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Abstract 

Background  Adherence to physiotherapeutic treatment and recommendations is crucial to achieving planned goals 
and desired health outcomes. This overview of systematic reviews synthesises the wide range of additional interven-
tions and behaviour change techniques used in physiotherapy, exercise therapy and physical therapy to promote 
adherence and summarises the evidence of their efficacy.

Methods  Seven databases (PEDro, PubMed, Cochrane Library, Web of Science, Scopus, PsycINFO and CINAHL) were 
systematically searched with terms related to physiotherapy, motivation, behaviour change, adherence and effi-
cacy (last searched on January 31, 2023). Only systematic reviews of randomised control trials with adults were 
included. The screening process and quality assessment with AMSTAR-2 were conducted independently by the two 
authors. The extracted data was synthesised narratively. In addition, four meta-analyses were pooled in a panoramic 
meta-analysis.

Results  Of 187 reviews identified in the search, 19 were included, comprising 205 unique trials. Four meta-analyses 
on the effects of booster sessions, behaviour change techniques, goal setting and motivational interventions showed 
a significantly small overall effect (SMD 0.24, 95% CI 0.13, 0.34) and no statistical heterogeneity (I2 = 0%) in the pano-
ramic meta-analysis. Narrative synthesis revealed substantial clinical and methodological diversity. In total, the cer-
tainty of evidence is low regarding the efficacy of the investigated interventions and techniques on adherence, due 
to various methodological flaws. Most of the RCTs that were included in the reviews analysed cognitive and behav-
ioural interventions in patients with musculoskeletal diseases, indicating moderate evidence for the efficacy of some 
techniques, particularly, booster sessions, supervision and graded exercise. The reviews provided less evidence 
for the efficacy of educational and psychosocial interventions and partly inconsistent findings. Most of the available 
evidence refers to short to medium-term efficacy. The combination of a higher number of behaviour change tech-
niques was more efficacious.

Conclusions  The overview of reviews synthesised various potentially efficacious techniques that may be combined 
for a holistic and patient-centred approach and may support tailoring complex interventions to the patient’s needs 
and dispositions. It also identifies various research gaps and calls for a more holistic approach to define and measure 
adherence in physiotherapy.
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Background
Adherence to physiotherapeutic1 treatment and recom-
mendations is crucial to achieving the planned goals and 
desired effects [1, 2]. This is because the desired effects 
are usually only achieved in the long term if the recom-
mended treatment and home-based exercises are carried 
out regularly. However, non-adherence in physiother-
apy can be as high as 70%, particularly in unsupervised 
home exercise programmes [1, 3] and may differ among 
medical conditions [4]. The World Health Organization 
defines adherence to therapy as ‘the extent to which a 
person’s behaviour—taking medication, following a diet 
and/or executing lifestyle changes, corresponds with 
agreed recommendations from a health care provider’ 
[5]. Long-term adherence often requires lifestyle changes, 
which can be supported by behaviour change techniques 
(BCTs). BCTs are considered the ‘active, replicable and 
measurable component of any intervention designed 
to modify behaviour’ ([6],cf. [7]). BCTs are defined and 
operationalised in the behaviour change taxonomy [8], 
based on theoretical underpinnings and a Delphi study. 
Theoretical models to explain (non-)adherence and (a) 
motivation as well as techniques to promote behaviour 
change have been extensively studied in health and exer-
cise psychology [9–11]. Rhodes and Fiala [12] argue that 
despite several strong psychological theories that have 
been developed to explain behaviour, few provide guid-
ance for the design and development of interventions. 
Furthermore, theories may not be equally applicable to 
all behavioural domains, therapeutic regimes and set-
tings. For example, the factors determining adherence 
to (passive) medication use differ from those influenc-
ing adherence to (active) physical therapies and exercise 
behaviour (cf. [5]). This review specifically addresses the 
domain of physiotherapy and therapeutic exercise.

Existing reviews of predictive studies identified factors 
influencing adherence positively or negatively, show-
ing the predominately conflicting and low evidence of a 
wide range of predictive factors for adherence [1, 2, 13]. 
Moderate to strong evidence was shown for some factors, 
referring to previous (adherence) behaviour and treat-
ment experiences, physical activity level, social support 
and psychosocial conditions, number of exercises and 
motivational dispositions. Such predictive studies have 
identified the possible targets for intervention but do not 
provide evidence on the efficacy of interventions. In con-
trast, randomised control trials (RCTs) are recognized as 

the preferred study design for investigating the efficacy 
of interventions. Thus, this overview of reviews1 aimed 
at providing a synthesis of reviews that examined RCTs, 
allowing for the discussion of the efficacy of different 
interventions and BCTs on adherence-related outcomes.

There are numerous reviews on adherence to physi-
otherapy and (home-based) exercise, and on BCTs to 
increase physical activity levels, therapeutic exercise or 
self-organised exercise [1–3, 14–18]. Yet, no systematic 
overview of reviews has been identified that specifically 
synthesised the efficacy of interventions and techniques 
to enhance adherence to physiotherapy.

Objectives and research questions
Therefore, the aim of this overview of reviews was to syn-
thesise the evidence on the efficacy of interventions and 
techniques on adherence in physiotherapy, to explore het-
erogeneity regarding the theoretical underpinnings, types 
of interventions used, and the adherence-related measures 
and outcomes reported, and finally to identify research 
gaps. Thus, the primary research question is the follow-
ing: How efficacious are interventions and techniques 
in increasing adherence to physiotherapy? Secondary 
research questions are as follows: What types of interven-
tion and behaviour change techniques were investigated? 
Which theoretical underpinning was reported? How was 
adherence defined and related outcomes measured?

Methods
This overview of reviews is guided by the research ques-
tions and aligns with the common purposes of overviews 
[19, 20] and the three functions for overviews proposed 
by Ballard and Montgomery [21], i.e. to explore hetero-
geneity, to summarize the evidence and to identify gaps. 
This overview approach is appropriate for addressing the 
research questions specified above by exploring different 
types of interventions and behaviour change techniques 
and by synthesising the evidence from systematic reviews 
of RCTs on their efficacy. The review protocol was regis-
tered ahead of the screening process in PROSPERO (reg.
nr. CRD42021267355). The only deviations from the reg-
istration were that we excluded reviews of only cohort 
studies, due to the already broad heterogeneity of inter-
vention and outcome measures, and that we additionally 
performed a panoramic meta-analysis.

1  Overview of reviews, umbrella review and reviews of reviews are consid-
ered as synonyms in this article (cf. [19]).
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Information sources, search strategy and eligibility criteria
The search in seven databases, PEDro, PubMed, Cochrane 
Library, Web of Science, Scopus, PsycInfo and CINAHL 
(Cumulative Index to Nursing and Allied Health Literature), 
was last updated on January 31, 2023. The search strategy 
was structured according to the PICOS (Population, Inter-
vention, Comparison, Outcome and Study Type) scheme. 
The search terms related to physiotherapy and motivation 
or behaviour change and adherence and effectiveness/effi-
cacy (details on the searches are listed in Additional file 1). A 
filter was applied limiting the search to (systematic) reviews. 
No publication date restrictions were applied.

Table  1 outlines the study inclusion and exclusion cri-
teria. Only studies published in peer-reviewed journals 
were included. The review addressed adult patients, with 
any illness, disease or injury, and thus excluded studies on 
healthy populations. Reviews in the field of physiother-
apy, physical therapy or the therapeutic use of exercise or 
physical activity were included if they investigated adher-
ence as a primary outcome. Studies measuring adherence 
as a secondary outcome were excluded as they do analyse 
interventions that were not primarily designed to promote 
adherence and thus are outside the scope of this overview. 
Reviews that analysed only studies on digital apps or tools 
(e.g. virtual reality, gamification, exergames or tele-rehabili-
tation) were excluded from this overview, as they were out-
side of the scope of this overview. Only systematic reviews 
that appraised RCTs were included. Reviews appraising 
RCTs and other study designs were included if RCT results 
could be extracted separately. Systematic reviews are in our 
understanding literature reviews of primary studies with 
a comprehensive description of objectives, materials and 

methods; considering the risk of bias and confidence in the 
findings; and reporting according to the PRISMA state-
ment [22–24]. Adherence is defined as the extent to which 
a person’s behaviour corresponds with treatment goals, 
plans or recommendations [5]. Related terms used in the 
literature are compliance, maintenance, attendance, partici-
pation and behaviour change or lifestyle modification and 
were thus included in the search strategy.

Screening and selection process
Author CL conducted the search in the seven differ-
ent databases and removed duplicates, using the Zotero 
bibliography management tool. Following this, authors 
CL and PP both independently screened the titles and 
abstracts of the resulting sources (see Fig.  1 Flow dia-
gram). After removing the excluded studies, PP and CL 
independently screened the remaining full texts in an 
unblinded standardised manner. Reasons for exclusion 
were noted in a screening spreadsheet. Any discrepancy 
was discussed, verified and resolved by consensus.

Data collection process and data items
Data extraction was done by CL after agreeing with PP on 
the criteria. A spreadsheet was created with the following 
data extraction components: (i) objectives and main topic 
of the review; (ii) study design(s) and number of studies 
included and excluded; (iii) search strategies (incl. PICO); 
(iv) population including diagnosis, sample sizes and age; 
(v) intervention and comparison, theoretical founda-
tions and models used for designing the intervention; (vi) 
time frames, including follow-up; (vii) adherence-related 
outcome and outcome measures; (viii) key findings; (ix) 

Table 1  Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Study design Systematic reviews of RCTs
Mixed methods review that presents results from RCTs separately

Any study design other than a review
Reviews of only non-RCTs

Language Articles in any language, including an English title and abstract No restrictions

Year of publication Any No restrictions

Type of publication Peer-reviewed and indexed in the selected databases Not peer-reviewed

Population Adults
Clinical patients/inpatients
Extramural patients/outpatients

Minors (< 18 years old)
People without injury, disorder or illness

Intervention (context) Physiotherapy/physical therapy/manual therapy
Therapeutic exercise/exercise therapy
Home-based programme

Competition-related exercise and sport
Non-therapeutic exercise
Only digital tools (exergames, virtual 
reality, tele-reha, mobile apps)

Intervention techniques (process) Motivation/motivational intervention, strategies and techniques
Health education, counselling
Behaviour change techniques
Motivational interviewing
Patient-centeredness/therapeutic alliance/autonomy-support
Supportive climate/environment

Outcome Adherence/compliance/maintenance
Lifestyle modification/behaviour change
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analysis of primary studies (meta-analytical, other statis-
tical or narrative analysis); and (x) tools used for the qual-
ity assessment, risk of bias and evidence grading. Primary 
outcomes on adherence included, adherence rates or cat-
egories, engagement, attendance and participation, and 
accomplished physical activity levels. PP verified the data 
extraction results. The data was extracted as reported in 
the systematic reviews, then reformatted and displayed in 
the tables and used for the narrative synthesis.

Assessment of risk of bias across reviews
Systematic reviews of RCTs are ranked highest in the 
evidence level [25], but are subjected to risk of bias 
(RoB). In an overview of reviews of systematic reviews, 
there are further risks of bias, in addition to those 
deriving from the primary studies and those deriving 
from the review of those studies. Particularly, the over-
lap of reviews regarding the included individual stud-
ies may bias the findings. According to the purpose of 
this overview, i.e. to synthesise the wide range of inter-
ventions and behaviour change techniques used to 
promote adherence and to summarise the evidence of 
their efficacy, the overlap of reviews regarding inter-
vention or population was not an exclusion criterion. 
For considering the overlap of primary studies among 
the reviews, CL extracted the primary RCTs from the 
included reviews, identified the unique trials and com-
pared the frequency of their use across the reviews 
(see results overlap of review and Additional file  2). 
Furthermore, where two or more reviews provided 
findings on the same technique (e.g. on the efficacy of 
behavioural graded activities), the overlap of primary 
studies was assessed specifically for that finding. If the 
evidence came from the same study, this was taken 
into account and marked accordingly in Table  5 to 
avoid double counting and overestimation of evidence.

Assessment of risk of bias within the reviews
CL and PP independently assessed the quality and risk 
of bias of the systematic reviews included, using the 
AMSTAR-2 tool [26]. Any discrepancy was discussed and 
resolved by consensus. AMSTAR (A MeaSurement Tool 
to Assess systematic Reviews) was developed to evaluate 
systematic reviews of randomised trials. The AMSTAR-2 
revision enables a more detailed assessment of systematic 
reviews which may also include non-randomised studies of 
healthcare interventions. The applied AMSTAR-2 check-
list consists of 16 items, whereof seven are classified as 
critical, and the appraisal results in an overall confidence 
rating distinguishing between critically low, low, moder-
ate or high [26]. In addition, the overall confidence in the 
review was stipulated by the number of positive assess-
ments in relation to the applicable domains (depending 

if meta-analysis was performed or not) and considering 
whether an item represents a critical domain or not [26].

Synthesis methods
Panoramic meta‑analysis
Among the included reviews, there were four meta-
analyses [7, 16, 27, 28], which were pooled as a pano-
ramic meta-analysis based on the reported effect sizes 
and standard errors using IBM SPSS Version 29 (IBM 
Corp., Armonk, NY, USA). All four meta-analyses used 
the standardized mean difference as effect size. Stand-
ard errors were calculated from the reported 95% CI as 
upperbound−lowerbound

3.92  . Inverse variance was used to weight 
the meta-analyses, statistical heterogeneity was assessed 
by I-squared and a fixed-effects model was selected based 
on the absence of statistical heterogeneity of true effects. 
Eisele et  al. [7] included 15 primary trials that exam-
ined the effect of BCTs on physical activity adherence. 
They pooled results for medium-term (3–6 months) and 
long-term (7–12  months) interventions, from which we 
selected the medium-term model that best matched the 
eligibility criteria of the other included meta-analyses. 
Levack et al. [27] included nine primary trials that exam-
ined the effect of goal-setting strategies on engagement 
in rehabilitation. Among models with other outcomes, 
we selected this model because it best matched the aim 
of this overview, and it was most consistent with the out-
comes of the other included meta-analyses. McGrane 
et  al. [28] included six primary trials, representing 378 
subjects that examined the effects of motivational inter-
ventions on physiotherapy session attendance. They 
reported another model with perceived self-efficacy as an 
outcome, but we selected the attendance model because 
it best matched the aim of this overview, and it was most 
consistent with the outcomes of the other included meta-
analyses. Nicolson et al. [16] included two primary trials 
that examined the effect of booster sessions on self-rated 
adherence. Results were summarized by a forest plot and 
publication bias was assessed graphically by a funnel plot, 
although the small number of individual meta-analyses 
included limits its interpretability. Alpha was set at 0.05.

Narrative synthesis
The narrative synthesis was performed by CL in constant 
dialogue with and verification of PP. Guided by the research 
questions, the narrative synthesis of the extracted data was 
manifold. First, we explored the heterogeneity of interven-
tions, measures and adherence-related outcomes across 
and within the reviews using the data extraction table. Defi-
nitions and measures of adherence were compared among 
the reviews and discussed. Second, analysis of the descrip-
tions of the interventions and their respective compo-
nents/techniques, their theoretical underpinning and their 
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objectives was used to classify the interventions according 
to different types of intervention, namely the informational/
educational, the cognitive/behavioural/motivational and 
the relational/psychosocial intervention. Consequently, for 
each type of intervention, the results on the efficacy were 
narratively synthesised. In addition, reported differences 
in efficacy among medical conditions, theoretical under-
pinnings and physiotherapeutic settings were summarised 
based on the data extraction table. Third, the results on the 
efficacy of the interventions and BCTs were further sum-
marised in a table and then restructured according to the 
evidence level as reported in the systematic reviews and the 
confidence in the reviews as analysed by the AMSTAR-2. 
Therefore, the levels of evidence were extracted as reported 
in the reviews, which are based on different evidence 
appraisal schemes: GRADE (high, moderate, low, very 
low certainty of evidence), Cochrane Collaboration Back 
Review Group Evidence Levels (strong, moderate, con-
flicting, limited, no evidence) and self-developed tools. 
Afterwards, they were compared for the respective inter-
vention/technique across the relevant reviews, considering 
the confidence in the review and the comprehensiveness of 

the review as well. The levels of evidence are presented in 
the table with the categories high, moderate, low and very 
low. The efficacy supported by the evidence is also based on 
the results reported in the reviews. In case of overlapping 
reviews or discrepancies between the reviews, the primary 
studies were consulted. The category yes refers to results of 
merely positive effects, and inconsistent refers to findings 
of positive and no effects of the intervention (techniques) 
analysed. The category no indicates that the intervention 
was not efficacious. No negative effects (i.e. favouring the 
control condition) were reported for the intervention (tech-
niques) shown.

The reporting of findings followed the PRIOR report-
ing guideline for overviews of reviews of healthcare 
interventions [29].

Results
Study selection results
Of the 187 records screened, 19 were included (see Fig. 1). 
Main reasons for exclusion were not a systematic review of 
RCTs (n = 79), adherence not the primary outcome (n = 60), 
and lack of physiotherapy relevance (n = 39) (see Fig. 1).

Records identified (n=292) from 
databases:

PEDRO (n=31)
PubMed (n=101)
WoS (n=29)
Cochrane (n=5)
CINAHL (n=20)
PsycInfo (n=7)
Scopus (n=97)

Reference list screening (n=2)

Records removed before screening:
Duplicate records removed (n=105)

Records excluded (n=118)*
Reason 1: not systematic review of RCTs (n=65)
Reason 2: no physiotherapy relevance (n=34)
Reason 3: adherence not primary outcome (n=25)
Reason 4: not adult (n=5)
Reason 5: not patients (n=7)
Reason 6: only digital tools (n=17) 

Full text screened
(n=69) Records excluded (n=50)*

Reason 1: not systematic review of RCTs (n=14)
Reason 2: no physiotherapy relevance (n=5)
Reason 3: adherence not primary outcome (n=35)
Reason 4: not adult (n=0)
Reason 5: not patients (n=2)
Reason 6: only digital tools (n=2) Studies included 

(n=19)
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Title / abstract screened
(n=187)

Fig. 1  Flow diagram, based on PRISMA [24] and PRIOR [29] guidelines. Legend: *Multiple reasons for exclusion were possible
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Characteristics and diversity of included reviews
The selection strategy resulted in a broad heterogene-
ity of included reviews. The 19 included reviews differed 
in their eligibility criteria of the primary studies as well, 
resulting in substantial clinical diversity, i.e. the inclusion 
of heterogenous conditions, intervention types and set-
tings (see Table 2) and methodological diversity, i.e. the 
variability in study design, outcome measurements and 
risk of bias (see Tables 3, 4 and 5). Musculoskeletal dis-
eases [6, 7, 17, 30–32] and pain [13, 16, 33–35] were the 
most investigated medical conditions. Those reviews that 
did not limit their search to a specific disease [12, 27, 28, 
36–40] yielded predominantly studies on musculoskel-
etal diseases. All reviews included adults only (18 and 
older). One focused on elderly (65 and older) people [40] 
and one on older (45 and older) adults [16]. Fourteen of 
the 19 reviews analysed RCTs only [6, 7, 16, 17, 27, 28, 
30–36, 39, 40]; one also included besides RCT cohort 
studies [13] and three [12, 37, 38] also included any other 
quantitative study design (see Table 3). Four reviews per-
formed a meta-analysis [7, 16, 27, 28], and two studies 
were Cochrane Reviews [27, 35]. Four reviews [6, 7, 17, 
40] analysed the use of BCTs and rated the interventions 
according to a BCT taxonomy [8].

Results of the individual reviews
The 19 reviews contained a total of 205 unique RCTs. 
Table 3 shows the main results of each review.

Results of quality assessment and confidence 
in the reviews
The critical appraisal with the AMSTAR-2 tool (see 
Table 4) showed that four reviews were rated with mod-
erate to high quality [7, 16, 27, 35], whereas all others 
resulted in a critically low to low overall confidence in 
the review. Frequent shortcomings were not explain-
ing the reasons for the inclusion of primary study 
designs, and an insufficient discussion of the heteroge-
neity observed. Furthermore, as many reviews did not 
explicitly mention a pre-established, published or regis-
tered protocol or study plan, it is uncertain whether the 
research followed a pre-specified protocol and whether 
there were changes and/or deviations from it, and, if so, 
whether decisions during the review process may have 
biased the results [26].

Risk of bias and evidence assessment within reviews
The reviews used various approaches to appraise the evi-
dence, particularly the GRADE (Grades of Recommenda-
tion, Assessment, Development and Evaluation) system 
[13, 16, 26, 27], the evidence levels by the Oxford Cen-
tre for Evidence-Based Medicine [28] or the system by 
Cochrane Collaboration Back Review Group [published 

by 25,30] [31–34]. Three reviews modified existing or 
developed their own tool or checklist [12, 35, 36]. For 
the assessment of the risk of bias and/or quality of the 
individual studies, the reviews used the following tools: 
PEDro Scale [7, 13, 26, 32, 37], Cochrane Collaboration 
Back Review Group Quality Assessment Tool [31, 34], 
Cochrane Risk of Bias criteria [6, 16, 17, 27, 33, 37–39], 
the Delphi List [40] or modified or developed own tools 
[12, 35, 36].

A recurring concern regarding potential performance 
bias was the lack of therapist blinding, which is almost 
impossible to implement in this research field [7]. Attri-
tion bias, due to low sample size or drop-outs, and 
measurement bias, due to the mere use of subjective 
measures, were also highlighted in the reviews. Another 
concern was the availability and selection of adequate 
control groups. Control groups, such as usual practice, 
unspecific exercise group or alternative intervention 
commonly include varying numbers of BCTs which must 
be considered when assessing and comparing contents of 
interventions [7]. The comparability of the intervention 
and control group regarding adherence-related outcomes 
is further hindered by poor descriptions of the interven-
tion, uncertainty about treatment fidelity and implemen-
tation processes, varying competences and proficiency 
of the therapist, and the diverse translation of theoreti-
cal models and use of intervention techniques [7, 34, 
39]. Rhodes and Fiala [12] pointed out that procedures 
of RCTs, such as several pre-screenings and measure-
ment batteries, may lead to a potential self-selecting of 
only the most motivated individuals. This may limit the 
ability to compare intervention to the control group, as 
both groups are (already) highly motivated, and to detect 
changes, due to the already high motivation and disposi-
tion to adhere. This may explain in part, that the reviews 
reported many studies that failed to provide evidence 
for intervention efficacy on adherence. In addition, the 
restricted timeline (limited duration for observation and 
follow-up) of the studies may confound/skew the results, 
as drop-out may occur shortly after the end of the study 
and long-term adherence is not measured [12].

Overlap of reviews
The 19 reviews included from 3 to 42 individual RCTs. 
In sum, the reviews included 261 RCTs (multiple publi-
cations on the same trial were counted as one; thus, the 
number of trials was counted), whereby 34 trials were 
included in various reviews (see Additional file 2, Over-
lap of reviews), resulting in 205 unique RCTs. Of these 34 
trials included in multiple reviews, 25 were included in 
two different reviews. The following trials were included 
more than twice: Basler et  al. 2007 (8x), Friedrich et  al. 
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 b
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 c
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: p
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at
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 d
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 p
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l r
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. C
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 o
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er
ap

y 
(C

BT
). 

CG
: N

o 
lim

ita
tio

ns
 w

er
e 

pl
ac

ed
 o

n 
co

m
-

pa
ris

on
 in

te
rv

en
tio

ns

Ex
er

ci
se

 c
om

pl
ia

nc
e,

 p
hy

si
ca

l a
ct

iv
ity

, s
el

f-
effi

ca
cy

 fo
r r

eg
ul

ar
 p

hy
si

ca
l a

ct
iv

ity

[3
5]

To
 a

ss
es

s 
th

e 
eff

ec
ts

 o
f i

nt
er

ve
nt

io
ns

 
to

 im
pr

ov
e 

ad
he

re
nc

e 
to

 e
xe

rc
is

e 
an

d 
ph

ys
ic

al
 

ac
tiv

ity
 fo

r p
eo

pl
e 

w
ith

 c
hr

on
ic

 m
us

cu
lo

sk
el

-
et

al
 p

ai
n

Pe
op

le
 w

ith
 c

hr
on

ic
 m

us
cu

lo
sk

el
et

al
 p

ai
n,

 
in

cl
ud

in
g 

ad
ul

ts
 w

ith
 p

ai
n 

fo
r 3

 m
on

th
s 

an
d 

ov
er

 in
 th
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Table 4  Main results of the reviews

Study design (number of included studies) Main results

[36] SR of RCTs (20) • No clear evidence for the efficacy of video-assisted patient education in modifying 
behaviour. Ten of the 20 included articles reported a difference between experimental/
treatment conditions versus control conditions in the expected direction. No differ-
ence in the overall score (5.8 ± 1.1 versus 5.1 ± 1.9; Mann–Whitney-U test: p = 0.631) 
between the studies that did report a behavioural change compared with studies 
that did not report a change
• Didactic information may increase health literacy but is not sufficient to modify 
health-related behaviour
• Videos that only provide spoken or graphically presented health information are inap-
propriate tools to modify patient behaviour. Videos with a narrative format seem to be 
a powerful education tool

[13] SR of RCTs with follow-up (9) or cohort study (8) • Nine RCTs showed moderate-quality evidence for the association between exercise 
adherence and self-efficacy
• Low-quality evidence with serious inconsistency and imprecision for the associa-
tion between exercise adherence and counselling, goal setting, phone surveillance 
and communication skills training

[37] SR of quantitative studies: SR (4); RCTs (2); cross-sec-
tional (1); prospective study (7)

• One RCT found no differences among intervention groups
• One RCT revealed a significant treatment effect, with subjects in the intervention 
group (5-month exercise + motivational intervention programme) exercising more 
frequently (effect size: 0.54), for longer duration (effect size: 0.50) and walking greater 
distance (effect size: 0.52)

[33] SR of RCTs (11 studies on 9 trials) and non-RCTs (3) • Two high-quality, six medium-quality and one low-quality RCT​
• No factor was found to be strongly associated with adherence
• Moderate evidence that supervision (2 studies; n = 193) and participation in an exer-
cise program (4 studies; n = 613), and the use of a general behaviour change program, 
incorporating motivational strategies (3 studies; n = 267) were associated with adher-
ence to home exercise
• Limited evidence that participation in the development of an exercise program (1 
study; n = 48), participating in a behavioural program to enhance adherence (1 study; 
n = 48), use of positive reinforcement (1 study n = 40), participation in a Pilates-style 
program (1 study n = 53) and regular therapist follow-up (1 study; n = 48) were associ-
ated with adherence to home exercise

[32] SR of RCTs (5) • While one RCT did show differences between the intervention and comparator 
groups on long-term adherence, two RCTS did not yield differences and two RCTs 
showed only tendencies that were not statistically significant or only significant 
in the short term
• Behavioural graded exercise with booster sessions improved adherence

[7] SR of RCTs (22)
Meta-analysis

• A small medium-term overall effect (pooled SMD 0.20, 95% CI 0.08–0.33, p < 0.01) 
and no long-term effect of interventions comprising BCTs in enhancing PA adherence 
(pooled SMD 0.13, 95% CI 0.02–0.28, p = 0.09)
• Interventions using a greater number of BCTs (between-group difference 8 BCTs) 
attained a higher effect (pooled SMD = 0.29, 95% CI 0.19–0.40, p < 0.001) than interven-
tions applying a lower number of BCTs (between-group difference < 8 BCTs; no effect; 
pooled SMD = 0.08, 95% CI − 0.11–0.27, p = 0.41)
• Sensitivity analyses considering only studies with PEDro scores ≥ 6 revealed slightly 
lower effect sizes, but no change in statistical significance (medium-term effect: 
pooled SMD = 0.16, 95% CI 0.04–0.28, p < 0.01; long-term effect: the same studies 
included, no change; BCTs high: pooled SMD = 0.26, 95% CI 0.16–0.37, p < 0.001; BCTs 
low: pooled SMD = 0.09, 95% CI 0.12 to 0.30, p = 0.39). Low risk of publication bias. 
Heterogeneity of study outcomes was low to moderate (I2 between 0 and 49%)

[38] SR of RCTs (3) cohort study (9) or cross-sectional (1) • The results indicate a consistent positive correlation between the therapist-patient 
alliance and treatment outcomes of pain, disability, physical and mental health and sat-
isfaction with treatment

[34] SR of RCTs (4) • The body of evidence was graded as very low. One RCT found significant improve-
ments in exercise compliance in favour of the health coaching group at both follow-up 
points with a large and moderate SMD (1.3 and 1.26)
• All included studies are based on health-coaching interventions on the transtheo-
retical model of change; however, the content of counselling programmes varied 
between studies and measures of treatment fidelity were inconclusive
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Table 4  (continued)

Study design (number of included studies) Main results

[35] SR of RCTs (42) • Of the 18 trials that showed improved adherence to exercise, only eight also showed 
significant improvements in at least one clinical outcome. One trial showed a signifi-
cant difference in exercise adherence between two different types of exercise training 
programmes, but no difference in clinical outcomes. In another trial that compared 
different types of exercise, significant differences in adherence measures did not cor-
respond with a significant difference in clinical outcomes. In total GRADE: Moderate, 
inconsistent evidence (− 1); Silver
• Exercise type does not appear to be an important factor in order to improve exercise 
adherence. (GRADE: Moderate (inconsistent interventions (− 1)); Silver). Evidence 
for water-based exercise is conflicting (GRADE: Low (moderate quality (− 1) and incon-
sistent results (− 1)); Silver). Supervised exercise is more effective for improving weekly 
training frequency than unsupervised exercise. (GRADE: Moderate (moderate quality 
(− 1)); Silver). Individual exercise is more effective than group exercise for improving 
attendance at exercise classes. (GRADE: Moderate (moderate quality (− 1)); Silver). 
Supplementing a home exercise programme with group exercise may increase overall 
physical activity levels. (GRADE: Moderate (moderate quality (− 1)); Silver)
• Therapeutic programmes that specifically address exercise adherence are effective 
in improving the frequency/duration of exercise, and attendance at sessions. (GRADE: 
Moderate (moderate quality (− 1)); Silver). The addition of transtheoretical model-based 
counselling to physiotherapy is not more effective than physiotherapy and a sham 
intervention (GRADE: High (high quality); Silver). Self-management programmes 
improve exercise frequency compared to waiting lists or no-intervention control 
groups. (GRADE: Moderate (moderate quality (− 1)); Silver). Graded activity is effective 
in improving adherence to a home exercise programme. (GRADE: Moderate (moderate 
quality (− 1)); Silver)
• The addition of interventions based on CBT to physiotherapy programmes may be 
effective for people with whiplash-associated disorders. (GRADE: Moderate (moderate 
quality (− 1)); Silver); however, evidence suggests that adding CBT-based approaches 
to physiotherapy programmes is not effective in improving exercise adherence 
for other chronic musculoskeletal conditions. (GRADE: Moderate (moderate quality 
(− 1)); Silver)
• There is conflicting evidence on whether interventions that significantly improve 
adherence also significantly improve clinical outcome measures in comparison 
to a control/comparison group (GRADE: Moderate (inconsistent evidence (− 1)); Silver)

[39] SR of RCTs (19) • Some limited evidence exists that goal planning can improve patients’ adherence 
to treatment regimes
• Strong evidence that specific, difficult goals can improve immediate patient perfor-
mance in some clinical contexts
• Evidence regarding any generalizable effect of goal planning on improving outcomes 
following rehabilitation programmes is inconsistent at present

[27] SR of RCTs (39): 27 RCTs, 6 cluster-RCTs, and 6 quasi-RCT​
Meta-analysis

• Very low-quality evidence that including any type of goal setting in the practice 
of adult rehabilitation is better than no goal setting for health-related quality of life 
or self-reported emotional status (8 studies; n = 446; SMD 0.53, 95% CI 0.17 to 0.88) 
and self-efficacy (3 studies; n = 108; SMD 1.07, 95% CI 0.64 to 1.49)
• Very low-quality evidence that more structured goal setting results in higher patient 
self-efficacy (2 studies; n = 134; SMD 0.37, 95% CI 0.02 to 0.71) and low-quality evidence 
for greater satisfaction with service delivery (5 studies; n = 309; SMD 0.33, 95% CI 0.10 
to 0.56)
• Low evidence that goal planning/setting improves engagement in rehabilitation 
(motivation, involvement and adherence) over the duration of the programme (9 stud-
ies; 369 participants; SMD 0.30, 95% CI -0.07 to 0.66)
• Three studies in this group reported on adverse events (death, re-hospitalisa-
tion or worsening symptoms), but insufficient data are available to determine 
whether structured goal setting is associated with more or fewer adverse events 
than usual care
• The evidence is inconclusive regarding whether goal setting results in improvements 
in social participation or activity levels, or levels of patient engagement in the rehabili-
tation process. The best of this evidence appears to favour positive effects for psycho-
social outcomes (i.e. health-related quality of life, emotional status and self-efficacy) 
rather than physical ones
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Table 4  (continued)

Study design (number of included studies) Main results

[28] SR of RCTs (14) and meta-analysis • No significant difference (p = 0.07) in exercise attendance between the groups (SMD 
0.33, 95%CI -0.03 to 0.68, I2 62%)
• Perceived self-efficacy results were pooled from six studies (n = 722), and a significant 
difference was found between the groups in favour of the interventions (fixed effects 
model, SMD 0.71, 95% CI 0.55 to 0.87, I2 41%)
• The results for levels of activity limitation were pooled (n = 550), and a significant differ-
ence was found between the groups in favour of the interventions (REM, standardised 
mean difference − 0.37, 95% confidence interval − 0.65 to − 0.08, I2 61%)
• Due to heterogeneity in the different approaches applied, it was not possible to com-
plete a subgroup analysis to determine the most effective method
• The narrative review indicates that CBT, social cognitive theory, motivational inter-
viewing and self-determination theory have a positive effect on physical activity, self-
efficacy, activity limitation, attendance and other proxy measures for adherence

[30] SR of RCTs (6 – relating to 5 trials) • Moderate evidence from one high-quality study (n = 93) that a motivational 
cognitive-behavioural (CB) programme can improve attendance at exercise-based 
clinic sessions
• Conflicting evidence from two low-quality studies (n = 136) that supporting material 
increases short-term adherence (< 6 months) with exercise. One study provides limited 
evidence of no effectiveness for individualised exercise videos
• Strong evidence that adherence strategies are not effective at improving long-term 
adherence with home exercise
• There is conflicting evidence from three high-quality studies (n = 310) that CB inter-
ventions are effective at increasing short-term adherence to exercise
• There is strong evidence from three high-quality studies (n = 310) that CB interven-
tions are not effective at enhancing long-term (6 months) adherence with exercise

[16] SR of RCTs (9) and meta-analysis • Meta-analysis with two studies provides moderate-quality evidence that booster 
sessions with a physiotherapist assisted people with hip/knee osteoarthritis to better 
adhere to therapeutic exercise (SMD 0.39, 95% CI 0.05 to 0.72, z = 2.26, p = 0.02, I2 35%)
• Four studies, evaluating strategies that aimed to increase motivation or using behav-
ioural graded exercise, reported significantly better exercise adherence (SMD = 0.26–
1.23)
• In contrast, behavioural counselling, action coping plans and/or audio/video exercise 
cues did not improve adherence significantly
• Two studies involving motivation programmes targeting increasing self-efficacy 
through positive reinforcement and education reported statistically significant differ-
ences between intervention and control group adherence and effect sizes ranging 
from large (SMD = 1.23) at short-term follow-up to small to medium (SMD = 0.44) 
at long-term follow-up
• Behavioural counselling, focusing on readiness to change did not improve adherence

[31] SR of RCTs (11) • The 7 educational programs mainly improved knowledge and compliance 
in the short and long term, but there was no improvement in health status
• All 4 psychoeducational programs improved coping behaviour in the short term, 2 
of them showing a positive long-term effect on physical or psychological health vari-
ables
• Methodologically better-designed studies had more difficulties demonstrating posi-
tive outcome results

[12] SR of RCTs (7), cohort studies (5) and cross-sectional (1) • Three RCTs on CB studies showed null findings and negligible effect sizes; one 
RCT showed no difference across experimental and control groups during the first 
11 weeks, but significant and small-medium effect size differences in favour of the cog-
nitive-behavioural intervention 5 and 11 months later. The latter used a heavier 
emphasis on coping (i.e. overcoming anticipated barriers) and action planning (i.e. 
how, when and where)
• Conflicting results concerning the intervention medium (clinical or home-based; 
verbal, audio/video-cased or written)
• Adherence in the trials was uniformly high, suggesting very motivated study partici-
pants, and thus questions the generalizability and the probability to find significant 
differences for the various mediums and interventions
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1998 (7x), Schoo et  al. 2005 (4x), Vong et  al. 2011 (4x), 
Asenlof et  al. 2005 (3x), Bassett and Petrie 1999 (3x), 
Brosseau et  al. 2012 (3x), Bennell et  al. 2017 (3x), Goh-
ner and Schlicht 2006 (3x) and Duncan and Pozehl 2002, 
2003 (3x).

In total, the overlap of primary trials in the reviews 
is considered low; except among reviews [27, 39] and 
among reviews [12, 16, 28, 30]. Two reviews [27] and [39] 
were conducted by the same authors, within the same 
field, i.e. goal planning and setting, however with a dif-
ferent approach and research question. Reviews [12, 16, 
28, 30] have a considerable amount of overlap. Still, each 
of these reviews included unique RCTs, not analysed in 

any of the other reviews, and they do focus on different 
research questions, foci and analyses. Therefore, we did 
not exclude an entire review due to an overlap of studies.

Synthesis of results
The synthesis focused on answering the research ques-
tions. We began by presenting the narrative synthe-
sis findings on how adherence was measured, what 
types of intervention and BCTs were investigated, and 
which theoretical underpinnings were reported. After-
wards, we synthesised the evidence on the efficacy of 
the interventions and BCTs, both meta-analytically and 
narratively.

Table 4  (continued)

Study design (number of included studies) Main results

[40] SR of RCTs (11) • One study with a high risk of bias showed no significant difference in mean exercise 
adherence, comparing exercise instruction given in audio and video format in addition 
to written instructions
• Feedback and monitoring: One study with a high risk of bias showed a significant 
difference between the number of exercise sessions completed between a group 
that received individual graphic feedback related to their exercise goal and a control 
group at 24 weeks (p < 0.01). One study with a high risk of bias found that the telecom-
munication and community-based groups had significantly higher results for time 
exercising and attendance rate compared with home exercise (p < 0.01). One study 
with a high risk of bias showed more compliance with recommendations in the group 
with weekly exercise and motivation classes lasting 6 months compared to the written 
and verbal exercise advice group (p < 0.012)
• Social support: One study, with a high risk of bias, found a short-term difference 
in minutes of exercise undertaken, between the intervention (weekly phone calls 
and one home visit over a 3-month period) and control at 20 weeks (p < 0.05) 
but not at 1-year follow-up. Three other studies showed no differences regarding social 
support through peer support or supervision
• Goals and planning: One study, with a high risk of bias, found no significant dif-
ferences in adherence rates at 3 and 6 months between a structured educational 
counselling booster session (given over the phone, or face to face, and in relation 
to the individualized goals) compared to usual care
• Four studies used social learning theory, socioemotional selectivity theory, cognitive 
behavioural theory or self-efficacy theory

[6] SR of RCTs (6) • Three of the six included studies found significant differences in adherence levels 
after the use of BCTs. Two of these studies had a high risk of bias
• There is some evidence to show that social support may be relevant in influenc-
ing adherence and that behavioural feedback, goals and planning do not. However, 
given that each intervention group received multiple BCTs, it is difficult to state 
the effect of any single technique on adherence levels

[17] SR of RCTs (24) • Overall, the BCTs with efficacy ratios of 100% across all measured time frames were 
1.8 behavioural contract, 2.7 Feedback on outcomes of behaviour and 10.3 non-specific 
reward
• Eight BCTs had a short-term efficacy ratio of 50% in at least 2 outcome domains. Of 
these, 3 BCTs were from the goals and planning and 2 from the feedback and monitor-
ing hierarchies respectively
• Similarly, 8 BCTs had long-term efficacy ratios of 50% with 4 BCTs coming 
from the goals and planning hierarchy
• Medium-term efficacy ratios were generally lower than short- or long-term measures
• Adherence outcomes had higher proportions of efficacy ratios of 50% than PA self-
report or direct measures respectively. There was minimal long-term PA direct measure 
data available for analysis
• Most BCTs had efficacy ratios of < 50% across timeframes and outcome domains, 
meaning that they were components of interventions that were statistically no more 
effective than comparator groups at optimizing PA adherence

Legend: REM random effects model; SMD standardised mean difference, CI confidence interval, CB cognitive behavioural, BCT behaviour change techniques
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Measures of adherence and related outcomes
The reviews included studies with a heterogeneous use, 
breadth and measures of adherence. Mostly, they refer 
to adherence as the extent to which a person’s behaviour 
corresponds with treatment goals, plans or recommenda-
tions ([30],cf. [5]). McLean and colleagues [30] expressed 
that within physiotherapy, the concept of adherence is 
multi-dimensional and could refer to attending appoint-
ments, following advice or undertaking prescribed 
exercises. The terms adherence and compliance were 
sometimes used interchangeably, referring to the degree 
of treatment attendance or accomplishment of physi-
cal activity levels, participation and recommendations, 
irrespective of how the treatment goals and plans were 
established. Yet, for definition purposes, the distinc-
tion between agreed and prescribed goals and plans was 
occasionally used in the reviews to distinguish adherence 
from compliance.

For analytical purposes, adherence was frequently 
dichotomised, establishing a cutoff point or percent-
age used to distinguish adherence from non-adherence. 
One was considered adherent, for example, if he/she 
achieved more than 70% or 80% of the targeted, rec-
ommended or prescribed sessions. Few studies graded 
the degree of adherence according to multi-categor-
ical cut-off points (e.g. very low, low, moderate and 
high adherence). Only in one review [13], one study 
was named that distinguished a certain fluctuation in 
the adherence pattern, i.e. Dalager et  al. [41] included 
besides the minutes exercised in a week the regularity 
of participation, distinguishing regular from irregu-
lar participation. Self-reported diaries, exercise logs 
and attendance lists were the most commonly used 
data recording instruments [33, 35, 37]. Adherence to 
home-based programmes was mainly measured with 
self-reported diaries, which are problematic as the only 
source, due to poor completion rates, and the possibil-
ity of inaccurate recall and self-presentation bias [18, 
33]. Digital devices (e.g. accelerometers or pedometers) 
may be used additionally to measure adherence; how-
ever, their use may also be problematic, as they require 
certain adherence to a systematic use of the device and 
the mere use of the device also may increase adherence 
[18, 33]. One study reported the use of the Sport Injury 
Rehabilitation Adherence Scale (SIRAS) [42], which 
measures the patients’ degree and manner of partici-
pation in a session and compliance with the therapist’s 
instructions and plan. Thus, it does not measure adher-
ence over a certain period of time nor adherence to 
recommendations or home-based exercise, but it can 
be used to assess the intensity of rehabilitation exer-
cises, the frequency with which they follow the prac-
titioner’s instructions and advice, and their receptivity 

to changes in the rehabilitation programme during that 
day’s appointment [42].

Interventions used to promote adherence
The reviews included a wide range of different interven-
tions, which we grouped into three different intervention 
types:

1.	 Information provision and patient education were 
investigated in seven reviews [12, 13, 30, 31, 33, 34, 
36], including (i) video- and audio-assisted patient 
education, (ii) phone calls, (iii) use of supporting 
materials and spoken or graphically presented infor-
mation or (iv) other didactical interventions. Patient 
education has been defined as ‘any combination of 
learning experiences designed to facilitate voluntary 
adoption of behaviour conducive to health’ [43]. Nie-
dermann et  al. [31] distinguished between ‘purely’ 
educational programs based on knowledge transfer 
and psychoeducational programs. In the latter, moti-
vational techniques and shared knowledge-building 
processes are added to the educational programme, 
which is done similarly in health coaching [34], and 
thus also relate to the cognitive, behavioural and rela-
tional/psychosocial interventions.

2.	 Cognitive and behavioural motivational interventions 
were relating frequently to cognitive-behavioural and 
social-cognitive theories, and applied (i) behavioural 
graded exercise; (ii) booster sessions, refresher or 
follow-up in  situ by the therapist or via phone call; 
(iii) behavioural counselling (focusing on readiness 
to change); (iv) psychoeducational counselling; (v) 
supervision; (vi) (unspecified) motivational interven-
tion; (vii) positive reinforcement; (viii) action and 
coping planning; and (ix) goal setting [7, 12, 13, 16, 
27, 28, 30, 32–34, 39].

3.	 Relational and psychosocial interventions were less 
investigated overall. Related aspects included (i) 
social support; (ii) patient-centeredness, in particu-
lar patient-led goal setting, motivational interview-
ing and the therapeutic or working alliance; and (iii) 
emotional components [6, 13, 17, 33].

The included reviews focused either on one particular or 
several types of intervention. Particularly, four reviews [6, 7, 
17, 40], which used a BCT taxonomy to analyse the inter-
ventions of the primary studies, described BCTs relating to 
all three intervention types. While this distinction of differ-
ent types of interventions is useful to showcase the range of 
diverse interventions and techniques, they do have a great 
overlap and include a mix of different BCTs. For example, 
the way of facilitation of information, supervision or goal 
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setting was approached differently according to the rela-
tional approach, i.e. being more instructive, directive or 
more collaborative, participatory, patient-led ([31],cf. [34]).

Theoretical underpinning of interventions
No review focused on only one theoretical foundation 
or excluded studies based on any theoretical model or 
not underpinning the intervention. In total, the reviews 
included studies with diverse theoretical models and varying 
degrees of theoretical underpinning. References to the cog-
nitive behavioural theory (CBT) and to the social-cognitive 
theory were frequent in the individual studies. Furthermore, 
the self-determination theory, the transtheoretical model, 
the health belief model, the social learning theory and the 
socioemotional selectivity theory were used in some indi-
vidual studies (cf. [11]). The heterogeneity in the theoretical 
underpinning of the interventions is reinforced by the given 
overlap of the theories and models (cf. [11],[28]) and various 
BCTs are key components of several theories [17]. Further-
more, theories were not used enough to explicitly inform 
and underpin interventions and they were translated into 
practise in different ways; thus, interventions based on the 
same theory may differ substantially [17].

The BCT Taxonomy v1 [8], which relates to various 
theoretical models, was used in four reviews [6, 7, 17, 40] 
to identify BCTs in interventions in a standardized man-
ner. The Behaviour Change Wheel [44], which is linked 
to the BCT Taxonomy v1, was referred to in one review 
[40] pointing to its usefulness for designing a behaviour 
change intervention. The number of BCTs used appears 
to be relevant, as interventions using a higher num-
ber (≥ 8) of BCTs achieved a significant effect (pooled 
SMD = 0.29, 95% CI 0.19–0.40, p < 0.001), whereas inter-
ventions using a lower number (< 8) of BCTs did not 
(pooled SMD = 0.08, 95% CI -0.11 to 0.27, p = 0.41).

Overall efficacy and heterogeneity according 
to the panoramic meta‑analysis
Although there was statistical heterogeneity (I2 from 41 
to 63%) between the primary studies included in each 
meta-analysis [7, 16, 27, 28], there was no heterogeneity 
between the pooled effects of these four meta-analyses 
(I2 0%). This means that all variability in the effect size 
estimates (SMD from 0.20 to 0.39) was attributable to 
sampling error, but there was no variability in the true 
effects. Although the interventions were selected based 
on different eligibility criteria (BCTs, goal-setting strat-
egies, motivational interventions and booster sessions), 
they appear to be very similar in terms of the effects they 
trigger. There was no overlap between the primary tri-
als included in the meta-analyses. The pooled SMD was 
0.24 (95% CI 0.13, 0.34) (Fig.  2). Effect size estimates 
were somewhat larger in those meta-analyses with less 

weight in the model (i.e. due to a larger standard error). 
However, no obvious publication bias could be detected 
in the funnel plot (Fig.  3). Sensitivity analyses in the 
meta-analysis in Eisele et  al. [7], considering only stud-
ies with PEDro scores of 6 or more, revealed slightly 
lower effect sizes but still statistically significant effect 
sizes regarding medium-term effects (SMDPEDro>=6 
0.16, 95% CI 0.04–0.28, p < 0.01 versus SMDall 0.20, 95% 
CI 0.08–0.33, p < 0.01) and higher numbers of BCTs 
(SMDPEDro>=6 = 0.26, 95% CI 0.16–0.37, p < 0.001 versus 
SMDall = 0.29, 95% CI 0.19–0.40, p < 0.001), indicating 
that low-quality studies may tend to overestimate the effi-
cacy ([7],cf. [31]).

Efficacy of informational and educational interventions
The results of five—partly overlapping—reviews [12, 30, 
31, 34, 36] showed, with a very low evidence base, that 
interventions that primarily aimed at information pro-
vision and knowledge transfer to the patient had lim-
ited efficacy on adherence-related outcomes. There was 
conflicting evidence and inconsistent efficacy of video-
assisted patient education [36] and individualised exer-
cise videos [12, 30] in modifying behaviour or adherence. 
However, the authors identified the format in which the 
educational information is presented and the complexity 
of the addressed behaviour as crucial factors [36]. Videos 
that provide only spoken or graphically presented health 
information are inappropriate tools for changing patient 
behaviour. However, videos with a narrative format appear 
to be a powerful education tool [36]. Low evidence based 
on one study [12, 30] indicates that additional written 
information seems superior to verbal instructions alone 
(mean difference between groups 39.3%, p < 0.001). With 
a high overlap of studies, two reviews [30, 31] showed 
that there is limited evidence for long-term effects of 
patient education targeting knowledge acquisition. While 
the informative and instructive educational approach is 
an essential part of patient education, patient education 
often involves more than the transfer of knowledge [30, 
31, 34]. Niedermann et al. [31] compared educational and 
psychoeducational interventions and provided arguments 
in favour of psychoeducational approaches that enrich 
patient education with motivational strategies and tech-
niques (cf. [34]).

Efficacy of cognitive and behavioural motivational 
interventions
Several (though partly overlapping) reviews [12, 16, 
28, 30, 33, 37] examined studies on additional motiva-
tional interventions that were based on social-cognitive 
or cognitive-behavioural theories. McGrane et  al. [28] 
concluded heterogeneity of motivational interventions, 
outcomes and measurements as potential causes for 
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conflicting evidence regarding effects on exercise attend-
ance and PT adherence, as they found no significant 
difference (p = 0.07) in exercise attendance between addi-
tional motivational intervention groups and their con-
trols (pooled SMD 0.33, 95% CI -0.03 to 0.68, I2 62%), but 
a significant (p < 0.01) medium-sized effect of additional 
motivational interventions on self-efficacy beliefs (pooled 
SMD 0.71, 95% CI 0.55 to 0.87, I2 41%). The heterogene-
ity hindered in this meta-analysis the statistical analysis 
of subgroups to determine and compare the efficacy of 

different components and approaches to motivational 
interventions [28]. Another meta-analysis [16] found 
moderate-quality evidence that booster sessions with a 
physiotherapist helped people with hip/knee osteoarthri-
tis to better adhere to therapeutic exercise (pooled SMD 
0.39, 95% CI 0.05 to 0.72, p = 0.02, I2 35%). Moderate evi-
dence for the efficacy of supervision (2 studies, n = 193) 
favouring adherence was shown [13, 33, 35].

In four reviews [16, 32, 33, 35], four unique high-qual-
ity trials supported the use of motivational strategies and 

Fig. 2  Forest plot of panoramic meta-analysis: interventions aiming at improving adherence, adherence-related outcomes

Legend: Eisele 2019. Intervention: Interventions aiming at improving physical activity levels or adherence, containing at least one BCT. Comparison: 
Usual care, minimal intervention, placebo or no intervention. Outcome: Any measure of physical activity level or adherence to any kind 
of physical activity. Levack 2015. Intervention: Goal setting (with or without strategies to enhance goal pursuit). Comparison: No goal setting. 
Outcome: Engagement in rehabilitation. McGrane 2015. Intervention: Motivational interventions as part of a package, psychological strategies, 
theory-based instructional manuals, Internet-based behavioural programmes and relapse prevention, and re-inforcement strategies. Comparison: 
Any comparison (not specified). Outcome: Attendance at physiotherapy sessions/exercise classes. Nicolson 2017. Intervention: Booster sessions 
to increase adherence to therapeutic exercise. Comparison: Contextually equivalent control treatments. Outcome: Self-rated adherence

Fig. 3  Funnel plot of publication bias
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behavioural graded exercise to improve adherence to 
exercise (effect sizes 0.26–1.23)[16]. Behavioural graded 
exercise includes a preset gradual increase of the physical 
activity through facility-based interventions followed by 
booster sessions [45] and uses principles of operant con-
ditioning and self-regulation [16].

While cognitive behavioural programmes seem supe-
rior to exercise alone for short-term adherence and clinical 
attendance [30], behavioural counselling focusing on readi-
ness to change, action and coping plans and/or audio/video 
exercise cues seem not to improve adherence significantly 
[16]. Holden [34] concludes inconsistent evidence for health 
coaching based on the transtheoretical model of change, 
with one RCT showing some efficacy on exercise compli-
ance (SMD = 1.3). However, the frequently referred to study 
of Göhner and Schlicht [46], who analysed a cognitive-
behavioural intervention with a strong emphasis on action 
and coping planning [12], showed no difference between 
experimental and control groups in the first 11  weeks, 
but a significant difference 5  months later on behaviour 
(SMD = 0.83) as well as differences over all time-points on 
self-efficacy (interaction effect of time by group, F(3, 43) 
10.36, p < 0.001, n = 47) favouring the intervention [46]. 
Motivational interventions, including positive reinforce-
ment, increased (i) adherence to home exercise in one RCT 
[33], (ii) reported frequency of exercise in two RCTs [35] 
and (iii) self-efficacy beliefs in two RCTs, in the short-term 
(SMD = 1.23) and in the long-term (SMD = 0.44) ([16],cf. 
[30]). Self-efficacy beliefs relate to the trust in one’s capaci-
ties/competencies to cope with daily demands [47] and are 
associated (moderate evidence) with adherence [13, 48].

Levack et  al. [27] conclude some evidence that goal 
planning/setting improves engagement in rehabilitation 
(motivation, involvement and adherence) over the dura-
tion of the programme (9 studies, 369 participants, SMD 
0.30, 95% CI -0.07 to 0.66). Furthermore, they show a low-
quality evidence for effects on patient self-efficacy from 
more structured goal setting compared to usual care with 
or without goal setting (2 studies, 134 participants; SMD 
0.37, 95% CI 0.02 to 0.71) and from goal setting com-
pared to no goal setting (3 studies; 108 participants; SMD 
1.07, 95% CI 0.64 to 1.49). The review did not detect dif-
ferences in efficacy between the approach taken to goal 
planning. However and similar to patient education [34], 
the review authors argue that the lack of clarity about the 
effects and the low evidence is due to the heterogeneity 
of the implementation of goal planning, lack of detailed 
descriptions of the goal-setting process in the interven-
tion groups but also in the control groups, and methodo-
logical flaws ([27, 39],cf. [13]).

The BCTs from the cluster goals and planning showed 
various positive effects, although not fully consistently [6, 
7, 40]. Eisele et al. [7] identified goal setting (behaviour), 

problem-solving, goal setting (outcome), action plan-
ning and reviewing behaviour goal(s) as often used in 
non-effective interventions but also in effective ones. 
A trial that showed negative effects included problem-
solving and goal setting (outcome) as well. Room et  al. 
[40] found one study on older people and Thacker et al. 
[6] two home-exercise-related studies that used BCTs 
from the goals and planning cluster (i.e. problem-solving 
and action planning), but none of the studies found dif-
ferences in favour of the intervention. Willett et  al. [17] 
adjusted the BCTv1 taxonomy to differentiate patient-led 
and therapist-led goal setting and showed that patient-led 
goal setting (behaviour) achieved among the highest effi-
cacy ratios across time points.

Efficacy of relational and psychosocial interventions
The BCT Social Support (unspecified) refers to ‘advise 
on, arrange or provide social support (e.g. from friends, 
relatives, colleagues, ’buddies’ or staff) or non-contingent 
praise or reward for the performance of the behaviour. 
It includes encouragement and counselling, but only 
when it is directed at the behaviour’ [8, Supplemen-
tary Material]. Eisele et  al. [7] identified this BCT in 19 
interventions and 10 control conditions. They found this 
BCT in three trials supporting efficacy and in seven tri-
als supporting inefficacy. In contrast, Thacker et  al. [6] 
found this BCT in all effective interventions but not in 
the non-effective ones. Willet et al. [17] concluded from 
their review that this BCT has among the highest efficacy 
ratios across time points to promote adherence to physi-
cal activity.

Social support may come along with monitoring and 
feedback, which can be graphically or narratively pre-
sented by the therapist. Willett et  al. [17] recommend 
that self-monitoring (e.g. activity diaries), feedback on 
behaviour as well as social support should be used—
beyond monitoring purposes—for explicit intervention 
purposes (e.g. to foster self-efficacy beliefs). Feedback on 
behaviour alone does not seem to be efficacious [6], but 
feedback can be efficacious for instance in combination 
with social support or goal setting and planning [17, 40].

Patient-centred approaches were also included in 
the relational/psychosocial intervention type. Motiva-
tional interviewing, which is a collaborative, patient-
centred communication style to promote behaviour 
change [49], was used in three studies, indicating pos-
itive effects on exercise compliance, physical activity 
and exercise at home in two trials, whereas no effect 
in a pilot study [28]. There is low evidence from three 
RCTs for positive effects of the therapist-patient alli-
ance on global assessments; however, the efficacy on 
adherence-related outcomes is unclear [36]. The terms 
working or therapeutic alliance refer to the social 
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connection or bond between therapist and patient/cli-
ent, including reciprocal positive feelings, (assertive) 
communication, empathy, and mutual respect as well 
as collaboration, shared decision-making, agreement 
on the treatment goals and tasks [36, 50]. The thera-
peutic alliance is a patient-centred approach as well. 
Patient-led goal setting was more often a component 
within efficacious interventions than therapist-led 
goal setting [17].

None of the included reviews focused specifically on 
affective interventions. However, some interventions 
relate to affective components, for example patient-led 
goal setting or motivational interviewing may cover emo-
tional needs [27]; health coaching, therapeutic alliance or 
social support may include emotional support [13, 34, 35, 
38]; monitoring may consider emotional consequences 
[6]; or messaging and information provision may include 
emotional components [36]. Room et  al. [40] included 
one RCT [51], comparing emotionally meaningful mes-
sages against factual informational messages, but with no 
significant differences between the groups.

Efficacy according to the theoretical underpinning
McGrane et  al. [28] provide a narrative analysis of the 
efficacy of interventions according to the different theo-
retical underpinnings. In their review, the cognitive-
behavioural theory (CBT) was the most popular theory 
(4 primary studies) and showed to be efficacious in 
improving self-efficacy and activity limitations, but not 
consistently regarding attendance and attrition [28]. The 
social-cognitive theory was used in three studies, show-
ing improvements in self-efficacy, action and coping 
planning, and attendance, but conflicting results for exer-
cising in the short and long term. One intervention [52] 
based on self-determination theory showed to be effica-
cious to improve adherence to physical activity. In con-
trast to McGrane et al. [28], the reviews [12, 30, 35] point 
to moderate to conflicting evidence for no or inconsist-
ent efficacy of CBT-based approaches to physiotherapy 
programmes (see Efficacy of cognitive and behavioural 
motivational interventions). Jordan [35] concluded that 
the addition of transtheoretical model-based counselling 
to physiotherapy is no more effective than physiotherapy 
and a sham intervention (GRADE: High (high quality); 
Silver). Notably, the interventions may not be representa-
tive of the theory described due to diverse translations of 
the theory into practice and the overlap of the same BCTs 
among the theories.

Various theories (e.g. the transtheoretical model or 
the Health Action Process Approach [53]) and studies 
[54] distinguish the action or adoption phase from the 

maintenance phase at 6  months. Interestingly, Willet 
et  al. [17] found in total higher short (< 3  months) and 
long-term (12  months and more) than medium-term 
(around 6 months) efficacy ratios, pointing to the risk of 
drop-out when changing from the (short-term) adoption 
phase to the (long-term) maintenance phase [17]. Eisele 
et  al. [7] divided in their meta-analysis the short-term 
(< 3 months), medium-term (3–6 months) and long-term 
(7–12  months post-intervention) differently, showing a 
small medium-term overall effect (pooled SMD 0.20, 95% 
CI 0.08–0.33, p < 0.01), but no significant long-term effect 
of interventions comprising BCTs in enhancing physical 
activity adherence (pooled SMD 0.13, 95% CI 0.02–0.28, 
p = 0.09).

Efficacy according to the different types of exercise, 
physiotherapeutic settings and medical condition
In their Cochrane review, Jordan et  al. [35] compared 
the evidence for the efficacy of different types of exer-
cises and physiotherapy settings. Graded exercise is ben-
eficial for adherence (moderate evidence). The exercise 
type does not appear to play an important role (moderate 
evidence). Whether water-based exercise favours adher-
ence is unclear (low evidence and inconsistent results). 
Furthermore, the supervision of exercising (moderate 
evidence) is beneficial for adherence, but also self-man-
agement programmes improve exercise frequency com-
pared to waiting list or no-intervention control groups 
(moderate evidence). Exercising individually seems to 
improve attendance at exercise classes more than exer-
cising in a group (moderate evidence), as individual ses-
sions could be scheduled at more convenient times and 
missed sessions could be rescheduled, whereas group 
sessions were scheduled at relatively inflexible times, and 
missed sessions could not be rescheduled [35]. However, 
adding group exercise to a home exercise programme 
can increase overall physical activity levels (moderate 
evidence) [35]. While the results of home- versus clinic-
based interventions were conflicting and confounded by 
the intervention approaches, a combination of home- 
and clinic-based approaches may be promising [12] and 
aligns with the moderate-quality evidence that self-man-
agement programmes, refresher or booster sessions with 
a physiotherapist assist people to better adhere to thera-
peutic exercise [16].

No study was identified in the reviews that compared 
other settings, such as private- and public-funded physio-
therapy or primary care and rehabilitation settings regarding 
adherence outcomes. No review and no study comparing 
the same educational, motivational, or BCT-based interven-
tion across different conditions were identified.
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Discussion
This overview of systematic reviews addresses adherence 
in the physiotherapy and therapeutic exercise domain, 
aiming to summarise the evidence on the efficacy of 
interventions, to explore heterogeneity and to identify 
research gaps. The overview of reviews provided an ade-
quate approach to generate answers to the research ques-
tions. Nineteen reviews, covering 205 unique trials, were 
included and narratively synthesised. In addition, four 
meta-analyses were pooled in a panoramic meta-analysis. 
The findings provide an overview of the diverse inter-
ventions and techniques aiming to enhance adherence, 
ranging from informational/educational to cognitive/
behavioural/motivational and to relational/psychosocial 
intervention types. Furthermore, it synthesised their effi-
cacy in physiotherapy for adults.

Confidence in the reviews was rated moderate or high 
in four reviews [7, 16, 27, 35], but low or very low in the 
others (Table  3). The individual reviews considered the 
evidence levels as mostly low or very low (Table  4; see 
Risk of bias and evidence assessment). Table  5 summa-
rizes the evidence on the efficacy of each intervention 
and technique according to (a) whether the evidence sup-
ports efficacy, (b) the evidence level based on the report 
in the systematic reviews and (c) the confidence in the 
reviews as assessed with AMSTAR-2. It must be noted 
that the components of the intervention which caused 
the efficacy were not always clear. Some interventions 
lacked detailed definitions and descriptions of the spe-
cific BCTs included [33]. A single technique or mecha-
nism of action was not always identifiable; moreover, 
various techniques seem to influence each other in such a 
way that they achieved efficacy only jointly [17, 40].

No clear conclusion can be drawn on the efficacy of 
informational/educational interventions. Five reviews 
[12, 30, 31, 34, 36] showed low evidence for the efficacy of 
interventions on knowledge acquisition and low evidence 
for limited short-term efficacy on adherence. Providing 
knowledge alone seems not enough and should be comple-
mented with supportive material (very low evidence) and 
combined with other interventions (low evidence). Patient 
education should also include social-cognitive or cogni-
tive-behavioural approaches, psychoeducational interven-
tions and collaborative processes as it is included in the 
therapeutic alliance approach [31, 34, 36]. Patient educa-
tion with a more constructive educational approach builds 
upon the knowledge of the patient, supporting him/her in 
exploring and co-constructing knowledge which is very 
relevant in physiotherapy as research has shown [55, 56].

The reviews on additional motivational, cognitive 
and behavioural interventions showed findings ranging 
from non-efficacy of behavioural counselling based on 
readiness to change (with low to moderate evidence) to 

moderate efficacy for booster sessions and behavioural 
graded physical activity (with moderate evidence) (see 
Table  5). Overall, a small overall effect size (SMD 0.24) 
for motivational interventions is indicative of the findings 
of the panoramic meta-analysis. The four pooled meta-
analyses [7, 16, 27, 28] included studies analysing inter-
ventions with a considerable amount of content overlap 
(e.g. goal-setting and booster sessions are BCTs and often 
part of motivational interventions), and no statistical het-
erogeneity of the true effect was found. Nevertheless, the 
diversity of interventions and techniques included con-
strain the explanatory power for potential components 
responsible for the efficacy of adherence. The sensitivity 
analyses in the meta-analysis of Eisele et  al. [7] indicate 
that low-quality studies tend to overestimate the effi-
cacy (cf. [31]). While some evidence exists on short- and 
medium-term effects of motivational programmes on 
adherence, no clear evidence for long-term effects can 
be concluded [7, 30]. Furthermore, there is moderate and 
low evidence that additional motivational interventions 
and goal planning/setting improve adherence to self-effi-
cacy beliefs [27, 28, 39]. Since self-efficacy beliefs play an 
important role in motivation and adherence [13, 48], the 
results are relevant for physiotherapists to promote moti-
vation and adherence. Experiencing that one can reach 
the set goals and manage daily challenges, complemented 
with feedback and reinforcement from the therapist (or 
important others), may increase self-efficacy beliefs and 
human agency [48, 57–59].

A closer look at how and in which manner goals and 
actions are planned and reviewed seems crucial. The 
patient-led approach was only reported in 5 of the 26 inter-
ventions that incorporated the BCT goal setting (behav-
iour), although it is associated with greater engagement and 
achievement than goals which are set by the therapist [17]. 
Goal setting and action planning should be informed by the 
patient’s motives, interests and values in order to promote 
intrinsic motivation, self-determination and subsequently 
better adherence ([17],cf. [27, 28, 60, 61]). The reviews on 
the BCTs displayed various positive effects relating to the 
BCT cluster goals and planning; however, they point out 
that the BCT goal setting is not used alone but in con-
nection with several other BCTs. Feedback on outcomes of 
behaviour, behavioural contract and non-specific reward 
as well as patient led-goal setting, self-monitoring of behav-
iour and social support (unspecified) was included in effica-
cious interventions [17]. Social support seems to have an 
important influence on adherence [6, 7, 17, 40], for example 
through regular phone-calls or home visits, encouraging 
messaging, supervision or community-based group pro-
grams (cf. [1–3],[37, 62]). Social support also relates to the 
promotion of self-efficacy beliefs, if it endorses confidence 
in own abilities and competences [6].
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Some BCTs seem inherent to standard practices of 
physiotherapy [6] even though physiotherapists seem to 
use rather a small number of BCTs [15]. Control groups 
also contained BCTs [6, 7]; in particular instruction on 

how to perform a behaviour, generalisation of the tar-
get behaviour and social support (unspecified) were fre-
quently coded [6]. Thus, it seems difficult to identify those 
BCTs that are (most) efficacious in promoting adherence 

Table 5  Overview of current evidence on the efficacy of interventions and BCTs on adherence-related outcomes

Legend: aIndicates that the evidence is based on the same study or studies due to the overlap of the marked reviews, e.g. an overlap of 12 and 15 is marked 12a and 15a

b The corresponding BCT showed inconsistent efficacy (low evidence) when analysed isolated (alone) but promising efficacy (low/moderate evidence) as one of 
several BCTs

CL, critically low; L, low; M, moderate; H, high confidence in the review

The efficacy supported by the evidence is based on the results reported in the reviews. Yes refers to results of merely positive effects; meanwhile, inconsistent refers to 
findings of positive and no effects of the intervention (techniques) analysed. No effects indicates that the intervention was not efficacious. Negative effects were not 
reported for the intervention (techniques) shown

The levels of evidence were extracted as reported in the reviews, which are based on different evidence appraisal schemes: GRADE (high, moderate, low, very low 
certainty of evidence), Cochrane Collaboration Back Review Group Evidence Levels (strong, moderate, conflicting, limited, no evidence) and self-developed tools. The 
levels of evidence were compared across the relevant reviews, considering the confidence in the review and the comprehensiveness of the review

The confidence in the SR was assessed with AMSTAR-2 (see Table 4) and presented in the same order as the source review

The interventions (techniques) were ranked according to the displayed three aspects, being on the top of those interventions (techniques) that showed to be 
efficacious, based on the best available evidence and analysed in reviews with less risk of bias

Intervention/techniques Efficacy supported by the 
evidence as reported in 
the SR

Level of evidence 
as reported in SR

Confidence in the SR as 
assessed with AMSTAR 
2

Source Review

Promising interventions/techniques with moderate evidence supporting efficacy
  Booster session/refresher Yes Moderate H, M, L, CL [35, 4016a,32a]

  Supervision Yes Moderate H, L, CL [35, 33 , 13a]

  (behavioural) graded activity/exercise Yes Moderate H, M, L [35, 16a, 32a]

  Use of BCTs Yes Moderate M/H, L, L [6, 7, 17]

  More BCTs Yes Moderate M/H [7]

  Self-management programmes Yes Moderate H [35]

Possibly promising interventions/techniques with low/very low evidence supporting efficacy
  Motivational intervention, including positive 

reinforcement
Yes Low H, M, CL, CL [16, 30, 33, 35]

  General behaviour change programme Yes Low CL, CL [33, 37]

  Cognitive behavioural intervention with  
coping and action planning

Yes Low CL [12, 30]

  Goal setting and planning Yes/inconsistent Low H, L, L, L, CL [17, 276 13 ,39a]

  Social support Yes/inconsistent Low H, L, L [6, 7, 40]

  Counselling YES/inconsistent Low L [13]

  Phone surveillance/follow-up Yes Low/very low L, CL, CL [13, 32, 33]

  Additional written information Yes Very low CL, CL [12, 30a

  Patient-led goal setting and planning Yes Very low L [17]

  Motivational interviewing Yes Very low L [28]

Interventions/techniques with conflicting evidence (inconsistently) supporting efficacy
  Feedback and monitoring (aloneb) Inconsistent Low L, L, L [6, 17, 40]

  Health coaching (based on transtheoretical 
model of change)

Inconsistent Very low L [34]

  Educational programmes/knowledge  
provision

Inconsistent Low L, CL, CL [31, 36, 40]

  Video-assisted education/additional  
instructions in audio and video format

Inconsistent Very low/conflicting L, CL, CL, CL [36, 4012a, 30a]

  CBT-based approaches to PT programmes No/inconsistent Moderate/conflicting H + CL + CL [12, 30, 35]

Non-efficacy supported by evidence
  Behavioural counselling based on transtheo-

retical model/readiness to change
No Moderate/low H + M [16, 35]
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([7],cf. [50]). Unsurprisingly, the reviews revealed conflict-
ing results and a high risk of bias in the individual stud-
ies. However, combining a greater number of BCTs (≥ 8) 
can be highly recommended, as this achieved a larger 
effect than interventions using fewer BCTs [7]. It is fairly 
unlikely that any single BCT changes adherence [6, 7, 17, 
40]. In that regard, Ariie et al. [63] argue that not only the 
amount of BCTs but also the quality, appropriateness and 
feasibility of the use of the BCTs is crucial.

Meaningful combinations of several BCTs are required. 
However, the combinations of BCTs may also differ among 
conditions, personal factors and therapeutic interventions 
([7],cf. [63, 64], [64–66]), and over the time. Two reviews 
consistently point to the same crucial time point (i.e. after 
6  months) when BCT efficacy seems to drop, and more 
attention is required to maintain adherence [7, 17]. Action 
planning, feedback on behaviour and behavioural practice/
rehearsal seem efficacious particularly on short-term. Patient 
led-goal setting, self-monitoring of behaviour and social sup-
port (unspecified) are among those BCTs that seem more effi-
cacious at long-term [17]. These findings are also in line with  
findings in non-clinical adults [54] and with motivational 
theories (e.g. the Health Action Process Approach [53]).

Limitations
Conducting an overview of reviews is per se associated 
with methodological limitations. A limitation is that 
reviews were analysed and not the original RCTs, which 
adds further risks of bias domains such as selection, 
analysis and reporting bias. A specific potential source 
of bias in overviews of reviews is the overlap of primary 
studies among the included reviews. The small overlap, 
caused by a few reviews with similar thematic scope, 
was controlled for in the data analysis. The substan-
tial non-overlap of primary studies across the reviews 
reflects the clinical and methodological diversity of the 
included reviews and showcases the efforts to address 
(a) motivation and (non-)adherence as complex phe-
nomena and from various perspectives.

Another methodological limitation originates from 
the search strategies. Considering different health-care 
systems and delimitations of the physiotherapy profes-
sion among countries, divergences among the defini-
tions of terms and the use of diverse approaches to 
physical therapy, physiotherapy or the therapeutic use of 
exercise and physical activity, made a clear delimitation 
in the search strategy and inclusion/exclusion criteria 
difficult. Therefore, we may have missed out some rel-
evant reviews by reducing our search to the two terms 
physiotherapy and physical therapy. Equally, we may 
also have included some aspects that were not primarily 
investigated for physiotherapists or physical therapists. 

Including only studies with adults, the findings may not 
be applicable to promote adherence among children.

While we did not exclude reviews from another language, 
the search was conducted only in English, which may omit 
important reviews in other languages. All included reviews 
(and as far as reported, also the original RCTs) were con-
ducted in economically developed countries; however, 
social-cultural and context-specific factors influence partic-
ipation and adherence [67–71]. Furthermore, we are aware 
that our own cultural background and experiences may 
have influenced the analysis and synthesis of the results and 
that conclusions drawn in this overview of reviews may not 
be suitable for every setting around the world. Therefore, 
we encourage the readers to critically assess the applicabil-
ity of the findings to their specific context.

Another gap in coverage of this overview is that inter-
ventions that were analysed in RCTs but not included in 
any systematic review are not considered in this over-
view. Thus, there may be new or alternative intervention 
approaches that resulted efficacious but were not covered 
by this overview. Furthermore, reviews that focused only 
on the use of digital apps or tools, e.g. virtual reality, gam-
ification, exergames or tele-rehabilitation, were excluded 
from this overview. Several reviews in this field include 
adherence-related outcomes, showing potential efficacy 
as well as limitations of the use of digital tools [72–83].

Research gaps, recommendations and measuring 
adherence
This overview of reviews highlighted some gaps in the 
existing knowledge. First, there is a lack of clear evidence 
on the efficacy of the interventions. The use of BCTs in 
the intervention as well as in the control groups may be 
a reason for inconsistent findings and conflicting evi-
dence. Furthermore, the clinical and methodological het-
erogeneity constrains drawing clear conclusions on the 
efficacy. Second (and related to the previous), interven-
tions are insufficiently described regarding their theoreti-
cal underpinning and active ingredients/techniques and 
thus limit the comparison of interventions. Theoretical 
underpinnings were used partly and translated into prac-
tise differently. Difficulties concerning the derivation or 
deduction of concrete, practical techniques or strate-
gies from the theories were reported. A broader use of 
the BCT taxonomies would make interventions more 
comparable. Recently, the BCT Ontology was published, 
which claims to provide a standard terminology and a 
comprehensive classification system for the content of 
behaviour change interventions, suitable for describ-
ing interventions [84]. Third, there is a need for stud-
ies on holistic approaches, complex interventions based 
on integrative theories and the combination of multiple 
BCTs. While many theories are based on cognitive and 
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behavioural approaches, affective and psychosocial fac-
tors are hardly investigated, overlooked and probably 
underestimated. Rhodes and Fiala [12] call for studying 
the influences of affective attitudes on adherence (e.g. 
enjoyment and pleasing behaviour) which may oppose 
the more cognitive, instrumental attitudes (e.g. the utility 
of behaviour). Jordan et  al. [35] refer to a meta-analysis 
in another therapeutic regime [85] to explicit the poten-
tial efficacy of affective interventions (e.g. appealing to 
feelings, emotions or social relationships and social sup-
ports) in combination with educational and behavioural 
interventions on patient adherence [35]. Fourth, more 
research in patient-led approaches to goal setting and 
action planning and the relationship of patient-centered-
ness to adherence is promising [60, 61, 86, 87].

Fifth, the reviews reported many studies that failed to 
provide evidence for intervention efficacy on adherence, 
particularly on long-term adherence. There is a need for 
prolonged observation to investigate long-term effects on 
adherence. Probably, intervention or follow-up interven-
tions (e.g. booster sessions) must also be prolonged or 
repeated to avoid drop out to medium-term follow-ups 
(around 6 months) and to maintain participation. Sixth, 
studies should pay more attention to the actual efficacy of 
adherent behaviour on the desired therapeutic outcomes.

Seventh, another research gap lies in the analysis of 
the potential variation of the intervention efficacy across 
medical conditions, physiotherapeutic settings, per-
sonal characteristics (e.g. age, gender, sociocultural back-
ground) and dispositions (e.g. motives, affective attitudes, 
previous behaviour) and diverse context-related factors. 
Huynh et al. [79] showed for the case of multiple sclerosis 
that the efficacy of BCTs is not investigated in all disease 
stages or throughout the disease course; participants with 
mild-to-moderate level disability were more frequently 
included in the studies (cf. [18]). Ariie et  al. [73] stated 
that the response to BCTs may be different according to 
the condition (cf. [76]). On the one hand, studies analys-
ing the use of the same intervention or same combination 
of BCTs in different intervention groups (according to the 
categories mentioned above) could be beneficial for com-
parison purposes. On the other hand, studies should ana-
lyse how to find the ‘right’ (ideally, the ‘most efficacious’) 
adherence promotion intervention for the patient or tar-
get group. Qualitative studies may explore adequate com-
binations of BCTs and contribute to the understanding of 
complex intervention processes. The findings showcased 
that different interventions and BCTs may contribute to 
adherence and that the BCT Taxonomy defines a wide 
range of techniques, providing the physiotherapists with 
an overview of which techniques are useable and thus 
may inspire and support them to develop additional inter-
ventions and to enrich their current physiotherapeutic 

practise. The physiotherapist may use this knowledge to 
tailor interventions in a patient-centred manner to pro-
mote adherence, and to adapt to the condition, charac-
teristics, dispositions and context-related factors of the 
patient. Hence, experimental studies could compare the 
efficacy of tailored to not-tailored interventions.

Finally, the outcome adherence should be better defined 
and holistically assessed. The definition of adherence (as the 
extent to which a person’s behaviour corresponds with treat-
ment goals or plans) and calculation of adherence rates (by 
reported exercise or attended sessions divided by the recom-
mended or prescribed exercise or sessions) are simplifying 
a complex phenomenon. The average or the percentages of 
attended or completed sessions do not picture interruptions, 
regularity or periods of more and less adherence. Attend-
ance regularity can change over the time and different par-
ticipation and fluctuation patterns can be identified [88, 89]. 
For example, an adherence rate of 50% can imply (a) that a 
person attended regularly every second session throughout 
the period of observation or (b) that a person attended all 
sessions of the first half of the observation period and then 
stopped attending. The underlying reasons and motivational 
factors may be quite different in these two cases. Besides 
assessing participation and fluctuation patterns, the three 
dimensions of the SIRAS scale [42], i.e. frequency, intensity 
and reciprocity, could be considered for a holistic account 
of adherence. The findings of this overview emphasized the 
importance of a patient-led goal setting and planning, which 
includes a shared decision-making process and the mutual 
agreement to adhere to the jointly established plan (cf. WHO 
definition of adherence, [5]). The measurement of adherence 
should be able to distinguish a patient-led approach from a 
therapist-led approach (cf. [17]) and to appraise the extent 
of a shared decision-making process. In conclusion, a holis-
tic approach to measure adherence in physiotherapy may 
include measures of the frequency of attendance/exercising 
(e.g. attended sessions out of the prescribed/recommended 
sessions), the regularity of participation and fluctuation (e.g. 
timeline with pauses and interruptions, visualizing more and 
less adherent periods), the intensity of attendance/exercis-
ing (e.g. the number or the increment of exercises and rep-
etitions performed in comparison to the plan), reciprocity 
and fidelity to the agreed goals and plan (e.g. therapist’s and 
patient’s subjective appraisal of the degree of accomplish-
ment of the agreed plan) and persistence/perseverance over 
the time (e.g. measuring volition via questionnaires or rating 
persistence in participation in spite of the experienced chal-
lenges and barriers).

Conclusions
We conclude that moderate certainty of evidence sup-
ports that (i) additional motivational interventions and 
behaviour change programmes can increase adherence 
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and patients’ self-efficacy beliefs and (ii) interventions 
applying BCTs increase adherence, particularly when 
using a greater number of BCTs and combining vari-
ous BCTs, and particularly on short to medium term. 
The BCTs’ patient-led goal setting, self-monitoring of 
behaviour and social support seem promising to promote 
maintenance; (iii) graded activities, booster sessions with 
a physiotherapist and supervision foster adherence.

There is low certainty of evidence that (i) goal setting 
and planning improves adherence to treatment regi-
mens, particularly if a patient-centred approach is taken; 
(ii) motivational interventions including various tech-
niques, such as positive reinforcement, social support, 
monitoring or feedback, can foster adherence; (iii) social 
support seems to play an important role in promoting 
adherence; however, evidence is low as this BCT is fre-
quently found in the control group; and (iv) information 
provision and transfer of knowledge to the patient may 
improve adherence-related outcomes when combined 
with motivational techniques, as in psychoeducational 
programmes. Additional written information is superior 
to verbal instructions alone; (v) a combination of home-
based exercise programmes with clinical supervision, 
refresher or booster sessions, or/and self-management 
programmes seems promising to increase adherence.

Regarding the implications for future research, a holis-
tic approach to measure adherence in physiotherapy and 
the investigation of clearly defined interventions combin-
ing multiple BCTs is recommended.
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