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Abstract

Objectives The Getting it Right: Addressing Shoulder Pain (GRASP) trial is a large-scale, multicentre, 2 x 2 factorial randomised controlled
trial investigating clinical and cost-effectiveness of a progressive exercise programme versus best-practice advice, with or without corticosteroid
injection, for treating people with rotator cuff disorders. Here we describe the development, implementation and details of the physiotherapy-led
interventions.

Methods Medical Research Council guidance for developing complex interventions were used, taking into account clinical guidelines,
expert and patient opinion, research evidence, current practice variation, and deliverability. A stakeholder meeting of 26 experts, clinicians,
researchers, and patient representatives was used to design key components of the interventions. Stakeholders prioritised strengthening
posterior rotator cuff muscles and using practical, easy-to-do exercises. The interventions were designed to be deliverable across the UK
National Health Service.

Results Progressive exercise consists of up to six sessions with a physiotherapist over 16 weeks. The best-practice advice consists of one face-to-
face session with a physiotherapist with substantially greater reliance on self-management. Both interventions include self-management advice,
home-exercise instruction, and behaviour-change strategies to target exercise adherence. All participants receive a Participant Information
Booklet. The best-practice advice intervention is a self-guided system of progressively challenging exercises, with demonstration videos and
written materials. The progressive exercise intervention has a wider range of exercise options, and greater flexibility for tailoring, progression,
supervised practice and feedback.

Conclusion GRASP has recruited 708 participants and will provide high quality evidence to inform management of people with shoulder
pain due to a rotator cuff disorder. Results are anticipated in 2020.

Trial registration number ISRCTN16539266; EudraCT number:2016-002991-28.
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Introduction

Shoulder pain is very common, annually around 1% of
adults over 45 in primary care present with a new episode
of shoulder pain [ 1], accounting for 2.4% of all GP consul-
tations in the UK [2]. The most common attribution is the
rotator cuff, which underlies around 70% of cases [1]. Rota-
tor cuff disorders (e.g., tendonitis, impingement syndrome,
tendinopathy or rotator cuff tear) are characterised by loss
of shoulder function due to pain, weakness, and movement
restriction. The aim of rotator cuff rehabilitation therefore is
to strengthen the rotator cuff [3] and manage pain [4]. Despite
widespread provision of physiotherapist-prescribed exercise
for rotator cuff disorders, there is uncertainty about which
exercise types and delivery modes are associated with the best
outcomes [5-8]. Existing evidence is limited by problems in
study design and treatment comparator choices [6]. There are
also competing ideologies about which exercise programmes
should be considered and how they are delivered.

In 2016, the National Institute for Health Research Health
Technology Assessment Programme (NIHR HTA) commis-
sioned a large-scale multicentre randomised controlled trial
to investigate the clinical and cost-effectiveness of an indi-
vidually tailored progressive exercise programme versus
best-practice advice, with or without corticosteroid injection,
to treat people with shoulder pain due to a rotator cuff dis-
order. Following current recommendations [9], we describe
here the complex physiotherapy-led interventions used in the
GRASP (Getting it Right: Addressing Shoulder Pain) trial
and their development and implementation.

GRASP trial overview

GRASPisa?2 x 2 factorial randomised controlled trial that
aims to assess whether: 1) anindividually tailored progressive
home exercise programme prescribed and supervised by a
physiotherapistin <6 face-to-face sessions results in a greater
improvement of shoulder pain and function at 12 months
compared to a single best-practice advice and exercise
instruction session with a physiotherapist supported by high-
quality self-management materials; and 2) a sub-acromial
corticosteroid injection results in greater improvement of
shoulder pain and function at 12 months compared to no
injection. The published GRASP protocol describes the study
design in more detail [10].

We have recruited 708 participants across musculoskeletal
services and related physiotherapy services in the UK. The
target population is adults aged >18 years with a new (i.e. <6
months), but not necessarily first, episode of shoulder pain
attributable to a rotator cuff disorder using the British Elbow
and Shoulder Society (BESS) guidelines’ diagnostic crite-
ria (Fig. 1) [1], and who are not receiving physiotherapy or
being considered for surgery. Patients with a traumatic injury
(e.g., dislocation, fracture or full thickness tear requiring
surgery), neurological disease affecting the shoulder, other

shoulder disorder (e.g., inflammatory arthritis, frozen shoul-
der, glenohumeral joint instability) or a contraindication to
corticosteroid injection are excluded.

Participants are randomised to intervention groups
(1:1:1:1) using a centralised computer randomisation ser-
vice to one of four interventions: 1) progressive exercise only
(<6 physiotherapy sessions); 2) best-practice advice only (1
physiotherapy session); 3) corticosteroid injection then pro-
gressive exercise (<6 sessions); or 4) corticosteroid injection
then best-practice advice (1 session). The primary outcome
is shoulder pain and function at 12 months, measured using
the Shoulder Pain and Disability Index (SPADI) total score
[11,12]. We are conducting a parallel within-trial economic
analysis and estimating treatment effects in secondary out-
comes using a postal questionnaire at 8 weeks, 6 months,
and 12 months. Secondary outcomes include sub-domains of
the SPADI (pain and function); health-related quality of life
(EQ-5D-5L) score [ 13]; Fear Avoidance Belief Questionnaire
(physical activity 5-item subscale) [14]; Pain Self-efficacy
questionnaire (short form) [15]; sleep disturbance (Insom-
nia Severity Index) [16]; patient global impression of change
[17]; return to desired activities, including work, social life
and sport activities; patient adherence to exercise; any serious
adverse events; health resource use; additional out-of-pocket
expenses; and work absence.

Developing the GRASP trial exercise interventions

The GRASP trial interventions were developed follow-
ing Medical Research Council guidance for developing and
evaluating complex interventions [18]. We took into account
clinical guidelines, research evidence, current practice vari-
ation, deliverability in the UK NHS in terms of staffing,
resources and time, expert and patient opinion, acceptability
to clinicians and patients, and the need to ensure consistency
in delivery, and reproducibility.

Phase 1a: Clinical guidelines

There are no recommended National Institute for Health
and Care Excellence (NICE) clinical guidelines for treating
rotator cuff disorders. The BESS [19] Patient Care Pathway
for sub-acromial shoulder pain refers to physiotherapy and
exercise, but does not specify details.

Phase 1b: Research evidence

Although research to date suggests that exercise might
be a promising intervention for rotator cuff disorders [5,6],
there is little evidence for long-term clinical and cost-
effectiveness [20]. Supervised or home-based resistance
training to improve muscular strength is a key compo-
nent of exercise for rotator cuff disorders, although there
is no evidence that any specific programme is superior
[21,22]. Although exercises to treat rotator cuff disorders
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Fig. 1. British Elbow and Shoulder Society (BESS) guidelines’ diagnostic criteria. Reproduced with permission, copyright Oxford University: AJ Carr, JL

Rees.
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are predominantly performed at home without physiothera-
pist supervision, little attention has been paid to behavioural
frameworks to enhance exercise adherence or tackle unhelp-
ful pain beliefs [23]. Other physiotherapy modalities, such
as electrotherapy, acupuncture, soft-tissue mobilisation, and
manipulation, were not included in GRASP because cur-
rent research evidence does not support their efficacy when
compared to exercise or in terms of adding benefit to exercise-
alone approaches [24,25].

Corticosteroid injections are commonly used as a treat-
ment for rotator cuff disorders. Systematic review evidence
[26-28] has shown that corticosteroid injections may have
a short-term benefit in the shoulder over placebo in terms
of reduced pain and improved function. However, these
findings are inconclusive and there are concerns about longer-
term safety [29]. Combining injections and physiotherapy
has intuitive appeal, with some evidence of an additive, but
not interactive, short-term effect [28,30-32]. Unguided cor-
ticosteroid injections are included in the GRASP trial to
investigate their longer-term safety. Although ultrasound is
increasingly used to guide injections in primary care, the
SUPPORT trial (comparing guided and unguided injection)
and others have demonstrated that it is no more effective than
standard injection practice [33,34].

Phase 2: Intervention development

The lack of evidence for particular exercises or treat-
ment intensity and duration mirrors the wide variation in
UK physiotherapy practice. With no clear evidence or clin-
ical consensus, advice from clinicians, patient and public
representatives, and other experts was crucial.

Twenty-six clinicians, researchers, patients, and public
representatives attended a GRASP intervention development
meeting (17 June 2016, see Acknowledgements). Delegates
discussed and evaluated a comprehensive list of 22 exercise
types commonly used in clinical practice and/or reported in
trials of shoulder pain treatments (see online supplementary
file). The delegates categorised the exercises into essential
exercises, optional exercises, or considered not important for
managing rotator cuff disorders.

The selected essential exercises generally strengthen the
posterior rotator cuff muscles (supraspinatus, infraspinatus,
and teres minor) and load the shoulder into an elevated
position, consistent with current trial evidence [35,36]. The
GRASP trial thus included these exercise types as an essential
component of both the progressive exercise and best-practice
advice exercise programmes. Delegates agreed that both
interventions should be as practical and simple as possi-
ble. Some exercises were considered important for patients
with specific presentations or in particular circumstances.
These were included as optional exercises in the progres-
sive exercise intervention. They were not incorporated into
the best-practice advice intervention, which prioritised a sim-
ple progressive set of exercises likely to benefit most patients

and that could be easily understood and performed at home
without supervision.

Delegates agreed that stretching was not a priority tar-
get in rotator cuff disorders and that range-of-motion could
be incorporated into other active exercises. A posterior cap-
sule/soft tissue stretch for the shoulder was included as
an option in the progressive exercise intervention as we
recognised that these stretches feature in many exercise
programmes evaluated in other clinical trials [20]. Isolated
exercises to correct posture towards a theoretical ideal were
not included as there is limited evidence for this approach
[37]. Experts disagree whether exercises can or should pro-
voke symptoms or should be symptom-free. There is limited
evidence for these alternatives, athough evidence is building
up for the acceptability of mild-to-moderate pain symptoms
during exercise [38,39]. The Participant Information Booklet,
included as part of the GRASP trial intervention materials,
and treating physiotherapist, advise participants that some
pain during the exercises is acceptable, provided they find
it manageable and symptoms resolve to an acceptable level
within a few hours [39].

After the meeting we developed detailed intervention
manuals for therapists, which described the key components
of the progressive exercise and best practice advice interven-
tions. We also developed patient facing materials, which were
reviewed by patient representatives.

Phase 3a: Internal pilot

As part of the GRASP trial we ran an internal pilot from
February to June 2017 at three sites, recruiting 42 partici-
pants. The aim of the internal pilot was to test and refine
the recruitment process and explore treatment acceptability.
The clinicians delivering the GRASP interventions were also
asked to provide feedback on delivery of the intervention.
The intervention manuals and training materials were sub-
sequently refined to clarify identified misconceptions, and
were finalised. The interventions did not require significant
modifications.

Phase 3b: The GRASP trial interventions

The interventions are reported following the template for
intervention description and replication (TIDieR) checklist
[40], Consensus on Exercise Reporting Template (CERT)
[41], and Workgroup for Intervention Development and Eval-
uation Research (WIDER) recommendations for behaviour
change interventions [42].

Sub-acromial corticosteroid injection

Participants randomised to receive a sub-acromial corti-
costeroid injection receive the injection before starting the
physiotherapy intervention (typically within 10 days of ran-
domisation). The injection is predominately delivered by
extended-scope physiotherapists with appropriate post reg-
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istration qualifications working within local patient group
directives or equivalent. This delivery method is increasingly
common NHS practice.

The corticosteroid (up to 40mg methylprednisolone
acetate or triamcinolone acetonide) is given with local
anaesthetic (up to S5ml 1% lidocaine or up to 10ml 0.5%
bupivacaine hydrochloride), following local treatment proto-
cols. These two corticosteroids are the most routinely used
for shoulder pain. There is no clear evidence that one is
more effective than the other [28]. Participants are advised
to avoid strenuous shoulder activity and heavy lifting for 24
to 48 hours post injection. A second injection can be given
after 6 weeks (but within 16 weeks of randomisation), but
is only administered to participants who receive good initial
benefit from the first injection and request further pain relief
to facilitate exercise.

GRASP exercise interventions

Table 1 summarises the key components of the GRASP
physiotherapy interventions. The interventions are delivered
face-to-face, one-to-one, by UK-registered physiotherapists
based at physiotherapy and musculoskeletal services across
England.

Research physiotherapists on the GRASP team provide
one full day of face-to-face training on the progressive exer-
cise intervention and at least half a day of face-to-face training
on the best-practice advice intervention to the relevant deliv-
ering physiotherapists. Physiotherapists are trained to deliver
either the progressive exercise intervention or the best prac-
tice advice intervention (not both) in order to reduce the
risk of contamination. Training includes the trial background,
how to deliver the intervention, the exercises permitted within
the trial protocol, behavioural techniques to improve adher-
ence, trial reporting and paperwork, and practical examples
using case studies. Therapist manuals are provided detailing
all aspects of the trial and interventions. GRASP trial team
members are available post-training to provide support and
answer queries.

Assessment and advice

Appointments are coordinated so that participants typi-
cally start their first exercise session within 14 to 28 days
of randomisation. The physiotherapist carries out an initial
assessment as per their usual practice in order to identify
which shoulder movements, in relation to the rotator cuff,
are particularly problematic in terms of pain, weakness,
and restriction, and associated functional deficits. Partici-
pants receive a Participant Information Booklet containing
education and advice relevant to people with a rotator cuff
disorder (Table 2). Advice includes use of over-the-counter
analgesia, as per BESS guidance [19]. The treating physio-
therapist reinforces the education and advice aspects relevant
to that participant. Participants are advised to do exercises
for at least 4 months and continue longer if they are still

improving or find them helpful. Physiotherapists delivering
the intervention are trained in questioning techniques based
on cognitive behavioural models [43], to elicit and address
unhelpful beliefs about shoulder pain or exercise that may
impede exercise adherence [44]. The advice and exercise
adherence strategies are described in more detail later on.

Progressive exercise intervention

Participants receive up to 6 sessions with a physiother-
apist over 16 weeks. The initial session lasts <60 minutes
for assessment and treatment initiation, followed by <5
follow-up sessions of 20 to 30 minutes each. The physio-
therapist and participant decide how frequently to schedule
the review appointments within the 16-week timeframe. Six
sessions over 16 weeks allows the exercise intensity to be
progressed, and is a volume of physiotherapy that is within
range of feasible delivery in the UK NHS. It is sufficient
time for a physiological response in the neuromuscular sys-
tem to improve function and for longer-term health behaviour
changes to occur. The Participant Information Booklet is pro-
vided in a file so that instructions on the progressive exercises
selected can be inserted, including detailed guidance and pho-
tos for each exercise. The physiotherapist and participant
jointly choose one to three exercises to address the prob-
lems identified during the assessment (Fig. 2). We anticipate
participants presenting with different problems and pain irri-
tability — the exercises are therefore categorised into three
difficulty levels (Level 1, 2 and 3 exercises), with progres-
sions within each level and different aims and guidelines to
match indications for use:

Level I exercises — Simple shoulder movements

Level 1 exercises aim to reduce fear, encourage normal
movement, improve shoulder mobility, and build confidence
in exercising at home (see online supplementary file). They
are appropriate for participants with irritable and/or severe
shoulder pain and/or fear avoidance. The frequency and the
number of sets and repetitions for each exercise are agreed
jointly between the physiotherapist and participant. Depend-
ing on their symptom severity, some participants may be able
to move straight to Level 2 exercises.

Level 2 exercises — Progressive structured resistance
training

Level 2 exercises address the essential exercises that tar-
get strengthening of the posterior rotator cuff muscles and
other optional exercises (see online supplementary file). The
essential exercises focus on the movements most commonly
affected by a rotator cuff disorder: resisted external rotation,
flexion, and abduction of the shoulder [35]. Resisted exercises
for other shoulder movements are optional. If participants are
prescribed exercises at Level 2, at least one must be from the
essential exercise category.

The American College of Sports Medicine (ACSM) guid-
ance for progressive resistance training recommends two to
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Overview of GRASP trial exercise interventions, as per TIDieR Criteria®.

TIDieR Items
Brief Name

Why

What

Materials:
Participants

Materials:
Physiotherapists

Procedures

Description

GRASP (Getting it Right: Addressing Shoulder Pain)

Physiotherapy-led exercise and advice are commonly used to manage rotator cuff disorders but
evidence is lacking in terms of how exactly it should be delivered, and whether patients do better if
they get a corticosteroid injection before starting an exercise programme.

Progressive exercise

Home exercise and advice programme overseen by
physiotherapist over six sessions within 16 weeks.

Participant Information Booklet (see Table 2) and
exercise instruction sheets with photos.

Action planner and exercise diary (see Table 3 and
online supplementary file)

Resistance bands (if applicable)

Therapist manuals: detailing all aspects of the trial and
the intervention and a quick reference guide for use in
the clinic

Training: one full day face-to-face training delivered by
GRASP trial research physiotherapists.

Initial appointment
Assess participant as per normal physiotherapy practice

Issue folder containing the Progressive Exercise
Participant Information Booklet

Agree level of exercise that is most appropriate for the
participant initially (see Figure 2 and 3)

Advice should address barriers to exercise identified
during assessment

Provide education regarding pain during and after
exercise

Best practice advice

Home exercise and advice programme
initiated during a single face-to-face
session with a physiotherapist, and then
performed unsupervised by participant at
home.

Participant Information Booklet (see
Table 2) incorporating exercise
instructions with photos.

Action planner and exercise diary (see
Table 3 and online supplementary file)

Exercise instruction videos via website or
DVD

Resistance bands

Same as progressive exercise
intervention, but training was at least half
a day.

Single face-to-face appointment

Assess participant as per normal
physiotherapy practice.

Issue Best Practice Advice Participant
Information Booklet

Explain exercise ladder (see online
supplementary file) and agree with
participant what level of the ladder is
most appropriate initially

Educate participants how to progress and
regress their exercises.
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Table 1 (Continued)

Who provides

How

Where

When and how
much

D.J. Keene et al. / Physiotherapy 107 (2020) 252-266

Help participant to complete exercise documentation
(exercise diary and action planner

Make follow-up appointment(s)

Complete Treatment Log

Appointments 2-6

Reassess as per normal physiotherapy practice
Assist participant to progress/regress exercises

Reassure the participant, reinforce key messages from
the advice and education

Review home exercise programme using the exercise
diary

Discuss return to functional activities
Review action planner

Complete Treatment Log (after every session)

Physiotherapists already working in NHS
musculoskeletal services.

GRASP does not exclude physiotherapists based on
number of years qualified or experience treating
shoulder conditions.

Participants receive up to six sessions with a
physiotherapist over 16 weeks.

The initial session lasts up to 60 minutes for
assessment. It is then followed by up to five sessions of
20 to 30 minutes each.

Physiotherapy sessions are in outpatient clinics based in
the UK NHS.

Exercise programme is performed by the participant at
home.

Initial Appointments is coordinated within 14 to 28 days
of randomisation, as per local appointment availability.

Up to 5 follow-up sessions arranged within 16 weeks.

Ensure participant knows how to access
the exercise videos online, or issue DVD,
or both.

Advice should address barriers to exercise
identified during assessment

Provide education regarding pain during
and after exercise

Help participant to complete exercise
documentation (exercise diary and action
planner)

Strategies to encourage adherence to
exercise will be less extensive than in the
progressive exercise intervention as they
need to be feasible to deliver within a
single session (see Table 3).

Discharge participant with
advice/encouragement to continue with
the self-management exercise
programme for at least 16 weeks.

Complete Treatment Log.

Same as progressive exercise
intervention.

Participants receive a single face-to-face
session with a physiotherapist lasting up
to 60 minutes

Same as progressive exercise intervention

Same as progressive exercise, but without
any follow-up appointments.

Volume of exercise detailed in the
manuscript.
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Tailoring

Modifications
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Can be less than 6 session if participant has met
rehabilitation goals and is self-managing condition.

Volume of exercise described in Figures 2 and 3 and
detailed in manuscript.

Education and advice

Focus of education and advice are individualised based
on assessment

Exercises

Selection, manipulation of sets, repetitions and/or load
is a joint decision-making process

Range of motion and position may be modified to
accommodate the patient’s comfort and preferences

Education and advice

Focus of education and advice are
individualised based on assessment

Exercises

The range of motion through which an
exercise is performed, and the load and
volume, may be increased or decreased

Quick reference guides for each intervention were produced after the pilot phase, containing all key
operational procedures for each intervention to supplement the comprehensive manuals.

Intervention Fidelity

How well:
Training

How well:
Physiotherapists

How well:

Participants

How well:
Reporting

All aspects of training delivery, content, structure, duration and therapists’ confidence to implement
the intervention were evaluated using the post training feedback forms completed anonymously.

Intervention fidelity is monitored centrally via treatment logs, and during site monitoring and quality
assurance visits. If performance is found to be below the required standard of protocol adherence,

further measures (e.g. further training) will be instituted after discussion with the trial management

team and the site.
Exercise adherence

Physiotherapists review the exercise diary at each
subsequent session.

Participants asked to report exercise frequency in
postal follow-up questionnaires at 8 weeks, 6 months,
and 12 months.

Exercise adherence

Participants asked to report exercise
frequency in postal follow-up
questionnaires at 8 weeks, 6 months, and
12 months.

Intervention fidelity will be reported with main trial results.
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Table 2

Contents of the GRASP trial Participant Information Booklet.

Section Contents

Introduction Summary of common treatments for rotator cuff disorders

What is the rotator cuff?
What does the rotator cuff do?

What can go wrong with the rotator cuff?
What can I do to help my rotator cuff problem?

Maintaining physical fitness

Return to usual physical activities
Modifying activities

Work

Sleeping

Looking after your mental wellbeing
Coping with flare-ups

Exercise guide

Description of rotator cuff muscles

Function of rotator cuff muscles

Possible mechanisms and common symptoms of rotator cuff disorders
Introduction to role of self-management advice, includes simple pain education, pain

management (including use of heat and cold, medication, and pacing)

Importance of staying active

Fear-avoidance, deconditioning, and how to address these

Modifying rather than avoiding activities

Advice on returning to work activities

Sleep positions, pacing to lessen night-time pain

Activities to maintain a positive mood and when to seek medical advice
Planning exercise and activity for times when pain is more severe
Benefits of exercise and how long to continue with exercise

Pain during and after exercise

Guidance on doing GRASP exercises with full instructions (colour photographs and text

explaining technique and modifications that can be made)

NB: details are specific to the progressive exercise or best-practice advice intervention
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Assessment

v

Agree level of exercise — can advise to
do Level 1 to 3 exercises

v

Level 2

Level 1

v

Select suitable

Level 1 exercises SHEICISES

Select suitable
Level 2 essential

v

Decide repetitions, 2 exercises

sets and frequency

Use guidelines for Level

v

(if required)

Select suitable Level 2
optional exercises

v

2 exercises

Use guidelines for Level

v

Check confidence level

~ Issue/review exercise diary

Issue/review action planner
Complete treatment log

v

Optional
stretch

\ 4 -
Devise task- :
specific
exercises to :
facilitate :
functional
restoration.
Decide :
repetitions, :
sets and
frequency
P2 :
~ !
( .............................. -

Review at next appointment

Fig. 2. Process map of the GRASP trial progressive exercise intervention.

three sessions of resistance training per week [45], whereas
many studies of resistance training in patients with muscu-
loskeletal disorders use daily exercise programmes [46,47].
We attempt to strike a balance, ensuring that the resistance
training is effective, but also regular enough to address other
aims such as building confidence in moving the arm and
re-learning motor skills. We ask GRASP participants to do
their exercises five days per week, with two non-consecutive
recovery days.

We regulate the exercise intensity with the modified Borg
scale of perceived exertion, an 11-point version of the Rating
of Perceived Exertion (RPE) scale [48] validated for quantify-
ing the intensity of resistance exercise [49]. Participants start
at a moderate load (3 to 4 on the Borg scale) to enhance moti-
vation and adherence and reduce the likelihood of symptom
flare-up. Fig. 3 contains detailed guidance on the scale and
how Level 2 exercises are initiated, progressed, and regressed.
Where appropriate, resistance bands or hand weights were

incorporated into the exercise, with the level of resistance
recommended being guided by the RPE scale feedback from
the participant.

Level 3 Exercise — Patient-specific functional restoration

Participants can progress to Level 3 when their initial
problems (e.g., weakness) begin to resolve. The physiothera-
pist amends the exercise programme to be more task-specific
(e.g., returning to sport) by devising a new exercise in con-
sultation with the participant. Level 3 exercises modify the
essential resistance training exercises towards the specific
movements required to achieve the participant’s individual
functional goals. The exercise may be high- or low-load,
using many or few repetitions, depending on the participant’s
needs. Not all GRASP participants will reach or need this
stage of the programme. We anticipate that Level 3 exercise
instructions will be given face-to-face and reinforced with
written guidance to aid recall.
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Using a number between 0 and 10, indicate on the scale above how hard it is to do the exercise.

Use the descriptions above the scale to help you.

With participant choose an exercise likely

to be suitable

Estimate a suitable starting load and

attempt 3 repetitions

RPE 2 or less:

increase resistance,
range of movement,
or choose a new
exercise as
appropriate and
repeat rating
procedure

RPE3 or4:

complete 5 more
repetitions (rest of
set) to ensure can

RPE 5 or more:

decrease resistance,
range of movement, |
or choose a new
exercise as
appropriate and
repeat rating
procedure

manage 8 repetition
in total. If
manageable, this is
the starting exercise
and resistance level.
If not, reduce
resistance, range of

movement, or
choose a different
exercise.

Initial
Once RPE 3 or 4, start home
exercise with 1 set x 8 reps

Progression

exercises may be progressed:

(advising to build up to 12 . Add sets up to 2 or 3 sets of 8-12 repetitions, rest 2 minutes
reps as appropriate), once between sets

per day, 5 times a week . Increase load/resistance to get back to RPE 3 or 4

(with 2 non-consecutive rest .

If RPE lower than 3 and has successfully progressed to 12 repetitions,

Further increase load/resistance to RPE 4-5, or 5-7, if participant

Regression

If the patient cannot do 8 repetitions of a
particular exercise at the selected load and
target RPE, or can manage this but
experiences an unacceptable increase in
pain, reduce the load to a level where they
are able to do at least 8 repetitions.

days in between). confident If they are still unable to do 1 set of 8

. Increase in sets and load could be done together if the repetitions using the lowest load then you
Repeat for each level 2 participant and therapist agree can:
exercise in programme up to . A more difficult exercise should be considered when either: ° Remove load altogether
maximum ?f three exercises, e The maximum volume of sets and repetitions (3x12) at Borg RPE ®  Reduce repetitions to <8
advise 2 minutes’ rest =7 achieved, or e Reduce range of movement or
between exercises (and e If change of exercise deemed appropriate to progress the alter the position
sets). exercise programme . Choose another exercise

Fig. 3. Guidance for setting Level 2 resistance exercises in the GRASP trial (a) modified BORG*>** scale (b) setting the initial exercise and progression and

regression decision guidance.

Optional stretching exercise

Posterior capsule and/or soft tissue stretches of the shoul-
der (see online supplementary file) are included as optional
exercises at any stage. We recommend selective use, gener-
ally for younger adults engaged in throwing or other overhead
athletic or physical activities [50] who have posterior cap-
sule tightness. We anticipate these exercises to be suitable
for participants with low irritability, if they do not provoke
symptoms. Although discomfort and stretching sensations
may be felt during stretches, we do not anticipate provocation

of anterior shoulder pain or reproduction of the participant’s
specific symptoms. We advise holding stretches for 20 to 30
seconds, but the physiotherapist and participant decide the
number of repetitions and frequency.

Best-practice advice intervention

The best-practice advice intervention is given as a sin-
gle face-to-face session with a physiotherapist, lasting up to
60 minutes. With only one session, there is a substantially
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Behavioural strategies to address barriers to exercise.

Behaviour change technique

Progressive Exercise

Best Practice Advice

Education and persuasion

Information face-to-face and in Participant Information Booklet
on benefits of exercise

Same as Progressive Exercise

Training

Exercises demonstrated; instructions provided in written form;
practiced within the session and at home independently; reviewed
at each appointment and feedback provided

Exercises demonstrated; instructions provided in written
and video form (web and/or DVD); practiced within the
session and at home independently

Graded tasks

Focus on starting with a manageable amount of exercise (up to 3
exercises). Use of modified BORG scale to set resistance
exercise, initally at lower levels and then increase difficulty,
volume, load (see Fig. 3)

Focus on starting with a manageable amount of exercise
(1 to 2 exercises). Participants to increase volume, load
according to set progression advice.

Equipment provision to
enable exercise

Resistance band issued if appropriate; advice on what can be used
for hand weights

All participants issued resistance band to enable
exercise performance; advice on what can be used for
hand weights

Problem-solving

Over the sessions therapists facilitate participant problem-solving
and promote participant leading the decision-making about
progression/regression of programme; review barriers to exercise
(e.g. belief or practicalities) and discuss ways to overcome these;
agree exercise plan collaboratively.

Therapists encourage participant problem-solving
within the session; agree starting point on exercise
ladder collaboratively.

Action planning

Action planner document completed (where and when exercises
will be done), contingency plans, prompts/cues to do them, plan
what to do if pain increases; when and where exercise diary will
be completed. See also behavioural contract and confidence ruler
question.

Action planner document completed (where and when
exercises will be done), contingency plans, prompts/cues
to do them, plan what to do if pain increases; when and
where exercise diary will be completed.

Goal setting

Agree long-term and short-term goal (specific, measurable,
achievable, relevant, timed) ; reinforce link between goal and
exercise plan;

Agree long-term goal (specific, measurable, achievable,
relevant, timed); reinforce link between goal and
exercise plan

Review goals

Goals reviewed and adjusted at each session

Not applicable

Confidence ruler

Use the confidence ruler (0 to 10) to assess participants
confidence in doing agreed exercise plan, if 7 or less, discuss
reasons and adapt programme (see graded tasks) or address
barriers (see problem solving)

Not applicable

Feedback on exercise
performance from
physiotherapist

Within and between sessions; review action planners and diaries
each session; discrepancies in plan and performance reviewed

Within session only

Therapist feedback on
outcome of exercise

Progress in physical performance and symptoms highlighted after
re-assessment at each session.

Not applicable

Self-monitoring of exercise

Exercise diary to complete each day

Same as Progressive Exercise

Behavioural contract

Therapist and participant sign action planner document,
participant commits to doing exercises and bringing documents to
be reviewed at next appointment, therapist to reviewing exercise
diary.

Not applicable

Reduce negative emotions

Simple advice on managing low mood in the information booklet.
Provide reassurance about condition and capacity to exercise.

Same as Progressive Exercise

greater reliance on self-management than in the progres-
sive exercise intervention. As per the progressive exercise
intervention, participants are given a Participant Information
Booklet (Table 1), and the treating physiotherapist reinforces
the education and advice aspects that are particularly relevant.

Participants are given a simple set of self-guided exer-
cises to improve shoulder strength and function that can be
progressed and regressed independently at home, depend-
ing on their capability. The exercise instructions are given in
the Participant Information Booklet and in exercise videos
available via the internet and on DVD. We aimed to make

the information accessible and appealing to a wide range of
individuals by using different media [51].

This intervention offers a simpler range of exercise options
than the progressive exercise intervention. The physiothera-
pist and participant together choose one or two exercises from
the Best Practice Advice Exercise Ladder (see online supple-
mentary file). The exercises on the ladder are arranged with
easier exercises on the lower rungs and more difficult exer-
cises on the higher rungs. Participants should start at the level
of exercise that they are capable of undertaking, not necessar-
ily the lowest rung. If two exercises are selected, these need
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not be from the same rung. The lowest level are simple shoul-
der exercises to reduce fear of movement, encourage normal
movement, build shoulder mobility, and build confidence in
carrying out self-directed exercises. Higher levels introduce
a greater extent of of resistance exercises for posterior rotator
cuff strengthening.

The Borg RPE scale is not used to measure intensity
for participants in the best-practice advice group in order
to simplify the programme and maximise participant under-
standing. Participants should report finding the exercise(s)
moderately difficult (i.e., not easy but not extremely hard).
They begin with one set of eight repetitions at the selected
load and aim to build up to 12 repetitions, exercising once
daily five days per week, with non-consecutive rest days. If
the exercise(s) become too easy, another set can be added,
up to a maximum of three sets. If the expanded set becomes
too easy, the exercise(s) should be exchanged for the next
level of difficulty. The next exercise should again start with
one set of eight repetitions and build up in the same way.
If the participant encounters difficulties, they can reduce the
load and/or number of sets/repetitions or regress to an easier
exercise.

Strategies to encourage exercise adherence

Estimates suggest that up to 70% of patients do not adhere
to prescribed physiotherapy treatments [52]. As part of the
GRASP trial interventions we have incorporated strategies
to promote adherence to the exercise interventions. These
strategies are less extensive in the best-practice advice inter-
vention than the progressive exercise intervention, as they
must feasibly be delivered within a single session.

Modifiable behavioural targets were identified from a
systematic review of barriers to physiotherapy adherence,
including in-treatment exercise adherence, low self-efficacy,
depression, anxiety, helplessness, greater perceived barriers
to exercise, and pain levels during exercise [23]. Table 3 sum-
marises the behaviour change techniques used in the GRASP
exercise interventions, based on the behaviour change tech-
niques taxonomy [53]. These techniques were selected based
on their evidence base [54], successful use in other trials [47],
and recommendations in the NHS Health Trainer Handbook
[55]. Participants are asked to complete an Exercise Action
Planner and Exercise Diary tailored to the interventions (see
online supplementary file). Although exercise diaries have
questionable reliability for measuring adherence due to real-
time compliance and recall bias [56], there is evidence to
suggest that they promote adherence [57]. We are assessing
adherence to exercises in the follow-up questionnaires, with
participants reporting exercise frequency.

Concomitant care
Participants can seek other treatment during the trial as per

usual care. Additional treatments, including GP visits or other
health professional consultations, medication, other physical

or alternative therapies, will be recorded as part of participant
follow up questionnaires at 8§ weeks, 6 and 12 months.

Monitoring, quality assurance and safety

We monitor intervention delivery fidelity using site moni-
toring visits, quality assurance visits, and central monitoring
of treatment session logs. Each site is visited at least twice
annually to ensure the physiotherapists adhere to the inter-
vention protocol. The trial research physiotherapists attend
an appointment session for each trial intervention and com-
plete a standardised checklist covering knowledge of trial
procedures, returning trial paperwork, storing trial materials,
intervention delivery timing, and adherence to intervention
protocols. The delivering physiotherapist receives feedback
at the end of each quality assurance visit. If protocol adher-
ence is below the required standard, further measures (e.g.,
retraining) will be instituted after discussion with the trial
team and site.

Clinicians delivering the GRASP intervention are asked
to complete treatment logs at the end of each session, con-
sisting of a checklist documenting the key elements of the
session (e.g., exercises, sets and repetitions, load, injection
type and dosage/volume). These are returned to the cen-
tral GRASP trial team, who review and enter them onto
the trial database. Custom-designed reports are generated
for centrally monitoring the intervention delivery includ-
ing the timing, number and duration of sessions, injection
details (e.g. volume/dosage), content of treatment sessions,
participant attendance, and paperwork return. Intervention
delivery is thus monitored on a site-by-site and overall basis.
Monitoring will reveal deviations or discrepancies from the
trial protocol, which will be investigated and, if required,
measures will be taken to address them at an early stage
throughout the duration of the trial.

Foreseeable adverse events occurring as a result of the trial
intervention(s) are not being recorded as part of the GRASP
trial. Participants are provided with information on poten-
tial adverse events from exercise and corticosteroid injection
(if applicable), including what to do if they experience an
adverse event. Serious Adverse Events (SAEs) (defined as
any unexpected medical occurrence than can result in death,
is life threatening or results in hospitalisation or incapacity)
are highly unlikely to occur but will be reported as per the
trial protocol [10].

Conclusion

This article describes the development and details of
the GRASP interventions for treating rotator cuff disorders,
tested as part of a multi centre randomised controlled trial.
The clinical and cost-effectiveness of a progressive exercise
intervention versus best-practice advice, with and without
corticosteroid injection, will be reported at the end of the
GRASP trial. Trial materials including the training materials
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and intervention manuals will be made available via the trial
website on completion of the trial.

Key messages

e The Getting it Right: Addressing Shoulder Pain
(GRASP) trial is a large-scale, multicentre, ran-
domised controlled trial investigating the clinical and
cost-effectiveness of a progressive exercise interven-
tion versus a best-practice advice intervention, with
or without corticosteroid injection, for treating people
with a rotator cuff disorder.

e Interventions were developed using the Medical
Research Council guidance on complex interven-
tions, and included a stakeholder meeting of 26
clinicians, researchers, and patient representatives.

e The best-practice advice (1 session) and progressive
exercise (<6 sessions over 16 weeks) interventions
both involve face-to-face, one-to-one physiother-
apist appointments and include self-management
advice, home-exercise instruction, and behaviour-
change strategies to target exercise adherence.

e Theresults of the GRASP trial are anticipated in 2020.
This large scale evaluation on 708 participants will
provide high quality evidence to best inform clinical
practice for the management of people with shoulder
pain due to a rotator cuff disorder.

e A critical stage of evaluating the complex interven-
tions in the GRASP trial is ensuring details of the
development and content of the interventions are
available to clinicians and researchers to facilitate
their implementation.

Disclaimer

The views expressed are those of the author(s) and not
necessarily those of the NHS, the NIHR, or the Department
of Health and Social Care.

Acknowledgments

We acknowledge English language editing by Dr Jennifer
A de Beyer of the Centre for Statistics in Medicine (Univer-
sity of Oxford), Deborah Brown (University of Oxford) for
contributing to the development of the intervention materials,
and Iveta Simera, Richard Goodier and Jean Millar (Patient
and Public Involvement representatives) for reviewing the
GRASP trial patient-facing materials.

GRASP intervention development stakeholder meet-
ing delegates:

Marcus Bateman (Derby Teaching Hospitals NHS Foun-
dation Trust), Graham Boniface (University of Oxford),

Debbie Brown (University of Oxford), Suzanne Folley
(East Lancashire Hospitals NHS Trust), Beth Fordham
(University of Oxford), Jo Gibson (Royal Liverpool and
Broadgreen University Hospitals NHS Trust), Richard Good-
ier (Patient and Public Involvement representative), Sean
Gove (Bristol Community Health), Zara Hansen (Univer-
sity of Oxford), Peter Heine (University of Oxford), Sally
Hopewell (University of Oxford), Richard Husselbee (Birm-
ingham Community Healthcare NHS Trust), Anju Jaggi
(Royal National Orthopaedic Hospital NHS Trust), Gill Jones
(Oxford Health NHS Foundation Trust), Harry Kardami-
las (Bucks Musculoskeletal Intergrated Care Service, Care
UK), David Keene (University of Oxford), Chris Littlewood
(Keele University), Caroline Miller (University Hospitals
Birmingham NHS Foundation Trust), Michelle Moynihan
(Oxford University Hospitals NHS Foundation Trust), Peter
O’Hara (Patient and Public Involvement representative),
Iveta Simera (Patient and Public Involvement representative),
Yogita Stokes (Sandwell and West Birmingham Hospitals
NHS Trust), Georgina Taylor (Oxford University Hospitals
NHS Foundation Trust), Helen Thompson (East Lancashire
Hospitals NHS Trust), Esther Williamson (University of
Oxford), Elaine Willmore (Gloucestershire Hospitals NHS
Foundation Trust). Special thanks to Katie Chegwin (Uni-
versity of Oxford) for helping co-ordinate this meeting.

GRASP Internal Pilot Sites (Principal Investigator,
organisation)

Marcus Bateman (Derby Teaching Hospitals NHS Foun-
dation Trust); Helen Thompson (East Lancashire Hospitals
NHS Trust); Elaine Willmore (Gloucestershire Hospitals
NHS Foundation Trust).

Funding: This research is funded by the National Insti-
tute of Health Research Health Technology Assessment
Programme (15/26/06). The report was supported by the
NIHR Biomedical Research Centre, Oxford. Professor Lamb
receives funding from the NIHR Collaboration for Leader-
ship in Applied Health Research and Care Oxford at Oxford
Health NHS Foundation Trust and Dr Keene is supported
by an NIHR Post Doctoral Fellowship (PDF-2016-09-056).
Professor Carr receives funding from the NIHR, the Well-
come Trust, the Engineering and Physical Sciences Research
Council, and the Medical Research Council.

Ethical approval: Berkshire B Research Ethics Committee
(REC: 16/SC/0508).

Conflict of interest: None declared.

Appendix A. Supplementary data

Supplementary material related to this article can be
found, in the online version, at doi:https://doi.org/10.1016/
j-physio.2019.07.002.


https://doi.org/10.1016/j.physio.2019.07.002
https://doi.org/10.1016/j.physio.2019.07.002

D.J. Keene et al. / Physiotherapy 107 (2020) 252-266 265

References

[1] Mitchell C, Adebajo A, Hay E, Carr A. Shoulder pain: diagnosis and
management in primary care. BMJ (Clin Res Ed) 2005;331:1124-8.

[2] Linsell L, Dawson J, Zondervan K, Rose P, Randall T, Fitzpatrick
R, et al. Prevalence and incidence of adults consulting for shoulder
conditions in UK primary care; patterns of diagnosis and referral.
Rheumatology (Oxford, England) 2006;45:215-21.

[3] Struyf F, Lluch E, Falla D, Meeus M, Noten S, Nijs J. Influence of
shoulder pain on muscle function: implications for the assessment and
therapy of shoulder disorders. Eur J Appl Physiol 2015;115:225-34.

[4] Dean BJ, Gwilym SE, Carr AJ. Why does my shoulder hurt? A review
of the neuroanatomical and biochemical basis of shoulder pain. Br J
Sports Med 2013;47:1095-104.

[5] Hanratty CE, McVeigh JG, Kerr DP, Basford JR, Finch MB, Pendleton
A, et al. The effectiveness of physiotherapy exercises in subacromial
impingement syndrome: a systematic review and meta-analysis. Semin
Arthritis Rheum 2012;42:297-316.

[6] Littlewood C, Ashton J, Chance-Larsen K, May S, Sturrock B. Exer-
cise for rotator cuff tendinopathy: a systematic review. Physiotherapy
2012;98:101-9.

[7] Bennell K, Wee E, Coburn S, Green S, Harris A, Staples M, et al.

Efficacy of standardised manual therapy and home exercise programme

for chronic rotator cuff disease: randomised placebo controlled trial.

BMIJ (Clin Res Ed) 2010;340:¢2756.

Littlewood C, Malliaras P, Mawson S, May S, Walters SJ. Self-

managed loaded exercise versus usual physiotherapy treatment for

rotator cuff tendinopathy: a pilot randomised controlled trial. Phys-
iotherapy 2014;100:54—-60.
[9] Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew
M. Developing and evaluating complex interventions: the new Med-
ical Research Council guidance. BMJ (Clin Res Ed) 2008;337:
al655.

[10] Hopewell S, Keene DJ, Maia Schlussel M, Dritsaki M, Dutton S,
Carr A, et al. Clinical and cost-effectiveness of progressive exercise
compared with best practice advice, with or without corticosteroid
injection, for the treatment of rotator cuff disorders: protocol for a 2x2
factorial randomised controlled trial (the GRASP trial). BMJ Open
2017;7:e018004.

[11] Roach KE, Budiman-Mak E, Songsiridej N, Lertratanakul Y. Devel-
opment of a shoulder pain and disability index. Arthritis Care Res
1991:4:143-9.

[12] Williams Jr JW, Holleman Jr DR, Simel DL. Measuring shoulder
function with the Shoulder Pain and Disability Index. J Rheumatol
1995;22:727-32.

[13] Brooks R. EuroQol: the current state of play. Health Policy (Amster-
dam, Netherlands) 1996;37:53-72.

[14] Mintken PE, Cleland JA, Whitman JM, George SZ. Psychometric prop-
erties of the Fear-Avoidance Beliefs Questionnaire and Tampa Scale of
Kinesiophobia in patients with shoulder pain. Arch Phys Med Rehabil
2010;91:1128-36.

[15] Nicholas MK, McGuire BE, Asghari A. A 2-item short form of the Pain
Self-efficacy Questionnaire: development and psychometric evaluation
of PSEQ-2. J Pain 2015;16:153-63.

[16] Bastien CH, Vallieres A, Morin CM. Validation of the Insomnia Sever-
ity Index as an outcome measure for insomnia research. Sleep Med
2001;2:297-307.

[17] Kamper SJ, Maher CG, Mackay G. Global rating of change scales: a
review of strengths and weaknesses and considerations for design. J
Manual Manip Ther 2009;17:163-70.

[18] Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew
M, et al. Developing and evaluating complex interventions: the new
Medical Research Council guidance. BMJ (Clin Res Ed) 2008;337:
al655.

[19] Kulkarni R, Gibson J, Brownson P, Thomas M, Rangan A, Carr AJ,
et al. Subacromial shoulder pain. Shoulder Elbow 2015;7:135-43.

[8

—_

[20] Page MJ, Green S, McBain B, Surace SJ, Deitch J, Lyttle N, ez al. Man-
ual therapy and exercise for rotator cuff disease. Cochrane Database
Syst Rev 2016;6:Cd012224.

[21] Abdulla SY, Southerst D, Cote P, Shearer HM, Sutton D, Randhawa
K, et al. Is exercise effective for the management of subacromial
impingement syndrome and other soft tissue injuries of the shoul-
der? A systematic review by the Ontario Protocol for Traffic Injury
Management (OPTIMa) Collaboration. Man Ther 2015;20:646-56.

[22] Littlewood C, Malliaras P, Chance-Larsen K. Therapeutic exercise for
rotator cuff tendinopathy: a systematic review of contextual factors and
prescription parameters. Int J Rehabil Res 2015;38:95-106.

[23] Jack K, McLean SM, Moffett JK, Gardiner E. Barriers to treatment
adherence in physiotherapy outpatient clinics: a systematic review. Man
Ther 2010;15:220-8.

[24] Green S, Buchbinder R, Hetrick S. Acupuncture for shoulder pain.
Cochrane Database Syst Rev 2005. CD005319.

[25] Green S, Buchbinder R, Hetrick S. Physiotherapy interventions for
shoulder pain. Cochrane Database Syst Rev 2003. CD004258.

[26] Arroll B, Goodyear-Smith F. Corticosteroid injections for painful shoul-
der: a meta-analysis. Br J Gen Pract 2005;55:224-8.

[27] BuchbinderR, Green S, Youd JM. Corticosteroid injections for shoulder
pain. Cochrane Database Syst Rev 2003. Cd004016.

[28] Coombes BK, Bisset L, Vicenzino B. Efficacy and safety of
corticosteroid injections and other injections for management of
tendinopathy: a systematic review of randomised controlled trials.
Lancet 2010;376:1751-67.

[29] Dean BJ, Carr AJ. The effects of glucocorticoid on tendon and tendon
derived cells. Adv Exp Med Biol 2016;920:239-46.

[30] Crawshaw DP, Helliwell PS, Hensor EM, Hay EM, Aldous SJ,
Conaghan PG. Exercise therapy after corticosteroid injection for mod-
erate to severe shoulder pain: large pragmatic randomised trial. BMJ
(Clin Res Ed) 2010;340:¢3037.

[31] Rhon DI, Boyles RB, Cleland JA. One-year outcome of subacromial
corticosteroid injection compared with manual physical therapy for
the management of the unilateral shoulder impingement syndrome: a
pragmatic randomized trial. Ann Intern Med 2014;161:161-9.

[32] Hay EM, Thomas E, Paterson SM, Dziedzic K, Croft PR. A pragmatic
randomised controlled trial of local corticosteroid injection and phys-
iotherapy for the treatment of new episodes of unilateral shoulder pain
in primary care. Ann Rheum Dis 2003;62:394-9.

[33] Whittle S, Buchbinder R. In the clinic. Rotator cuff disease. Ann Intern
Med 2015;162. ITC1-15.

[34] Roddy E, Zwierska I, Hay EM, Jowett S, Lewis M, Stevenson K,
et al. Subacromial impingement syndrome and pain: protocol for a
randomised controlled trial of exercise and corticosteroid injection (the
SUPPORT trial). BMC Musculoskelet Disord 2014;15:81.

[35] Edwards P, Ebert J, Joss B, Bhabra G, Ackland T, Wang A. Exercise
rehabilitation in the non-operative management of rotator cuff tears: a
review of the literature. Int J Sports Phys Ther 2016;11:279-301.

[36] Ingwersen KG, Christensen R, Sorensen L, Jorgensen H, Jensen S,
Rasmussen S, et al. Progressive high-load strength training compared
with general low-load exercises in patients with rotator cuff tendinopa-
thy: study protocol for a randomised controlled trial. Trials 2015;16:
217.

[37] Ratcliffe E, Pickering S, McLean S, Lewis J. Is there a relationship
between subacromial impingement syndrome and scapular orientation?
A systematic review. Br J Sports Med 2014;48:1251-6.

[38] Klintberg IH, Cools AM, Holmgren TM, Holzhausen AC, Johansson
K, Maenhout AG, et al. Consensus for physiotherapy for shoulder pain.
Int Orthop 2015;39:715-20.

[39] Littlewood C, Bateman M, Brown K, Bury J, Mawson S, May S, et al.
A self-managed single exercise programme versus usual physiotherapy
treatment for rotator cuff tendinopathy: a randomised controlled trial
(the SELF study). Clin Rehabil 2015;30:686-96.

[40] Hoffmann TC, Glasziou PP, Boutron I, Milne R, Perera R, Moher
D, et al. Better reporting of interventions: template for intervention


http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0005
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0005
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0005
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0005
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0005
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0005
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0005
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0005
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0005
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0005
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0005
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0005
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0005
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0005
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0005
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0005
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0005
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0005
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0005
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0005
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0005
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0005
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0005
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0010
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0015
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0020
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0025
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0030
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0035
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0040
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0045
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0050
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0055
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0060
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0065
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0065
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0065
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0065
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0065
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0065
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0065
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0065
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0065
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0065
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0065
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0065
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0065
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0065
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0065
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0065
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0065
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0065
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0065
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0070
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0075
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0080
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0085
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0090
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0095
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0100
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0105
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0110
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0115
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0120
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0120
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0120
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0120
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0120
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0120
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0120
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0120
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0120
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0120
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0120
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0120
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0120
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0120
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0120
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0120
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0120
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0125
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0125
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0125
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0125
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0125
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0125
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0125
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0125
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0125
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0125
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0125
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0125
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0125
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0125
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0125
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0125
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0125
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0125
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0125
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0125
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0125
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0130
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0130
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0130
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0130
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0130
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0130
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0130
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0130
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0130
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0130
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0130
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0130
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0130
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0130
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0130
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0130
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0130
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0130
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0130
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0130
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0130
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0135
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0135
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0135
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0135
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0135
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0135
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0135
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0135
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0135
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0135
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0135
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0135
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0135
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0135
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0135
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0135
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0135
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0135
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0135
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0140
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0145
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0150
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0155
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0160
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0165
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0165
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0165
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0165
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0165
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0165
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0165
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0165
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0165
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0165
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0165
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0165
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0165
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0165
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0165
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0165
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0170
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0175
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0180
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0185
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0190
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0195
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200

266 D.J. Keene et al. / Physiotherapy 107 (2020) 252-266

description and replication (TIDieR) checklist and guide. BMJ (Clin
Res Ed) 2014;348.

[41] Slade SC, Dionne CE, Underwood M, Buchbinder R. Consensus on
exercise reporting template (CERT): explanation and elaboration state-
ment. BrJ Sports Med 2016;50:1428-37.

[42] Scott SD, Albrecht L, O’Leary K, Ball GD, Hartling L, Hofmeyer A,
et al. Systematic review of knowledge translation strategies in the allied
health professions. Implement Sci 2012;7:70.

[43] Shawe-Taylor M, Rigby J. Cognitive behaviour therapy: its evolution
and basic principles. J R Soc Promot Health 1999;119:244-6.

[44] Moseley GL, Butler DS. Fifteen years of explaining pain: the past,
present, and future. J Pain 2015;16:807-13.

[45] Kraemer WJ, Adams K, Cafarelli E, Dudley GA, Dooly C, Feigen-
baum MS, et al. American College of Sports Medicine position stand.
Progression models in resistance training for healthy adults. Med Sci
Sports Exerc 2002;34:364-80.

[46] Heine PJ, Williams MA, Williamson E, Bridle C, Adams J, O’Brien A,
et al. Development and delivery of an exercise intervention for rheuma-
toid arthritis: strengthening and stretching for rheumatoid arthritis of
the hand (SARAH) trial. Physiotherapy 2012;98:121-30.

[47] Williams MA, Williamson EM, Heine PJ, Nichols V, Glover MJ, Drit-
saki M, et al. Strengthening and stretching for Rheumatoid Arthritis
of the Hand (SARAH). A randomised controlled trial and economic
evaluation. Health Technol Assess 2015;19:1-222.

[48] Borg GA. Psychophysical bases of perceived exertion. Med Sci Sports
Exerc 1982;14:377-81.

[49] McGuigan MR, Foster C. A new approach to monitoring resistance
training. Strength Cond J 2004;26:42-7.

[50] McClure P, Balaicuis J, Heiland D, Broersma ME, Thorndike CK,
Wood A. A randomized controlled comparison of stretching proce-
dures for posterior shoulder tightness. J Orthop Sports Phys Ther
2007;37:108-14.

[51] Hill AM, McPhail S, Hoffmann T, Hill K, Oliver D, Beer C, et al. A
randomized trial comparing digital video disc with written delivery of
falls prevention education for older patients in hospital. ] Am Geriatr
Soc 2009;57:1458-63.

[52] Sluijs EM, Kok GJ, van der Zee J. Correlates of exercise compliance
in physical therapy. Phys Ther 1993;73:771-82, discussion 83-6.

[53] Michie S, Richardson M, Johnston M, Abraham C, Francis J, Harde-
man W, et al. The behavior change technique taxonomy (v1) of 93
hierarchically clustered techniques: building an international consen-
sus for the reporting of behavior change interventions. Ann Behav Med
2013:46:81-95.

[54] Peek K, Sanson-Fisher R, Mackenzie L, Carey M. Interventions to
aid patient adherence to physiotherapist prescribed self-management
strategies: a systematic review. Physiotherapy 2016;102:127-35.

[55] Michie SRN, Fussell A, Hardeman W, Johnston M, Newman S, Yard-
ley L. Improving Health: Changing Behaviour, NHS Health Trainer
Handbook. Department of Health; 2008.

[56] Stone AA, Shiffman S, Schwartz JE, Broderick JE, Hufford MR.
Patient compliance with paper and electronic diaries. Control Clin
Trials 2003;24:182-99.

[57] Abraham C, Michie S. A taxonomy of behavior change techniques used
in interventions. Health Psychol 2008;27:379-87.

Available online at www.sciencedirect.com

ScienceDirect



http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0200
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0205
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0210
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0215
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0220
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0220
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0220
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0220
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0220
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0220
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0220
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0220
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0220
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0220
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0220
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0220
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0220
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0220
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0220
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0220
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0220
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0220
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0220
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0220
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0220
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0220
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0225
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0230
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0235
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0240
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0240
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0240
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0240
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0240
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0240
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0240
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0240
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0240
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0240
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0240
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0240
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0240
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0240
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0240
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0240
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0240
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0240
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0240
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0240
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0240
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0245
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0245
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0245
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0245
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0245
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0245
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0245
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0245
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0245
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0245
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0245
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0245
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0245
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0245
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0245
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0245
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0245
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0245
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0245
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0245
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0250
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0255
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0260
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0265
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0270
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0275
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0280
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0285
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0285
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0285
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0285
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0285
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0285
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0285
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0285
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0285
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0285
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0285
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0285
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0285
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0285
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0285
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0285
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0285
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0285
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0285
http://refhub.elsevier.com/S0031-9406(19)30078-1/sbref0285
http://www.sciencedirect.com/science/journal/00319406

	Development and implementation of the physiotherapy-led exercise interventions for the treatment of rotator cuff disorders...
	Introduction
	GRASP trial overview
	Developing the GRASP trial exercise interventions
	Phase 1a: Clinical guidelines
	Phase 1b: Research evidence
	Phase 2: Intervention development
	Phase 3a: Internal pilot
	Phase 3b: The GRASP trial interventions
	Sub-acromial corticosteroid injection
	GRASP exercise interventions
	Assessment and advice
	Progressive exercise intervention
	Level 1 exercises – Simple shoulder movements
	Level 2 exercises – Progressive structured resistance training
	Level 3 Exercise – Patient-specific functional restoration
	Optional stretching exercise

	Best-practice advice intervention
	Strategies to encourage exercise adherence
	Concomitant care
	Monitoring, quality assurance and safety

	Conclusion
	Disclaimer
	Acknowledgments
	Appendix A Supplementary data
	References


