 Possible sub-acromial impingement

Possible internal (posterior) impingement

Possible instability of the glenchumeral joint

Possible SLAP leasion

Possible biceps tendinopathy

Possible frozen shoulder/capsulitis

Possible disorder of cervicOthoracic spinal column and adhering costea
Possible myofascial triggerpoint in neck and shoulder region

Possible disorder of the acromioclavicular/sternoclavicular joint

O © N O 0 AW N

Possible hypertonia in neck/shoulder region

o

Possible strain or sprain in neck/shoulder region

Not possible to specify a clear hypothesis

N

Other non-specified

Prognostic factors

Possible prognostic factors on recovery for patients with shoulder pain are extracted from
the literature * ?"** and consist of pain intensity, duration of complaints, age, gender,
disability, highest level of education, job description (physically heavy work, static repeti-
five work or work with awkward postures; yes/no), sick leave due to shoulder complaint
[yes/no), and complaints worsen during work (yes/no). Also, exploratory MSU outcome
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and the Dutch version of the working alliance inventory (WAV-12) will be assessed as
possible prognostic factors as they might be related to patient recovery.

Physiotherapy management

Descriptive factors like the frequency of diagnostic hypotheses, the freatment period,
cosfs, and treatment goals and related interventions in physiotherapy practice will be
assessed in the PT questionnaire.

Sample size

Based on the literature about 40% of the patients with shoulder pain will recover within 6
months 7. We will estimate to include 15 prognostic variables in our prognostic model.
Based on the 1 in 10 rule of 10 events per variable, a fotal of 150 events are needed
in the smallest outcome (recovered or not). Therefore, the fofal study population should
include about 300 subjects. Adjusting for about 20% missing values, the total population

will comprise a minimum of 400 subjects.

Outcome measures

Primary outcome

Our primary oufcome is recovery measured with the Global Perceived Effect (GPE)
scale ?* (Table 2). The GPE uses a 7-point likert scale scoring whether the patient's
condition has improved or deferiorated since the start of their physiotherapy treatment.
This scale ranges from ‘worse than ever’ to ‘fully recovered’. Patients are considered fo
be recovered when they score 'strongly improved’ or ‘completely recovered’ #°.

Secondary outcome
Functional disability will be measured with the Dutch version of the Shoulder Disability
Questionnaire ([SDQNIL). The SDQ has 16 items which are answered with either ‘yes’,
no’, or ‘not applicable’. The score ranges from O to 100, with a high score indicating
more functional disability. This questionnaire has good construct validity #*, and appears
to be a useful discriminative instrument in primary care 2°. The Shoulder Pain Disability
Index (SPADI) is measured in conjunction with the SDQ-NIL to validate the SPADI question-
naire in Dutch. The SPADI has 8 questions designed to measure the degree of difficulty
someone has with various activities of daily living that require the use of upper extremi-
fies. Internal consistency is good (Cronbach'’s alpha: 0.90). Testretest reliability of the
SPADI and the infraclass correlation for the disability subscale ranges from 0.57-0.84 %
Pain severity will be assessed with the Shoulder Pain Score (SPS); this instrument has
6 questions about pain symptoms experienced in the last 24 hours scored on a 4-point
scale, and an 11-point Numeric Rating Scale. Infernal consistency for the SPS is good
(Cronbach'’s alpha: 0.82) %,
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Table 2. Baseline to follow-up measures.
Baseline T1: 3 weeks T2: 6 weeks T3: 12 weeks T4: 6 months

In- en exclusion criteria X

Demographic data X

GPE X X X X
SPS X X X X X
SDQ-NL X X X X X
SPADI X X X X X
EQ5D X X X X X
WAV-12 X

Medical Consumption X X X X

Physiotherapist

Baseline T1: 3-weeks T2: 6 weeks T3: 12 weeks T4: 6 months

Inferpretation from physical examination

and patient history X

Change in treatment plan X X X X
Treatment goals X X

Number of treatments X X X

legends: GPE: General Perceived Effect, SPS: Shoulder Pain Score, SDQ-NL: Dutch Shoulder Disability
Questionnaire, SPADI: Shoulder Pain and Disability Index, EQ5D: Euroquol five-item quality of life question-
naire, WAV-12: Dutch Working Alliance Scale (Short Form).

Health-related quality of life will be measured using the Euroquol five-item quality of life
questionnaire (EQ-5D) ?°. This questionnaire covers 5 dimensions of health, and a visual
analogue scale ranging from O-100. The five dimensions of health are: mobility, sel-
care, usual activities, complaints/discomfort and anxiety/depression. The patient can
score three levels of severity in each dimension [1=no problem, 2=moderate problem,
3=severe problem). Scoring will be calculated according to the European guideline
recommendations *°.

Working alliance will be measured with a Dutch version of the Working Alliance
Inventory (WAV-12). The WAV-12 will be assessed affer 6 weeks. This questionnaire has
three subscales designed to assess three primary components of the working alliance:
1) how closely client and therapist agree on and are mutually engaged in the goals of
freatment {Cronbach’s alpha: 0.85), 2) how closely client and therapist agree on how to
reach the freatment goals (Cronbach’s alpha: 0.83), and 3] the degree of mutual frust,
acceptance, and confidence between client and therapist. Patients score on a 5-point
scale ranging from rarely to always *' 2.

MSU will be standardized in terms of 11 primary outcome categories: 1) tendi-
nopathy, 2) calcification, 3) full or 4) partial thickness tear, 5) Biceps tendon tear, 6)
subacromialsubdeltoid bursitis, 7) subacromial impingement, 8) osteoarthritis of the
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acriomio-clavicular joint, Q) cortical discontinuity of superior aspect of the acromion, 10)

no specific pathology, or 11) other. In case a diagnosis in category 1-2 was made, it

could be specified in the following diagnostic subgroups; supraspinatus, infraspinatus,

feres minor or subscapularis and biceps tendon. For category 3-4 it could be specified

in; supraspinatus, infraspinatus and teres minor or subscapularis fendon. This resulted in

a fotal of 11 diagnostic categories (Table 3) 7.

Table 3. MSU outcome classification.

Pathology

Anatomical site

1. Tendinopathy

2. Calcification

3. Fullthickness tear

4. Partialthickness tear

. Biceps tendon tear
. Bursitis acromialis (>2mm low frequency)
. Subacromial impingement (with active abduction)

. Artritis or arthrosis

O © N O O

. Cortical discontinuity
10. No specific pathology
11. Other non-specified

m. supraspinatus
m.subscapularis
m. infraspinatus
m. feres minor
m. supraspinatus
m.subscapularis
m. infraspinatus
m. teres minor
m. supraspinatus
m.subscapularis
m. infraspinatus
m. feres minor
m. supraspinatus
m.subscapularis
m. infraspinatus

m. teres minor

acriomio-clavicular joint

superior aspect of the acromion

Statistical analysis

Descriptive statistics, including frequencies for categorical variables and means with stan-

dard deviations (SD) for continuous variables, will be used to describe the characteristics

of the patients, PTs and radiologists. VWe intend fo develop a prognostic model using

logistic regression analysis with recovery (GPE) after & months as the primary outcome.

Missing values will be handled using multiple imputation techniques. All candidate
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predictors will be included in our prognostic model. All assumptions (homogeneity of
variance, independence-normality of residuals, linearity and multicollinearity) for building
a regression model will be checked before model building. Internal validation of the
model will be assessed by a bootstrap procedure (200 repetitions) to assess the ac-
curacy of the regression analysis. The inter-rater reliability will be evaluated with a KAPPA
statistic. Statistical analysis will be performed using SPSS 20.0. A pvalue of >0.05will
be considered statistically significant.

DISCUSSION

The proposed study will describe the current management of shoulder pain in primary
care and will help to defermine which factors can predict patient recovery in PT practice.
This study is designed to include key methodological features in order fo minimize bias.
These features include sampling of a representative cohort from physiotherapy sefting
with a high rate of follow-up.

Based on the sample of patients that will be recruited from physiotherapy practices, we
aim fo produce a pragmatic prediction model for PTs in primary care.

Possible prognostic factors and confounders are selected based on previous research®.
The selected population of PTs in primary care enables us to include possible additional
predicfors such as characteristics from the PT and ultrasonographer. All medical consump-
fion besides physiotherapy will be registered during follow-up questionnaires. Complete-
ness of data collection will be stimulated by means of email reminders.

Although we will select a heterogeneous group of patients with shoulder complaints,
we siress two important exclusion criteria. The first is that patients who had surgery of
the shoulder in the previous 12 months are excluded, since these patients seem to differ
in pathology and prognosis. Excluding these patients will ensure a more valid prediction
model. Secondly, we postulate that PTs base their diagnosis and interventions on imaging
fechniques that were performed in the past; moreover, in case of the inferrater reliability
study, this could threaten blinding because most patients know the results of diagnostic
imaging. Therefore, this study also excludes patients who had imaging of the shoulder in
the 3 months prior fo the start of physiotherapy treatment. PTs will be instructed to act as
usual and are not instructed to adhere to a specific intervention protocol. This study aims
fo report on usual care in physiotherapy practice and provide insight info the diagnostic
and therapeutic management of patients. Because patients are selected in primary care
physiotherapy, we assume that they will represent the usual population consulting the PT
with shoulder pain.

Patients in the control group will be randomly matched (by age and sex) to patients
that receive an MSU by their PT. To avoid disease progression bias, their second MSU
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will be performed within 1 week; we do not expect that partial or fullthickness ruptures
or calcifications will heal within 1 week. However, we cannot be certain that patient
recovery is related to changes in patho-anatomical findings on MSU. Furthermore, the
literature describes a high prevalence of rotafor cuff fears in asymptomatic popula-
fions ** **_ Therefore, we cannot ensure that these pathologies found on MSU images
cause symptoms or constraints in daily activities for patients.

Radiologists and PTs will be blinded to each other’s findings. Moreover, they will be
blinded to clinical information that was not infended to form part of the MSU assessment.
Radiologists are instructed to keep the patient blinded from MSU outcome. Blinding will
be evaluated in the follow-up questionnaire of the patient.

From previous research it is known that MSU is operator dependent *°. PTs and radiolo-
gists are insfructed to use a standardized scanning protocol °, to ensure comparability
in MSU procedures. Current management with MSU does not standardize pathology
criteria. To assess the effect of current management of MSU in primary care we chose
not to define criteria for pathology in this study. Nevertheless, we standardized possible
outcome definitions for both the radiologist and PT in order to be able to categorize data.

We assume that interrater reliability between PT and radiologist might be influenced
by the quality of ultrasound equipment and experience. Therefore, only equipment with
transducer frequencies of at least 7.5 MHz will be used in physiotherapy practice and
PTs should have at least 1 year of experience with > 50 examinations of the shoulder.

Until now, reliability studies generally evaluated the inter-rater reliability between radi-
ologists. However, PTs increasingly use MSU in daily practice and the reliability between
different professions has not yet been evaluated.

It is hoped that this prospective cohort study will help improve the current management

and prognosis of patients with shoulder pain.
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Diagnostic- and The@pem ¢ management
INTRODUCTION

Shoulder complaints are the third most common musculoskeletal complaint 2. The annual
incidence of shoulder pain in the Netherlands is about 34 patients per 1000 *. About
10% of the patients presenting in physiotherapy practice have shoulder complaints *. In
a Dutch study, 76% of these patients were referred by their general practitioner, 12% by
a medical specialist and 12% accessed the physiotherapist without a referral “. About
50% of patients with shoulder pain in primary care have symptoms for more than six
months > ©.

Frequently mentioned causes of shoulder pain in primary care are rotafor cuff disease
[subacromial impingement syndrome), glenohumeral disorders, acromioclavicular joint
disease or referred neck pain 7. Rotator cuff diseases are the most common cause of
shoulder pain. The incidence is estimated to be 85% of the total population with shoulder
pain in primary care, although more than one clinical diagnosis is made in 77% of the
patients ©.

Most clinical tests are not valid in making a confident statement for pathology in
patients with shoulder complaints “ ' In the Netherlands physiotherapists increasingly
use diagnostic ultrasound to assist their clinical decision-making, but the impact and
specific aims of this diagnostic tool remain unknown ' 2.

The most widely used inferventions for patients with shoulder complaints are exercises,
mobilization and/or massage * '*. Current conclusions from (systematic) reviews describe
moderate evidence for the effect of exercise therapy, manipulative therapy and NSAIDs

14-16

(non-steroidal anti-inflammatory drugs) Physiotherapeutic interventions (exercise

therapy and joint mobilizations) show a favorable outcome for patients with shoulder

13151718 - Several studies have shown good outcomes of non-operative

15, 1921

complaints
management for patienfs with subacromial impingement syndrome . Despite
physiotherapy treatment, in many patients (40%) the disability and physical impairments
persist for over a year after the first symptom experience ©.

In The Netherlands, there is a Clinical Guideline for General Practitioners (GP) for the
management of patients with shoulder pain and an evidence statement released by the
Dutch Physiotherapist Society for patients suspected of having subacromial pain % #°.
Both the guideline and the evidence statement classify patients with non-specific shoul-
der pain into three subgroups: 1) pain during abduction (complaints arising from the
subacromial space), 2] passive restricted range of motion (complaints arising from the
glenohumeral joint) and 3) painful abduction and restricted passive range of motion
(instability, complaints from the acromioclavicular joint or the neck|.

To date, knowledge about the diagnostic strategies and therapeutic intervention(s)
applied in primary care is limited '* ?*. There is a lack of information on characteristics

of physical examination and treatment in physiotherapy practice * ©.
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Given the lack of clinical information for patients with various shoulder complaints in
primary care, we aim to gain insight into current physiotherapy management, diagnostic-
and freatment strategies. Gaining insight into current physiotherapy management may
help guide further research and health care decisions.

METHODS.

Study design

This study was a prospective cohort study with a follow-up of 26 weeks in physiotherapy
practice of patients with non-specific shoulder complaints. Primary aims of the ShoCo-
DiP study were fo evaluate physiotherapy care and prognostic factors in patients with
shoulder pain. Secondary aims were to assess the interrater reliability of diagnostic
ultrasound [US] between physiotherapists (PTs) and radiologists, and to assess whether
patient characteristics of those who receive US differ from those who do not receive US.
Details of the study design are published elsewhere #°. The Medical Ethics Committee
of the Erasmus Medical Center approved the study protocol (MEC-2011-414). In the
current manuscript, the focus is on the description of PT care (diagnostic and therapeutic
management) in the first 12 weeks of management and reported recovery after 12 and
26 weeks.

Physiotherapists & Patients

In total 125 physiotherapists from the South VWest region of the Netherlands participated
in the study and they recruited patients, either referred by their GP or through direct
access, from November 2011 until November 2012. Patients with shoulder pain
were eligible when they were 18 years or over and adequately understood the Dutch
language. Exclusion criteria were: patients with serious pathologies (infection, cancer
or fracture), shoulder surgery in the past 12 months or diagnostic imaging fechniques
(musculoskeletal ultrasound, magnetic resonance imaging or radiography| performed on
the shoulder in the past 3 months.

Data collection

Data was collected from both the PTs and the patients using digital questionnaires.
Patient- and clinical characteristics were measured, and patients received follow-up
questionnaires after & and 12 weeks conceming recovery. Characteristics (age, sex,
work experience and/or specialization) of the PTs were reported before the start of the
study. Physiotherapists reported their daily management at 3, 6 and 12 weeks in terms of
clinical hypotheses affer patient history (max. 3) and physical examination, initial clinical
diagnosis, the use of diagnostic ultrasound (US), pathologic findings on US, changes in
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clinical diagnosis after US and initial therapeutic management of the patient. VWhenever
a freatment plan changed during follow-up, the PTs reported the reasons for change and
freatment goalls).

Outcomes

Diagnostic process

We predefined a set of possible clinical diagnoses based on literature and consensus:
subacromial impingement, internal impingement, glenohumeral instability, SLAP lesion,
biceps fendinopathy, frozen shoulder, acromio-clavicular or sterno-clavicular joint pathol-
ogy, sprain or strain, friggerpoints in the muscles of the shoulder and neck, muscular

hypertension/hypotension, cervicalthoracic pathology or no clear clinical diagnosis.

Diagnostic US

The following pathological findings were listed: tendinopathy, calcification, full thick-
ness/partial thickness fears, biceps tendon rupture, biceps halo, bursitis, subacromial
impingement, glenohumeral discontinuity, acromion discontinuity, labrum tear/SLAP,
capsular thickening, and rotator cuff atrophy.

Treatment process

Physiotherapists estimated patient's the prognosis at baseline (full recovery, clinical rel-
evant reduction of complaints, stabilizing complaints or not estimable) and also reported
their treatment of choice. Possible interventions were categorized info: information,/
advice, exercise therapy, massage, manual joint mobilization/manipulation, extracorpo-
real shockwave therapy (EST), transcutaneous electrical nerve stimulation, trigger point
therapy, taping/bracing or posture correction. Each follow-up moment PTs could report
whether 1) treatment was ended (additional information about number of treatments
and reasons), 2] if any changes in planned treatment interventions were made and 3)
if patients remained under freatment without any changes in treatment since baseline.

Recovery

Recovery status of the patient was measured with the Global Perceived Effect scale
(GPE). The GPE uses a 7-point likert scale indicating whether the patient’s condition had
improved or deferiorated since the start of their treatment. The outcome was dichotomised
into “recovered” and “not recovered”, with “ recovered” defined as “completely recov-
ered” or “much improved” 2°*®. The GPE is validated for patients with musculoskeletal

complaints *7.
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Statistical Analysis

Descriptive analyses were conducted using SPSS 22.0 statistical software. Descriptive
statistics included patient’s clinical and symptom characteristics, physiotherapists’ char-
acteristics, information from history taking, physical examination, utility of diagnostic
ultrasound, treatment plan, average treatment period, possible changes of freatment plan
since initiation af baseline, recovery or referrals to other (para)medical care.

Descriptive stafistics were presented in mean scores for continuous data with a normal
distribution. In all other cases, median scores and the interquartile range (IQR) were used.
Hypotheses after patient history were categorized according fo the guidelines (complaints
arising from pathology/dysfunction in: 1) the subacromial space (subacromial impinge-
ment, internal impingement & sprain/strain), 2) glenohumeral joint (glenohumeral joint
instability, frozen shoulder, biceps tendinopathy & SLAP), 3) acromioclavicular (AC)/
sternoclavicular (SC) joint, 4] cervicothoracic spine and 5) other and presented in a
scaled rectangle diagram *°. The number of missings were reported with all data.

RESULTS

Physiotherapists (n=125) were mostly men with a mean age of 39. Of all physiothera-
pists 50% (51/102) were specialized in manual therapy, and 37% (38/102) were
frained to use diagnostic ultrasound. The response rafe of the physiotherapists was 94%
(366/389) at baseline and 93% (362/389) after 12 weeks.

A tofal of 389 patients with a mean age of 50 years (standard deviation of 13) were
included (see Table 1 for baseline characteristics). After 26 weeks 70% (272/389) of
patients had returned one or more follow-up questionnaires. No significant differences in
baseline characteristics were found between the responders and non-responders.

Clinical diagnosis.

History taking: After history taking 48% (174,/365) of patients had a suspected sub-
acromial impingement as primary hypothesis, 14% (51/365) was rated with shoulder
pain due fo a cervical or thoracic dysfunction, 8% (29/365) was rated with a frozen
shoulder, 5% (17/365) with glenohumeral joint instability and 4% (13/365) with AC/
SC joint pathology (Table 2). As PTs could give a maximum of three hypotheses, the
overlap between clinical hypotheses is presented in figure 1. In 92 patients the PT
suspected either a subacromial impingement or pathology in the glenohumeral joint,
and for 52 patients the PT suspected a subacromial impingement or pathology in the
cervicalthoracic spine affer history taking.

Physical examination: Frequently used specific test for a suspected subacromial impinge-
ment were Neer's Sign (177/241, 73%), HawkinsKennedy Test (193/241, 80%),
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Table 1. Patient characteristics

Total (n= 389)

Gender, men (%) 170 (43)
Age, mean (SD) 50(13)
Duration in weeks, med (IQR) 12 (6-206)
History of shoulder pain (yes, %) 158 (40)
Onset (%)

Sudden onset 118 (33)

Slow onset 246 (67)
Cause (%)

Traumatic 79(21)

Work related 132 (36)

Unclear 128 (35)

Other 29 (8)
Dominant side affected (Yes, %) 224 (57)
Shoulder surgery in the past (yes, %) 16 (4)
Corticosteroid injection (yes, %) 32 (8)
Medication (yes, %) 183 (47)
Comorbidity (yes, %) 236 (60)
Level of education:

high school diploma or less 239 (65)

higher degree 127 (35)
Work 261 (67)
NRS, med (IQR) 6.0 (4-7)
SPS, med (IQR)* 18 (1521)
SDQ, med (IQR) 62.5 (44-81)
EQ5D Tariff, med (IQR) 0.83(0.77-0.87)

SD Standard Deviation, Med Median, IQR Inferquartile Range, NRS Numeric Rating Scale, SDQ Shoulder
Disability Questionnaire, EQ5D EuroQol-5 Dimensions, SPS Shoulder Pain Score
*The shoulder pain score consists of & pain sympfoms questions together with the NRS

Empty/Full Can (204/241, 85%) and Painful Arc (154/241, 64%). For glenohumeral
joint instability, the tests most frequently used were the O'Brien (25/54, 46%), the Reloca-
fion Test (38/54, 70%), the Apprehension Test (39/54, 72%), the Biceps load 1&2
(12/54, 22%) and a Sulcus Sign (14/54, 26%). In the case of suspected AC joint
pathology, the acromioclavicular joint play test (73,/88, 83%) was most frequently used *'.

In 22% (73/333) of the patients, the physiotherapists changed the primary hypothesis
after physical examination, but no specific patterns in these changes were found. After

physical examination 39% (122/3106) were diagnosed with subacromial impingement,
17% 154/ 316 with shoulder complaints due to a cervical of thoracic origin, 9% (29/316)
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with a frozen shoulder, 7% (24,/3106) with glenohumeral joint instability, 7% (21/3106)
with @ sprain or strain and 5% (17/316) with AC/SC joint pathology (Table 2).

Table 2. Clinical diagnosis (%) after patient history, physical examination and/or diagnostic ultrasound

Clinical hypothesis after patient Clinical diagnosis after physical

history (n=365) examination and/or US (n= 316)

Subacromial impingement 174 (48) 122 (39)
Internal impingement 24 (7) 18 (6)
GH joint instability 17 (5) 24 (7)
SLAP lesion 1(0.3) 2(1)
Biceps tendinopathy 12 (3) 8 (3)
Frozen shoulder 29 (8) 29 (9)
Cervical/thoracic origin 51(14) 54 (17)
AC/SC origin 13 (4) 17(5)
Sprain/strain 17 (5) 21(7)
Triggerpoints - 21(0.5)
Muscular hypertension 3(1) 11(0)
No clear clinical diagnoses 2(0.5)
Other 20 (5) 16 (5)

GH Glenohumeral, AC/SC Acromio-clavicular/sterno-clavicular, SLAP Superior labrum anterior posterior,
US Diagnostic Ulirasound

B Subacromial impingement (SI) total number =293
B Acromio-clavicular'Sternoclavicular (AC-5C) total number =62

Cervico-thoracic (CT) total number =122
[0 Glenchumeral (GH) total number =153

Figure 1. Scaled reciangle diagram showing the overlap for selected clinical hypothesis (max 3 per
patient] by physiotherapists after patient history. Colors show the base color for each clinical hypothesis.
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Diagnostic ultrasound (US).
A diagnostic US was performed in 31% (n=122) of all patients. In 92% (109/122)

of these patients the US was performed before, or instead of, physical examination; in
38% (41/109) of these patients, the PT chose not to perform a physical examination
anymore. In 34% (42/122) of all patients the reason to use a diagnostic US was that the
PT expected this would lead to a more specific clinical diagnosis, and in 13% (16/122)
that it would help the PT in selecting the most appropriate intervention. In 12% of the
patients (15/122) the PTs used the US findings to confirm their initial diagnosis and in
another 11% (14/122) to better inform the patient about their complaints. The results
of the US were: a fendinopathy of the rotator cuff in 57% of the patients (70/122), a
calcification of the rotator cuff in 38% (46/122), a partial thickness tear of the rotafor
cuff in 20% (24/122) and a full thickness tear of the rotator cuff in 5% (6/122) (table
3). Pathological findings were most frequently detected in the supraspinatus tendon.

The PTs assumed that the use of diagnostic US resulted in a better prediction of the
integrity of tendon tissue in 51% of patients (62/122), a more specific exercise therapy
in 42% (n=51), a better advice and better assessment of prognosis for 48% (59/122),
more specific home exercises for 35% (43/122), behavior change in 33% (40/122)
and an indication for EST in 16% (19/122) of the patients. Only in 11% (14/122) the
results of US led to a hands-off policy and in 7% (8/122) the PTs stated that the use of
diagnostic US had no consequence for the treatment plan.

In 16% (19/122) of the patients who had a diagnostic US the consequence of diag-
nostic US resulted in a referral to the general practitioner. Only 8% (21,/267) of patients
without a diagnostic US were referred (back) to their GP. These patients were mostly
suspected with calcific tendinitis of the supraspinatus in 42% (8,/19) and tendinopathy
of the supraspinatus in 42% (8/19). Overall, the clinical diagnosis changed in 29%
(35/122) of the patients affer diagnosfic US. In 31% (11/35) of these cases, the
diagnoses changed from various diagnoses fo a sprain (fraumal) or strain.

Treatment plan

Baseline
At baseline, physiotherapists estimated full recovery in 50% (161/323) of the patients
and a clinically relevant reduction of complaints in another 47% (152/323) within the
estimated treatment period. Physiotherapists estimated full recovery for 80% (43/54) of
patients with shoulder pain due to a suspected cervical or thoracic dysfunction. Estimated
recovery was lower in all other diagnostic categories. The longest treatment period (>26
weeks) was estimated for patients with a suspected frozen shoulder.

The PTs chose a variety of interventions but most commonly gave advice (331/365,
Q1%) and exercise therapy (296/365, 81%) (Table 4). The aims for exercise therapy
were to improve muscle functions of the rotator cuff and improve stability function of the
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Table 3. Findings on US

US (n=122)
No structural pathology 9(7)
Not interprefable 2(2)
Tendinopathy: 70 (57)
Biceps 15(12)
Supraspinatus 45 (37)
Infraspinatus 4 (3)
Subscapularis 6 (5)
Calcification: 46 (38)
Biceps 2(2)
Supraspinatus 34 (29)
Infraspinatus 4 (3)
Subscapularis 6 (5)
Full thickness tear: 6 (5)
Supraspinatus 5 (4)
Infraspinatus -
Subscapularis (1)
Partial thickness tear: 24 (20)
Supraspinatus 20 (16)
Infraspinatus
Subscapularis 4 (3)
Biceps tendon rupture 2(2)
Biceps halo 7 6)
Bursitis 13(171)
Subacromial impingement 20 (16)
Arthritis/ Arthrosis of AC joint 12 (10)
Glenohumeral discontinuity 4(3)
Acromion discontinuity 2(2)
Labrum tear/SLAP 2(2)
Capsular thickening (1)
Rotatorcuff athrophy 3(2)
Other 3(2)

scapulo-thoracic joint. A smaller portion of the PTs chose transcutaneous electric nerve
stimulation (TENS) (5/365, 1%, massage (27/365, 7%) and tape/bracing techniques
(54/365, 15%). For patients with a suspected subacromial impingement syndrome,
92% (112/122) of the patients received advice and exercise therapy. For patients
with a suspected cervical or thoracic dysfunction, the preferred treatment strategy was
advice (50/53, 93%) and manual mobilization/manipulation of the spine (49/53,
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Table 4. Planned PT interventions

PT interventions Total Patients  Cervical / Frozen ~ GH
n=365  with S thoracic origin  shoulder instability

n=122 n=53 n=29 n=24

Information/advice (%) 331 Q1) 112(92) 50 (93) 29 (100) 20 (83)

Exercise therapy (%) 206 (81) 112(92) 36 (67) 18 (62) 23 (96)

Massage (%) 27 (7) 54) 11 (20) 4(14)

Manipulation/ mobilization (%) 208 (57) 57 (47) 49 (91) 23 (79)  6(25)

Shockwave (%) 39(11)  29(24) 11(2)

Transcutaneous Electric stimulation therapy (%) 5 (1) - - 2(7)

Trigger point therapy (%) 32 (9) 11(9) 5(9) 3(10) 2 (8)

Taping/bracing (%) 54 (15) 29(24) - - 11 (406)

Posture correction (%) 72 2 (2) 3 1(5)

Other (%) 25(7) 4 (3) 31(9) 3(10) 1(4)

PT Physiotherapy, GH Glenohumeral, SI subacromial impingement

Q1%). Patients with frozen shoulder also received mostly advice (29/29, 100%) and
manual joint mobilization of the shoulder or cervical spine (23/29, 79%).

Follow-up
At & weeks, 41% (118/285) of patients reported to be recovered, 57% (152/269) at
12 weeks and 60% (164/272) at 26 weeks.

In tofal, 12% (44/362) of the patients ended treatment at 3 weeks, 29% (109/373)
at 6 weeks and 59% (214/363) at 12 weeks. Of 69% (148/214] of all patients that
ended freatment within 12 weeks the physiotherapist decided to stop treatment because
freatment goals had been achieved; 13% (27/214) of the patients had stopped the
freatment themselves, 10% (21/214) had been referred to their general practitioner, and
5% (11/214) had been referred to another health care professional. The referral rate in
the first 3 weeks was higher compared fo later follow-up moments.

Figure 2 shows the course of recovery for each follow up moment per diagnostic
category. The subgroup of patients with frozen shoulder worsened during follow-up. At
6 weeks most patients with a subacromial impingement syndrome (SIS) had recovered.
For patients with SIS, 41% (36,/88) reported being recovered at & weeks. Patients with
SIS, who reported no recovery, 73% (38/52) were sfill under treatment after 6 weeks
and 50% (17/34) after 12 weeks.

During the freatment period, the PTs changed the treatment plan in 16% (58/365)
of the patients and 3% (11/365) the PT changed the treatment plan twice. Reasons
for changing the treatment plan were because of the absence of progression (in 38%
(22/58] of the patients), a change in the course of the disease (in 26% (15/58)) or
unforeseen dysfunctions (in 17% (10/58]).
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Figure 2. Perceniage of recovery (GPE) per diagnostic category for all follow-up moments.

Overall, the median number of treatment sessions was 7 (IQR 6). When treatment
stopped between O and 3 weeks, the median number of sessions was 4 (IQR 3).
Between 3 and 6 weeks the median was 6 (IQR 4). Between 6 and 12 weeks the
median was 7 (IGR 5).

DISCUSSION

Main findings

Physiotherapists [PTs) suspected subacromial impingement and complaints due to a cervi-
cal/thoracic origin to be the cause of their shoulder pain in most patients. In 31% of
pafients, diagnostic US was used. Pathologies most frequently found using US were in
the supraspinatus tendon. Almost all patients received information and advice by their
PT. Patient with suspected subacromial impingement, besides advice, received exercise
therapy most frequently and patients with cervical thoracic originated shoulder pain
received mostly manipulation,/mobilization. About 33% of the patients stopped freatment
within 12 weeks with a median number of freatment sessions of 7. After 26 weeks 60%

of patients reported being recovered.

Comparison with existing literature

Patient demographics were similar to populations described by other studies # * **.

The mean duration of complaints before seeking help for their shoulder complaint was



Diagnostic- and The@pem ¢ management

relatively long but comparable with another observational study from the Netherlands “.
We found a median time of 12 weeks before seeking help, which might be a valuable
time-period in which PTs can advise patients to reduce the chance of chronicity.

No previous cohort study collected descriptive dafa concerning the diagnostic process
of the PT and the related interventions used. The most frequent clinical hypothesis found
in this study was subacromial impingement. Also, other primary care studies described
subacromial impingement to be the most common cause of shoulder complaints ***”. The
scaled rectangle diagram (figure 1) showed the greatest overlap,/concomitance between
the formulated hypothesis subacromial impingement and cervical/thoracic originated
shoulder pain. Subacromial impingement is probably caused by multiple factors and
sometimes suggested to be a secondary complaint ** *_ Literature suggests that targeting
adjunctive regions [cervical and thoracic spine) of the shoulder has beneficial effects and
thus might be related to subacromial impingement possibly causing PTs to believe that

3741 Similar o our

the cervical region is related to subacromial impingement syndrome
study, a survey amongst physiotherapists in the United Kingdom, concluded that advice
and exercise were administered the most in patients with rotator cuff disease 2.
Recovery rate at 12 weeks was 44% and 60% at 26 weeks, which is similar o the
previously reported recovery rates in the literature > #* *4. However, not all recovered

patients received an equal amount of physiotherapy treatment.

Strengths and limitations

This is the first study that describes the daily management of physiotherapy in patients with
shoulder pain. Furthermore, this study is the first that evaluates different treatment strate-
gies based on clinical characteristics from patient history and/or physical examination.

The response rate for participants was 70% after 12 weeks of follow-up. Dropout rates
in observational studies remain challenging and in order to prevent dropouts proper
actions were described in the study protocol #°. All participants were sent personal
links to their e-mail address af the time of follow-up with 2 reminders and for patients
without computers or Internet the questionnaire was sent on paper. The PTs were sent the
questionnaires fo their e-mail, and the response rafe was 93%. Both PTs and patients
were felephoned twice during the study period to keep dropout and loss fo follow-up af
a low level.

This study found a median complaint duration of 12 weeks at baseline. Complaint
duration could be this long since there is a possibility that patients were seen by their
GP. who could apply a wait and see policy, before referring to physiotherapy treatment.
It was unknown whether patients used direct access or if they were referred by their GP.

The list of potential diagnoses used was developed based on the rafionale of clinical
experts. No protocols or standardizations on diagnostic categories, fests, or freatments
were used due to the nature of the study, as we wanted to describe daily management.
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Based on the literature we know that specific tests are not valid in making a confident
statement for pathology, and therefore the possibility of error in the clinical diagnosis
made by the PTs is a problem. However, even if strict criteria for subgroups are stated in
advance, the inferobserver agreement in classification of current used subgroups, and
the clinical tests leading to their diagnosis is only fair to moderate (Kappa 0.2-0.6) °.
This implies that the usefulness of the currently used subgroups is still hampered by the
lack of reproducibility of the diagnostic criteria. On the contrary PTs have to deal with
diagnostic uncertainties; Figure 1 shows the overlap of diagnostic categories indicating
that physiotherapists do not work with one hypothesis. Another study in GP practice
came fo the same conclusion “°. These uncertainties might contribute to the increased
use of diagnostic ultrasound. Physiotherapists will use US for a variety of other reasons
depending on their level of expertise, specialization or the complaint of the patient (ie
biofeedback for low back pain). It is imperative that physiotherapists are allowed to
utilize US to optimize the effectiveness of their inferventions, but it should be determined
how this tool can best benefit the patient.

A limitation of this study may be the generalization of the results. Dutch PTs were
asked fo participate in a cohort study for shoulder complaints collecting data about
physiotherapy management. Secondary aims about diagnostic US were also mentioned.
It was possible that PTs who were specialized or more interested in the use of US would
be more likely to participate leading to a higher frequency of US scans resulting in a
biased sample of physiotherapists in this study. Sampling bias was however taken into
account by recruiting physiotherapists in different ways (emails to the network of PT
from the applied university, emails to PT supervisors of students of the applied university,
physically addressing PTs to participate in symposia and emails to the shoulder networks
in the region).

The utilization of US might have been influenced by one of the original study pur-
poses [namely: the interrater reliability of US between radiologists and physiotherapists)
explaining the large number of ulrasonographers. The total number of PTs with an
ulirasound machine was 44 (35%), which might be higher than average. A second
US scan by the radiologist was only requested when PTs had reported performing an
US scan, representing usual care. Physiotherapists were never asked to conduct an US
scan. For one third of the cases, the physiotherapist changed their clinical diagnosis after
diagnostic US and believed the complaints were due to a sprain (fraumal) or strain like
rotator cuff tears. The findings on US could then lead to an increase in the number of
referrals to the GP. However, we did not collect data on further interventions if patients
were referred fo the general practitioner or orthopedic surgeon. There is a controversy
regarding the management of rotator cuff tears. Whether these patients would be better
off being referred to the GP or orthopedic surgeon is not clear. It might be argued that
small tears should be repaired to relieve symptoms and prevent tear progression, but litile
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evidence exists to support this view. Another study has found good results for patients with
partial or full thickness tears receiving physiotherapy *'. Furthermore, pathologies seen
on US might not be the cause of symptoms experienced by the patient #/“®. Findings on
diagnostic US should be interpreted with caution as studies have found a high number of
pathologies in asymptomatic shoulders. Reliability of diagnostic US between radiologists
and physiotherapists is substantial for full thickness rotator cuff tears 7.

All diagnostic subgroups, except patients with a suspected frozen shoulder, showed
an improvement affer 26 weeks. We are not sure whether these positive results could
be affributed to the diagnostic subgroup or whether recovery was a reflection of the
therapeutic infervention or the natural course of shoulder pain. However as might be
expected from literature the complaint of patients with a suspected frozen shoulder got
worse over time in the pain and stiffness stage *°. A large group of patients were still not
recovered affer 12 weeks of freatment which might be attributed to the heferogeneous
sample, the adherence of patients or the natural disease process.

Specific inferventions were chosen in patients with subacromial impingement, cervical
or thoracic dysfunction or frozen shoulder. Variability might exist on the exact interpreta-
tion of physiotherapeutic inferventions. In the case of exercise therapy for subacromial
impingement syndrome, specific exercises were not standardized.

During data collection, physiotherapists could select the physical examination fests
based on the hypothesis, or multiple hypotheses, after patient history. Most physio-
therapists formulated multiple hypotheses and therefore analyzing the tests used for each
clinical diagnosis was impossible. Furthermore, we hypothesized that the decision for
the interventions was primary based on the clinical diagnosis. However, patient prefer-
ences or other factors could have influenced these decisions. This study assumed that
physiotherapists mostly use a patho-anatomical model to generate an early hypothesis.
However new strafegies, like the symptom modification procedure, use symptom pro-
voking procedures fo select whether treatment should focus on the glenohumeral joint,
the scapula or the cervical/thoracic spine *'. This procedure was proposed because
clinicians recognized the complexity of making a definitive diagnosis and it might be that
physiotherapists in the Netherlands already use this model in practice. However research
for this new method of assessment is still unavailable.

Implications for practice

Subacromial impingement and complaints due fo a cervical/thoracic origin were in
most patients suspected to be the cause of their shoulder pain. Shoulder and neck pain
often coincide together, but it's not clear whether PTs can distinguish between the two.
The evidence statement for subacromial syndrome recommends exercise therapy [if there
is sufficient mobility) and manual mobilizations (when absolutely necessary) #%. This is
consistent with observations in clinical practice for patients with subacromial impingement
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who for the most part received exercise therapy. A small proportion chose interventions
(TENS, massage and tape/bracing) not recommended by the evidence statement.

The evidence statement furthermore stafes that patients should be referred to the gen-
eral practitioner or orthopedic surgeon if pain and activity levels did not improve .
Although we observed that 73% of patients with subacromial impingement, who had
no or insufficient improvement, still received treatment affer 6-12 weeks. This means
that most patients were not treated according to recommendations from the evidence
statement, which stafes referral to the GP when no improvement is seen after 6-12 weeks
of physiotherapy. However, to date, there is no good evidence that referral to the GP,

possible surgery, medications or injections are better than conservative management 2.

Implications for research

Our results show that PTs frequently use diagnostic US as a replacement for physical
examination. The lafest review of diagnostic tesfs in shoulder complaints described
moderate accuracy for some shoulder tests but not yet validated by multiple studies ' 2.
Whether US could assist diagnostic accuracy for the physiotherapist in primary care
should be investigated by studying the combined effect of physical tests and US in large
clinical frials.

This study describes physiotherapy care for patients with shoulder complaints. How-
ever, the exact reasons for the clinical decisions, like the number of treatments or the

presumed prognosis, should be investigated further.

CONCLUSIONS

We observed that most patients were suspected of having subacromial impingement, or
cervical thoracic originated shoulder pain. Exercise therapy and manual mobilizations
were most frequently utilized and consistent with inferventions recommended for patients
with subacromial impingement syndrome. Diagnostic ultrasound was utilized in one-hird
of the patients and PTs expected that this would lead to a more specific clinical diagnosis,
but the effect on patient recovery remains unknown. Modest differences for the choice of
interventions were observed and consensus is required.
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ABSTRACT

Purpose

The increasing use of diagnostic imaging has led to high expenditures, unnecessary
invasive procedures and/or false-positive diagnoses, without certainty that the patients
actually benefit from these imaging procedures. This review explores whether diagnostic
imaging leads to better patientreported outcomes in individuals with musculoskeletal
disorders.

Method

Databases were searched from inception to September 2013, together with scrufiny of
selected bibliographies. Trials were eligible when: 1) a diagnostic imaging procedure
was compared with any control group not getting or not receiving the results of imaging;
2) the population included individuals suffering from musculoskeletal disorders, and 3)
it patientreported outcomes were available. Primary outcome measures were pain and
function. Secondary outcome measures were satisfaction and quality of life. Subgroup
analysis was done for different musculoskeletal complaints and high technological medi-
cal imaging [MRI/CT).

Results

Eleven trials were eligible. The effects of diagnostic imaging were only evaluated in
patients with low back pain (n=7] and knee complaints [n=4). Overall, there was a mod-
erate level of evidence for no benefit of diagnostic imaging on all outcomes compared
with controls. A significant but clinically irelevant effect was found in favor of no (routine)
imaging in low back pain patients in terms of pain severity at short [SMD 0.17 (0.04-
0.31)] and long-term follow-up [SMD 0.13 (0.02-0.24)], and for overall improvement
[RR 1.15(1.03-1.28)]. Subgroup analysis did not significantly change these results.

Conclusion

These results strengthen the available evidence that routine referral to diagnostic imaging
by general practitioners for patients with knee and low back pain yields litle to no
benefit.

Keywords

diagnostic tests, musculoskeletal/connective fissue disorders, back pain, primary care,
radiology.
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INTRODUCTION

For patients in whom the diagnosis remains uncertain after history taking and physical
examination, general practitioners (or clinicians in general) can tumn to diagnostic imag-
ing modalities '. However, there has been a steady but debatable increase in the use of
diagnostic imaging. For example, in the USA, between 1995 and 2005 the frequency
of computed tomography (CT) has doubled and for magnetic resonance imaging (MRI)
it has more than tripled 2. The increase of diagnostic tests can lead to a false-positive
diagnosis, ‘pseudo’ disease, or adverse effects, resulting in an unnecessary chain of
events 7. Imaging procedures may also lead to incidental findings, which can be found
in both symptomatic and asymptomatic individuals ® indicating that diagnostic imaging
findings may not always be responsible for the complaints experienced by the patient.
The USA has experienced an larger number of spine surgeries due to an increase in the
rate of spinal imaging ° and others have reported increasing costs due to diagnostic
imaging '*'?. On the other hand the advancements in medical imaging techniques like
MRI and other high technological medical imaging techniques can be used to replace
older imaging fechniques.

A previous systematic review including six randomized clinical frials (RCTs) in low back
pain patients reported that immediate, routine lumbar spine imaging did not improve
patientreported outcomes . Several frials have focused on patients with other muscu-
loskeletal disorders, of which two found significant results for the effect of imaging '#'°.
Clinicians generally assume that reassurance must follow from a confident statement that
no disease has been found. Nevertheless, negative test results are not always effective

"7 A recent systematic review of five RCTs concluded that there is

in reassuring patients
very limited evidence from current studies for the reassuring value of diagnostic tests in
patients with varying complaints '®.

Although diagnostic imaging procedures are believed fo influence patient care in
a variety of ways, it remains unclear whether there is sufficient evidence to show that
patient outcomes improve due to diagnostic imaging '* '®. Until now, no review has
studied the effectiveness of diagnostic imaging for patients with musculoskeletal disorders
other than low back pain, or has used the GRADE approach to determine the strength
of the evidence. Therefore, this review aims to evaluate the role of immediate (after first
consultation] diagnostic imaging procedures in patients with musculoskelefal disorders on

patientreported outcome measures (PROMs) using the GRADE approach.
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METHODS

Selection criteria

RCTs were eligible when: 1) a diagnostic imaging procedure was compared with a
control group not getting diagnostic imaging or not receiving results of imaging; 2) the
population included individuals suffering from musculoskeletal disorders, and 3] if one of
the following primary outcomes were reported: disability, pain, sick leave, quality of life,
satisfaction, mental health, reassurance, or overall improvement/recovery.

Search method

Three review authors (YK, SE,SM)| identified RCTs by searching the databases of MEDLINE,
Cochrane, EMBASE and PubMed from inception to September 2013 (supplementary
material). Relevant reference lists were also reviewed for additional citations. Two review
authors (YK,KV) independently performed the study selection. Any disagreements were
resolved by discussion, or with a third review author (AV), to reach consensus.

Risk of bias assessment

Two review authors (YK,KV) independently assessed the risk of bias using the Delphi list
19:29 |n case of discrepancy, discussion was used to resolve any disagreement, or with a
third review author [AV), fo reach consensus. The Delphi list consists of nine items. For the
present review we consider a study to have low risk bias when five or more of the items
are answered with “yes”; this is supported by empirical evidence from the Cochrane
Back Review Group ?'.

Data extraction

Data extraction was first done by one review author (YK) using a standardized form
and checked by a second author (KV), independently. When necessary, a third author
(AV) resolved discrepancies. Descriptive data included study sefting, country, selection
criteria, populafion characteristics, description of intervention(s), outcomes (pain, func-
fion, quality of life, recovery and satisfaction) and follow-up. We extracted the number
of participants randomized, the number of patients included in each analysis, and the
means and standard deviations (SDs) of follow-up measurements.

Data analysis

Shortterm follow-up was defined as being closest to 3 months and long-term follow-up as
being closest fo 12 months. Studies were excluded from analysis if they had insufficient
data on means (or within-group differences) and SDs and the original authors could not
be contacted. Pooling was done using a random effects model ??. In case only median
scores could be extracted, the median value was used as the mean and the SD was
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estimated from the inferquartile range. For continuous outcomes the standardized mean
differences (SMD) was calculated and a risk ratio (RR] for dichotomous outcomes with
the accompanying 95% confidence infervals (Cl). A SMD of 0-0.2 was regarded as
no effect, 0.2-0.5 as a small effect, 0.5-0.8 as a moderate effect, and >0.8 as a
large effect #°. Results were considered clinically relevant when the difference between
groups was > 15% **. Wherever possible, subgroup analyses were done (separately)
for different musculoskeletal complaints, study setting, and/or imaging methods (high
technological imaging techniques like MRI/CT). Pooling the effects of all trials was done
when heterogeneity was low (17 < 40%), otherwise only the subgroup analysis was
reported. Sensitivity analysis was done excluding studies with a high risk of bias, in order
to control for biased results. A funnel plot evaluated publication bias only if there were >
10 trials for each effect estimate; otherwise, the power of the fests would be too low to
distinguish the chance from real asymmetry ?°. All analyses were conducted in Review
Manager 5.2.

Strength of the evidence

The Grades of Recommendation, Assessment Development and Evaluation (GRADE) was
applied fo assess the overall quality of the evidence and strength of recommendations .
The quality of the evidence for a specific outcome was downgraded by one level for
each of the factors that was encountered: 1) limitations due fo study design (>25%
of the included studies with a high risk of bias), 2] inconsistency of results [significant
statistical heterogeneity (12 >40%) or inconsistent findings between the studies (<75% of
the participants report findings in the same direction)], 3) indirectess of evidence (factors
affecting the generalizability of results), 4) imprecision (fotal number of participants <300
for each outcome), and 5) other items (e.g. reporting/publication bias, flawed design).
The quality of evidence is considered to be high when RCTs with low risk of bias provide
consistent, generalizable and precise results for a particular outcome #/. Two review
authors (YK, AV) scored the levels of evidence. The following levels of the quality of the
evidence were applied:
® High quality: Further research is very unlikely to change the confidence in the estimate
of the effect.
*  Moderate quality: Further research is likely fo have an important impact on confidence
in the estimate of effect and may change the estimate.
® low quality: Further research is very likely fo have an important impact on confidence
in the estimate of effect and is likely to change it.
e \Very low quality: Great uncerfainty about the esfimate.

59




RESULTS

Results of the search and description of studies

Searching the databases resulted in 13,167 references (Figure A. After screening on
file and abstract, 32 references remained. Then, screening the fulltext article excluded
17 references, leaving 15 references for inclusion '' 41 2838 Three RCTs were pub-
lished twice '* %% 3% and one trial had three different publications ' #* ** . Although
the DAMASK trial had 6 publications '* *”** only one '* met the inclusion criteria. One

“9 presented the trial protocol and was used for the risk of bias

Damask publication
assessment. One of the articles ' reported the results of two trials and was therefore
regarded as two separate frials.

Finally, 10 trials were included in the analysis and their characteristics are presented

in Table A.

Records identified Records identified
database searches through other sources
n=13167 n=1

Deletion of duplicates

n=4345
|
Records screened
Gl Excluded based on title
| and/or abstract
Full text article i
screened for eligibility
n=31 Full text article excluded
| Review article n=2
| Inadequate control group n=14
ifclidad No PROMs used n=2
primary care setting Described same population n=3
n=6
secondary care setting
n=4

Figure A. Flow diagram

Population

The 11 trials included a total of 2,777 patients (ranging from 50-782 patients per

frial); mean age ranged from 28-52 years. Seven frials included a population with

28-33, 35

acute or subacute low back pain and four frials included patients with knee

complaints '#®. One low back pain study did not report measures of variability and was

not pooled in the analysis *°.
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Chapter 4

Seven frials were performed in the UK 47632333 “three in the USA 2% and one in

4,28, 29, 32, 33, 35

Indonesia *'. The study setting was either primary ' or secondary health

15,16, 30, 31

care . Four trials specified the duration of complaints in their inclusion criteria;
this ranged from < 1 week to 12 weeks ' 102831

Interventions

Six frials used MRI as the diagnostic imaging procedure '“' %% 27 one of these used

30.31.33,33 Five frials compared

either CT or MRI * and four trials used radiography
immediate or early imaging with usual care ' ****. Four had a control group that could
receive imaging based on the usual care trajectory, and two of these frials reported a
waiting time for imaging ranging from 29 days '° to 12 weeks '“. One frial provided
MRI results to the infervention group within 48 h while the control group was blinded to
the MRI results 2%, Two trials "> compared arthroscopy with MRI and arthroscopy alone
and in one trial ?° all patients received an epidural steroid injection either based on
history and physical examination, or on clinical findings and imaging results.

14, 30, 32, 33, 35

Five frials reporfed the percentage of patients receiving imaging in the

control group (ranging from 2-30%) as part of usual care.

Outcome measures

All trials assessed both pain and function (Table 1). Five trials examined pain with the
Bodily Pain score of the Short Form 36 (SF-36). Four trials reported pain with a visual
analogue scale (VAS) or the numerical rating scale (NRS) and another frial rated pain
on a six-point scale. To assess function, both generic and disease-specific measurement
instruments were used. Disease-specific measurement instruments were the Roland Dis-
ability Index, the Aberdeen Low Back Pain Score, the Oswestery Disability Index, the
Lysholm score, and the Knee Quality of Life Questionnaire.

Two trials reported median scores and interquartile ranges *' **. For pain and function,
all outcome measures were continuous. In five frials overall improvement was measured
as dichofomous. Two of these five trials reported satisfaction on an ordinal scale and
fwo on a continuous scale, of which one had a 78% dropout rate on this outcome and

) 3. Only the results for dichotomous outcomes

was excluded from the analysis (fatal flaw
were pooled.

For two frials we contacted the authors for additional information. For one *° of these
frials we received information from the author about a systematic review including this
frial '* 3. Another trial did not report data to impute SDs *°; unfortunately, we did not
receive any response from these authors. Because one article '* only reported data in

figures, the data were estimated from these figures.



Routine imaging in musculoskeletal complaints

Risk of bias assessment

Six trials (55%) were considered to have low risk of bias 4 5282732 Overall, risk of
bias was threatened by the inability to blind patients (n=10), care providers (n=11) or
outcome assessors (n=10), and by the absence of an infentionfo-freat analysis (n=8).
Concealment of randomization was not adequately reported in three frials. The results of

the risk of bias assessment are presented in (supplementary material).

Effects of imaging

All effects estimates are described in the summary of findings (Table B). GRADE scoring
is reported for short and long-ferm follow-up and (separately) for low back pain and knee
studies. Only subgroup results are reported when heterogeneity was high for the overall
effect estimate.

Pain. Figure B.1-2. shows the improvement in pain on short and long-term follow-up.
Pooling the studies with low back pain patients resulted in a significant effect in favor of
no imaging on the short [SMD 0.17 (95%Cl: 0.04-0.31)] and long term [SMD 0.13
(95%Cl: 0.02-0.24]] but the effect size was below 0.2, while the trials with patients with
knee complaints found no difference on the long term [SMD 0.02 (95%Cl: -0.14-0.18]].
In the shortterm analysis only one study with knee complaints had available results on
pain; these results indicated a nonssignificant effect in favor of imaging (Figure B.1).
Heterogeneity was small (I ?=39%) at shorterm follow-up and not present at longerm
follow-up. When all frials were pooled, no significant and clinically relevant differences
were found on the short term [SMD 0.10 (95%Cl: -0.08-0.29)]. On longterm follow-up
data showed borderline significant results in favor of no imaging [SMD 0.09 (95%Cl:
0.00-0.18)] but the effect size remained below 0.2.

In the shortterm analysis there were four studies and in the long-term analysis five studies
with a primary care population. Effects sizes for both the short term [SMD 0.15 (95%Cl:
0.01-0.30)] and long tferm [SMD 0.11 (95%Cl: 0.01-0.20)] resulted in borderline
significant effects in favor of no imaging but the effect size was below 0.20.

Pooling only the trials using radiography (n=3) as imaging method resulted in @
significant effect in favor of no imaging but @ SMD below 0.2 [SMD 0.15 (95%Cl:
0.03-0.26)], whereas pooling the trials with MRI (n=8) found no difference [SMD 0.07
(95%Cl: -0.05-0.18)] (data not shown).

Overall, we found moderate level of evidence (downgraded based on limitations in
study design) for a small clinically irrelevant effect on pain in favor of no imaging on the

long term, especially for the low back pain trials and trials using radiography.
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Chapter 4
Figure B.1.
Pain intensity short-term
Diagnostic imaging No diagnostic imaging Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.1.1 Low back pain
Ash, 2008 3.5 2.7 91 2.96 2.71 85 21.1% 0.20 [-0.10, 0.50] -T—
Cohen, 2012 3.2 2.8 32 3.5 3.1 32 1L.0% -0.10[-0.59,0.39] —_—
Djais, 2005 4 2.96 38 3 2.22 38 12.3%  0.38 [-0.08, 0.83] —“+—
Kendrick, 2001 1.31 1.01 199 1.09 0.95 203 30.1% 0.22 [0.03, 0.42] —
Kerry, 2002 49 23.04 59 49 24.56 67 17.4% 0.00 [-0.35, 0.35] —
Subtotal (95% CI) 419 425 91.8% 0.17 [0.04, 0.31] L 2
Heterogeneity: Tau® = 0.00; Chi* = 3.21,df = 4 (P = 0.52); I' = 0%
Test for overall effect: Z = 2.52 (P = 0.01)
2.1.2 Knee pain
Patel, 2012 2.3 2 23 3.4 2.2 23 8.2% -0.51[-1.10, 0.07] B
Subtotal (95% CI) 23 23 8.2% -0.51[-1.10,0.07]  ——e i ——
Heterogeneity: Not applicable
Test for overall effect: Z= 1.71 (P = 0.09)
Total (95% CI) 442 448 100.0% 0.10 [-0.08, 0.29]
Heterogeneity: Tau® = 0.02; Chi* = 8.20,df = 5 (P = 0.15); I' = 39% 7! —+ B ) OIS '1
Test for overall effect: Z = 1.08 (P = 0.28) Imaai . i
Favours Diagn Imaging Favours No Diagn Imagin
Test for subgroup differences: Chi* = 5.00, df = 1 (P = 0.03), F = 80.0% 9 gind 9 gind
Figure B.2.
Pain intensity long-term
Diagnostic imaging No diagnostic imaging Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.2.1 Low back pain
Ash, 2008 2.9 2.4 69 2.8 2.8 62 7.0% 0.04 [-0.30, 0.38] R E—
Gilbert, 2004 44.76 22.8 337  40.53 24.6 311 34.5% 0.18 [0.02, 0.33] —a—
Kendrick, 2001 114 1.08 195 1.02 111 199 21.1% 11[-0.09,0.31] R
Kerry, 2002 63 31.75 50 63 22.85 58 5.8% 0.00 [-0.38, 0.38] —
Subtotal (35% CI) 651 630 68.4% 0.13 [0.02, 0.24] -
Heterogeneity: Tau® = 0.00; Chi* = 1.15, df = 3 (P = 0.77); ¥ = 0%
Test for overall effect: Z = 2.28 (P = 0.02)
2.2.2 Knee pain
Brealy, 2008 66.85 24.35 250  65.63 23.19 221 25.1% 0.05 [-0.13, 0.23] —_—
Bryan (a), 2001 52 29 40 S8 22 29 3.6% -0.23 [-0.71, 0.25] _
Bryan (b), 2001 81 39.85 29 80 39.5 25 2.9% 0.02 [-0.51, 0.56] —
Subtotal (95% CI) 319 275 31.6% 0.02 [-0.14, 0.18] i
Heterogeneity: Tau® = 0.00; Chi* = 1.12, df = 2 (P = 0.57); F = 0%
Test for overall effect: Z = 0.21 (P = 0.83)
Total (95% CI) 970 905 100.0% 0.09 [0.00, 0.18] -
Heterogeneity: Tau® = 0.00; Chi* = 3.49, df = 6 (P = 0.74); FF = 0% 4 t t t
-05 0125 0.25 05
Test for overall effect: Z = 2.01 (P = 0.04)
Favours diagnostic imagin Favours no diagn imagin
Test for subgroup differences: Chi* = 1.23, df= 1 (P = 0.27), I = 18.5% . ? . ane

Figure B. Pain infensity longterm and shortterm

Function. Figure C.1-4. shows the improvement in function measured with generic and
specific measurement instruments for short and long-term follow-up.

Heterogeneity was present at shorterm outcome (1 ?=55%) and small for longterm out-
come. Subgroup analysis for patients with low back pain had non-significant differences
at short term [SMD -.021 (95%Cl: -0.55-012)] and long term [SMD 0.10 (95%Cl:
-0.03-0.23)]. Trials with knee complaints were only available for the longterm results
and showed a non-significant effect in favor of imaging [SMD -0.07 (95%Cl: -0.44-
0.31)]. The overall effect estimate for knee and low back pain studies combined at long

term found no effects and were not significant [SMD 0.08 (95%Cl: -0.05-0.20)].
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In the shortterm analysis there were two studies and in the longferm analysis four
studies with a primary care population. Effects sizes for the short term [SMD -0.12
(95%Cl: -0.49-0.25)] were not significant. longterm analysis resulted in a small bor-
derline significant effect [SMD 0.13 (95%Cl: 0.02-0.24)] in favor of no imaging but a
SMD below 0.2.

Excluding the only trial using radiography as a method of imaging resulted in a non-
significant effect estimate in the MRI subgroup [SMD -0.08 (95%Cl: -0.27-0.11]] (data
not shown).

We found low level evidence (downgraded based on limitations in study design and
inconsistency) that there is no difference on the short ferm and moderate level of evidence
([downgraded based on study design and inconsistency) on the long term for functfion
measured with generic measurement instruments.

Figure C3-4 shows improvement in function with disease-specific instruments. Hetero-
geneity was very small for the short term (1?=16%) because no trials with knee complaints
were available. Substantial heterogeneity was present at longterm follow-up (1 ?=70%).
Both outcome measures are reported per subgroup. Subgroup analysis for low back
pain trials resulted in a nonsignificant effect on the short term [SMD 0.11 (95%Cl:
-0.04-0.27)] and long term [SMD 0.01 (95%Cl: -0.23-0.25]].

The shortterm analysis included four studies with a primary care population; pooling
these studies did not significantly alter the effect size [SMD 0.09 (95%Cl: -0.06-0.23]].
All studies in the longferm analysis were primary care populations.

Pooling studies with knee complaints resulted in a non-significant effect [SMD 0.04
(@5% CI1-0.38; 0.45)].

No differences were found [SMD 0.01 (95%Cl: -0.19-0.21]] when analysing frials us-
ing MRI [n=0). Pooling trials using radiography (n=3) resulted in a borderline significant
difference [SMD 0.13 (95%Cl: -0.00-0.25)] in favor of the no imaging group [data not
shown) but the SMD was below 0.2. Separate analyses for primary care studies were
not possible because of the small number of available studies.

We found moderate level of evidence (downgraded based on limitations in study
design) for no differences between both groups at shortterm follow-up for patients with
low back pain, and low level of evidence [downgraded based on limitations in study
design and inconsistency| that there is no difference between imaging and no imag-
ing for disease-specific function at long-term follow-up, irrespective of the subgroups.
Subgroup analysis found a small borderline significant effect in favor of the no imaging
group in frials using radiography.

Satisfaction. Moderate heterogeneity was present (I “44%). Because of the limited
number of trials the short and long-ferm results were combined (dafa not shown). Overall,
we found a low level of evidence for no differences (downgraded based on limitations
in study design and inconsistency) between the groups [RR 1.03 (95%Cl: 0.85-1.24)].

69




Figure C.1.

Function measured with generic instruments short-term

Diagnostic imaging

No diagnostic imaging

Std. Mean Difference

Std. Mean Difference

Test for overall effect: Z = 1.25 (P = 0.21)

Test for subgroup differences: Chi* = 1.59, df = 1 (P = 0.21), F = 36.9%

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
3.1.1 Low back pain

Ash, 2008 69 22.03 91 76 24.7 85 4L.7% -0.30[-0.60, -0.00] ——

Kerry, 2002 67 23.04 59 65 24.56 67 37.0% 0.08 [-0.27, 0.43] ———
Subtotal (95% CI 150 152 78.7% -0.12[-0.49, 0.25]

Heterogeneity: Tau® = 0.05; Chi* = 2.65, df = 1 (P = 0.10); I = 62%

Test for overall effect: Z = 0.63 (P = 0.53)

3.1.2 Knee pain

Patel, 2012 3.2 1.7 23 4.1 1.4 23 21.3% -0.57 [-1.16, 0.02] —_—
Subtotal (95% CI) 23 23 213% -0.57[-1.16, 0.02] e
Heterogeneity: Not applicable

Test for overall effect: Z = 1.89 (P = 0.06)

Total (95% CI) 173 175 100.0% -0.21 [-0.55, 0.12] et
Heterogeneity: Tau® = 0.05; Chi’ = 4.43, df = 2 (P = 0.11); I’ = 55% —=l -d.S 5 D.}S '1

Favours Diagn Imaging Favours No Diagn Imaging

Figure C.2.

Function measured with generic instruments long-term

Diagnostic imaging

No diagnostic imaging

Std. Mean Difference

Std. Mean Difference

Test for overall effect: Z = 1.20 (P = 0.23)

Heterogeneity: Tau® = 0.00; Chi* = 6.21, df = 5 (P = 0.29); F = 19%

Test for subgroup differences: Chi* = 0.70, df = 1 (P = 0.40), I = 0%

Study or Subgroup Mean SD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI
3.2.1 Low back pain

Ash, 2008 75 254 69 75.7 24.4 62 11.5% -0.03[-0.37,0.32] T
Gilbert, 2004 54.08 27.5 337 50.38 29.7 311 37.1% 0.13 [-0.02, 0.28] —
Kerry, 2002 75 21.21 50 73 22.85 58 9.7% 0.09 [-0.29, 0.47] e
Subtotal (95% CI) 456 431 582%  0.10 [-0.03,0.23] -
Heterogeneity: Tau® = 0.00; Chi* = 0.68, df = 2 (P = 0.71); F = 0%

Test for overall effect: Z = 1.51 (P = 0.13)

3.2.2 Knee pain

Brealy, 2008 75.72 20.24 250 72.07 19.33 221 30.5% 0.18 [0.00, 0.37] |
Bryan (aj), 2001 63.5 27 40 72.5 23 29 6.2% -0.35[-0.83,0.13] —

Bryan (b), 2001 86.5 17.9 29 90 12.75 25 5.1% -0.22 [-0.76, 0.32] ——
Subtotal (95% CI) 319 275 418% -0.07 [-0.44,0.31]

Heterogeneity: Tau® = 0.07; Chi* = 5.51, df = 2 (P = 0.06); F = 64%

Test for overall effect: Z = 0.35 (P = 0.72)

Total (95% CI) 775 706 100.0% 0.08 [-0.05, 0.20]

- .5
Favours diagnostic imagin Favours no diagn imaging

Figure C.3.

Function measured with disease specific instruments short-term

Test for subgroup differences: Not applicable

Imaging No Imaging Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.5.1 Low Back pain
Ash, 2008 6.1 5.5 91 51 5.5 B85  22.3% 0.18 [-0.12, 0.48] i e —
Cohen, 2012 29.7 14.8 32 306 17.1 32 9.3% -0.06 [-0.55, 0.43] —
Djais, 2005 6.5 5.93 38 45 3.9 38 10.6% 0.40 [-0.05, 0.85] T
Kendrick, 2001 51 46 199 4.4 45 203 41.0% 0.15 [-0.04, 0.35] —-—
Kerry, 2002 5.9 5.4 59 6.9 6.5 67 16.8% -0.17[-0.52, 0.19] e
Subtotal (95% CI) 419 425 100.0% 0.11 [-0.04, 0.27] -
Heterogeneity: Tau® = 0.01; Chi* = 4.78, df = 4 (P = 0.31); ¥ = 16%
Test for overall effect: Z= 1.42 (P = 0.15)

-1 -0.5 0’5 1

Favours [imaging] Favours [no imaging]

Figure C.4.

Function measured with diseases specific instruments long-term

Figure C. Function shortterm & longterm
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Imaging No Imaging Stel. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.6.1 Low Back pain
Ash, 2008 49 53 69 42 53 62 20.7%  0.13[-0.21, 0.47] —
Gilbert, 2004 32.67 17.4 337 36.98 19.8 311 31.4% -0.23[-0.39, -0.08] —-
Kendrick, 2001 44 49 195 3.6 45 199 29.0%  0.17 [-0.03, 0.37] ——
Kerry, 2002 45 57 50 43 53 58 19.0%  0.04([-0.34, 0.41] . a—
Subtotal (95% CI) 651 630 100.0% 0.01 [-0.23, 0.25] e

Heterogeneity: Tau® = 0.04; Chi* = 11.31, df = 3 (P = 0.01); F = 73%
Test for overall effect: Z = 0.09 (P = 0.93)

1.6.2 Knee pain

Brealy, 2008 75.72 20.24 250 72.07 19.33 221 66.7% 0.18 (0.00, 0.37] i
Bryan (b), 2001 60 75 29 62 7.5 25 33.3% -0.26[-0.80,0.27] —_—
Subtotal (95% CI) 279 246 100.0%  0.04 [-0.38, 0.45] e

Heterogeneity: Tau® = 0.06; Chi* = 2.38, df = 1 (P = 0.12); I’ = 58%
Test for overall effect: Z = 0.17 (P = 0.87)

1 -0s ] 05 1
Favours [imaging] Favours [no imaging]

Test for subgroup differences: Chi* = 0.01, df = 1 (P = 0.92), I = 0%

Figure C.1-4.

Function short-term & long-term

Figure C. Function shortterm & long-term (confinued)

Quality of Life. Figure D shows the results of ‘quality of life’ for the short and long-term
follow-up.

Substantial heterogeneity was present at shortterm (1 ?=86%) but not at long-term follow-
up (figure D). For the shortferm pooled effect estimate, only two low back pain studies
were available [SMD -0.07 (95%Cl: -0.83-0.68]]. Subgroup analysis for the long-term
effect resulted in slightly different non-significant effects between knee [SMD 0.18
(95%Cl: -0.18-0.54)] and low back pain studies [SMD -0.03 (95%Cl: -0.14-0.09)].
The overall effect at the long term showed no difference for knee and low back pain
studies combined [SMD 0.01 (95%Cl: -0.10-0.12]]. Pooling the studies performed in
primary care did not significantly alter the effect size [SMD -0.03 (95%Cl: -0.14-0.09)].
Overall, low level of evidence [downgraded because of limitations in study design and
inconsistency) was found for no difference concerning quality of life for patients with knee
pain and with low back pain at shorterm follow-up and moderate level of evidence af
long-ferm follow-up.

Overall improvement. Figure E shows the results of ‘overall improvement’.
Short and long-term results were combined due to the limited number of trials reporting
overall improvement. No studies with knee pain presented results for overall improve-
ment. Heterogeneity was not present. Overall improvement showed a significant but
clinically irrelevant result in favor of the no imaging group (RR 1.15, 95%Cl: 1.03-1.28).
Sensitivity analysis showed that excluding two frials ***" with high risk of bias did not
change the results (RR 1.13, 95%Cl: 1.01-1.27).

Four studies were performed in primary care; pooling these studies did not alter the
results (RR 1.15, 95%Cl: 1.03-1.28).
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Figure D.1.
Quality of Life short-term
Imaging No Imaging Std. Mean Difference Std. Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.7.1 Low Back pain
Djais, 2005 0.63 0.25 38 0.74 0.21 38 48.1% -0.47 [-0.93, -0.02] ——
Kerry, 2002 0.74 0.227 59 0.67 0.24 67 51.9% 0.30 [-0.05, 0.65] T——
Subtotal (95% CI) 97 105 100.0% -0.07 [-0.83, 0.68] —collEe=—

Heterogeneity: Tau® = 0.25; Chi* = 6.84, df = 1 (P = 0.009); I' = 85%
Test for overall effect: Z = 0.19 (P = 0.85)

105 0 o5 1
Favours imaging Favours no imaging

Test for subgroup differences: Not applicable

Figure D.2.
Quality of life long-term
Diagnostic imaging No diagnostic imaging 5td. Mean Difference 5td. Mean Difference
Study or Subgroup Mean SD  Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
5.2.1 Low back pain
Gilbert, 2004 055 0.3 337 0.53 0.34 308 51.0% 0.06 [-0.09, 0.22]
Kendrick, 2001 0.8 0.14 195 0.8 0.16 203 31.6% 0.00 [-0.20, 0.20]
Kerry, 2002 0.74 0.204 46 0.76 0.147 54 7.9% -0.11[-0.51,0.28]
Subtotal (95% CI) 578 565 90.5% 0.03 [-0.09, 0.14]

Heterogeneity: Tau® = 0.00; Chi* = 0.76, df = 2 (P = 0.68); I* = 0%
Test for overall effect: Z = 0.43 (P = 0.67)

5.2.2 Knee pain

Bryan (a), 2001 0.65 0.188 40 0.675 0.188 29 53% -0.13[-0.61,0.35] —_—
Bryan (b), 2001 0.815 0.234 29 0.87 0.204 25 4.2% -0.25[-0.78, 0.29] s p—
Subtotal (95% CI) 69 54  95% -0.18[-0.54,0.18] -—eme——

Heterogeneity: Tau® = 0.00; Chi* = 0.10, df = 1 (P = 0.76); I* = 0%
Test for overall effect: Z = 1.00 (P = 0.32)

Heterogeneity: Tau® = 0.00; Chi® = 2.03, df = 4 (P = 0.73); F = 0% — —

Total (95% CI) 647 619 100.0%  0.01[-0.10,0.12] ?
[

Test for overall effect: Z = 0.10 (P = 0.92)

Favours diai ms’li( imagin Favours m‘: diagn imagin
Test for subgroup differences: Chi* = 1.17, df = 1 (P = 0.28), I’ = 14.6% i 9 g gng

Figure D. Quality of life short- & longterm

We found a moderate level of evidence ([downgraded because of limitations in study
design) for a small effect in favor of no imaging concerning overall improvement for

patients with low back pain.

Imaging No Imaging Risk Ratio (Non-event) Risk Ratio (Non-event)
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
1.9.1 Low Back pain
Cohen, 2012 23 65 24 59 15.8% 1.09 [0.83, 1.44] I
Deyo. 1987 29 41 30 35 1.4% 2.05 [0.80, 5.25] —
Djais, 2005 25 38 26 38 2.9% 1.08 [0.57, 2.06] _
Kendrick, 2001 51 199 71 203 72.1% 1.14 [1.00, 1.30] i
Modic, 2005 55 92 57 85 7.9% 1.22 [0.82, 1.81] I
Subtotal (95% CI) 435 420 100.0% 1.15 [1.03, 1.28] ’
Total events 183 208
Heterogeneity: Tau® = 0.00; Chi* = 1.78, df = 4 (P = 0.78); I’ = 0%
Test for overall effect: Z = 2.46 (P = 0.01)

0:2 0.5 2 5

Test for subgroup differences: Not applicable Favours [Imaging| Favours [No imaging]

Figure E. Overall improvement long term
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DISCUSSION

Overall, our results showed that early imaging strategies do not improve patientreported
outcomes [PROMs| in patients with low back pain or knee complaints. Small differences
were found between these subgroups in pain, function and quality of life, in which the
low back pain subgroup usually had larger effect sizes in favor of “no imaging”. Notably,
more frials conceming low back pain were available. Subgroup analysis in low back
pain patients led to small significant effect in favor of no routine imaging. The majority of
imaging fesfs used in low back pain show an absence of abnormality; however, this may
not reassure patients and can lead to possible negative effects of imaging.

Strengths and limitations

An important strength of the present review is the sensitive search strategy applied fo
reduce the chance of missing relevant studies and thereby reducing publication bias.
In a search strategy, defining ‘diagnostic imaging’ as the intervention appeared to be
somewhat difficult. However, because of the sensitive search strategy (including all pos-
sible synonyms) it is unlikely that relevant trials were missed.

We aimed fo include patients with all kinds of musculoskeletal disorders, acute as well
as subacute, or chronic complaints. Subgroup analysis was possible for patients with
knee or low back pain, and no significant differences between these subgroups were
found [except for pain). The populations with knee complaints were mostly traumatic or
acute knee complaints, probably having a different clinical course than that of low back
pain; this might explain the differences found regarding pain. Subgroup analysis for
primary care studies did not alter the results.

Another source of heterogeneity could arise from the different types of imaging mo-
dalities used in the frials. Subgroup analysis showed a significant difference between
imaging modalities for radiography on pain and ‘borderline’ significant difference on
function measured with disease-specific instruments; however, this might be based on
chance and here no differences between knee and low back pain were made.

Overall, 45% of the frials scored high risk of bias. Differences in study design could

|29

have caused heterogeneity. Only one trial *” was able to blind their patients for the

allocated infervention. Given the nature of the intervention and the clinical sefting of most
of the trials, blinding of patients was difficult and might have caused some bias 7 *°.
Standardization of treatment affer imaging was underreported and could clearly ac-
count for bias in the study results. All studies reported that some sort of treatment was
provided after imaging. Treatment might have influenced the outcome of interest by

1415 even reported

increasing or decreasing the contrast between the groups. Two frials
having arthroscopy of the knee affer imaging, and another study 27 used imaging in

the experimental group who received an epidural steroid injection, thereby biasing the
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effect of imaging on the outcome. Although these co-interventions will affect outcome,
the effect of imaging is to influence freatment decisions such as these. In the future, these
treatment decisions will differ between intervention and control groups. Furthermore,
usual care was hardly described and might differ between different countries. In several
frials the control group could also receive diagnostic imaging as part of usual care,
thereby decreasing the confrast between the intervention and control freatment. Although
including trials performed in a clinical sefting can increase generalizability, it can also
affect the validity and reliability of the results.

Because all frials used valid PROMs, pooling of results was possible. Disease-specific
and generic measurement instruments for function were pooled separately. Generic insfru-
ments fended to be in favor of imaging at short term, while the results generated by the
disease-specific instruments tended to find no differences. In confrast, disease-specific
instruments might be more responsive compared to generic instruments, or the results
might be attributed to measurement error °" 2. All outcome measures were patient re-
porfed outcome measures. VWhether freatment regime changed due to the “infervention”
is unknown.

The fact that all trials excluded patients suspected of having a serious underlying
condition shows the effect for diagnostic imaging in patients were its still uncertain
whether it may have a favorable effect. All trials, but one '® (who excluded one patient
with malignancy), did not report finding any serious underlying conditions.

In clinical trials the patient population is selected using strict selection criteria, which
also hampers generalizability of the results. In the present review, caution is needed
when drawing conclusions because of the small number of studies in the subgroup
analysis, the considerable amount of risk of bias, and the diversity of the study settings.

Comparison with existing literature
13

Results from our review are comparable with those from an earlier review ', although
we found a clearer tendency towards benefit of no imaging for low back pain patients.
Another review '® studied the effect of diagnostic imaging on reassurance, and included
five trials with populations also having chest pain or headache. The latter review included

two trials with musculoskeletal complaints, which were also included in our review.

Implications

In patients with a musculoskelefal disorder, imaging did not lead to beftfer PROMs. On
the contrary, some results showed a tendency fowards better outcomes after no routine
imaging. Other factors, like exposure to radiation, increasing costs, and use of unneces-
sary invasive procedures, might also influence the clinical benefit for patients.

Imaging has its place in health care where serious conditions are suspected or when
surgery is considered. The natural history of low back pain is benign, as 90% of patients
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recover within & weeks, and resolves with litfle intervention without knowing the anatomic
diagnosis *. In the first & weeks diagnostic imaging should be used in the presence
of red flags (smoking, age, history of cancer, diabetes, drug abuse, chronic NSAID,
unnatural course of pain, night pain or symptoms of cauda iquina) ** *°. Patient with
complaints longer than & weeks, diagnostic imaging does not necessarily disclose clear
pathologic diagnoses *°. Degenerative findings are common and whether these findings
can attribute to the complaints remains unknown. It seems that the results might be limited
by our current inability to understand this complex multifactorial condition and future
research should focus on the ability to diagnose the condition.

Patients with knee complaints reported 25% recovery after 3 months and 44% after
12 months in primary care *”. Urgent referral to a specialist is necessary when there are
signs of fracture, acute locked knee or severe pain after patella dislocation af the initial
consultation that is likely fo be attributed to a frauma *°. Several clinical decision rules are

validated that identify patients with a high risk of fracture *7¢'

. Diagnostic imaging can
also be helpful in establishing the correct diagnosis in non-traumatic knee complaints. In
order fo prevent excessive imaging, especially the number of images without pathology,
patients should be managed conservatively and imaging should be considered when
patients show no improvement *¢. According to the America College of Radiography
the initial imaging study for nontraumatic knee pain should be radiography 2. MRI is
needed fo further examine infra-arficular abnormalities (lesions of ligaments, tendons,
bone, cartilage and menisci) ©*©°.

Future research should focus on trials with low risk of bias, paying special aftention to
standardization and blinding of trial participants. Also, future frials should try to ‘prevent’
patients in the usual care group from receiving any type of imaging. Furthermore, report-
ing the effect of clinical decisions [e.g. the number of patients having surgery or therapy)
in the long term is required to study the clinical impact of imaging.

CONCLUSIONS

Routine diagnostic imaging in patients with low back pain or knee complaints did

not change the outcome for pain, function, quality of life, recovery nor safisfaction. In

patients with low back pain routine imaging may even cause some harm. Our results
indicate that it is unlikely that use of routine diagnostic imaging in all patients leads to
beffer pafientreported outcome measures. Imaging has ifs place in health care where
serious conditions are suspected or when surgery is considered. Diagnostic imaging can
be considered in patients with low back pain to rule out a serious underlying condition
in the presence of red flags and in subactute/chronic low back pain patients who show

no improvement. Clinical decision rules should be used by clinicians in patients with
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fraumatic knee complaints. In non-raumatic knee complaints diagnostic imaging should
be used if conservative treatment fails.

Caution is required when drawing conclusions, due to the small number of studies with
heferogeneity in patient populations and the presence of risk of bias in a considerable
percentage of the studies.

Learning points

Evidence from frials comparing routine diagnostic imaging with usual care or no imaging
has yielded conflicting results.

Results from this review show small significant effects on pain and overall improvement,
especially for patients with low back pain, not in favour of imaging. No different effects
after receiving diagnostic imaging were found among patients with knee pain.
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Appendix 1. Search strategy
Pubmed and Medline Mesh terms
("Back Pain”[Mesh] OR Back Pain*[tiab] OR Back ache*[tiab] OR Backache *[tiab] OR “Rheumatic
Disease"[Mesh] OR Rheumatic Disease *[fiab] OR Rheumat*[tiab] OR Enthesopath*[tiab] OR Osfeoarthrit*[fiab]
OR “"Neck Pain"[Mesh] OR Neck Pain*[tiab] OR Neck ache *[tiab] OR Neckache*[tiab] OR Cervicalgia*[tiab]
OR Cervical Pain*[tiab] OR “Shoulder pain"[Mesh] OR Shoulder pain*[tiab] OR “wrist injuries’[Mesh] OR
wrist injur*[tiab] OR “hip injuries’[Mesh] OR Hip injury[tiab] OR “Patellofemoral Pain Syndrome’[Mesh] OR
Patellofemoral Pain*[tiab] OR knee Pain*[tiab] OR “Knee injuries’[Mesh] OR Knee injur*[tiab] OR cruciate
ligament tear*[fiab] OR Meniscus[fiab] OR “Foot injuries”[Mesh] OR Foot injur*[tiab] OR Achillis tendon(tiab]
OR plantar fasciitis[tiab] OR musculoskeletal complaint*[fiab] OR musculoskeletal pain*[tiab] OR skeletal
complaint*[tiab] OR skelefal pain*[tiab] OR muscular complaint*[tiab] OR muscular pain*[tiab] OR muscle
complaint*[tiab] OR muscle pain*[tiab] OR muscles complaint*[fiab] OR muscles pain*[tiab])
AND
["Diagnostic Imaging”[mh] OR Diagnostic test*[tiab] OR mriftiab] OR radiograph*[tiab] OR imaging *[tiab] OR
Tomogra*[tiab] OR CT OR Ultrasonogra *[fiab] OR sonogra*[tiab])
AND
[randomized confrolled trial[pt] OR controlled clinical trial[pt] OR randomized]tiab] OR placebo[tiab] OR
randomly[tiab] OR frial[tiab] OR groups|tiab]) NOT [animals[mh] NOT humans[mh])
Embase Emtree terms
['musculoskeletal chest pain’/de OR 'musculoskeletal injury’ /exp OR ‘musculoskeletal pain’/de OR
‘musculoskeletal disease’/exp OR ‘musculoskeletal stiffness’/exp OR myalgia/exp OR ‘wrist pain’/de OR
‘wrist injury’/de OR "elbow injury’/de OR 'shoulder pain’/de OR ‘shoulder injury’/de OR 'neck pain’/de OR
‘neck injury’/exp OR 'cervical spine injury’/de OR spine injury’/de OR ‘low back pain’/de OR ‘hip injury’/
de OR 'hip pain’/de OR 'knee injury’/exp OR 'knee pain’/de OR ‘ankle injury’/exp OR ‘ankle pain’/de OR
"patellofemoral pain syndrome’/de OR osteoarthritis/exp OR ‘foot injury’ /exp OR ‘plantar fasciitis' /de OR
([(musculoskelet* OR skelet* OR muscular* OR muscle* OR wrist* OR elbow* OR shoulder* OR neck OR spine
OR 'low back” OR ‘lower back’ OR lowback OR lumbar OR lumbal OR lumbosacral OR hip OR hips OR knee*
OR ankle* OR loin OR cervical OR patellofemor* OR lumbosacroiliac OR ligament* OR foot OR feet] NEAR/3
[pain* OR ache* OR complaint* OR injur* OR syndrome* OR disorder* OR symptom* OR strain* OR
rupture* OR menisc* OR achilles OR tendon* OR lesion* OR tear* OR failure*)] OR myalgia* OR neckache*
OR cervicalgia* OR lumbago OR lumbagalg* OR lumbodynia* OR osteoarthr* OR arthritis OR arthrosis OR
'degenerative joint disease’ OR 'osteo arthritis’ OR "plantar fasciitis'):ab, i)
AND
['imaging and display’/de OR ‘diagnostic imaging’/de OR thermography,/
de OR spectroscopy/exp OR scintigraphy/exp OR radiography/exp OR ‘computer assisted tomography’/
exp OR 'nuclear magnetic resonance imaging’/exp OR ulirasound/de OR echography/exp OR myelography/
de OR thermography/de OR (imaging OR radicimaging OR thermogra* OR specfroscop* OR scintigra* OR
laminoscintigra* OR scintillation* OR scintillogra* OR scinfiphotogra* OR radiogra* OR electroradiogra* OR
pneumoradiogra* OR radiophotogra* OR roentgen* OR ronigen* OR xray OR xray OR tomogram* OR ((cat
OR cf) NEXT/1 scan*) OR mri OR nmri OR NMR OR ultraso* OR ‘ulira sound” OR echogram* OR echoscop*
OR echosound OR sonogram* OR ultrasonogram* OR myelogra* OR medullogra* OR thermogra* OR
thermoscan* OR infrared OR ‘ophthalmo diaphanoscopy’ OR fransillumination):ab, i)
AND
(random* OR factorial* OR crossover* OR (cross NEXT/ 1 over*) OR placebo* OR
([doubl* OR singl*) NEXT/1 blind*) OR assign* OR allocat* OR volunteer*):ab,ti OR ‘crossover procedure’/
de OR 'double-blind procedure’/de OR ‘randomized controlled trial’ /de OR ‘single-blind procedure’ /de) NOT
([animals]/lim NOT [humans]/lim)
AND
['disease course’/exp OR "therapy effect’/de OR ‘pain assessment’/de OR
reassurance,/de OR ‘daily life activity’/de OR 'ADL disability’ /exp OR ‘patient satisfaction’/de OR
"psychological aspect'/de OR anxiety/de OR ‘cost effectiveness analysis’/de OR [convalescen* OR recover*
OR deteriorate* OR ‘disease course’ OR prognis* OR relapse* OR [therap* NEAR/3 effect*) OR (pain
NEAR/3 (assess* OR measure* OR score*)) OR reassur* OR (daily NEAR/3 (activit* OR function*)) OR ADL
OR satisf* OR psycholog* OR anxiety*):ab, i)
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Section/topic #  Checklist item Reported

on page #

Title

Title 1 Identify the report as a systematic review, meta-analysis, or both. 1

Abstract

Structured summary 2 Provide a sfructured summary including, as applicable: 2
background; objectives; data sources; study eligibility criteria,
participants, and interventions; study appraisal and synthesis
methods; results; limitations; conclusions and implications of key
findings; systematic review registration number.

Introduction

Rationale 3 Describe the rationale for the review in the context of what is 3
already known.

Objectives 4 Provide an explicit statement of questions being addressed with 3
reference to participants, interventions, comparisons, outcomes,
and study design (PICOS).

Methods

Protocol and 5 Indicate if a review protocol exists, if and where it can be NA

registration accessed (e.g., Web address), and, if available, provide
registration information including registration number.

Eligibility criteria 6 Specify study characteristics [e.g., PICOS, length of follow-up) 4,16-17
and report characteristics (e.g., years considered, language,
publication status) used as criteria for eligibility, giving rationale.

Information sources 7 Describe dll information sources (e.g., databases with dates of 4
coverage, confact with study authors to identify additional studies)
in the search and date last searched.

Search 8  Present full electronic search strategy for at least one database, 4
including any limits used, such that it could be repeated.

Study selection 9 State the process for selecting studies (i.e., screening, eligibility, 4
included in systematic review, and, if applicable, included in the
meta-analysis).

Data collection process 10 Describe method of data extraction from reports (e.g., piloted 4
forms, independently, in duplicate] and any processes for obtaining
and confirming data from investigators.

Data items 11 List and define all variables for which data were sought fe.g., 4
PICOS, funding sources) and any assumptions and simplifications
made.

Risk of bias in 12 Describe methods used for assessing risk of bias of individual 4

individual studies studies (including specification of whether this was done at the
study or outcome level), and how this information is fo be used in
any data synthesis.

Summary measures 13 State the principal summary measures (e.g., risk ratio, difference in ~ 4-5
means).

Synthesis of results 14 Describe the methods of handling data and combining results of 4-5

studies, if done, including measures of consistency (e.g., I) for
each meta-analysis.
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Section/topic #  Checklist item Reported

on page #

Risk of bias across 15 Specify any assessment of risk of bias that may affect the 5

studies cumulative evidence (e.g., publication bias, selective reporting
within studies).

Additional analysis 16 Describe methods of additional analyses (e.g., sensitivity or 5
subgroup analyses, meta-regression), if done, indicating which
were pre-specified.

Results

Study selection 17 Give numbers of studies screened, assessed for eligibility, and 6
included in the review, with reasons for exclusions at each stage,
ideally with a flow diagram.

Study characteristics 18 For each study, present characteristics for which data were 6
extracted (e.g., study size, PICOS, follow-up period) and provide
the citations.

Risk of bias within 19 Present data on risk of bias of each siudy and, if available, any App 3

studies outcome level assessment (see item 12).

Results of individual 20 For all outcomes considered (benefits or harms), present, for each  7-11

studies study: (a) simple summary data for each infervention group (b)
effect estimates and confidence intervals, ideally with a forest plot.

Synthesis of results 21 Present results of each meta-analysis done, including confidence 7-11
intervals and measures of consistency.

Risk of bias across 22 Present results of any assessment of risk of bias across studies (see  7-11

studies ltem 15).

Additional analysis 23  Give results of additional analyses, if done (e.g., sensitivity or 7-11
subgroup analyses, meta-regression [see ltem 16]).

Discussion

Summary of evidence 24 Summarize the main findings including the strength of evidence for ~ 7-11
each main outcome; consider their relevance to key groups [e.g.,
healthcare providers, users, and policy makers).

Limitations 25 Discuss limitations at study and outcome level (e.g., risk of bias), 11-13
and at review-level (e.g., incomplete retrieval of identified research,
reporting bias).

Conclusions 26 Provide a general interpretation of the results in the context of other 13
evidence, and implications for future research.

Funding

Funding 27 Describe sources of funding for the systematic review and other 14

support (e.g., supply of data); role of funders for the
systematic review.

NA Not applicable, Fig Figure, App Appendix, p page



Appendix 3. Risk of bias assessment.

Ash ef al and Modic et al 1 1 1 1 2 0 0 1 1 6
Brealy et al 1 1 1 1 0 0 0 1 0 5
Bryan (o) et al 1 1 1 1 2 2 2 0 1 5
Bryan (b) ef al 1 1 1 1 2 2 2 0 1 5
Cohen et al 1 1 1 1 1 0 1 1 0 7
Deyo et al 1 2 1 1 o] 2 0 0 0 3
Djais and Kalim 1 2 1 1 0 0 0 1 0 4
Gilbert ef al 1 2 1 1 2 2 2 1 0 4
Kendrick et al and Miller ef al 1 1 1 1 2 2 2 1 0 5
Kerry et al 1 1 0 1 2 0 2 1 0 4
Patel et al 1 1 2 1 2 2 2 1 o] 4

100% 73% 82% 100% 9% 0% 9% 73% 27%

1:yes
O: no
2: don't known
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ABSTRACT

Study Design

Prospective cohort study including 389 patients with shoulder pain in primary care
physiotherapy.

Background

There is an increased tendency to use diagnostic ulirasound to aid the diagnostic strafegy
and target freatment. It is a relatively cheap and accessible imaging technique but the
implications for practice and patients are unknown.

Objectives

To study the influence of diagnostic ultrasound (US) on diagnostic workup, freatment
modalities and recovery in patients with shoulder pain in physical therapy practice.

Method

Parficipants with a new episode of shoulder pain were assessed at baseline and followed
for 26 weeks. Diagnostic work-up, including the use of diagnostic US, and treatment
strategies were reported by the therapists at 3, 6 and 12 weeks. Patients reported on
recovery at 6, 12 and 26 weeks follow-up.

Results

Most patients were diagnosed with subacromial impingement/pain syndrome affer
physical examination or diagnostic US. Diagnostic US was used in 31% of the partici-
pants. Tendinopathy was the most found abnormality in this subpopulation. The patients
who underwent diagnostic US were more frequently freated using exercise therapy.
Patients that did not have a diagnostic US were more likely to receive massage therapy,
frigger point therapy or mobilisation techniques. In the non-US-group (64%) more patients
reported being recovered than in the US group (53%). Logistic regression analyses did
not show a significant association between diagnostic US and recovery after 26 weeks

[0.88, 95%CI:0.50-1.57).

Conclusion

Diagnostic US as a work-up component does not seem to influence diagnosis or recovery
but does influence the choice of treatment modality. High quality randomized trials should
study the effect of diagnostic US on recovery.
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INTRODUCTION

Shoulder complaints are the third most common musculoskeletal complaint in the Neth-
erlands. '® Studies have shown an unfavourable recovery for 40-70% of patients with
shoulder pain affer 6 months and high indirect costs attributed to sick leave. 1> 17?7 In
Dutch general practice about 50% of patients receive medication, 32% a waitand-see
policy and 16% are referred to a physical therapist.

Initial management of patients with shoulder complaints is usually conservative except
for younger patients with an acute traumatic rotator cuff tear. ' When primary care treat-
ment fails to improve the patient’s symptoms, a referral to secondary care can be made.

According to the Dufch guidelines, physical therapists (PTs) and general practitioners
(GPs) are recommended to classify patients info one of three groups: 1) with reduced
passive range of motion (complaints due to glenohumeral deficit), 2) without reduced
passive range of motion but with a painful abduction range (subacromial deficit), 3) with-
out reduced passive range of motion and without a painful abduction range (shoulder
instability). ' This classification can give the clinician an indication of the nature of the
complaint. Research has shown that based on history taking and physical examination a
more defailed classification of diagnostic labels is not reliable and not likely to change
the initial therapeutic approach chosen by the GP. # " 12

In primary care there is an increased tendency to use diagnostic ultrasound (US) to
aid the diagnostic strategy and target freatment. It is a relatively cheap and accessible
imaging fechnique. Some clinicians believe that defermining an accurate diagnosis is
essential fo be able to provide the appropriate treatment. However, there is a lack
of correlation between rotator cuff tears and symptoms experienced by the patient. ?'
Therefore our aim was to study the influence of diagnostic US on clinical reasoning,
freatment modalities and recovery in physical therapy practice.

METHOD

Study design

This study was part of a prospective cohort study with a follow-up of 26 weeks in PT
practice including patients with non-specific shoulder complaints: named “X". Defails
of the study design are published elsewhere. '® The Medical Ethics Committee of the
Erasmus Medical Center approved the study profocol [MEC-2011-414).
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Study population

Physical therapists (n=125) from the South West region on the Netherlands participated
in the study and recruited patients from November 2011 till November 2012. Patients
were either referred by their GP or consulted the PT through direct access.

Patients with shoulder pain were eligible when they were 18 years or over and ad-
equately understood the Dutch language. Exclusion criteria were: patients with serious
pathologies (infection, cancer or fracture), shoulder surgery in the past 12 months or
diagnostic imaging techniques (musculoskeletal ulirasound, magnetic resonance imaging
or radiography) performed on the shoulder in the past 3 months. The PTs using diagnostic
US in usual care had to have at least one year of experience with diagnostic US and at
least made 100 US scans of the shoulder.

Data collection

Data from PTs were collected at baseline, 3, 6 and 12 weeks after inclusion using digital
questionnaires. Patients received a questionnaire at baseline, 6, 12 and 26 weeks after
inclusion. Informed consent was received of patients and rights were protected. Clinical
characteristics of the PTs (age, sex, work experience and/or specialization) and of the
patients (age, gender, pain, duration of complaints and recurrence| were reported at
baseline. The Shoulder Pain and Disability Index (SPADI] was used to measure level of
disability. The Numeric Rating Scale (NRS-11] was used to score pain intensity. The scale
ranges from O to 10, with O representing “no pain” and 10 “severe disabling pain”. ©

PTs reported the planned management at baseline in terms of initial clinical diagnosis
(diagnostic label), the use of US (yes/no), pathological findings on diagnostic US,
changes in clinical diagnosis after diagnostic US and initial therapeutic management
of the patient. The diagnostic US could either be performed before or after physical
examination. Whenever a freatment plan changed during follow-up, the PTs reported the
reasons for change and the new treatment goal(s). Possible interventions were catego-
rized info: information/advice, exercise therapy, massage, manual joint mobilization/
manipulation, extracorporeal shockwave therapy (ESWT), franscutaneous  electrical
nerve stimulation (TENS), trigger point therapy, faping/bracing or posture correction.
Exercise therapy was subdivided in a) exercise of (muscle) function (strength/length),
b) exercise of activities, c] stabilisation techniques for the rotator cuff/ scapulothoracic
sliding mechanism.

Outcome measures

Diagnostic US. The following pathological findings were listed: tendinopathy, calcifica-
fion, full thickness/partial thickness fears, biceps tendon rupture, bursitis, subacromial
impingement syndrome, glenohumeral discontinuity, acromion discontinuity, osteoarthri-
fis, labrum tear/SLAP, capsular thickening, and rotator cuff atrophy. One patient could
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have more than one US finding but the first diagnosis was considered the most relevant
to the complaints.

Recovery. Recovery sfatus of the patient was measured with the Global Perceived
Effect scale (GPE). The GPE uses a 7-point Likert scale indicating whether the patient’s
condition had improved or deferiorated since the start of their treatment. The outcome
was dichotomised into “recovered” and “not recovered”, with “recovered” defined as
"completely recovered” or “much improved”. The GPE is validated for patients with

musculoskeletal complaints. '

Statistical analysis

Descriptive stafistics of both baseline characteristics and outcome measures were pre-
sented in mean scores for continuous data with a normal distribution. Otherwise, median
scores and the inferquartile range (IQR) were used. Pearson’s chi-square test was used
fo compare categorical data between groups. The Fisher exact test was used for small
samples (n<10). If distribution was non-parametric, medians were compared using the
Independent Sample Median Test. Disfributions was compared using the Mann-Whitney
U test. For the paramefric distributions means were compared using the two-sample
Hest. A pvalue < 0.05 was considered statistically significant. Binary logistic regression
analysis was used fo estimate the effect of diagnostic US on recovery, controlled for
confounders. The variables age, duration of complaints, level of disability and pain were
considered as possible confounders from previous literature. Crude and adjusted ORs
with 95% confidence intervals [Cl) were obtained. Complete case analysis was used on
all the analyses. The number of missings is reported with all data. SPSS 22.0 was used

for all analyses.

RESULTS

Study population

A total of 389 patients with a mean age of 50 years were included. In total 267
patients received a treatment solely based on history taking and physical examination
(non-US-group), and 122 patients underwent a diagnostic US af baseline performed by
a PT and were freated based on a post-ultrasound diagnosis (US-group).

Baseline

There was no significant difference in the gender distribution between the US and non-
US-group (Table 1). The age of patients ranged from 19 to 83 years, with the majority

between 45 and 54 years old. The mean difference of 4.7 years (95% CI 1.8-7.6)
between the patients in the US and non-US-group was small but statistically significant.

91




92 | Chapter 5

Table 1. Baseline characteristics

Baseline characteristics Total Non-US group US-group
N=389 N=267 N=122
Female n (%) 206 (55) 145 (56) 61 (53)
Age mean (sd) 49.9(13.2) 48.5(12.8) 53.2(13.6)*
Age groups n (%)
<34 50 (13) 37(14) 13(11)
3544 781(21) 62 (24) 16 (14)
45-54 108 (29) 78 (30) 30 (26)
5564 79(21) 53(21) 26 (23)
>05 59 (1) 29(11) 30 (26)*
Duration of complaints in weeks, median (IQR) 12 (6-26) 12 (6-26) 12 (7-28)
Disability SPADI, mean (SD) 47 (21) 45 (22) 52 (20)*
Pain NRS-11, median, (IQR) 6 (47) 6 (47) 7 (57)*
Recurrent complaint yes, n (%) 158 (43) 106 (42) 52 (46)
Cause yes (%)
Unexpected movement 23 (6) 13 (5) 10 (9)
Overuse 132 (36) 100 (39) 32(28)
Trauma 24 (7) 16 (6) 81(7)
Sports injury 32 (9 21(8) 11(10)
Unclear 128 (35) 85 (33) 43(38)
Other 29 (8) 20 (8) 9(8)

N Number, SD Standard Deviation, IQR Inter Quartile Range, SPADI Shoulder Pain And Disability Index,
NRS Numeric Rating Scale
*pvalue <0.05

When divided info age groups, there were significantly more patients in the age group
between 35 and 44 years and in the age group of 65 years and older in the US-group
(Table 1).

The median duration of complaints at inclusion in both groups was 12 weeks. The
mean difference in disability score (SPADI) was 6.68 (95%Cl 1.98- 11.37). The pain
intensity score (NRS-11) at time of inclusion was significantly higher for the US-group
(Table 1).

In the non-US-group 39% of the patients stated that their complaints were caused by
overuse. This was significantly more compared to the US-group in which overuse ac-
counted for 28% of the cases. There was no difference between the two groups for other
probable causes of shoulder pain. An overview of the PT characteristics is presented in

table 2.
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Table 2. Characteristics of physiotherapists
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Total PTs without diagnostic US ~ PTs with diagnostic US
machine machine

(n=102) (n=64) (n=38)
Sex men, N (%) Q1 (77) 43 (68) 35 (92)*
Age in years, mean (SD) 44(11) 44 (12) 45 (9)
Experience in years, N (%)
<5 20 (20) 14 (22) 6 (16)
510 21(21) 14 (22) 7 (18)
>11 61 (60) 36 (56) 25 (66)
Specialization, N (%)
Manual therapist 51 (50) 34 (53) 17 (45)
Sports 21(21) 11(17) 10 (2¢)
Ceriatrics 2 (2) 2 (3) 0
Pediatrics 2 (2) 2 (3) 0
Psychosocial (1) 1(2) 0
Vocational 51(5) 3(5) 2 (5)
Lymphatic 6 (6) 3(5) 31(8)
Worktime, N (%)
Parttime 28 (22) 21 (36) 719
fulliime 67 (54) 38 (64) 29 (81)

N number, SD standard deviation
*pvalue <0.05

Diagnostic US findings

Of the 122 patients who underwent diagnostic US 99 had complefe data. The number
of abnormalities ranged from O to 5 per patient. The maijority of patients (n=42) had 2
abnormalities, 1 patient had 5.

Tendinopathy was the most found abnormality (30.8%), followed by calcification
(19.5%), partialthickness tendon tears {10.2%) and subacromial impingement (8.8%).
The supraspinatus fendon was the most affected tendon. In 7 patients (3.1%) no pathol-
ogy was found (Figure 1).

Reasons for using diagnostic US

In 34% (42/122) of all patients receiving a diagnostic US the reason was that the PT
expected this would lead to a more specific clinical diagnosis, and in 13% (16/122)
that it would help the PT in selecting the most appropriafe intervention. In 12% of the
patients (15,/122) the PTs used the US findings to confirm their initial diagnosis and in
another 11% (14/122) to better inform the patient about their complaints. Other reasons
were 1) that it was a routine procedure in the physical examination, 2] that it would serve
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Figure 1. Percentage of US findings per pathology for each anatomical structure in the shoulder (colours)
(h=116).

as a baseline measurement, 3) it was a request by a colleague and 4] that it would
improve their professional position towards other health professionals. These were not
selected frequently. Results suggest that US was most frequently performed when there
was a suspicion of subacromial pathology.

Clinical diagnoses

Subacromial impingement syndrome (SIS) was the most reported diagnosis overall (Table
3). In the non-US-group this was followed by a disorder of the cervicothoracic spine
(CTS) and costae, frozen shoulder/capsulitis and instability of the glenohumeral joint.
In the US-group this was followed by a non-specific diagnosis, sprain or strain and
instability of the glenohumeral joint (Table 2). In the US-group 75 patients also had a
pre-US diagnosis, based on history taking with or without physical examination. SIS was
the most occurring pre-US diagnosis (57.3%), followed by sprain or strain (12%), another
non-specific diagnosis (6.7%) and acromioclavicular (AC) or sternoclavicular (SC) joint
disorder. The clinical diagnosis changed in 29% (35/122) of patients after diagnostic
US. In 31% (11/35) the clinical diagnosis changed from various diagnoses to a sprain
(fraumal) or strain.
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Table 3. Clinical diagnosis for each group

Diagnostic groups [n, %) Total  Non-US-group*  USgroup*

(n=340) (n=241) (n=99)
Subacromial impingement syndrome 139 (40.9) 79(32.8) 60 (60.6)
Disorder of cervicothoracic spine (CTS) and costae 53 (15.6) 51(21.2) 2 (2)
Frozen shoulder/capsulitis 29 (8.5) 27(11.2) 2 (2)
Instability of the glenohumeral joint 27 (7.9 22 (9.1) 5(5.1)
Sprain or sfrain in neck/shoulder region 19 (5.6) 12 (5.0) 7 (7.1
Infernal (posterior) impingement syndrome 18 (5.3) 17 (6.4) (1)
Acromioclavicular [AC) or sternoclavicular (SC) joint disorder 15 (4.4) 13 (5.4) 2(2)
Biceps tendinopathy 10(2.9) 6(2.5) 4 (4)
Myofascial trigger point in neck/ shoulder 2(0.6) 21(0.8) 0
SLAP lesion (Superior Labral tear from Anterior to Posterior) 1(0.3) 0 (1)
Muscular hypertonia in neck/shoulder 0 0 0
Other non-specific 21 (6.2) 11(4.6) 12(12.1)
Unclear/ Not possible to specify a clear diagnosis 4(1.2) 1(0.4) 3(3)

* Non-US-group= diagnosis set after history and/or physical examination; US-group= diagnosis set affer
ultrasound. Missings non-US-group: 26; US-group: 23

Treatment

Patients were usually freated with a selection of different treatment modalities. In the
non-US-group the maximum number of different modalities (including the different forms
of exercise therapy| was 7. In the US-group there was a maximum number of 6 different
modalities. In both groups the median of different modalities was 3 (p= 0.13).

The median number of treatment sessions in both groups was 7 and did not differ
statistically significant between the US and non-US groups.

In the non-US-group 8.3% of the patients were referred (back) to their GP, 3.8% were
referred fo another healthcare professional (HP). In the US-group 13.2% were referred to
their GP and 8.3% to another HP. The difference between the two groups for referral to
GP or another HP was not stafistically significant.

Informing, advising, counselling and coaching were the most used approaches regard-
less of the clinical diagnosis (Table 4). Table 4 shows the number of patients receiving a
freatment modality per clinical diagnosis (left side of the table) and overall between the
US and the non-US group [right side of the table).

Patients labelled with SIS received statistically significant more often stabilisation of the
rotator cuff in the non-US group compared with the US group. There were significantly
more patients freated with trigger point therapy through stretching and/or dry needling
in the non-US-group (12.7 % vs 1.7%).
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Table 4. Treatment modalities per clinical diagnosis and for the non-US-group and the US-group

3 8 38 .
£S5 S E ‘E',’E 38 53
53 T o483f $w® 39
fEe 8 .a $EE A6 E45¢
Informing, advising, counselling and coaching 332 (85.8) 28 (92.1) 49(92.5) 29(100)
Exercise therapy: 320 (82.7) 133(95.7) 371(69.8) 23(79.3)
exercise of (muscle) function 230 (59.4) 8(63.3) 27(50.9) 22(75.9)
exercise of activities 6(19.6) 2(15.8) 12(22.6) 8 (27.6)
stabilisation rotator cuff/ scapula 212 (54.8)  *9Q9 (71.2)  13(24.5) 11(37.9)
Massage 33(8.5) 6(4.3) 13(24.5) 5(17.2)
Manipulation and mobilisation techniques 215(55.6)  731(52.5) 49(92.5) 19 (65.5)
Extracorporeal shock wave therapy 41 (10.6) 29 (20.9) 1(1.9) 1(3.4)
Passive modalities 5(1.3) 0 0 2(6.9)
Trigger point therapy (stretching,/ dry needling) 321(8.3)  *11 (7.9 **5(9.4) 3(10.3)
Stabilisation shoulder (tape,/bandaging) 54 (14) 26 (18.7) 0 0
No freatment 2 (0.5) 11(0.7) 0 0
Other 37 (9.6) *715) 8(15.1) 5(17.2)

*pvalue <0.05= statistically significant in favour of the non-US-group within that specific diagnostic group.
**pvalue <0.05= statistically significant in favour of the US-group within that specific diagnostic group.
*** 2sided pvalue for comparison between non-US-group and US-group (the last two columns)

ESWT= exiracorporeal shock wave therapy, CTS= cervicothoracic spine, AC= Acromioclavicular, SC=
sternoclavicular.

Treatment for SLAP lesion and Unclear diagnosis are not shown in this fable, due to small sample sizes.
No patients were diagnosed with muscular hypertonia

For patients labelled with a disorder of the cervicothoracic spine statistically significant
more patients were treated with triggerpoint therapy in the non-US-group compared to
the US-group.

A statistical significantly higher number of patients in the US-group received advice,
counselling and coaching or exfracorporeal shockwave therapy. Patients that did not
have a diagnostic US were more likely to receive massage therapy, frigger point therapy
or manipulation and mobilisation techniques.

Also, more patients in the US group were freated with ESWT. Pts could use ESWT in
case of calcifications but only 33.6% of patients with calcifications were treated with

ESWV.

Recovery

The proportion of missing data on recovery was high for both the non-US-group and
the US-group, ranging from 23% to 33% (Figure 2). At 6 weeks there were statistical
significantly more patients in the non-US-group (46.2%) that reported being recovered
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1(3.7) 0 0 0 0 0 2(0.8) 0
0 1(5.3) 2(11.7) 3 (20) 3(30) 3(14.3) 31(11.7) 6 (4.9)***

compared to the US-group (30.2%). The difference in recovery was not statistically
significant at 12 and 26 weeks but still the proportion of patients reporting recovery was
higher for the non-US-group.

Recovery reported by patients

—
46
53
- -
o
o -
o
g
g 49
=
R
30
e non-US-group US-group
6 weeks 12 weeks 26 weeks

Weeks of follow up

Figure 2. Patients that reporterd “strongly improved” or ‘completely recovered” on the Global Perceived
Effect (GPE) scale.

Missings non-US-group and US-group at week 6: 26% and 30%, week 12: 33% and 25%, week 26: 33%
and 23% resp.
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Association between diagnostic US and recovery

Binary logistic regression analysis found a statistically significant crude OR of 0.53 (Cl
0.30-0.92), meaning a negative association between diagnostic US and recovery at
6 weeks. The estimate changed after adjusting for confounders to 0.64 (0.36-1.14)
and was not statistically significant anymore. Both adjusted ORs after 12 weeks (0.73,
Cl:0.42-1.28) and 26 weeks (0.88, CI:0.50-1.57) were also not statistically significant.

DISCUSSION

The most common clinical diagnosis was SIS and for the US-group the clinical diagnosis
did not change affer the diagnostic US. The referral rate was slightly higher in the
US-group but not statistically significant. The use of diagnostic US did seem to have
some influence on the applied freatment modalities by the PTs. There were slightly more
patients freated with exercise therapy in the US-group, but when subdivided in different
subgroups of exercise therapy, no sfatistically significant differences were found. In the
non-US-group statistically significant more patients were treated with manipulation and
mobilisation techniques, massage and triggerpoint therapy. No major differences were
found in other diagnostic groups. In the non-US-group more patients reported being re-
covered. The difference was only significant at & weeks follow-up. The use of diagnostic
US seemed to have a negative effect on recovery at & weeks but this effect might be
confounded by indication: i.e. patients with a worse prognosis based on for example
age, duration of symptoms, level of disability and pain and/or variable which we did

not measure have a higher chance to receive a diagnostic US.

Comparison with the literature

Baseline characteristics were similar fo other studies done in primary care. This study had
slightly more (56%) female patients, which was in line with other literature. > 2% ?® Most
pafients were between 45 and 64 years of age; this age group consults their PT most
offen for all kind of musculoskeletal complaints in the Netherlands. * Similar to the results
in our study, SIS, in particular rotator cuff tendinopathy, is the most frequently diagnosed
disorder. %8

In our study the PT that made a diagnostic US found a tendinopathy in the major-
ity of patients, and only 5.2% of the patients had a full-thickness tear. A refrospective
observational study under 240 patients who were referred by GPs to make a diagnostic
US, concluded that in most cases there was a calcific tendonitis (29%), a tendinopathy
in 11% of cases and a fullthickness tear in 8%. ** A prospective study where patients
with acute shoulder pain were referred to a radiologist for a diagnostic US also found
calcific tendonitis to be the most frequent pathology (50.4%) followed by tendinopathy
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(28.7%) and full thickness tears (3.1%). ?* A systematic review with secondary care
studies, showed that tendinopathy (30-39%) and full thickness tears (24-70%) were the
most observed disorders. ?* The differences of pathologies on diagnostic US between
studies can be atfributed to the different criteria used for obtaining a diagnostic US or
selection criteria of patients. PTs with sufficient experience were selected but no explicit
criteria were set for performing a diagnostic US; it was left to the discretion of the PT. This
might influence the validity of the pathological findings. The majority of PTs in this study
used US to identify a more specific clinical diagnosis.

In our study no pathology on diagnostic US was found in 6% of the patient, which
is in confrast fo the 40% described in previous literature where US was performed by
radiologists in a primary care population. #* This might indicate that PTs already use
diagnostic US in a patient group where they suspect fo find pathology. In line with other
literature the supraspinatus tendon was the most frequently aoffected tendon. ' %4

Research shows that after the 5th decade an increase in asymptomatic rotator cuff
tendon tears are found, linearly increasing every decade. ° In the US-group in our study
26% of the patient were 65 years or older confirming the earlier results. In this group less
patients had US diagnosed tendinopathy and calcifications. These US findings may have
been due to degeneration and may not have been the cause of the symptoms described
by the patients. Furthermore, more than one abnormality was frequently found in patients,
but they may not have had any clinical implications. Research performed in 51 men
without complaints of the shoulder, showed that in 96% asymptomatic abnormalities were
found. ' Subacromial bursal thickening was found in 78%, osteoarthritis of the AC joint
in 65% and supraspinatus tendinosis in 39%. '°

A cross-sectional study has shown that MRI and diagnostic US have equally high ac-
curacy for identifying biceps pathology and rotator cuff tears, while physical examination
has modest accuracy. ? In addition, US could not detect glenoid labral tears and bone
erosion. ? This confirms that the choice for the use of additional imaging should be based
on clinical information and might not be helpful as a standard method of assessment.
Otherwise no assessment of the relevance of the abnormalities found trough US can be
made.

Strengths and limitations

Our study was set in a primary care patient population. Little is known about US findings
in primary care populations. Most studies on diagnostic US are performed in secondary
care where US is usually used for the work-up to a surgical intervention. 2% 24

Our study was first to evaluate diagnostic US performed by PTs. In most literature on
the accuracy of diagnostic US the scan was performed by a radiologist. PTs in contrast
to radiologists tend to find more tendinopathy and partialthickness tears. #” Furthermore,

the reliability between PTs and radiologists in this study is borderline substantial for
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fulthickness tears only. #” These results suggests that the diagnosis after diagnostic US
performed may have questionable validity.

The PTs who participated in this study had knowledge of diagnostic US and showed
interest in defermining its value in the diagnostic process. The PTs decided which patients
were fo have an US, therefore there might be a selection in the patients that received an
US. Baseline factors between these groups did not differ.

Furthermore, there is no uniformity in the definition of the various diagnostic labels used
in different studies and the labels only have fair to moderate inter-observer reproducibility.
This challenges the ability to compare various study results. %

Implications

The need for a specific diagnosis is mainly driven by the desire to influence the outcome
of a patient by a specific freatment modality and thereby establish a more efficient and
costeffective treatment plan. Where patients with calcification should be treated with
rest and analgesics due to its self-limiting nature, ESWT can be considered or a referral
in younger patients with an acute tfraumatic rofator cuff tear. "3 n our study only 33.6%
of patients with calcifications were treated with ESWT. Of all patients with full thickness
tears only one was referred to the GP and none were referred to other health care
professionals. As full thickness tears may not heal and may require surgery, especially in
the younger athlete, the orthopaedic surgeon will have to consider which management
would be appropriate. This advice is also recommended in the evidence statement for
PTs. '* The evidence statement recommends exercise therapy, which most PTs used in
their treatment regime. Whether the diagnostic US provided more information to choose
exercise therapy more often remains unknown. Trigger point therapy was sfill used in a
small number of patients while the evidence statement discourages this.

CONCLUSION

Diagnostic US as a work-up component does not seem to influence diagnostic work-up,
and recovery but the choice of treatment differed between the groups. The patients who
underwent diagnostic US were more frequently freated using exercise therapy. Patients
that did not have a diagnostic US were more likely o receive massage therapy, trigger
point therapy or manipulation and mobilisation fechniques. High quality randomized
frials should study the effect of diagnostic US on recovery.
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ABSTRACT

Background

Health care providers need prognostic factors fo distinguish between patients who are
likely to recover compared fo the ones that do not.

Objective
To describe the clinical course and identify prognostic factors of recovery, in patients with
shoulder pain at 26 weeks follow-up.

Design
A prospective cohort study was carried out in the Netherlands including 389 patients
consulting a physiotherapist with a new episode of shoulder pain.

Method

Patients were followed for 26 weeks. Potential predictors were selected from the litera-
ture, together with the use of diagnostic ultrasound and working alliance and evaluated
in multivariable regression analysis. Multiple imputation was used to handle missing dafo
and bootstrap methods for internal validation.

Results

Recovery rate was 60% for the total population and 65% for the working population
after 26 weeks. Short duration of complaints, lower disability scores, having a paid
job, better working alliance and no feelings of depression/anxiety were associated with
recovery. In the working population only duration of complaints and disability remained
in the final model. The area under the receiver operator curve [AUC) was 0.67 for the

final model of the total population and 0.63 for the working population. After internal
validation the AUC was corrected to 0.66 and 0.63.

Limitations

External validation should be done prior fo the use in clinical practice.

Conclusion

Results from this study indicate that several factors can predict recovery.
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INTRODUCTION

Shoulder complaints are common in western societies and belong fo the top 3 of most
occurring musculoskeletal complaints. ! Prevalence rates in the Netherlands range from
6.9 to 48% in primary care. ** About 13% of the patients with shoulder pain who visit the
general practitioner are referred to physiotherapy. * In the Netherlands patients can visit
the physiotherapist without a referral since 2006 and 41% of patients in physiotherapy
care used direct access in 2013.°

Examining patients with shoulder pain is complex because hisfory taking and physical
examination have limited validity for diagnosing the patho-anatomical origin of symp-
toms. Knowledge about prognostic factors can help the physiotherapist by informing
the patient about the expected prognosis and, when indicated, in treatment decisions
or referral to other health care professionals. 7 Duration of symptoms, high levels of
pain and the presence of co-morbidities have been identified as predictors of poor
recovery by patients consulting a General Practitioner (GP). ”'! Because of the difficulty
in diagnosing patients with shoulder pain, physiotherapists are increasing the use of
diagnostic ultirasound fo assist their clinical decision-making. Nevertheless, the diagnostic
and prognostic consequences of using diagnostic ultrasound remains unknown. "% '? Fur-
thermore, recent literature suggest patient’s prognosis to be influenced by the therapeutic
relationship, frequently referred to as “working alliance”. '

Health care providers need prognostic factors to distinguish between patients who are
likely to recover compared to the ones that do not, i.e. the patients which have a high
risk of developing chronic shoulder pain. Prognostic factors for shoulder pain have been
identified in general practice and only duration of complaints, disability score and age
have been identified in a physiotherapy setting. 7 '* Although patients visiting general
practice might be similar in type and severity of complaints compared to the patients in
physiotherapy practice, the moment of seeking health care and the treatment provided
in both settings is different for most patients. In this study we aim to identify prognostic
factors of recovery, including the use of diagnostic ultrasound and working alliance, for

patients with shoulder pain in physiotherapy practice.

METHODS

Study Design

This study was a prospective cohort study with a follow-up of 26 weeks in physiotherapy
practice of patients with non-specific shoulder complaints. Details of the study design
were published in 2013. ' The Medical Ethics Committee of the Erasmus Medical
Center approved the study protocol (MEC-2011-414).

107




108

Chapter 6

Study Population

From November 2011 to November 2012 physiotherapists recruited consecutive pa-
fients. Patients that consulted the physiotherapist were eligible for the study when they
suffered from shoulder pain, were aged> 18 years and had adequate understanding of
the Dutch language. Patients were excluded if they had serious pathologies (infection,
cancer or fracture), previous surgery of the shoulder in the last 12 months, or received
diagnostic imaging techniques such as musculoskeletal ultrasound, magnetic resonance
imaging or X-ray of the shoulder in the 3 months prior to start of the study. All patients
provided written informed consent.

Procedures

During first consultation patients received study information and signed the consent form.
This was sent to the researchers together with patients’ name and e-mail address. Next,
baseline questionnaires were sent fo the e-mail address or post address when patients
did not have e-mail. Follow-up questionnaires were sent 6, 12 and 26 weeks after the
start of the treatment. A maximum of 2 reminders were sent when no response was
received after 3 and 5 days.

Candidate predictors

Prognostic factors for recovery for patients with shoulder pain were extracted from the lit-
erature and consisted of sociodemographic variables and clinical characteristics. 7' 171
Sociodemographic variables were age (continuous), gender, level of education (low =
no education, primary school or lower vocational school, medium = lower general
secondary school or middle vocational school, high = higher general secondary schooal,
higher vocational school or university), employment status (paid job yes/no) and job
description (physically heavy work, static repetitive work or work with awkward postures;
yes/no).

Clinical characteristics were duration of complaints {months|, previous episode of
shoulder pain (yes/no), pain intensity at baseline (1 1-point numeric rating scale, NRS-
11), and co-morbidity of arm (elbow/wrist/hand), back or neck (yes/no), sick leave
due to shoulder complaint [yes/no), and increase of complaints during work (yes/no).

The shoulder complaint was considered work related when patients with a paid job
answered "yes” o one of the following three questions: (1) Do the complaints worsen or
refurn during activities at work? {2) Have you aodapted or reduced your activities at work
because of your complaintse (3) Do the complaints diminish after several days off worke 2°

The Dutch Shoulder Pain and Disability Index (SPADI) consist of five items assessing
pain and eight items assessing disability. The score ranges from O to 100% with a
high score indicating more functional disability. The questionnaire has good validity and

reliability. ?!
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Additionally, we assessed working alliance, the use of diagnostic ultrasound (yes/
no) and the anxiety/depression dimension of the EuroQOL five dimensions as possible
prognostic factors. Working alliance was measured with the Flemish (Dutch) version
of the Working Alliance Inventory (WAV-12) and was assessed after &6 weeks. This
questionnaire has three subscales designed fo assess three primary components of the
working alliance: 1) how closely client and therapist agree on and are mutually engaged
in the goals of treatment, 2) how closely client and therapist agree on how to reach the
freatment goals and 3) the degree of mutual trust, acceptance, and confidence between
client and therapist. Patients score on a 5-point scale ranging from rarely to always. This
scale is validated in patients receiving psychotherapy in Belgium. % #*

The EuroQOL 5 dimensions-3L (EQ-5D) was used to measure health related quality of
life. Little is known about the prognostic value of psychosocial factors. Therefore we used
one dimension focusing on the emotional and social functioning, questioning the patient
whether he or she was anxious or depressed [not, moderate or extremely). The EQ-5D is

a valid and reliable generic instrument for measuring health related quality of life. 24 #°

Outcome measures

The primary outcome measure was the Global Perceived Effect (GPE| scale and measures
whether the patient rates it's condition as improved or deteriorated since the start of the
physiotherapy treatment. It uses a 7-point Likert scale scoring and ranges from ‘worse
than ever' to ‘fully recovered’. Patients were to be considered recovered when they
scored 'strongly improved’ or ‘completely recovered’. #* %

The secondary outcome measure were: 1) pain severity and was measured with the
11 point Numeric Rating Scale (NRS) ranging from no pain (0) to intolerable pain (10)
and 2) disability measured with the Shoulder Pain And Disability Index (SPADI) ranging

from no disability (0) to complete disability (100).

Sample size

Based on the literature about 40% of the patients with shoulder pain will recover within
6 months. 7?7 % We aimed to include 12 prognostic variables in our prognostic model.
Based on the 1 in 10 rule of 10 events per variable, a fofal of 120 events are needed
in the smallest outcome (recovered or not). 2 Adjusting for about 20% missing values, the
tofal population should comprise a minimum of 360 subjects.

Statistical Analysis

First we performed a descriptive analysis by calculating frequencies for categorical vari-
ables and means with standard deviations (SD) for continuous variables at 6, 12 and 26
weeks. In case the data was not normally distributed median scores and the interquartile
range were reported. Mulfiple imputation was used in case of missing data. Predictor
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variables and the outcome were included in the mulfiple imputation and was done
separately for primary and secondary outcome measures. 7*" A total of 20 datasets
were created and regressions analysis was done in all dafasets. Pooled estimates were
calculated according to Ruben’s rule. ** All assumptions (linearity between independent
variables and log odds and multicollinearity (>0.80) for continuous variables) were
checked before model building. Univariable and multivariable regression were reported
for the total population and working population separately, because several work related
variables (job demands and psychosocial factors at work like low decision authority
and low control) are found to be related to recovery in the working population specifi-
cally. %% Unadjusted associations were checked between each candidate predictor
and the outcome for significant contribution to the outcome (P>0.2). All candidate
predictors derived from the literature were included in the multivariate regression analysis
(full model]. Multiple logistic regression analysis was used fo defermine which baseline
variables were predicfors of recovery at 26 weeks (using the GPE). Next, a backward
selection procedure was used to determine which variables were kept in the model (final
model). A variable was selected when the variable appeared statistically significant in 12
out of 20 imputed models. ** A pvalue of <0.05 was considered statistically significant.
The reliability of the multivariable model was determined with the Hosmerlemeshow
goodness-ofit statistic. > Discriminative ability of the models was assessed using the area
under the receiveroperating characteristic curve (AUCROC). An area under the curve
(AUC), of 0.5 indicates poor discrimination above chance, 0.7 indicates fair discrimina-
fion, 0.8 indicates acceptable discrimination, whereas an AUC of 1.0 indicates perfect
discrimination. ** Optimal models were classified as those that yielded the highest AUC.
Calibration of the model predictions was assessed by the amount of overlap between the
predicted individual probabilities against the observed recovery. The same 12 predictors
used for logistic regression modeling were used for linear regression modeling with pain
as outcome to evaluate if the model would be similar for a secondary outcome measure.
Only one secondary oufcome (pain) was used as a secondary outcome measure in the
regression model because the SPADI and NRS scores were highly correlated (a=0.87).

We performed infernal validation for the primary outcome measure by bootstrapping
in order fo correct for overfitting. A total of 1000 new datasets were created by random
drawing samples from the dataset and we assessed the AUC. *° The performance in the
bootstrap sample represents estimation of the apparent performance, and the perfor-
mance in the original sample represents test performance. The difference between these
is an estimate of the optimism in the apparent performance. The optimism is subtracted
from the apparent performance to estimate the internally validated performance. * All
imputed datasefs were bootstrapped and the AUCs were averaged fo get the appar-
ent performance. Statistical analyses were performed by using SPSS 22.0 software.

Bootstrap analyses were done with R software. *



RESULTS

Study population

In total 412 patients fulfilled the eligibility
criteria of which 389 gave informed con-
sent and thus entered the cohort. From the
389 patients 366 (94%) returned the base-
line questionnaire. After 26 weeks 272
(70%) refumed the questionnaire (figure
1). There were 11% missing values. There
were no sfafistically significant differences
in baseline characteristics in patients with
or without missing data.

Baseline characteristics of the study
population were described in table 1
together with missing dafa. The population
consisted of 170 men (45%), the mean age
was 49.9 (SD=13.2), 261 (/1%) had a
paid job and the median duration of their
complaints was 12 weeks (IQR=6-26). The
working population did not significantly dif-
fer from the total population except concern-
ing disability (SPADI). All patients received
physiotherapy freatment.

Clinical course
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413 eligible patients between
Movember 2011 till Movmber 2012

Patients without informed
consent (n=24)

-
389 patients enrolled in the ShoCoDiP study
Baseline questionnaire (n=366)

v

6 weeks follow-up (n=285)

b

12 weeks follow-up (n=269)

26 weeks follow-up (n=272})

Figure 1. Flow Diagram

After 6 weeks follow-up 118 (41%] patients were recovered; 152 (57%) affer 12 weeks

and 164 (60%) affer 26 weeks. Recovery rafes in the working population were slightly
higher; @1 patients recovered after & weeks (46%), 110 (60%) after 12 weeks and 119

(65%) after 26 weeks.

Median (IQR) SPADI score decreased from 49.5 (29-65) at baseline to 16.9 (3.9-
43.0) ot 26 weeks (Figure 2) and the NRS median score (IQR) decreased (Figure 3)

from 6 (4-7) to 2 (1-5). For the working population, the disability score decreased from
44.9 (27-61) at baseline to 12.7 (3-35) at 26 weeks and pain score decreased from

6 [4-7) to 2 (0-5)
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Table 1 Baseline characteristics

Baseline characteristics Total population Working population Available data
(n=389) (n=261) (%)
Sociodemographic

Age [years) mean (SD) 499(13.2) 45(10.7) 374 (Q06)
Male, n (%) 170 (45) 121 (46) 376 (97)
Educational level, n (%)

Low 40 (11) 16 (6) 366 (94)

Medium 199 (54) 142 (506)

High 127 (35) 98 (38)
Paid work, n (%) 261 (71) - 368 (95)
Full time, n (%) - 136 (53) 257 (98)
Job description, n (%)

Physically heavy work - 64 (25) 258 (99)

Static repetitive work - 88 (34)

Work in awkward postures - 11(37)
Work related complaints, n (%) - 167 (69) 238 (91)
Sick leave, n (%) - 40 (106) 257 (98)

Clinical characteristics

Duration in weeks, med (IQR) 12 (6-26) 12 (5-26) 371 (95)
Recurrent episode, n (%) 158 (43) 111 (44) 364 (94)
Dominant side affected, n (%) 224 (61) 159 (62) 369 (95)
Comorbidity, n (%) 236 (65) 156 (60) 364 (94)
Pain score NRS, med (IGR) 6.0 (4-7) 6.0 (4-7) 373 (96)
SPADI, med (IQR) 49.5 (29-65) 44.9 (27-61) 367 (94)

Psycho-social characteristic

Fear/depression EQSD, n (%)

not anxious/depressed 300 (83) 209 (83) 360 (93)

moderately 59 (16) 42 (16)

anxious/ depressed

extremely 1(0) 0 (0)

anxious/ depressed

Other

Diagnostic US performed, n (%) 122 (31) 67 (26) 389 (100)
Working alliance, mean (SD) 45.3(9.1) 46.7 (9.6) 87 (22)

N number, SD standard deviation, IQR Inferquartile range, med median, NRS Numeric Rating Scale, SPADI
Shoulder Pain and Disability Index, EQ-5D EuroQOL 5 Dimensions, US Ulirasound



Development of a prognostic model

100
90
80
70
60
50
40
30
20
10

N

e
—

Baseline
(n=367)

6 weeks 12 weeks 26 weeks
(n=274) (n=258) (n=254)

—— Total population

—— Working population

Figure 2. Median scores of disability (SPADI) at baseline, 6, 12 and 26 weeks follow-up.
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Figure 3. Median scores of pain severity (NRS-11) af baseline, 6, 12 and 26 weeks follow-up.
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Table 2. Univariable & multivariable associations with recovery at 26 weeks.

Total population (n=389)
OR[95% Cl]
Beta

Working population (n=261)
OR [95% Cl]
Beta

Prognostic factors

Univariable

Multivariable

Univariable

Multivariable

Sociodemographic variables

Age lyears)

Female

Educational level

Low

Medium

High
Clinical characteristics
Duration in weeks
Recurrent episode (no)
Comorbidity (no)

Pain score NRS

Disability score, SPADI

Work related characteristics

Paid work (no)
Full time (no)

Job description
Physically heavy work

Static repetitive work

Work in awkward postures

Other

0.98[0.9¢-
1.00]* 1
0.017

0.9[0.61.6]
0.058

1.0
0.7[0.3-1.8]
0.348
0.9[0.42.2]
0.078

0.99  [0.99-
1.00]** 1
0.006

1.7 11.02.7]
0.506

1.3[0.7-2.4]
0.270

0.9[0.8-1.0]**
0.133

098 [0.97-
1.00]%*
0.017

0.5[0.3-0.9]**
0.667

0.99 [0.9¢-
1.02] t
0.008

1.1[0.62.0]
0.307

1.0
0.4[0.2-1.1]
0.486
0.5[0.2-1.2]
0.499

0.99 [0.99-
0.99]** 1
0.006

1.4[0.82.5]
0.329

1.0[0.52.1]
0.012

1.0[0.8-1.2]
0.010

0.99 [0.97-
1.00] 1
0.014

0.6[0.3-1.2]
0.583

0.99 [0.97-
1.02] t
0.006

0.9[0.5-1.7]
0.072

1.0
0.6[0.1-2.6]
0.451

0.8 [0.2:3.5]
0.101

0.99[0.99-
1.00]** 1
0.005

1.8[0.93.4]**
0.562

1.1[0.62.1]
0111

0.9[0.8-1.0]*
0.120

0.98[0.97-
1.007%*
0018

0.6[0.3-1.2]*
0.472

0.8[0.3-1.7]
0.276
1.11[0.52.4]
0.142
1.0[0.2-4.4]
0.094

1.0

1.01 [0.98-
1.05] t
0.009

2.0[0.7-5.3]
0.690

1.0
0.5[0.1-2.2]
0.696
0.710.1-3.1]
0.391

0.99 [0.99-
1.00]** 1
0.007

1.5[0.8:3.1]
0.435

0.9 [0.4-2.0]
0.084

1.0[0.8-1.3]
-0.004

0.98 [0.96-
1.01]t
0.017

0.5[0.2-1.2]
0.799

0.90.4-2.3]
0.091
1.410.6:3.4]
0.352
2.0[0.3-12.1]
0.710

1.0
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Table 2. Univariable & multivariable associations with recovery at 26 weeks. (confinued)

Total population (n=389) Working population (n=261)
OR[95% Cl] OR[95% Cl]
Beta Beta
Prognostic factors Univariable Multivariable Univariable Multivariable
Work related complaints (no) 0.5[0.2-1.8] 0.4[0.1-1.6]
-0.538 -0.834
Sick leave (no) 0.9[0.3-2.4] 1.310.5-3.9]
0.225 0.295
Psycho-social characteristics
Fear/depression, EQSD,
No feelings of 1901.03.3]** 20[0.940] 1.9[0.940* 1.8[0.74.3]
anxiety/depression 0.518 0.655 0.532 0.566
Other
Diagnostic US performed (no) 1.5[0.9-2.4)* 1.2[0.7-2.2] 1.4[0.82.7] 1.3[0.62.8]
0.394 0.174 0.340 0.264
Working dlliance 10[1.01.1] 10[091.1]  10[1.01.1] 1.0[0.91.1]
0.010 0.010 0.010 0.009

OR: Odds Ratio, Cl: Confidence Interval, SPADI: Shoulder Pain and Disability Index, NRS: Numeric Rafing
Scale, EQ-5D: EuroQOL 5 Dimensions

**P<0.10

* P <0.20

T rounded off with 2 decimals because of small Cl

Predictors and model evaluation

All predictors

For all variables included in the model the variance inflation factors were < 1.5 and
correlation coefficients <0.8, suggesting that linearity and multicollinearity was not a
problem. In the univariable regression analysis, 8 factors were related (P<0.20) with
recovery at 26 weeks (Table 2). There was only one patient who scored “very anxious/
depressed” on the depression score of the EQ-5D and therefore this answer option was
combined with ‘moderately depressed’ and the EQ-5D was thus dichotomized in the
regression analysis.

First we tested a model that included all prognostic variables [n=12) selected from
the literature (Table 2). The R 2 was 0.17 and the ROC curve demonstrated a fair
discriminating ability for the regression model with an AUC of 0.70 (95% CI 0.36-1.03)
and correctly classified 66% of patients. The model in the working population resulted in
similar results (see table 2). The R? for the working population was 0.19 and the AUC
was 0.72 (95% Cl 0.37-1.10) and the model correctly classified ©9% of patients.
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Backward regression analysis
Results from the backward regression resulted in a model where: a short duration of
complaints, lower disability score, having a paid job, no feelings of depression/anxiety
and high working alliance were related to recovery (table 3). The R? was 0.12 and the
AUC was 0.67 (95% Cl 0.34-1.0) and the model correctly classified 65% of patients.
In the working population we found identical results (table 3). The final model showed
a short duration of complaints and low disability scores were related to recovery. The
R? was 0.05 and the AUC was 0.63 (95% CI 0.25-1.00) and the model correcly
classified 67% of patients.

Table 3 Final model; results from backward logistic regression

Final model after Backward Wald regression for recovery

Total population Working population
(n=389) (n=261)
OR [95% Cl] Beta OR [95% Cl] Beta

Duration in weeks 0.99[0.99-1.00]* T -0.007* 0.99[0.99-1.00]* T -0.006*
Disability score, SPADI 0.99[0.97-1.00]1* t -0.014* 0.98 [0.97-1.00]* t -0.017*
Paid work (no) 0.6[0.3-1.01* 0.592*
Fear/depression, EQ5D,

No Feelings of anxiety/depression 1.8 [0.9-3.6] 0.588
Working Alliance 1.0[0.9-3.6] 0.004

Performance measures
R? 0.12 0.05
AUC 0.67 0.63
Bootstrapped AUC 0.66 0.63
Final model after Backward Wald regression for pain

Recurrent episode (no) NA 0.738* NA 0.779*
Duration in weeks NA 0.004* NA 0.005
Disability score, SPADI NA 0.031* NA 0.034*

Performance Measures

R? 0.13 0.15

OR odds ratio, Cl confidence inferval, SPADI Shoulder Pain And Disability Index, EQ5D EuroQol 5 dimen-
sions, AUC Area Under the Curve, R? R Squared

* pvalue <0.05

T rounded off with 2 decimals because of small Cl

Secondary outcome

Using pain as outcome resulted in a model including duration of complaints, recur-
rent episode and disability score in both the fotal (R ?=0.13) and working population
R?=0.15).
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Internal validation

Bootstrap method to assess optimism was checked in all prediction models (full and
final model affer backward elimination) for the primary outcome measure. Discriminative
ability decreased in all models affer bootstrap. The apparent performance (bootstrap cor-
rected AUC) of the full model in the fotal population decreased from 0.70 to 0.67. The
expected optimism for the AUC of the total population in the full model was 0.024 and
0.0409 in the working population. Optimism of the final model in the total population
was 0.008 and 0.002 in the working population (fable 3).

DISCUSSION

Our study showed that a short duration of complaints, not having feelings of depression
or anxiety, having a paid job, a better working alliance and a low disability score
were predicfors of recovery after & months. Duration of complaints and disability were
also predictors of recovery in the working population. In the prediction model for pain
a recurrent episode of shoulder pain, short duration of complaints and low disability
scores, were the predictors in the final model.

In this prognostic cohort study ©0% of patients reported to be recovered after & months.
This is slightly higher than the 21-51% reported by studies in GP practice. ” " *°

In line with previous research we found that a shorter duration of symptoms and lower
disability scores were significantly associated with recovery. 7 19134042
Other prognostic models found the predictors; age, gender, '° repetitive movement

9:20.27.43 which we included as possible predictor but did not remain

and co-morbidities,
in the final model. The reason that we did not find comorbidity to be a predictor might
be due to the difference in defining co-morbidity. Like this study, one study formulated co-
morbidity as musculoskeletal [yes/no) ?° but others only measured concomitant low back
pain  or concomitant neck pain ?. Furthermore, we only asked for the co-morbidities
around the shoulder region. Several studies have shown that other co-morbidities (like
obesity, headache) also has an impact on an individual’s ability to recover. #44¢

Contrary fo our findings, previous studies have not found a significant association of
psychosocial factors and shoulder complaints. 7 However, in studies including patients
with complaints of the arm, neck and shoulder psychosocial factors appear to have a
predictive effect on patient outcome. 2° This effect has not been found in the literature
specific for patients with only shoulder pain. We included only one item about depres-
sion and anxiety from the EQ-5D. This variable was dichotomized which might contribute
fo a loss of information. However the variable remained in the final model. One other
study found catastrophizing at baseline to be a predictor of function. #4

Working alliance remained in the final model as well.
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It has been suggested that patient reported outcome measures, such as recovery and
pain, are sensitive to the effect of inferactions between patients and treatment provid-
ers. “ One review has shown that a good working alliance can improve treatment
outcomes. '* Also, good working alliance scores might result in higher levels of adher-
ence. “® Treatment adherence is important to achieve optimal treatment outcomes and
it is widely accepted that a lack of adherence to longterm therapies result in poor
freatment outcomes and high costs of health care. The argument is that a good working
alliance could help patients adhere to the treatment regime. *® A good working alliance
is partially determined by the communication between the patient and therapist. For that
reason effective communication should be an essential skill that therapists need to master
in order to improve health care.

Various other studies suggest that working alliance is associated with recovery in physi-
cal rehabilitation settings, but more research is needed to determine the strength of the
possible relationship between the therapeutic alliance and recovery. '

Strength of this study is that we evaluated the prognostic value of two new variables,
working alliance and the use of diagnostic ultrasound, upon variables that were de-
scribed before. Furthermore the number of potential prognostic variables was not large,
leading to more valid statistical derivations. *” *° There is a possibility that variables not
mentioned in the literature were left out of this model but might have been significant
predictfors in our population.

In the model the use of diagnostic US was added as a dichotomous variable. This
is because we assumed that a more specific diagnosis, as found using diagnostic US,
leads to a more specific freatment and should lead to better patient outcomes. The low
number of patients with an US diagnosis limited our ability to perform any additional
analysis.

The percentage of missing values for the outcome was 30% affer 6 months follow-up.
Missing data was handled adequately with multiple imputations, although the large
amount of missing data for working alliance might influence the validity of the data.

The model’s performance is likely to be overestimated in the developmental dataset.
Therefore we assessed the amount of optimism and corrected by using bootstrapping
fechniques to internally validate the model. The expected optimism after infernal valida-
fion was small in all but one model. The optimism in the full model of the working
population was substantial, probably due to the relafively small sample size. Similar

9031 Fyrthermore

levels of optimism have been observed earlier in smaller sample sizes.
the performance of the final model was not very good. Several 95% Cl's around the AUC
estimates crossed the 0.50 threshold indicating a high likelihood of poor discrimination.

All patients received physiotherapy treatment but it consisted of several treatment

modalities resulting in heferogeneity. Besides heterogeneity in freatment, patients with
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more severe complaints are more likely to receive more freatment sessions thus possibly
influencing recovery status.

Future research.

Based on the relatively low AUC scores the prognostic model could be improved by
possibly adding other psychosocial factors besides depression/anxiety and evaluate if
the physiotherapy treatment and the number of freatment sessions could cause interaction
effects. Hardly any prognostic models are roufinely used in clinical practice, probably
because most have not been externally validated. *? It is crucial to quantify the perfor-
mance of a prognostic model in different populations before applying it in daily practice.
Since prognostic models in primary care for patients with shoulder pain seem to have
similar performance estimates the next step might be to externally validate a high quality

model with appropriate performance/discrimination in a new dataset. % °% >*

CONCLUSION

We developed and internally validated a model predicting recovery of patients with
shoulder complaints in physiotherapy practice. Other variables should be evaluated
fo improve predictive capacity of the model and next the model should be externally
validated before it can be used in clinical practice. In daily practice physiotherapists con-
stantly predict the risk or probability of an individual to recover. Based on the predicted
prognosis they inform individual patients about the course of the disease or the choice for
further treatment. Knowledge of the predictors described in literature can be informative
for the physiotherapist for their prognostic potential. When a model performs well at
external validation it will probably be a useful tool, as it may enhance communication.
Nevertheless ifs impact on patient outcomes should be assessed using a clinical trial
design.
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Validity of Working Alliance Inventory
INTRODUCTION

In physiotherapy practice patients usually follow a treatment regimen provided in coher-
ence with the physiotherapist. This interaction between patient and therapist is referred
fo as a working alliance (WA). WA is first described in psychotherapy as the extent to
which a client and therapist work collaboratively, purposefully and connect emotionally.
WA is defined as a combination of 3 factors; agreement about the goals of treatment,
the tasks of treatment and the bond between client and therapist '.

For a treatment fo be effective one important factor is that the patient complies with
the regimen, affer which health outcomes are more likely to improve ?. Therefore it is
essential for the therapist to provide a proper fransfer of information about the goals and
tasks of treatment for the patient in order fo carry out the treatment regimen **. Besides
agreement about treatment goals and fasks, co-operation and compliance are achieved
by means of bonding and frust between the therapist and the patient. Patients consult a
physiotherapist because they seek help and they are in that case vulnerable. Help must
therefore be offered and accepted based on trust. How this relationship will develop
during the treatment period can have a significant impact on treatment outcome.

Several reviews have found that WA is a strong predictor of improvement in psycho-
therapy and psychology practices * . Later research has established the importance
of a good alliance also in other medical seftings, such as in patients with ulcer disease,
hypertension and diabetes ©”. One review included 14 studies examining the patient-
therapist relationship in physical rehabilitation setting . In 9 studies a registered physio-
therapist delivered the inferventions. Results of the individual studies indicated that WA
has a consistent positive correlation fo treatment outcomes of pain, disability, physical /
mental health and patient satisfaction ®. A recent observational study of therapeutic all-
ance in patients with chronic low back pain confirmed these findings and found WA to
be a consistent predictor of function, pain and disability measures 7. WA might be more
important in some therapies especially in those where treatment adherence represents an
important component for freatment effect 19
The Working Alliance Inventory [WAI) is one of the most commonly used and validated

¥ It has been originally developed as

questionnaires to measure the working alliance
a 36-item questionnaire based on Bordin's model measuring three domains; goal, task
and bond "2, The WAIl exists of one questionnaire for the client (WAI (C)) and one for
the therapist (WA (T)). Evidence suggests that the clients WA rating af the beginning of
freatment is superior over the therapist rated version in predicting outcome '

The WAI was translated fo Flemish, which is closely related to Dutch, named the “werk
alliantie vragenlijst” (WAV). The 12 most indicative items were selected using confirma-
tory factor analysis to form the WAV-12 short form . The WAV-12 has been used and

validated in patients receiving psychotherapy in Belgium . This study found a good
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internal consistency for the three-factor model according to Bordin (task scale; correlation
coefficient a=0.85, bond scale a=0.82, goal scale a=0.83). Correlations between the
task and goal scales were good (correlation coefficient r=0.80) but correlations between
the other scales were both lower (Cronbach’s 0=0.49). The WAV-12 used a 5-point
likert scale instead of a 7-point likert scale in the original WAV-36. Therefore it is difficult
fo compare results from this validation study with other data. Literature does describe
slightly higher correlation coefficients for the English and French short versions '* ',
A review has shown that franslated versions of a measurement instrument for the neck
do not guarantee similar measurement properties compared with the original instrument
7. Cross-cultural validation in the Dutch population and physiotherapy sefting is an
important step to evaluate whether the underlying construct still holds for the WWAV-12.

Therefore this study aims fo investigate whether the WAV-12 is a valid measurement
instrument in terms of the construct and discriminative abilities for a population of patients
with shoulder pain in physiotherapy care.

METHODS

Study design

The study population consisted of patients with shoulder pain that participated in a pro-
spective cohort study in patients consulting a physiotherapist for shoulder pain '®. Recruit-
ment period was from November 2011 till December 2012. The Research Committee
of the Erasmus Medical Centre in Rotterdam approved the project (MEC-2011-414).
After signing an informed consent patients were included and followed up for 6 months.

Participants

A tofal of 125 physiotherapists were invited to enrol patients. Patients consulting a phys-
iotherapist were included if they suffered from shoulder pain, were aged>18 years and
had adequate understanding of the Dufch language. Patients were excluded if they had
serious pathologies (infection, cancer or fracture), surgery of the shoulder in the previous
12 months, or had received diagnostic imaging fechniques such as musculoskeletal
ultrasound, magnetic resonance imaging or X-ray of the shoulder in the 3 months prior to
start of the study. Patients included in the cohort study were followed for 6 months and
received usual physiotherapy care. Questionnaires were sent by email at 6, 12 and
26 weeks and 2 reminders were sent after 2 and 4 days whenever the patient had not
responded fo the questionnaire.
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Working Alliance (WA)

WA was measured 6 weeks after baseline for both the patient and physiotherapist,
because earlier assessment would not clearly reflect the WA. We used the Flemish
version of the WAI (WAV-12). It contains 12 items scored on a 5-point scale ranging
from 1 ("never”) to 5 [“always”) and scoring is done for the fofal score and each subscale
(goal, task and bond). The total score ranges from 12 (low WA) to 60 (high WA, and
subscales range from 4 to 20. Where the patient had to fill in the name of the therapist
we replaced the empty space with the words: “my therapist”.

Statistical analysis

Descriptive dafa for demographic and symptom severity are presented as percentages
for nominal variables (gender, level of education, cause of injury, first episode, reasons
for stopping treatment) and as means for continuous variables (age, symptom duration).
Ttests were used tfo test for differences in demographics between participants scoring
all WAV-12 items and those who did not. Cronbach’s alpha was used to assess the
internal consistency of the WAV-12 and we assessed the correlation between patient and
therapist scores using Pearsons’ correlation coefficient. Coefficients equal or more than
0.7 were regarded as acceptable. R and SPSS v20.0 were used to conduct the analysis.

Validation

Performance of the items in the WAV-12 questionnaire was assessed with a partial credit
Rasch model '?. The response patterns from the set of available items in the questionnaire
were tested against what is expected by the model that works according to a probabilistic
form of Guttman scaling ?°. This scale assumes a deferministic pattern with a hierarchical
ordering of items (low and high level of item scale). When a higher level of the item is
affirmed, there must be a high probability that lower items will also be affirmed. The
analysis gives the probability that a person will affirm an item of the difference between the
person’s level of working alliance and the level of working alliance expressed by the item.

The Rasch model was used fo test; 1) internal validity of the construct, 2) whether spe-
cific items exhibit different properties in different subgroups in the population (differential
item functioning) and 3) whether item redundancy can be considered ?'. Analysis was
done using the Iim package in the statistical programing language R #.

Firstly a one partial credit model with the discrimination parameter fixed at one was
tested to check whether it fits the data. If this model did not fit the data an extended partial
credit model with a common discrimination parameter not consfrained at one or separate
discrimination parameters for each parameter was considered. Uni-dimensionality could
further be examined to investigate if the test variance is attributable to the principal factor
or construct, estimated with Cronbach'’s alpha. Due fo the fact that some patient responses
were missing, multiple imputations were utilized to calculate Cronbach’s alpha.
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Differential item functioning was examined based on a likelihood ratio X? test imple-
mented in the lordif package in R. Expected scores for each item should remain the same
whether, an older or younger person (<50, which was the mean age) and a man or
women scores the same item.

Rasch analysis can be useful and psychometrically sound in modifying measurement
instruments 2*. Different criteria could be considered for item redundancy: High ltem
Characteristic Curve (ICC), low ICC or items having similar calibrations.

RESULTS

Study population
Sixty-six physiotherapists enrolled in fotal 389 patients. Physiotherapists were 72% male
and had a mean working experience of 15 years.

Of the 389 patients 43% were male, average age was 50 years with a mean duration
of shoulder pain of 33 weeks (see table 1). At baseline only 4% of the patients did not fill
out the baseline questionnaire. At 6 weeks 30% of the responses were lost to follow up.

Working alliance

Seventy-eight patients (22%) filled in all the WAV-12 questions, enabling us to calculate @
fotal score. The mean WAV score was 45 on a total range of 24 to 60, which is slightly
above 50% of the maximum score. Most patients did not answer one or more questions
of the WAV-12. The population that had responded to all WAV-12 questions did not
significantly differ at baseline with the patients that did not (see table 1). Even though not
statistically significant, the difference for duration of complaints appeared to be large.
Selective responses can therefore not be excluded. The questions with the most missing
values are questions 1, 3, 7 and 9 (see figure 1). Question 3, 7 and 9 are part of the
"bond” subscale and question 1 is part of the “goal” subscale. The working alliance
score of therapists was 52 and for patients 45. WAV-12 scores between patient and
therapist had a poor correlation (r=0.30).

Validity of WAV-12

Of all patients, 274 had at least filled in one or more items of the VWAV-12. Three models
were fitted to the data. The first model (RASCH) assumes the discrimination parameter is
equal for all items and fixed at one. The second model (1PL) assumes the discrimination
parameter is equal for all items but is estimated from the data and the third model (gpcm)
assumes the discrimination parameter is free to vary across items. likelihood ratio tests

between these models showed that the third model provided the best fit to the data
[6=<0.001).
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Table 1. Baseline characteristics

Characteristics of cohort Total n=389  Participants filling in ~ Participants, missing 1 or
all items of WAV-12; more items of WAV-12;
n=87 n=302
Male (%) 170 (43) 41 (49) 129 (44)
Age (SD) 50 (13) 50 (14) 50 (13)
Duration of complaint in weeks (SD) 33(82) 27 (58) 34 (88)
Comorbidity (%)
No 128 (35) 25(29) 103 (34)
Yes 236 (65) 62 (71) 199 (66)
Medication use (%) 183 (47) 40 (49) 144 (50)
Highest education (%)
Primary school 40 (10) 12 (15) 28 (10)
High school 199 (51) 44 (54) 155 (54)
University or applied sciences 127 (33) 25(31) 102 (3¢)
Paid job (%) 261 (67) 53 (65) 208 (72)
Profession (%)
Physically infensive job 65(17) 13 (25) 52 (25)
Static repetitive job 88 (23) 14 (27) 74 (35)
Job with awkward positions/postures
Other 11(3) 3(6) 8 (4)
99 (25) 22 (42) 77 (36)
NRS median (IGQR) 6.0 (3.0) 6.0(2.0) 6.0(3.0)
SDQ (SD) 62 (23) 63 (24) 62 (23)
EQ-5D (SD) 0.83(0.08) 0.82(0.07) 0.83(0.09)

NRS Numeric Rafing Scale, SDQ Shoulder Disability Index, EQ-5D EuroQol 5 Dimensions, SD standard

deviation

ltem properties

All' but two items (item 1 and 2), showed ceiling effects, meaning that most of the patients
scored a good working alliance. Appendix 1 displays the item characteristic curves for
the 12 items from the WAV-12. ltems 5, 6 and 8 have a high slope and are endorsed
at higher levels of working alliance. ltems 1, 2 and 4 have a low slope (discrimination)
and are endorsed at lower levels of WA. Considerable variation exists between item
discrimination indicating the VWWAV-12 questionnaire includes items measuring the whole
construct and items discriminating at lower and higher levels of working alliance (table
2). The item information curve showed the amount of information given by the question-
naire is highest between an ability of -2 and O, implying that the item set is most useful in
discriminating among individuals af the lower end of the working alliance trait.
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Table 2. Discrimination values of WAV-12 items

Item Discrimination Standard error Z value
1 0.496 0.103 4.793
2 0.443 0.088 5.066
3 1.286 0.225 5716
4 0.761 0.118 6.424
5 2.212 0.457 4.842
6 2.067 0.338 6.114
7 1.377 0.234 5.895
8 2.266 0.369 6.139
9 1.151 0.208 5537
10 1.068 0.158 6.742
11 1.414 0.224 6.319
12 1.107 0.167 6.613

Unidimensionality
Five imputed datasets were created. Cronbachs alpha's were calculated for the 12 items
in each dataset and led to a pooled cronbach'’s alpha coefficient of 0.89. Indicating that

items correlate highly and measure the same explanatory concept.

Differential ltem Functioning (DIF)

The X? tested three models. Model 1 is a standard model where the ability for each
person remains the same. Model 2 tests whether levels of ability differ among groups
and model 3 adds an inferaction term for the level of ability and the group in order to
fest whether discrimination parameters differ among groups.

Age was dichofomized in younger patients (under the mean age of 50) and older
patients (50 and over]. The X? tested flagged item one for differential item functioning
where all models were statistically significant. No differential item functioning was found
between men and women. Slightly higher factor scores [mean difference = 0.0385)
for the WA in patients being treated by a physiotherapist with less than 13 years of
experience but was not statistically significant (p=0.73).

Rasch analysis for the VWAV-12 questionnaire indicates that items have good discrimina-
five abilities for the lower end of the construct. High correlations coefficients indicate items
measure one consfruct and other factors like age and experience of the physiotherapist
did not influence item scoring. Validity for the items in the questionnaire appears to be
sound but due fo the difference in the percentage of missing data among the items and
observed ceiling effects we advise linguistic (Dutch) and contextual (physiotherapeutic
sefting) adjustments.
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Figure 1. Relative response rate per item of WAV-12

Modification of the WAV-12

We believed rewording was necessary due to the selective number of missing responses
in some items of the questionnaire and because the researchers had received comments
from several patients and physiotherapists about items 3,7 and @ of the VWAV-12. There-
fore we decided to make adjustments in the questionnaire and did a Delphi study. A 2
round survey was employed fo ask the panels opinion on the adjustments in the WAV-12.
The panel consisted of 11 members (6 clinical /research experts and 5 patients). Panel
members were sent a questionnaire via email and these were sent separately to ensure
panel members were unaware each of other's identity. For each item the panel member
had to give his/her opinion about the adjustments with a 5-point likert scale. If the score
was below 3 (neutral, disagree, totally disagree) the panel member were asked to give
their reasoning and/or a suggestion for adjustment. If consensus for one item was < 80%
after the first round it was included in the second round containing the suggestions of all
panel members [anonymous). Full consensus (100% response rafe) was reached after the
second round and the adjusted questionnaire can be found in the attachments.

DISCUSSION

Main findings
Just a small proportion of patients filled in the complete WAV-12 compared fo other
questionnaires af 6 weeks follow-up. A large number of participants only completed a
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limited number of items. This might indicate that the measurement instrument is not ap-
propriate either in terms of language, setting, or participants had other specific reasons
not to complete the questionnaire. The principal investigator also received comments
from several patients and therapists, involved in the study, about items 3, 7 and 9 in
the WAV-12 questionnaire. The construct theory of the WAV appeared to be sound but
ceiling-effects were found in 10 items. Rewording was necessary for the WAV-12.

Comparison with the literature

ltems correlated highly and measured the same explanatory concept which is found by

| 111314 A French validation study found a

several other translated versions of the WA
very high correlation between the three subscales indicating that we cannot significantly
distinct these subscales '°.

The poor correlation between patient and therapist WA score is consistent with other
studies indicating that the two perspectives are not associated, which is confirmed by
other studies as well **?°. To ensure unbiased results the patient and the physiotherapist
complefed the rating forms independently of each other. Nevertheless, contact between
the therapist and patient could not have been avoided, resulting in the possibility of
deliberation between them.

WA was measured at &6 weeks when alliance might already have evolved into a
stable situation whereas the first clinical experience between patient and therapist could
determine more valid WA scores %°. The literature is sfill inconsistent about what the
optimal timing would be for measuring WA and some studies report that early WA
predicted recovery affer controlling for symptom change 2*°, while others have found
a reduction of the predictive value of WA *"3%_In this study WA was measured at six
weeks as the first questionnaire was filled in before the first treatment. Nevertheless, we
believe multiple measurements during the treatment period might yield more insight info
the concept of WA.

Although WA is a valid construct within psychological inferventions and research,
whether it predicts recovery in a patient population in physiotherapy seffing remains
unknown. Psychological interventions are usually based on behavioural therapy that
physiotherapists mostly use in chronic patients. The patient population in this study all
have a new episode of shoulder pain where VWA might be less relevant for the therapeutic

process.

Strengths and limitations

This is the first study to perform a validation analysis on the Flemish version of the work-
ing alliance invenfory in a physiotherapy sefting. The measurement tool was able fo
discriminate between patients that experience a good or poor alliance. In ten items we
observed ceiling effects, which might have been due to the fact that patients give socially
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desirable answers or that the items do not properly assess the total consfruct. There
appeared to be a pattern in missing items, where 4 items showed more missings than
others, indicating that these might need adjustment. The questionnaire was developed
in Belgium and applied in a Dufch setting which might not be appropriate given some
linguistic characteristic differences of the Belgian Dutch (Flemish) and the Dutch language
in the Netherlands. Due to the high number of missings in specific items (item 1, 3 and 9)
and low discriminative values (item 1 and 2) we made changes in terms of adjustments
in language and specific to the confext of physiotherapy.

Implications for future research

The new questionnaire from our Delphi study has not been tested and therefore future
research should fest the psychometric properties of this questionnaire and evaluate the
possible predictive value of the WA throughout the whole process of freatment in patients
with musculoskeletal complaints. VWhether measuring WA af the beginning or later in
therapy is more predictive remains unknown. Studying a relationship between WA and
recovery is complex because other factors, like self-adherence, compliance, might influ-
ence the relationship and therefore a mediation analysis might find more valid results.

CONCLUSIONS

The WAV-12 measurement fool is not suitable for implementation in clinical or research
practice yet. However WA is a concept that needs affention within the field of physio-
therapy and therefore we made adjustments to the questionnaire. Previous research has
shown a positive correlation between working alliance and recovery in physiotherapy
seffing. Since shoulder pain can become a chronic condition in more than 50% of
patients, inferventions from physiotherapy need to be effective and a good WA can
possibly confribute to optimal treatment effects.

Funding
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Appendix 1:
ltem characteristic curves for the items in the WAV-12 questionnaire. Probability of working alliance score on
the total construct for each response category of the item in different colours (1-5 likert scale).
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Discussion
GENERAL DISCUSSION

Primary aims of this thesis were a) to describe the current management in relation to
diagnostic work-up (including the use of diagnostic ultrasound) and treatment strategies
of physiotherapy care for patients with shoulder pain and b to identify prognostic factors
(including the use of diagnostic ultrasound and working alliance) of recovery for patients
with shoulder pain. Firstly, we will discuss the study design, main findings and method-
ological considerations for current management and diagnostic ultrasound for patients
with shoulder pain in physiotherapy care (chapters 2-5). Secondly, we will discuss the
development of the prognostic model and the adjusted measurement instrument for the
working alliance (chapter 6 and 7). lastly, we will address implications for practice and

recommendations for future research.

Study design

A considerable part of this thesis is based on a prospective cohort study performed in
physiotherapy practice with a follow-up of 26 weeks in patients with shoulder pain. The
study was conducted in the Southwest region of the Netherlands, between November
2011 and November 2012. We aimed fo include as many physiotherapists (PTs) as
possible 1o insure a successful patient recruitment. Affer sending out several emails to
the physiotherapist network of the Avans University of Applied Sciences and organizing
several recruitment meetfings, 125 physiotherapists participated in the study. Although
all 125 PTs did consent to participate, not all PTs did recruit patients for the study.
Ultimately all participants were enrolled by 43% of the PTs with an average enrollment of
7 patients per PT. There was a wide variety in the characteristics of PTs participating in
the study making selection bias unlikely. However, due to the study sub-question, relafed
fo diagnostic ultrasound, bias towards an increased selection of PTs using diagnostic US
cannot be disregarded.

The participating PTs received a laminated card o quickly check patients’ eligibility
during the first consultation and 10 freepost envelopes with the information letter and
informed consent. This made it fairly easy for the PTs to select and include the patients
for this cohort.

During the recruitment period we contfinuously checked the number of patients who
were recruited, as it is known that only 50% of the Dutch primary care studies succeed
in recruiting their target number of patients '. An estimated 400 patients were needed
based on a 40% recovery rate, 15 prognostic factors in the prognostic model and
adjustments for 20% missing values. Eventually, our recruitment was successful as 412
patients were enrolled in the study. In total 389 patients provided us their informed
consent. We took great care of designing the enrollment procedures as it is known that
researchers are usually overly optimistic regarding recruitment ?. To reach our target

145




146

Chapter 8

we carried out several activities/interventions to stimulate patient recruitment. Firstly,
participating PTs were regularly reminded of the study by sending out monthly newsletters
about the number of patients that were a recruited, the average recruitment rate and how
many patients the PT recruited themselves (mirror information). These newsletters also
confained some new relevant scientific facts on shoulder pain or inferesting conferences.
Nevertheless, the number of patients that were enrolled throughout the year decreased
and appropriate actions were faken to address these. Secondly, we organized a confer-
ence, where PTs that recruited >3 patients were offered fo register for free and lastly, we
aimed fo increase the recruitment rate by offering the PTs accreditation points for their
membership to the Dufch central quality register for PTs. An increase of the enrollment rate
was observed after each stimulating infervention.

We fried to minimize selection bias through adequate participant selection and
therefore designed recruitment methods that resulted in the most representative samples
of clinicians and patients. This resulted in a cohort of patients with similar baseline
characteristics compared fo other studies conducted in primary care.

Another issue in a prospective cohort study can be the loss to follow-up rafe. Loss to
follow-up was minimized by sending out reminders to patients and PTs by email and
telephone. A general rule of thumb requires that the loss to follow-up rafe not surpasses
20% *. The loss to follow-up rate varied on the several follow-up moments between 31%
and 28%; at 12-weeks the amount of missing data was highest (31%). Loss to follow-up
mainly becomes a problem when there is a selective loss to follow-up. Fortunately, in our
cohort we did not find any indication of selective loss to follow-up. The missing value
analysis showed the data was missing (completely) at random and the necessary steps
were taken to account for these missing data.

Current management: main findings

Diagnosis. The PTs rated most patients to suffer from a suspected subacromial impinge-
ment as primary hypothesis after history taking. This hypothesis commonly coexisted
with the assumption of pathology of the glenohumeral joint or the cervicothoracic spine.
Nearly all PTs formulated multiple initial diagnostic hypotheses for each patient, reflecting
that the diagnosfic process in patients with shoulder pain is complex. After physical
examination only a small number of PTs changed the primary initial hypothesis (which
was based on history faking alone), indicating that additional physical examination did
not provide additional information for the PT to change the initial hypothesis.

Diagnostic ultrasound (US) was performed in 31% of patients and was mostly done
before the physical examination and in a substantial number of patients (38%) diagnostic
US was performed instead of the physical examination. The PTs believed using diagnostic
US would lead to a more specific clinical diagnosis or a more appropriate infervention
compared fo using physical examination. Semi-structured inferviews with GPs showed
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that general practitioners (GPs) believe that diagnostic US can lead to more accurate
diagnoses as well *2. Based on the systematic review of the literature no conclusions
can be made for the different imaging procedures for shoulder pain patients on the
efficacy and influence on patient recovery. Unfortunately only experimental studies were
found that included patients with low back pain and knee pain and these studies show
that a more specific clinical diagnosis did not lead to better patient reported outcome
measures.

Tendinopathy of the rotafor cuff was the most occurring pathology assessed by diag-
nostic US followed by calcification. A full thickness tear based on diagnostic US was
found in 5% of patients. The initial hypothesis changed in 31% of the patients after
receiving diagnostic US and usually changed to hypotheses such as sprain (fraumal)
or strain, suggesting that the pathology (tear or tendinopathy) found on diagnostic US
determined the final clinical diagnosis. Of patients that had a diagnostic US, 16% were
referred back to their GP compared to 8% in those without a diagnostic US. In most of
the referred patients the diagnosis was calcific tendinitis or tendinopathy.

The high number of diagnostic US seems to reflect that PTs prefer to use a patho-
anatomical diagnosis in the management of shoulder pain. However, previous research
has shown that treatment based on a patho-anatomical diagnosis is not more effective
than treatment based on signs and symptoms °. Results from our study indicate that
diagnostic ultrasound does not need to be a standard diagnostic procedure in primary
care physiotherapy. The changes in clinical diagnosis observed in our study [fo the
specific pathologies tendinopathy or calcification) do not increase the need of immediate
care from a medical specialist. It might be appropriate in patients where a full thickness
fear is suspected, as these cases might need surgical repair. Moreover, assessment of
a full thickness tear by a PT shows adequate agreement compared to assessment by
radiologists . Furthermore, necessary actions should be taken to improve accuracy of
operators and ultrasound findings should always be considered in the clinical context, as
asymptomatic findings may be frequently found.

Diagnostic management for the physical examination and diagnostic US was not
standardized as it aimed to reflect usual care. PTs that used diagnostic US were only
frained in o sfandardized scanning protocol to ensure that all PTs reviewed the same
anatomical structures. Standardizing the diagnostic process would bias the results of an
observational study, but on the other hand it might lack validity of the hypotheses and
pathologies found on diagnostic ultrasound.

We aimed to observe usual care, but at the same time one of our study questions
concerned the use of diagnostic US. Consequently, there might have been more PTs that
regularly use diagnostic US that participated in our study because of their specific infer-
est. This could have resulted in an overestimation of the proportions of patients receiving
diagnostic US in this study. PTs were considered fo be experienced ultrasonographers,
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but the criteria for defermining the pathology on the diagnostic US are not yet fully
developed and might differ between therapists and may have negatively influenced the
diagnostic labels from diagnostic US.

Treatment. VWhen studying usual care we can describe the variability between prac-

fitioners and assess consistency with recommendations from evidence based practice
guidelines. The descriptive goal required measurements of a wide array of potential
freatment processes as opposed to narrowly specified measurements. Specific features
on treatment infensity [i.e. the specific exercise regimen or specificities of other inferven-
fions) were not measured because of feasibility. We also hypothesized that the choice
of treatment was primarily based on the clinical diagnoses. However, the patient prefer
ences, contextual factors or insurance policies may have been important factors which
have influenced treatment choices, but these were not measured.
Inferventions that were most frequently used for patients with a suspected subacromial
impingement were advice and exercise therapy. For patients with a suspected cervical /
thoracic dysfunction or frozen shoulder, advice and manual mobilization/manipulation
of the spine were the most provided interventions. Using several interventions is common
practice for PTs. The evidence statement for the management of subacromial complaints
from the Royal Dutch Society of Physiotherapists (KNGF) also recommends a combination
of advice and exercise therapy in the treatment of a suspected subacromial impingement
7. Furthermore, the evidence statement suggests that extracorporeal shock wave therapy
(ESWT) might be used in patients with a suspected calcification. VWhen PTs suspected a
patient fo suffer from a calcification, based on diagnostic US findings, 32% (n=15) of
patients indeed received ESWT. Overall, less than 10% of all patients were treated with
a passive approach (massage, frigger point therapy or electrotherapy); these interven-
fions are not recommended in the evidence statement.

Moreover, the evidence statement recommends &-12 weeks of PT treatment. After 3
weeks 12% had ended treatment, 29% affer 6 weeks and 59% affer 12 weeks. A high
number of patients sfill received treatment after 12 weeks (41%).

The evidence sfatement considers a referral to the GP when patients do not improve
after 6 to 12 weeks. The high number of patients without improvement at 12 weeks
(41%), as observed in this study, would have increased the number of referrals to the GP
or medical specialist enormously. Although we do not know exactly how many patients
were referred back after twelve weeks, we can assume that 41% would be an extremely
high percentage that would be referred back when following the recommendations from
the evidence statement. Furthermore, the higher referral rate (16%) in the diagnostic
US group [compared to 8% in the non-US group), might also reflect an unjustified extra
number of visits to medical experts or GPs.

Data collection. To collect relevant data of the diagnostic- and therapeutic process
of the PTs regarding their management of patients with shoulder pain we used several
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questionnaires, for patients and PTs. The questionnaire used by patients was developed
using validated questionnaires. We developed a questionnaire for the data collection
of the PTs in close collaboration with PTs. Even though the questionnaire was developed
through several consensus steps and extensive piloting, the PTs might have misclassified
some of the variables of diagnostic criteria or treatment modalities.

Patient therapist relationship (working alliance). The interaction between the patient
and PT is considered to be a crucial part of the therapeutic process. In order to measure
the working alliance, we used a Belgian-Dutch (Flemish) version of the working alliance
inventory (WAV-12). Unfortunately, we found a high number of missing responses for
specific items (especially on the bonding scale), probably due to the linguistic character-
istics of these items. Therefore, we subsequently made changes in terms of adjustments
in language and the context of physiotherapy in the WAV-12 using a Delphi consensus
study involving patients, researchers and practitioners. This new version of the WAI-12;
the Dutch Physio Alliance Scale [D-PAS), however, needs further validation.

Prognosis and recovery: main findings

Recovery. After 6 months 60% of patients were completely recovered according tfo the
GPE (global perceived effect] scores. In the working population the recovery rafe was
slightly higher: 65%. The recovery rates found in our study were slightly higher than other
studies in general practice ***"*® It might be questioned whether this difference is due
fo the therapeutic interventions, the measurement instrument or because there might be a
different population in PT practice compared to general practice. We excluded patients
that had surgery in the past & months and all patients that received previous physio-
therapy freatment for the same complaint, which is an important difference compared
to other studies. An observational study in the Netherlands found that patient who were
not referred to the PT by their GP are younger, more often have recurrent complaints and
the complaints are more often related to sports or leisure activities ''. On the other hand,
our population did not seem to differ concerning baseline characteristics from other
observational studies done in primary care.

Prognosis/prediction. We found the following prognostic factors for recovery after
6 months; a short duration of complaints; not having feelings of depression or anxiety;
having a paid job; a better working alliance with their PT and a low disability score.
Duration of complaints and disability were also predictors of recovery in the working
population. Having a paid job and not having feelings of depression or anxiety were the
strongest predictors. The predictors age, sex, repefitive movements and comorbidities,
that were reported as predictors in the literature '* "> '# ° did not remain in our final
prognostic model. This might be due to differences in measurement. We defined only
upper limb comorbidity, while other studies take into account all comorbidities or also
measure concomitant low back- and neck pain. Because the prognostic model only
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showed moderate performance it will be necessary in the future o include additional
factors like psychosocial and emotional factors to improve the performance and discrimi-
nation of the model. Due to the lack of evidence of these factors in shoulder pain patients
at the time we designed this study we did not include these variables in our project.

There are different ways to develop prognostic models, statistically and methodologi-
cally, all of which could lead to differences in the final prognostic models '°. We selected
prognostic factors based on the literature and presented all important performance

1912171819 \We added diagnostic US as a possible prognostic factor be-

statistics
cause imaging procedures might influence recovery *° and we assumed that US would
lead to a more specific diagnosis, a subsequent more specific freatment and thus to
betfter patient outcomes. This variable was dichotomized however, the performance of
diagnostic US might differ for different subgroups. The low number of patients with an
ultrasound diagnosis limited our ability to perform any additional analysis for subgroups
(e.g. rotator cuff tears)

Likewise, we added working alliance to the model because it showed significant
associations in other musculoskeletal populations 2. Working alliance remained in the
final prognostic model, meaning that the relationship between the physiotherapist and

the patient is an important factor for the freatment process.

Implications for practice

We suggest that the 12 week time frame for referral is not helpful in clinical practice,
since surgical management and conservative management show similar results and the
fime needed for conservative management (mostly exercise therapy) to work might be
longer than 12 weeks in patients with high levels of pain or disability %% 2% 24, For the
patients that progress info chronic complaints, other factors (like psychosocial-emotional
factors or central nervous system in pain behavior) should be taken into account .

Several studies showed that pathologies are found in asymptomatic shoulders and
therefore the pathology seen on the US might not be the cause of the symptoms ex-
perienced. However, in case of full thickness tears (early) surgical repair is sometimes
required and therefore it is necessary to identify these tears early in primary care 2> 2°.

The use of prognostic models links to a shift fowards stratified care, where the indi-
vidual's profile and the presence of prognostic factors help guide individual treatment
decisions. Although the prediction model is not yet valid for use in clinical practice,
prognostic factors like duration of complaints, level of disability, having a paid job,
working alliance and feelings of depression/anxiety should be addressed or taken info
account when making a freatment decision in patients with shoulder pain.



Discussion

Implications for future research

Almost all PTs in our study used exercise in all treatment sessions. However, it is not clear
what specific type or dose of exercise can be recommended and future studies should
investigate these or whether exercise therapy might be more effective for a specific
subgroup of patients.

In our study, the use [yes/no) of diagnostic US (and not the outcome) was dichoto-
mized to predict recovery. The effect of receiving a diagnostic ulirasound on recovery
and reassurance might differ for different subgroups of patients and should be studied in
a large controlled trial. The working alliance between PT and patient predicted recovery
but further research is needed fo explore the concept and impact of working alliance in
physiotherapy care.

The explained variance of the prognostic model for recovery in this study was still only
moderate, meaning that we cannot yet validate a useful prognostic tool to select patients
that are at risk for chronicity. More factors should be taken info account fo improve
the explained variance in future prognostic models. Some of the prognostic factors are
modifiable and future research should investigate whether changes in these factors can

contribute fo patient recovery.
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Summary
SUMMARY

Patients with shoulder pain concern a large group of patients that visit the physiotherapist
in the Netherlands. Diagnosing patients with shoulder pain is complex and there is
debate around the diagnostic labels. Chapter 1 is the general introduction describing the
management of shoulder pain in primary care from previous studies. Current frends show
an increase of diagnostic ultrasound by physiotherapists, aiming to provide the physio-
therapist with a better patho-anafomical diagnosis. However, the pathologies found with
diagnostic imaging does not always necessarily explain the patients symptoms. It may
lead to asymptomatic findings or unnecessary referrals. On the other hand it may guide
for a more targefed treatment plan for the physiotherapist and thus a better prognosis.
At the moment the prognosis for patients with shoulder pain is not very opfimistic. Phys-
iotherapists should consider prognostic factors that may aid the clinical decision-making
process. This study aimed to describe current physiotherapy management and evaluate
several prognostic factors that could improve recovery.

Chapter 2 presents the protocol of the prospective ShoCoDiP cohort study, including
an interrater reliability study, in primary care physiotherapy for patient with shoulder pain.
The observational study was primarily designed to evaluate physiotherapy care and
study the prognostic factors in patients with shoulder pain. The working alliance and the
use of diagnostic ultrasound were considered possible prognostic factors, besides the
described prognostic factors from literature.

Chapter 3 describes the current diagnostic and therapeutic management from phys-
iotherapists for patients with shoulder pain. Physiotherapists reported 1) hypotheses
after patient history and physical examination, 2) the use of specific tests, 3] whether
diagnostic ultrasound was used and the pathologies found and 4] the treatment plan
based on the final clinical diagnosis. Patients with shoulder pain in physiotherapy
practice frequently show signs of subacromial impingement/pain syndrome. Diagnostic
ultrasound was used in 31% and of these patients the clinical diagnosis changed in 29%.
The interventions used by the physiotherapists were generally in line with the evidence
statement for subacromial impingement/pain syndrome however a small proportion of
physiotherapists used massage and tape/bracing fechniques. A large proportion of
patients were sfill receiving freatment after 12 weeks even when no improvement was
observed.

Chapter 4 presents the effects of a systematic review of routine diagnostic imaging for
patients with musculoskeletal disorders. This review explores whether diagnostic imaging
leads to better patientreported outcomes in individuals with musculoskelefal disorders.
Eleven trials were found including only patients with knee pain and low back pain. No
studies including patients with shoulder pain were found. Overall, there was a moderate
level of evidence for no benefit of diagnostic imaging on all outcomes compared with
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controls. A significant but clinically irrelevant effect was found in favor of no (routine)
imaging in low back pain patients in terms of pain severity at short [SMD 0.17 (0.04-
0.31)] and long-term follow-up [SMD 0.13 (0.02-0.24)], and for overall improvement
[RRT.15(1.03-1.28)].

Chapter 5 reports the influence of using diagnostic ultrasound on the clinical diagno-
sis, treatment modalities and recovery. Patients that received an ultrasound were more
frequently treated with exercise therapy and patients without an ultrasound with massage
therapy, triggerpoint therapy or mobilization techniques. More patients reported being
recovered in the group that did nof receive a diagnostic ulirasound. However, logistic
regression analysis did not find a significant association between diagnostic US and
recovery affer 26 weeks.

Chapter 6 describes the development of a prognostic model for patient with shoul-
der pain. Pofential predictors were selected from the literature together with two new
variables (the use of diagnostic ultrasound and working alliance) and were evaluated
in multivariable regression analysis. Missing data was handled with multiple imputation
and the prognostic model was bootstrapped for internal validation. Short duration of
complaints, lower disability scores, having a paid job, better working alliance and no
feelings of depression/anxiety were factors associated with recovery. Only duration of
complaints and disability were associated with recovery in the working population. The
area under the receiver operator curve (AUC| was 0.67 for the final model of the total
population and 0.63 for the working population. After internal validation the AUC was
slightly lower.

Chapter 7 presents the validity and adjustments for the Flemish Working Alliance Inven-
fory. A total of 274 patients filled in one or more items of the werk alliantie vragenlijst
(WAV-12]. A RASCH analysis showed good discriminative abilities of the items and that
they all confributed to a one-dimensional consfruct. Although results from the analysis
were good we believed rewording was necessary due to the selective nature of missing
items. A Delphi study including researchers, patients and physiotherapists was performed
fo revise the questionnaire.

Chapter 8 discusses the results and implications of this thesis for the current manage-
ment against guidelines, the use of diagnostic ultrasound and prognostic factors that can
help guide patients recovery and/or treatment.



Samenvatting
SAMENVATTING

In Nederland bezoeken patiénten met schouderpijn veelvuldig de fysiotherapeut. Het
diagnostisch proces bij deze patiéntengroep is complex en er is veel discussie over
de diagnostische labels. Hoofdstuk 1 is de algemene introductie waarin het fysiothera-
peutisch handelen bij patiénten met schouderpijn uit eerdere studies wordt beschreven.
Recente frends laten een stijging in het gebruik van echografie zien door fysiothera-
peufen, om zo fof een patho-anatomische diagnose te komen. De pathologieén die
op deze beeldvormende technieken worden gevonden verklaren echter niet altijd de
symptomen van de patiént. Het kan leiden tot asymptomatische bevindingen of onnodige
verwijzingen. Daarentegen zou het wel tot een gerichter behandelplan en specifiekere
prognose voor de fysiotherapeut kunnen leiden. Op het moment is de prognose voor
pafiénten met schouderpijn niet optimistisch. Daarbij zouden fysiotherapeuten rekening
moeten houden met prognostische factoren die kunnen helpen bij de besluitvorming.
Deze studie beoogde het fysiotherapeutisch handelen in kaart te brengen en meerdere
prognostische factoren die het herstel beinvloeden te vinden.

Hoofdstuk 2 presenteert het protocol van de proscpectieve cohort studie (ShoCoDiP),
met een interbeocordelaarsbetrouwbaarheidsstudie, in de eerste lijn fysiotherapie voor
patiénten met schouderpijn. De observationele studie was primair opgezet om het
fysiotherapeutisch handelen in kaart te brengen en te onderzoeken wat prognostische
factoren waren voor herstel. Naast bekende factoren werden daarbij de werkalliantie en
het gebruik van echografie ook als mogelijke prognostische factoren onderzocht.

Hoofstuk 3 beschrijft het huidige fysiotherapeutisch handelen bij patiénten met schou-
derpijn. Fysiotherapeuten rapporteerden 1) de hypothese na anamnese en lichamelijk
onderzoek, 2] het gebruik van specifieke lichamelijke testen, 3] of echografie was
gebruikt en de gevonden pathologie(én) en 4) het behandelplan op basis van de klini-
sche diagnose. Patiénten met schouderklachten in de fysiotherapiepraktijk vertoonden
in de meeste gevallen een subacromiaal inklemmings-/pijn syndroom. Echografie werd
gebruikt bij 31% van de gevallen en bij 29% van de patiénten veranderde de klinische
diagnose door de echo. De gekozen interventies kwamen overeen met de voorschriften
uit het evidence statement. Bij een kleine groep patiénten werd echter nog massage en
tape/brace technieken gebruikt. Veel patiénten waren, ondanks de afwezigheid van
herstel, nog steeds onder behandeling na 12 weken.

Hoofdstuk 4 presenteert het effect van een systematische literatuurstudie over het
gebruik van routinematige beeldvormende technieken op het herstel bij patiénten met
musculoskeletale klachten. Deze literatuurstudie verkent of het gebruik van beeldvor-
mende technieken, als diagnostisch instrument, tot betere patiéntgerelateerde uitkomsten
leidt. Elf studies waren gevonden die alleen patiénten met kniepijn en lage rugklachten
includeerden. Geen studies includeerden patiénten met schouder pijn. Alles tezamen
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was er geen additioneel effect van beeldvormende diagnostiek bij alle vitkomstmaten
in vergelijking met controlegroepen met een matige bewijskracht. Een significant, maar
klinisch irrelevant effect was gevonden in het voordeel van de controlegroepen bij pati-
enten met lage rugklachten op de korte termijn [SMD 0.17 {0.04-0.31)] en lange termijn
[SMA 0.13 (0.02-0.24)] voor de uitkomst pijn en voor herstel [RR1.15(1.03-1.28]].

Hoofstuk 5 rapporfeert de invloed van het gebruik van echografie op de diagnose,
gekozen inferventies en herstel van de patiént. Patiénten die een echo hadden ontvangen
werden vaker met oefentherapie behandeld en pafiénten die geen echo hadden ontvan-
gen met massage, triggerpoint therapie of mobilisatie technieken. In de groep mensen
die geen echo hadden ontvangen was een grotere proportie hersteld in vergelijking met
de groep die wel een echo hadden onivangen. Een logistische regressie analyse kon
echter geen stafisch significant verschil hierin aanfonen.

Hoofdstuk 6 beschrijft de ontwikkeling van een prognostisch model voor patiénten
met schouderpijn. Potentiele prognostische factoren waren uit de biomedische literatuur
geselecteerd en met behulp van multivariabele regressie analyse geanalyseerd. De werk
alliantie en het gebruik van echografie werden daarbij als nieuwe prognostische facto-
ren meegenomen. Imputatie technieken werden gebruikt voor de missende gegevens en
een bootstrap werd foegepast voor een inferne validatie van het model. Kort durende
klachten, lagere beperkingsscores, het hebben van een baan, een betere werk alliantie
en de afwezigheid van gevoelens van depressie of angst waren factoren die geas-
socieerd waren met een befer herstel na 6 maanden. Bij de werkende populatie waren
de duur van de klacht en de beperkingsscore geassocieerd met herstel. De opperviakte
onder de curve (area under the curve) was 0.67 voor het uiteindelijke model van de
fotale populatie en 0.63 voor de werkende populatie. Na de interne validatie daalde
de oppervlakte onder de curve maar met 0.01 punt.

Hoofstuk 7 presenteert de validiteit en aanpassingen voor de Vlaamse werk alliantie
vragenlijst (WAV-12). In tofaal hadden 274 patiénten een of meerdere items van deze de
WAV-12 ingevuld. Een RASCH analyse toonde goede discriminitieve mogelijkheden aan
van alle items en alle 12 droegen ze bij aan een uni-dimensionaal construct. Hoewel
de resultaten van de analyse goed waren, geloofden we dat er aanpassingen nodig
waren bij de verwoording van een aantal viagen door wat leek op selectieve missende
gegevens bij sommige items. Een Delphi studie was gedaan voor de herformulering
van de vragen van de WAV-12. Hef panel bestond uit onderzoekers, patiénten en
fysiotherapeuten.

Hoofdstuk 8 discussieert de resultaten en implicaties van deze studie voor het huidige
fysiotherapeutisch handelen met betrekking tot de aanbevelingen uit richtlijnen, het
gebruik van echografie en prognostische factoren die leidend kunnen zijn bij het herstel

of behandelkeuzes.
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DANKWOORD

Promoveren....Die roze olifant op je schouders.

Van zwoegen, fobben, wroeten, pluizen, bijeengaren, aanreiken, offeren, voordragen
en ruisen; tot het proefschrift dat voor u ligt. Vijf jaren van onder andere utopisch denken,
doordringende dataverzameling, complexe statistische analyses, robuuste harde schij-
ven, diepgaande discussies en ontelbare manuscripiversies. Het moment is aangebroken
en hiervoor wil ik een aantal mensen bedanken.

Allereerst mijn promotor Bart Koes en een van de grondleggers van het ShoCoDiP on-
derzoek. Er was geen manuscript dat jij niet hebt gelezen en van waardevolle feedback
hebt voorzien. Bedankt voor de waardevolle begeleiding tijdens mijn promotiefraject.

De copromotoren en bedenkers van dit onderzoek waarbij ik altijd terecht kon met
vragen. |k voelde me altij[d op mijn gemak bij jullie en er was geen vraag die ik nief
aan jullie kon stellen. Wendy, bedankt voor je energieke begeleiding. Mijn ontzag
voor je harde werken en de manier waarop jij alle werkzaamheden naast een druk
moederbestaan kunt realiseren.

Arianne. |k heb ontzettend veel geluk gehad om jou als mijn directe begeleider te
hebben. Ik bewonder je messcherpe blik en passie voor de wetenschap. Daarnaast nam
je niet alleen de inhoudelijke begeleiding op je schouders, maar was je zo toegewijd
dat we ook nog eens wat gezellige andere activiteiten konden ondernemen. Nooit was
er een dag dat ik geen zin had om naar Avans fe komen. Het was altijd gezellig op de
werkvloer. Je was altijd bereikbaar en hopelijk zal je dit altijd blijven. Zelfs in Australié!
Bedankt voor de kansen die jij me hebt gegeven.

Mede onderzoekers Edwin en Marloes. VWWe mogen ontzettend trots zijn met de gegevens
die we verzameld hebben. Zonder dit feam waren we nooit tot deze mooie resultaten
gekomen. Marloes, samen hebben wij ontzettend hard gewerkt en vooral veel plezier

gehad bij het vitvoeren van ons onderzoek. Van het organiseren van een symposium tot
het bellen van fysiotherapeuten en patiénten om maar ervoor te zorgen dat we genoeg
gegevens konden verzamelen. Wat een heerlijk moment om hier samen ook een einde
aan te maken. Toch zal ik onze gezellige werkmomenten missen! Ik ben blij je een

vriendin fe mogen noemen na onze gezamenlijke toewijding aan dit project. Edwin

dankjewel voor alle gezellige avonturen, congressen en volle koffiebekers die wij samen

hebben gehad.
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Het hele ShoCoDiP team waaronder Ramon, Maaike, Geert-Jan, Eric, Annechien, Joost

en Marcel. Bedankt voor jullie waardevolle input in het project. Tevens alle panelleden
van de Delphi studie.

Collega’s van Avans. Bedankt voor jullie begrip voor mijn promotietraject. Met name

Inge waarmee ik veel samenwerk. Jij begreep wat het inhoudt om een promotie traject

af te ronden. Een bijzonder bedankje aan de directie, het college van bestuur en het
Lectoraat Leven Lang in Beweging voor de financiéle middelen en de mentale ondersteu-

ning voor deze promotie.

Dank aan alle fysiotherapeuten en radiologen in de regio Noord-Brabant, Zeeland en

Zuid-Holland die hebben meegeholpen met het verzamelen van gegevens. Ook alle co-
auteurs ben ik uiteraard dankbaar voor de bijdrage aan de artikelen van dit proefschrift.

Mijn vrouw Luisa die er altijld voor me was. De moeilijke beslissing om naar Nederland

te komen. Bedankt voor alle leuke momenten en lachbuien die we hadden. Jij steunde
mij door dik en dun. Je hebt me van mijn goede en minder mooie kanten gezien. Er was

maar één plek waar ik alles kon vergeten en dat was in je armen.

Nooit had ik gedacht zoveel van een hond te kunnen houden. Manuela je bent de beste

viervoeter in de wereld!

Zonder vrienden zou ik niet zoveel plezier hebben in het leven.

Yvonique, altijd een lach op je gezicht. Je bent een ontzeftend lieve en excentrieke
viouw. |k zal je nooit als vanzelfsprekend beschouwen, maar altijd waarderen! Dankje-
wel dat je mijn vriendin bent.

Vriendin Ineke. Wij delen veel van onze herinneringen. Misschien kunnen we ook nu
weer naar huis rijden en een paar extra rondjes om de rotonde rijden!? Ik houdt van de
diversiteit van onze vriendschap. Met jou doe ik dingen die ik mef niemand anders doe.
Tegenwoordig zien we elkaar nief zo veel, maar elke ontmoeting voelt weer als oudsher.
Ook bij dit belangrijke moment in mijn leven ben jij een belangrijk onderdeel geweest.
De kleuren van de kaft zijn de kleuren die jij aan mijn leven geeft. Bedankt voor de
mooie kaft die jij hebt gemaaki! Ellen, het begon allemaal met die befaamde avocado

in de bus. Nu zijn we collega’s op Avans, collega’s bij Enjoy en ben je paranimf fijdens
mijn promotie, maar eigenlijk zijn wij vooral vriendinnen! Ik apprecieer je nuchtere
commentaar en optimistische levenshouding. Zonder jou was het werk op Avans een

stuk ongezelliger!

Katrien en Emmanuel, Ik ben blij dat ik jullie heb leren kennen en dankbaar dat jij,
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