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Abstract 

Background:  Blended care interventions combine therapeutic guidance with digital care. Current research results 
show the promising role of the blended care approach in clinical care. This new way of delivering health care could 
have the potential to effectively promote physical activity in different public health settings.

Objective:  The aim of the systematic review is to investigate the varieties of intervention characteristics of blended 
care interventions to promote physical activity in terms of structure, behavior change goals, behavior change tech-
niques, and effectiveness of blended care interventions compared to a control group.

Methods:  We searched for randomized controlled trials published from 2000 to March 2021 in MEDLINE, CINAHL, 
Cochrane Central Register of Controlled Trials, SPORTDiscus, PsycINFO, and Web of Science according to the PRISMA 
guidelines. Risk of bias was assessed using the Cochrane Collaboration tool. Study characteristics, intervention char-
acteristics, and outcome data were extracted. Furthermore, the effect size on the outcome of physical activity was 
examined or calculated.

Results:  In total, the number of reports identified from the database searches was 4828. Of these, 25 studies were 
included in the review, with a total of 5923 study participants. Results indicated that the characteristics of blended 
care interventions showed a high heterogeneity. The combinations of therapist-guided interventions and digital 
interventions allowed the identification of specific subgroups, but they varied in length (range 8–52 weeks, SD 16.6), 
intensity, and the combination of the components. The most used combination of blended care interventions to 
promote physical activity was the combination of one-on-one meetings via telephone and Web-based interventions. 
Motivational models of behavior change were used most frequently as underlying theoretical foundations. Certain 
behavior change techniques were used consistently across the individual components, e.g., “problem solving” in the 
therapist-guided component and “feedback on behavior” in the digital component. Considering the effect size of 
blended care interventions compared with control groups, most studies showed a small effect.

Conclusions:  It can be concluded that blended care interventions have potential to promote physical activity. In the 
future, further high-quality studies should investigate which type of blended care intervention is effective for which 
target group. Additionally, insights are required on which intervention characteristics are most effective, taking into 
account new evidence on behavior change.
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Key Points

•	 Blended care interventions have great potential to 
promote physical activity, regarding their advantages 
compared to the individual components alone.

•	 One-on-one meetings via telephone and Web-based 
interventions were the most frequently used combi-
nation of blended care interventions.

•	 In the context of prevention and rehabilitation, 
blended care interventions seem to increase physical 
activity.

•	 The majority of studies showed small effects of the 
blended care intervention compared to the control 
group.

Background
Physical inactivity is a major risk factor for increased 
mortality and numerous non-communicable diseases [1]. 
Worldwide, 7.2% of deaths caused by cardiovascular dis-
ease are attributable to physical inactivity. In high-income 
countries, the prevalence of mortality related to physical 
inactivity is 9.3% [2]. Physical inactivity also seems to be a 
major challenge in the COVID-19 pandemic: it is at least 
as strong as other potentially modifiable risk factors, e.g., 
smoking, obesity, diabetes, hypertension or cardiovascu-
lar disease, for serious disease progression [3]. These cur-
rent findings highlight an urgent need for action in the 
area of physical activity promotion. Therefore, in 2018, 
the “Global Action Plan on Physical Activity 2018–2030” 
was adopted at the World Health Assembly with the goal 
of reducing physical inactivity levels by 15% by 2030 [4]. 
To address the pandemic of inactivity and achieve the 
goal of the “Global Action Plan,” it is essential to explore 
new and innovative ways to promote physical activity 
[5–7].

One way to promote physical activity is to develop and 
implement lifestyle interventions. Lifestyle interventions 
in several modes of delivery have the potential to effec-
tively promote physical activity in various target popula-
tions [8–11]. Guided by a therapist, lifestyle interventions 
have multiple benefits, e.g., strengthening social support, 
establishing high accountability, group dynamic aspects 
or the possibility to give a direct and tailored feedback. 
The advantages mentioned help to maintain participants’ 
intervention adherence [5]. However, studies have shown 

that 12  months after intervention onset, the initial suc-
cess in changing the level of physical activity is likely to 
decrease [12–14]. Hence, a meta-analysis showed only a 
small effect of therapist-guided interventions 15 months 
after baseline measurement in terms of increasing physi-
cal activity (standardized mean difference, SMD = 0.20) 
[15]. Furthermore, therapist-guided interventions are 
expensive, especially if they are to be implemented on 
population level [16]. Also, types of therapist-guided 
interventions, e.g., face-to-face interventions, are by 
nature limited to a specific location depending on where 
and when the sessions take place [5, 7, 17].

Digitalization and the advent of modern information 
and communication technologies provide the opportu-
nity to compensate for these disadvantages. Time- and 
location-independent digital interventions such as smart-
phone applications (apps) or Web-based interventions 
to promote favorable health behaviors showed positive 
impact on behavior change in recent reviews and meta-
analyses [18–20]. A major advantage of digital interven-
tions is that they offer broad accessibility. This includes 
for instance that digital interventions can be used widely 
across a large number of people, but also further benefits 
like access to the intervention without waiting time, cost-
effectiveness, overcoming stigmatizing barriers through 
anonymity, and the possibility to provide an intervention 
to individuals at their own individual pace [21–24]. Web-
based interventions alone, though, proved to have only a 
negligible effect in terms of increasing physical activity 
in a meta-analysis (SMD = 0.14) [25]. In a further meta-
analytic study, an effect of app-based interventions could 
only be demonstrated in the short term [19, 25]. In addi-
tion, adherence of participants to digital interventions 
is low and dropout rates are high [24, 26, 27]. This may 
have a negative impact on the expected effect of digital 
interventions [28]. In addition, digital interventions carry 
the risk of usability problems, security issues, and privacy 
concerns [29, 30]. A further meta-analysis showed that 
app-based interventions to increase physical activity are 
more effective when they include personal components 
such as face-to-face sessions, phone calls or text mes-
sages from real coaches or therapists [31]. However, it is 
suggested that interventions that exclusively rely on digi-
tal components (“stand-alone” apps or Web-based inter-
ventions) are less effective than a combination of digital 
approaches and additional strategies, such as telephone 
coaching or traditional face-to-face contact [32, 33].
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The term blended care intervention, basically, 
describes the coordinated combination of therapist-
guided interventions and digital interventions. Fol-
lowing Kloek and colleagues [34], we define the two 
components of blended care interventions to promote 
physical activity as follows: Therapist-guided interven-
tions are characterized in the broadest sense by the 
fact that there is an actually existing, personal contact 
between the therapist, specialist or coach and the par-
ticipants in the intervention. Examples include individ-
ual counseling, group sessions, or sports programs, but 
also personal contact, which can take place via modern 
communication channels, e.g., telephone counseling 
or video-conferencing. In contrast to therapist-guided 
components, digital interventions are machine-pow-
ered. Thus, the digital intervention is automated and 
there is no personal contact with therapists or profes-
sionals. This type of intervention, for example, can be 
app-based, Web-based, or delivered via automated 
mails.

Recent research confirms the seminal role of the 
blended care approach in clinical care [35, 36]. So far, 
reviews on blended care interventions have focused 
mainly on the field of psychotherapy [35] or chronic 
somatic diseases [34]. Current reviews and meta-analyses 
on physical activity promotion have considered either 
digital interventions [37] or therapist-guided interven-
tion [14, 38]. The purpose of our review was to provide 
an overview of the variety of intervention characteristics 
of blended care interventions. We aimed to answer the 
following three research questions: (i) How are blended 
care interventions to promote physical activity struc-
tured? (ii) On what theoretical basis are these blended 
care interventions designed? (iii) What are the effect sizes 
of the blended care interventions in terms of increas-
ing physical activity compared to the control group? 
To provide an overview of blended care interventions 
in the context of physical activity promotion, we exam-
ined the structure as well as the components of blended 
care interventions. In addition, we reviewed the goals of 
behavior change, behavior change techniques (BCTs), 
and theories of behavior change. Finally, we conducted an 
explorative analysis of possible causes of heterogeneous 
effects of blended care interventions.

Methods
This systematic review was conducted and reported 
according to the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) [39] (see 
Additional file 1). It has been registered a priori in PROS-
PERO (CRD42​02018​8556). A review protocol was not 
prepared.

Search Strategy
The search for eligible studies was conducted in MED-
LINE (via PubMed), SPORTDiscus, PsycINFO, Cumu-
lative Index to Nursing and Allied Health Literature 
CINAHL (all via EBSCO), Web of Science, and Cochrane 
CENTRAL databases. In each database, the search cov-
ered the period from January 2000 to May 19, 2021. The 
main search was conducted on May 29, 2020, to find 
studies from January 2000 to May 2020. We updated the 
results on March 19, 2021 (last search entry), to include 
additional studies from May 2020 to March 19, 2021. The 
period was limited from 2000 since there were few stud-
ies examining digital interventions to promote physical 
activity before 2000 and no studies examining blended 
care interventions. The search term included a combi-
nation of the following terms: “physical activity” AND 
((“eHealth” AND “face-to-face”) OR “blended interven-
tion”) AND “randomized controlled trial,” and the associ-
ated synonyms (see Additional file 2). In each database, 
a filter was set to include human studies and exclude 
animal studies. The detailed description of the search 
strategy for each database can be found in the Appendix. 
Furthermore, relevant studies were identified via a search 
of the bibliographies of the included studies, a hand 
search in Google Scholar, and personal contacts.

Eligibility Criteria
The criteria for including studies were based on the 
PICOS scheme (population, intervention, comparator, 
outcome, study design) [40]. Studies were included if 
they examined a sample of adults older than 18 years and 
investigated an intervention to promote physical activity 
with the outcome of physical activity. For inclusion, the 
interventions had to comply with the definition of the 
blended care concept, and hence consist of a digital and 
therapist-guided component. The intervention had to be 
based on at least one theory, model or framework as a 
quality characteristic [41] and had to be compared with 
a control group (e.g., waiting list, treatment as usual, digi-
tal component only, therapist-guided component only). 
Only randomized controlled trials (RCT) published in 
English and from 2000 onward were included.

Studies were excluded if the measurement tool used to 
assess physical activity was not validated. Studies were 
also excluded if there was no discernible association 
between digital and therapist-guided components, as 
for instance, if a therapist-guided intervention is supple-
mented by a commercial app. The components have to be 
linked to or based on each other. If the digital interven-
tion consisted of only a form of physical activity tracking 
(e.g., via pedometers), the study cannot be included in 
the review, as physical activity tracking alone is not based 

https://clinicaltrials.gov/ct2/show/CRD42020188556
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on a behavioral theoretical concept. Studies are only 
included if physical activity tracking is part of the theory-
based digital or therapist-guided component.

Study Selection
Duplicates of the studies found were identified, individu-
ally reviewed, and removed using a reference program 
(Citavi 6). VH and DK independently screened studies 
identified via the different search strategies using the 
title and abstract of the studies according to the inclusion 
and exclusion criteria. The results were then compared 
between the two authors. Discrepancies and disagree-
ments were discussed in order to reach consensus. If the 
full texts for the studies were not available for screening, 
the corresponding authors were contacted for access to 
the full text. The full texts were also screened separately 
for inclusion by VH and DK. Discrepancies were dis-
cussed, and consensus was reached regarding the set of 
studies to be included.

Data Extraction
Data were extracted from studies that met the eligibil-
ity criteria. We first extracted descriptive data from the 
included studies. These comprised author(s), publica-
tion year, country, comparison group(s), basic sample 
characteristics, and measurement instrument(s) used to 
assess physical activity, and measurement time points. 
To describe the intervention design, we extracted the 
components of the digital intervention and the thera-
pist-guided intervention. In order to identify the mode 
of delivery of the digital component, the authors cre-
ated the following scheme adapted from Webb et al. [42] 
and Kloek et  al. [34]: (1) Web-based, (2) app-based, (3) 
computer-based, (4) text message (standardized), and (5) 
automatic phone call. We used the following scheme to 
extract the therapist-guided component: (1) one-on-one 
meeting in person, (2) one-on-one meeting via video call, 
(3) one-on-one meeting via telephone, (4) group session, 
(5) training, (6) individual text message, and (7) chat. For 
further description of the intervention, we extracted the 
design, objectives of behavior change besides the pro-
motion of physical activity, target group, integration of 
intervention components (parallel vs. sequential), dura-
tion of intervention in weeks, and behavior change the-
ory. The integration of intervention components could be 
divided into parallel, sequential, and parallel–sequential, 
based on Erbe and colleagues [35]. A parallel sequence of 
components means that components proceed simultane-
ously from the start to the end of the intervention. If the 
components are sequential, the intervention starts with 
the therapist-guided or digital component and ends with 
each of the other components. If the components run 
parallel–sequentially, the therapist-guided component 

and the digital component start parallel and end with one 
of the two components.

In addition, we collected data to determine whether 
there was a group difference in physical activity between 
intervention and comparison group(s). We further cal-
culated or extracted, whenever possible, the effect sizes 
and their 95% confidence interval. The BCTs used in the 
interventions were further recorded using the BCT tax-
onomy of Michie and colleagues [43]. If the used BCTs 
were not listed explicitly, they were entered manually. 
Data extraction was performed independently by VH 
and DK to avoid errors and outcome bias, especially 
regarding the identification of BCTs applied in each 
intervention. If discrepancies were identified in the data 
extraction, they were discussed with reference to the spe-
cific text passages of the studies.

Quality Assessment
All included studies were assessed for quality using the 
Risk of Bias Assessment Tool [44]. This tool can be used 
to assess the risk of bias for randomized controlled tri-
als by inquiring about various potential bias factors. The 
tool examines several domains that elucidate the rand-
omization process, potential deviations from the planned 
intervention, missing values, and outcome measure-
ment. Since blinding of participants and study staff to 
investigate blended care intervention is not possible, the 
assessment of blinding was omitted according to another 
systematic review [34]. Disagreements were discussed in 
order to reach consensus. Finally, a global assessment of 
the risk of bias was made by VH and DK based on the 
queried domains.

Data Analysis
Due to the heterogeneity of the studies and complexity of 
the interventions, a qualitative evaluation of the narrative 
synthesis was conducted. The focus of the evaluation was 
on the composition of the blended care interventions and 
the analysis and comparison of effect sizes on physical 
activity together with 95% confidence intervals as an esti-
mate of the uncertainty, and the assessment of methodo-
logical quality. To calculate the effect size, Cohen’s d was 
used. Cohen’s d was either taken from the studies if the 
value was reported or calculated using the formula 
d =

x1−x2
s

 , with x1 and x2 being the mean outcome values 
of the control group and the intervention group. Pooled 
standard deviation was used when groups were unequally 

sized ( SDpooled=
(n1−1)×s

2
1+(n2−1)×s

2
2

(n1−1)+(n2−1)
 , with n1 and n2 

being the group size of the intervention group and the 
control group and s1 and s2 the standard deviation of the 
particular groups). The endpoint of the intervention was 
chosen to calculate the effect size on physical activity. 
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When possible, effect sizes were reported with a 95% 
confidence interval. According to the guidelines of Cohen 
[45], values of < 0 correspond to a negative effect, < 0.2 to 
a negligible effect, 0.2 to 0.4 to a small effect, 0.5 to 0.7 to 
a medium effect, and ≥ 0.8 to a large effect. By means of 
the assessment of study quality, we weighted the studies 
with respect to their robustness. We used extracted data 
to analyze the intervention design. Finally, we provided 
an overview of the intervention structure of blended care 
interventions and an interpretation for possible causes of 
heterogeneous effects.

The results of the search are illustrated in the PRISMA 
flowchart. An overview of the studies is presented via 
a table. In addition, the combinations of blended care 

interventions, behavior change goals, and BCTs used are 
presented graphically for overview.

Results
Study Selection
The PRISMA flowchart (Fig. 1) provides an overview of 
the study search and selection process. The literature 
search of the databases resulted in 7591 findings, and 
the manual search yielded 12 results. After removal of 
duplicates, 4828 studies remained, which were screened 
for title and abstract. A total of 152 studies were eligible 
for full-text screening, of which 25 were included in the 
review.

Records identified from:

Databases 
n = 7591
Registers and other sources
n = 12

Records removed before 
screening:

Duplicates
n = 2775

Records screened
n = 4828

Records excluded
n = 4662

Reports sought for retrieval
n = 166

Reports not retrieved
n = 14

Reports assessed for eligibility
n = 152

Reports excluded n = 127

Only a part of the sample over 18 years old n = 1
Not blended care intervention n = 46
Not integrated blended care intervention n = 14 
No theory/strategy of behavior change as a basis n = 26
Promotion of physical activity is not an outcome n = 11
Measurement tool of physical activity is not validated n = 5
No appropriate control group n = 4
Not RCT n = 17
Full text not available in English n = 1
Other duplicates n = 2Studies included in review

n = 25

Identification of studies via databases and registers

Id
en

tif
ic

at
io

n
Sc

re
en

in
g

In
cl

ud
ed

Fig. 1  PRISMA flowchart of included and excluded studies [39]
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Design of the Studies
Table  1 gives an overview of the study characteristics. 
The total number of included participants in all RCTs 
was 5923 with a range of 64 to 637 participants per 
study. In total, 61.3% of the participants were female. 
The mean age of the participants across all studies was 
49 years, ranging from 31.1 to 70.2 years. The most com-
monly used method to measure physical activity was via 
questionnaire (68%, 17/25) [46–62]. Of these, the Inter-
national Physical Activity Questionnaire-Short Form 
(17.6%; 3/17) was used most frequently [54–56]. Further-
more, 20% (5/25) of the studies used accelerometers to 
measure three-dimensional acceleration [51, 63–66] and 
16% (4/25) used pedometers to count steps [62, 67–69]. 
The measurement time points of the outcome (physical 
activity) ranged from 0 (baseline) to 12 months. In total, 
28% of the studies measured physical activity after the 
end of the intervention during follow-up.

Target Groups
The blended care interventions addressed different tar-
get groups. Almost half of the interventions examined 
targeted a group with a medical condition (48%; 12/25) 
[48, 49, 53, 56, 57, 59, 63, 64, 66, 69–71], and of these, 
six interventions (50%) targeted people with type 2 dia-
betes [49, 53, 66, 69–71]. Overweight people with and 
without a preexisting medical condition were addressed 
by 24% (6/25) of the interventions examined [49–51, 61, 
68, 70], and 16% (4/25) targeted inactive people or people 
who engage in sedentary behaviors [47, 52, 59, 60, 62]. In 
total, 8% (2/25) of the interventions focused specifically 
on older adults over 50 years [54, 67].

Intervention Duration and Type of Integration
Blended care interventions varied in duration. The mean 
duration of the interventions was approximately 30 weeks 
(range 8–52 weeks, SD 16.6). In the majority of interven-
tions, the therapist-guided and digital components took 
place in parallel (76%; 18/25) [46, 47, 52–56, 59–68, 70]; 
in 3 of 25 interventions (12%), the therapist-guided and 
digital components were sequentially linked [48–50]; and 
in 4 of 25 interventions (15%), the therapist-guided and 
digital components took place at least partially simulta-
neously (parallel–sequential) [51, 57, 69, 71].

Intervention Components
Figure  2 represents how often the individual therapist-
guided and digital components were combined in the 
interventions. The size of the bubble represents how 
often a specific combination was used. When observing 
and interpreting the data, it is important to note that a 
single intervention may include several of the compo-
nents and combine more than two.

With 40% (10/25), the most commonly used blended 
care intervention was the combination of one-on-one 
meetings via telephone and Web-based interventions [46, 
48, 52, 53, 55, 57, 63–66], followed by one-on-one meet-
ings in person and Web-based interventions (32%; 8/25) 
[48, 50, 62–66, 68], individualized mails and Web-based 
interventions (20%; 5/25) [55, 65, 66, 68, 70], one-on-one 
meetings via telephone and text messages (20%; 5/25) 
[52, 55, 56, 65, 67], and one-on-one meetings via tele-
phone and app-based interventions (16%; 4/25) [55, 66, 
67, 71].

Considering the individual blended care components, 
the most commonly used therapist-guided components 
were one-on-one interviews via telephone (60%; 15/25) 
[46, 48, 52, 53, 55–57, 59, 61, 63–67, 71], one-on-one in-
person interviews (40%; 10/25) [48–50, 61–66, 68], and 
group sessions (28%; 7/25) [53, 54, 57, 60, 61, 64, 69]. The 
focus of digital components was on Web-based interven-
tions (64%; 16/25) [46–48, 50, 52–55, 57, 62–66, 68, 70], 
app-based interventions (24%; 6/25) [51, 55, 66, 67, 69, 
71], and/or standardized text messaging (24%; 6/25) [51, 
52, 55, 56, 65, 67].

Behavioral Goals
Based on the defined inclusion criteria, all of the inves-
tigated blended care interventions had the goal of pro-
moting physical activity. In addition to this goal, four 
other behavior change goals were addressed: Healthy 
eating (48%; 12/25) [49–51, 53, 55, 56, 61, 63, 65, 68, 
71, 72], medication adherence (4%; 1/25) [53], smoking 
cessation (4%; 1/25) [48], and sleep improvement (4%; 
1/25) [51] (see Fig. 3). Of the 25 blended care interven-
tions reviewed, 48% (12/25) examined multiple behavio-
ral goals. Three interventions (25%) addressed a total of 
three behavioral goals [48, 51, 53, 71] and eight interven-
tions (66%) addressed two behavioral goals [49, 50, 55, 56, 
61, 63, 65, 68]. All other 13 interventions (52%) targeted 
a unimodal goal, meaning that they exclusively aimed at 
promoting physical activity [46, 47, 52, 54, 57, 59, 60, 62, 
64, 66, 67, 69, 70].

Theoretical Basis
All blended care interventions were based on a theo-
retical model of behavior change according to the estab-
lished inclusion criteria. The theory-based approach to 
behavior change is a quality characteristic of behavior 
change interventions, as these interventions have been 
shown to be effective in terms of behavior change [41]. 
The theories and models of behavior change used in the 
blended care interventions could be divided into four 
categories: Cognitive motivational models of health 
behavior, stage and process models of behavior change, 
practice-oriented models or frameworks, and ecological 



Page 7 of 21Hohberg et al. Sports Medicine - Open           (2022) 8:100 	

Ta
bl

e 
1 

Su
m

m
ar

y 
of

 b
le

nd
ed

 c
ar

e 
in

te
rv

en
tio

n 
st

ud
ie

s

Re
fe

re
nc

es
Bl

en
de

d 
ca

re
 

in
te

rv
en

tio
n 

(IG
)

Co
nt

ro
l 

gr
ou

ps
 

(C
G

)

Ba
se

lin
e 

n 
(IG

)
Ba

se
lin

e 
n 

(C
G

)
M

ea
n 

ag
e 

(S
D

)
Fe

m
al

e 
(%

)
M

ea
su

re
m

en
t 

m
et

ho
d

D
ur

at
io

n 
(w

ee
k)

D
el

iv
er

y 
m

od
e

Ta
rg

et
 g

ro
up

Th
eo

ry
/

st
ra

te
gi

es
 

of
 

be
ha

vi
or

 
ch

an
ge

Co
he

n’
s 

d
(9

5%
 

co
nfi

de
nc

e 
in

te
rv

al
)

Ri
sk

 o
f  

bi
as

Al
br

ig
ht

 e
t a

l. U
SA

 [4
6]

In
di

vi
du

al
 

m
ee

tin
g,

 
W

eb
-b

as
ed

 
in

te
rv

en
tio

n

D
ig

ita
l 

in
te

rv
en

-
tio

n

15
4

15
7

31
.9

10
0

M
VP

A
 m

in
/

w
ee

k 
(q

ue
st

io
n-

na
ire

)

52
Pa

ra
lle

l
Po

st
pa

rt
um

 
w

om
en

M
ot

iv
a-

tio
na

l 
in

te
rv

ie
w

-
in

g

 +
 0

.3
6 

(1
)

Lo
w

Al
le

y 
et

 a
l. A

us
tra

lia
 [4

7]
In

di
vi

du
al

 
m

ee
tin

g,
 

W
eb

-b
as

ed
 

in
te

rv
en

tio
n

D
ig

ita
l 

in
te

rv
en

-
tio

n,
 w

ai
t-

in
g 

lis
t

12
6

80
54

76
PA

 m
in

/w
ee

k
(q

ue
st

io
nn

ai
re

)
8

Pa
ra

lle
l

In
ac

tiv
e 

ad
ul

ts
Th

eo
ry

 o
f 

Pl
an

ne
d 

Be
ha

vi
or

, 
El

ab
or

at
io

n 
Li

ke
lih

oo
d 

M
od

el

 +
 0

.5
5 

(1
) (

2)
So

m
e 

co
nc

er
ns

An
de

rs
on

 e
t a

l. U
K 

[6
3]

In
di

vi
du

al
 

m
ee

tin
g,

 
W

eb
-b

as
ed

 
in

te
rv

en
tio

n

Tr
ea

tm
en

t 
as

 u
su

al
39

39
47

.1
 (1

2.
8)

88
C

ha
ng

e 
of

 
m

od
er

at
e 

PA
 

m
in

/d
ay

(a
cc

el
er

om
et

er
)

12
Pa

ra
lle

l
A

du
lts

 w
ith

 c
an

-
ce

r s
cr

ee
ni

ng
So

ci
al

 
Co

gn
iti

ve
 

Th
eo

ry
, 

Se
lf-

Re
gu

la
tin

g 
Th

eo
ry

, 
H

ea
lth

 
A

ct
io

n 
Pr

oc
es

s 
A

pp
ro

ac
h

 +
 0

.2
5

(−
0.

33
; 0

.8
3)

So
m

e 
co

nc
er

ns

Br
oe

kh
ui

ze
n 

et
 a

l. 
N

et
he

rla
nd

s 
[4

8]
In

di
vi

du
al

 
m

ee
tin

g,
 

W
eb

-b
as

ed
 

in
te

rv
en

tio
n

Tr
ea

tm
en

t 
as

 u
su

al
18

1
15

9
45

.3
57

M
VP

A
 m

in
/

w
ee

k 
(q

ue
st

io
n-

na
ire

)

52
Se

qu
en

tia
l

A
du

lts
 w

ith
 

fa
m

ili
al

 h
yp

er
-

ch
ol

es
te

ro
le

m
ia

In
te

gr
at

ed
 

M
od

el
 fo

r 
Ex

pl
or

in
g 

M
ot

iv
a-

tio
na

l a
nd

 
Be

ha
vi

or
al

 
C

ha
ng

e,
 

m
ot

iv
a-

tio
na

l 
in

te
rv

ie
w

-
in

g

-(3
)

Lo
w

Ch
ris

tia
n 

et
 a

l. U
SA

 [4
9]

In
di

vi
du

al
 

m
ee

tin
g,

 
co

m
pu

te
r-

ba
se

d 
in

te
r-

ve
nt

io
n

Tr
ea

tm
en

t 
as

 u
su

al
15

5
15

5
53

.2
66

C
ha

ng
e 

in
 P

A
 

M
ET

 m
in

/w
ee

k
(q

ue
st

io
nn

ai
re

)

40
Se

qu
en

tia
l

O
ve

rw
ei

gh
t 

ad
ul

ts
 w

ith
 

di
ab

et
es

M
ot

iv
a-

tio
na

l 
in

te
rv

ie
w

-
in

g

 +
 0

.5
9

(0
.3

5;
 0

.8
3)

So
m

e 
co

nc
er

ns



Page 8 of 21Hohberg et al. Sports Medicine - Open           (2022) 8:100 

Ta
bl

e 
1 

(c
on

tin
ue

d)

Re
fe

re
nc

es
Bl

en
de

d 
ca

re
 

in
te

rv
en

tio
n 

(IG
)

Co
nt

ro
l 

gr
ou

ps
 

(C
G

)

Ba
se

lin
e 

n 
(IG

)
Ba

se
lin

e 
n 

(C
G

)
M

ea
n 

ag
e 

(S
D

)
Fe

m
al

e 
(%

)
M

ea
su

re
m

en
t 

m
et

ho
d

D
ur

at
io

n 
(w

ee
k)

D
el

iv
er

y 
m

od
e

Ta
rg

et
 g

ro
up

Th
eo

ry
/

st
ra

te
gi

es
 

of
 

be
ha

vi
or

 
ch

an
ge

Co
he

n’
s 

d
(9

5%
 

co
nfi

de
nc

e 
in

te
rv

al
)

Ri
sk

 o
f  

bi
as

Co
lli

ns
 e

t a
l. 

U
SA

 [6
7]

In
di

vi
du

al
 

m
ee

tin
g,

 te
xt

 
m

es
sa

ge
s, 

ap
p-

ba
se

d 
in

te
rv

en
tio

n

Tr
ea

tm
en

t 
as

 u
su

al
35

34
58

.7
(6

.8
)

86
St

ep
s 

m
in

/w
ee

k
(p

ed
om

et
er

)
26

Pa
ra

lle
l

La
ti-

no
s >

 5
0 

ye
ar

s
M

ot
iv

a-
tio

na
l 

in
te

r-
vi

ew
in

g,
 

pa
tie

nt
-

ce
nt

er
ed

 
as

se
ss

-
m

en
t a

nd
 

co
un

se
lin

g 
fo

r e
xe

rc
is

e

 +
 0

.3
4

(−
0.

14
; 0

.8
2)

Lo
w

C
ra

ne
 e

t a
l. 

U
SA

 [5
0]

In
di

vi
du

al
 

m
ee

tin
g,

 
W

eb
-b

as
ed

 
in

te
rv

en
tio

n

W
ai

tin
g 

lis
t

53
54

44
.2

0
PA

 in
 c

al
or

ic
 

ex
pe

nd
itu

re
 

kc
al

(q
ue

st
io

nn
ai

re
)

24
Se

qu
en

tia
l

O
ve

rw
ei

gh
t/

ob
es

e 
m

en
Se

lf-
D

et
er

-
m

in
at

io
n 

Th
eo

ry
, 

So
ci

al
 

Co
gn

iti
ve

 
Th

eo
ry

–(4
)

Lo
w

D
un

ca
n 

et
 a

l. 
A

us
‑ 

tr
al

ia
 [5

1]
In

di
vi

du
al

 
m

ai
l, 

te
xt

 
m

es
sa

ge
s, 

ap
p-

ba
se

d 
in

te
rv

en
tio

n

W
ai

tin
g 

lis
t

80
36

44
.5

 (1
0.

4)
71

M
VP

A
 m

in
/

w
ee

k
(a

cc
el

er
om

-
et

er
),

M
VP

A
 m

in
/d

ay
(q

ue
st

io
nn

ai
re

)

52
Pa

ra
lle

l
A

du
lts

 w
ith

 
BM

I >
 2

5
So

ci
al

 
Co

gn
iti

ve
 

Th
eo

ry
, 

Se
lf-

Re
gu

la
tin

g 
Th

eo
ry

–(4
)

Lo
w

Fi
sc

he
r e

t a
l. 

Sw
itz

er
-

la
nd

 [5
2]

In
di

vi
du

al
 

m
ee

tin
g,

 te
xt

 
m

es
sa

ge
s, 

W
eb

-b
as

ed
 

in
te

rv
en

tio
n

D
ig

ita
l 

in
te

rv
en

-
tio

n

93
96

42
.2

 (1
1.

4)
68

M
VP

A
 m

in
/

w
ee

k 
(q

ue
st

io
n-

na
ire

)

26
Pa

ra
lle

l
In

ac
tiv

e 
ad

ul
ts

M
ot

iv
a-

tio
n 

an
d 

Vo
lit

io
n 

Th
eo

ry
, 

Be
ha

vi
or

 
C

ha
ng

e 
W

he
el

 +
 0

.3
3 

(1
) 

(5
) (

6)
So

m
e 

co
nc

er
ns

G
la

sg
ow

 e
t a

l. U
SA

 [5
3]

In
di

vi
du

al
 

m
ee

tin
g,

 
gr

ou
p 

se
ss

io
ns

, 
W

eb
-b

as
ed

 
in

te
rv

en
tio

n,
 

au
to

m
at

ic
 

ph
on

e 
ca

ll

D
ig

ita
l 

in
te

rv
en

-
tio

n,
 

tr
ea

tm
en

t 
as

 u
su

al

33
1

13
2

58
.4

(9
.2

)
50

PA
 in

 c
al

or
ic

 
ex

pe
nd

itu
re

 p
er

 
w

ee
k

(q
ue

st
io

nn
ai

re
)

16
Pa

ra
lle

l
A

du
lts

 w
ith

 
di

ab
et

es
 ty

pe
 2

So
ci

al
 

Co
gn

iti
ve

 
Th

eo
ry

, 
Se

lf-
Effi

ca
cy

 
Th

eo
ry

, 
“5

 A
s” 

Se
lf-

M
an

-
ag

em
en

t 
M

od
el

 +
 0

.2
3 

(1
) (

7)
So

m
e 

co
nc

er
ns



Page 9 of 21Hohberg et al. Sports Medicine - Open           (2022) 8:100 	

Ta
bl

e 
1 

(c
on

tin
ue

d)

Re
fe

re
nc

es
Bl

en
de

d 
ca

re
 

in
te

rv
en

tio
n 

(IG
)

Co
nt

ro
l 

gr
ou

ps
 

(C
G

)

Ba
se

lin
e 

n 
(IG

)
Ba

se
lin

e 
n 

(C
G

)
M

ea
n 

ag
e 

(S
D

)
Fe

m
al

e 
(%

)
M

ea
su

re
m

en
t 

m
et

ho
d

D
ur

at
io

n 
(w

ee
k)

D
el

iv
er

y 
m

od
e

Ta
rg

et
 g

ro
up

Th
eo

ry
/

st
ra

te
gi

es
 

of
 

be
ha

vi
or

 
ch

an
ge

Co
he

n’
s 

d
(9

5%
 

co
nfi

de
nc

e 
in

te
rv

al
)

Ri
sk

 o
f  

bi
as

M
cD

er
m

ot
t e

t a
l. 

 
U

SA
 [6

4]
In

di
vi

du
al

 
m

ee
tin

g,
gr

ou
p 

se
ss

io
ns

, 
W

eb
-b

as
ed

 
in

te
rv

en
tio

n

Tr
ea

tm
en

t 
as

 u
su

al
99

10
1

70
.2

53
PA

 m
in

/d
ay

(a
cc

el
er

om
et

er
)

40
Pa

ra
lle

l
A

du
lts

 w
ith

 
pe

rip
he

ra
l a

rt
er

y 
di

se
as

e

So
ci

al
 

Co
gn

iti
ve

Th
eo

ry

−
0.

01
(−

0.
3;

 0
.2

5)
So

m
e 

co
nc

er
ns

M
or

ga
n 

et
 a

l. 
 

A
us

tr
al

ia
 [6

8]
In

di
vi

du
al

 
m

ee
tin

g,
 in

di
-

vi
du

al
 m

ai
l, 

W
eb

-b
as

ed
 

in
te

rv
en

tio
n

Tr
ea

tm
en

t 
as

 u
su

al
34

31
35

.9
 (1

1.
1)

0
PA

 in
 s

te
ps

 m
in

/
w

ee
k

(p
ed

om
et

er
)

12
Pa

ra
lle

l
O

ve
rw

ei
gh

t, 
ob

es
e 

ad
ul

ts
So

ci
al

 
Co

gn
iti

ve
Th

eo
ry

–(4
)

Lo
w

M
ou

to
n 

an
d 

C
lo

es
 

Be
lg

iu
m

 [5
4]

Tr
ai

ni
ng

, 
gr

ou
p 

se
ss

io
n,

 
W

eb
-b

as
ed

 
in

te
rv

en
tio

n

D
ig

ita
l 

in
te

rv
en

-
tio

n,
 

th
er

ap
is

t-
gu

id
ed

 
in

te
rv

en
-

tio
n,

 w
ai

t-
in

g 
lis

t

52
52

 (D
I)

52
 (T

G
)

50
 (W

L)

65
.3

64
PA

 in
 M

ET
 m

in
/

w
ee

k
(q

ue
st

io
nn

ai
re

)

12
Pa

ra
lle

l
A

du
lts

 >
 5

0 
ye

ar
s

Tr
an

st
he

o-
re

tic
al

 
M

od
el

, 
St

ag
es

 o
f 

C
ha

ng
e 

M
od

el

 +
 0

.2
 (1

) (
2)

So
m

e 
co

nc
er

ns

Pa
rt

rid
ge

 e
t a

l. 
 

A
us

tr
al

ia
 [5

5]
In

di
vi

du
al

 
m

ee
tin

g,
 

in
di

vi
du

al
 

m
ai

l, 
te

xt
 

m
es

sa
ge

s, 
ap

p-
 a

nd
 

W
eb

-b
as

ed
 

in
te

rv
en

tio
n

D
ig

ita
l 

in
te

rv
en

-
tio

n

12
3

12
5

27
.4

61
PA

 in
 M

ET
 m

in
/

w
ee

k
(q

ue
st

io
nn

ai
re

)

12
Pa

ra
lle

l
Yo

un
g 

ad
ul

ts
 a

t 
ris

k 
of

 w
ei

gh
t 

ga
in

Tr
an

st
he

o-
re

tic
al

 
M

od
el

, 
St

ag
es

 o
f 

C
ha

ng
e 

M
od

el

 +
 0

.1
6

(−
0.

09
; 0

.4
1)

Lo
w

Pl
ot

ni
ko

ff 
et

 a
l. 

 
A

us
tr

al
ia

 [6
9]

G
ro

up
 s

es
-

si
on

, t
ra

in
in

g,
 

ap
p-

ba
se

d 
in

te
rv

en
tio

n

W
ai

tin
g 

lis
t

42
42

44
.7

 (1
4.

0)
70

St
ep

s 
m

in
/w

ee
k

(p
ed

om
et

er
)

20
Pa

ra
lle

l, 
se

qu
en

tia
l

A
du

lts
 w

ith
 

di
ab

et
es

 ty
pe

 2
So

ci
al

 
Co

gn
iti

ve
 

Th
eo

ry
, 

H
ea

lth
 

A
ct

io
n 

Pr
oc

es
s 

A
pp

ro
ac

h

 +
 0

.5
6 

(1
)

Lo
w

Ri
ch

ar
ds

on
 e

t a
l. 

 
U

SA
 [7

0]
C

ha
t, 

in
di

-
vi

du
al

 m
ai

l, 
W

eb
-b

as
ed

 
in

te
rv

en
tio

n

D
ig

ita
l 

in
te

rv
en

-
tio

n

25
4

70
52 (1

1.
4)

65
St

ep
s 

m
in

/d
ay

(p
ed

om
et

er
)

16
Pa

ra
lle

l
A

du
lts

 w
ith

 
BM

I >
 2

5,
 

di
ab

et
es

 ty
pe

 2
, 

co
ro

na
ry

 a
rt

er
y 

di
se

as
e

So
ci

al
 

Co
gn

iti
ve

 
Th

eo
ry

, 
So

ci
al

 
Le

ar
ni

ng
 

Th
eo

ry

 +
 0

.3
8

(0
.1

1;
 0

.6
4)

So
m

e 
co

nc
er

ns



Page 10 of 21Hohberg et al. Sports Medicine - Open           (2022) 8:100 

Ta
bl

e 
1 

(c
on

tin
ue

d)

Re
fe

re
nc

es
Bl

en
de

d 
ca

re
 

in
te

rv
en

tio
n 

(IG
)

Co
nt

ro
l 

gr
ou

ps
 

(C
G

)

Ba
se

lin
e 

n 
(IG

)
Ba

se
lin

e 
n 

(C
G

)
M

ea
n 

ag
e 

(S
D

)
Fe

m
al

e 
(%

)
M

ea
su

re
m

en
t 

m
et

ho
d

D
ur

at
io

n 
(w

ee
k)

D
el

iv
er

y 
m

od
e

Ta
rg

et
 g

ro
up

Th
eo

ry
/

st
ra

te
gi

es
 

of
 

be
ha

vi
or

 
ch

an
ge

Co
he

n’
s 

d
(9

5%
 

co
nfi

de
nc

e 
in

te
rv

al
)

Ri
sk

 o
f  

bi
as

Ru
bi

ns
te

in
 e

t a
l. 

A
rg

en
tin

a 
[5

6]
In

di
vi

du
al

 
m

ee
tin

g,
 te

xt
 

m
es

sa
ge

s

Tr
ea

tm
en

t 
as

 u
su

al
31

6
32

1
43

.4
54

PA
 in

 M
ET

 m
in

/
w

ee
k

(q
ue

st
io

nn
ai

re
)

52
Pa

ra
lle

l
A

du
lts

 w
ith

 p
re

-
hy

pe
rt

en
si

on
Tr

an
st

he
o-

re
tic

al
 

M
od

el
, 

H
ea

lth
 

Be
lie

f 
M

od
el

–(3
)

Lo
w

Sc
ha

lle
r e

t a
l. 

 
G

er
m

an
y 

[5
7]

In
di

vi
du

al
 

m
ee

tin
g,

 
gr

ou
p 

se
s-

si
on

, c
ha

t, 
W

eb
-b

as
ed

 
in

te
rv

en
tio

n

Tr
ea

tm
en

t 
as

 u
su

al
20

1
21

1
50

.4
31

PA
 in

 M
ET

 m
in

/
w

ee
k

(q
ue

st
io

nn
ai

re
)

29
Pa

ra
lle

l, 
se

qu
en

tia
l

A
du

lts
 w

ith
 

or
th

op
ed

ic
 

di
so

rd
er

s

M
ot

iv
a-

tio
n 

an
d 

Vo
lit

io
n 

Th
eo

ry
, 

Ru
bi

co
n 

M
od

el
 o

f 
A

ct
io

n 
Ph

as
es

 +
 0

.0
9

(−
0.

10
; 0

.2
8)

Lo
w

Sn
ie

ho
tt

a 
et

 a
l. U

K 
[6

5]
In

di
vi

du
al

 
m

ee
tin

g,
in

di
vi

du
al

 
m

ai
l, 

te
xt

 
m

es
sa

ge
s, 

W
eb

-b
as

ed
 

in
te

rv
en

tio
n

D
ig

ita
l 

in
te

rv
en

-
tio

n

14
4

14
4

41
.8

77
PA

 m
in

/d
ay

(a
cc

el
er

om
et

er
)

52
Pa

ra
lle

l
A

du
lts

 w
ith

 
pr

ev
io

us
 w

ei
gh

t 
lo

ss

Se
lf-

Re
gu

la
tin

g 
Th

eo
ry

, 
H

ea
lth

 
A

ct
io

n 
Pr

oc
es

s 
A

pp
ro

ac
h

 +
 0

.1
2

(−
0.

12
; 0

.3
7)

Lo
w

St
ee

le
 e

t a
l. 

 
A

us
tr

al
ia

 [6
2]

In
di

vi
du

al
 

m
ee

tin
g,

 
W

eb
-b

as
ed

 
in

te
rv

en
tio

n

D
ig

ita
l 

in
te

rv
en

-
tio

n,
 

th
er

ap
is

t-
gu

id
ed

 
in

te
rv

en
-

tio
n

65
62

 (D
I)

65
 (T

G
)

38
.7

 (1
2.

0)
83

M
VP

A
 m

in
/

w
ee

k 
(q

ue
st

io
n-

na
ire

) S
te

ps
 

m
in

/d
ay

(p
ed

om
et

er
)

12
Pa

ra
lle

l
In

ac
tiv

e 
ad

ul
ts

So
ci

al
 

Co
gn

iti
ve

 
Th

eo
ry

TG
: −

0.
21

(−
0.

56
; 0

.1
3)

D
I: 
−

0.
31

(−
0.

66
; 0

.0
4)

Lo
w

To
rb

jø
rn

se
n 

et
 a

l. 
N

or
w

ay
 [7

1]
In

di
vi

du
al

 
m

ee
tin

g,
 c

ha
t, 

ap
p-

ba
se

d 
in

te
rv

en
tio

n

D
ig

ita
l 

in
te

rv
en

-
tio

n,
 

tr
ea

tm
en

t 
as

 u
su

al

50
51

 (D
I)

50
 (T

AU
)

57
41

C
ha

ng
e 

in
 P

A
(q

ue
st

io
nn

ai
re

)
52

Pa
ra

lle
l, 

se
qu

en
tia

l
A

du
lts

 w
ith

 
di

ab
et

es
 ty

pe
 2

M
ot

iv
a-

tio
na

l 
in

te
rv

ie
w

-
in

g,
 T

ra
n-

st
he

or
et

i-
ca

l M
od

el
, 

Pr
ob

le
m

-
So

lv
in

g 
M

od
el

–(4
)

So
m

e 
co

nc
er

ns



Page 11 of 21Hohberg et al. Sports Medicine - Open           (2022) 8:100 	

Ta
bl

e 
1 

(c
on

tin
ue

d)

Re
fe

re
nc

es
Bl

en
de

d 
ca

re
 

in
te

rv
en

tio
n 

(IG
)

Co
nt

ro
l 

gr
ou

ps
 

(C
G

)

Ba
se

lin
e 

n 
(IG

)
Ba

se
lin

e 
n 

(C
G

)
M

ea
n 

ag
e 

(S
D

)
Fe

m
al

e 
(%

)
M

ea
su

re
m

en
t 

m
et

ho
d

D
ur

at
io

n 
(w

ee
k)

D
el

iv
er

y 
m

od
e

Ta
rg

et
 g

ro
up

Th
eo

ry
/

st
ra

te
gi

es
 

of
 

be
ha

vi
or

 
ch

an
ge

Co
he

n’
s 

d
(9

5%
 

co
nfi

de
nc

e 
in

te
rv

al
)

Ri
sk

 o
f  

bi
as

Tu
rn

er
 e

t a
l. 

U
SA

 [5
9]

In
di

vi
du

al
 

m
ee

tin
g,

 
co

m
pu

te
r-

ba
se

d 
in

te
r-

ve
nt

io
n

Tr
ea

tm
en

t 
as

 u
su

al
31

33
53

.1
36

PA
 in

 M
ET

 m
in

/
w

ee
k

(q
ue

st
io

nn
ai

re
)

26
Pa

ra
lle

l
A

du
lts

 w
ith

 m
ul

-
tip

le
 s

cl
er

os
is

M
ot

iv
a-

tio
na

l 
in

te
rv

ie
w

-
in

g

 +
 0

.9
2

(0
.4

0;
 1

.4
4)

So
m

e 
co

nc
er

ns

va
n 

de
r W

ee
ge

n 
et

 a
l. 

N
et

he
rla

nd
s 

[6
6]

In
di

vi
du

al
 

m
ee

tin
g,

in
di

vi
du

al
 

m
ai

l, 
ap

p-
 a

nd
 

W
eb

-b
as

ed
 

in
te

rv
en

tio
n

Tr
ea

tm
en

t 
as

 u
su

al
, 

th
er

ap
is

t-
gu

id
ed

 
in

te
rv

en
-

tio
n

65
68

 (T
AU

)
66

 (T
G

)
57

.9
51

M
VP

A
 in

 M
ET

 
m

in
/w

ee
k

(a
cc

el
er

om
et

er
)

26
Pa

ra
lle

l
A

du
lts

 w
ith

 
ch

ro
ni

c 
ob

st
ru

c-
tiv

e 
pu

lm
on

ar
y,

 
di

ab
et

es
 ty

pe
 2

“5
 A

s” 
Se

lf-
M

an
-

ag
em

en
t 

M
od

el

 +
 0

.3
 (1

)
Lo

w

W
ilb

ur
 e

t a
l. 

U
SA

 [6
0]

G
ro

up
 

se
ss

io
n,

 a
ut

o-
m

at
ic

 p
ho

ne
 

ca
ll

Th
er

ap
is

t-
gu

id
ed

 
in

te
rv

en
-

tio
n

97
95

53
.1

 (6
.5

)
10

0
M

VP
A

 m
in

/
w

ee
k 

(q
ue

st
io

n-
na

ire
)

48
Pa

ra
lle

l
Se

de
nt

ar
y 

A
fri

ca
n-

A
m

er
i-

ca
n 

w
om

en

So
ci

al
 

Co
gn

iti
ve

 
Th

eo
ry

, 
M

ot
iv

a-
tio

na
l 

in
te

rv
ie

w
-

in
g

 +
 0

.2
1

(−
0.

09
; 0

.5
1)

Lo
w

W
yl

ie
-R

os
et

t e
t a

l. 
U

SA
 [6

1]
In

di
vi

du
al

 
m

ee
tin

g,
 

gr
ou

p 
se

ss
io

n,
 

co
m

pu
te

r-
ba

se
d 

in
te

r-
ve

nt
io

n

Tr
ea

tm
en

t 
as

 u
su

al
23

6
23

6
52

.2
82

PA
 in

 w
al

ki
ng

 
m

in
/d

ay
(q

ue
st

io
nn

ai
re

)

52
Pa

ra
lle

l
A

du
lts

 w
ith

 
BM

I >
 2

5
Tr

an
st

he
o-

re
tic

al
 

M
od

el

 +
 0

.3
2

(0
.0

9;
 0

.5
4)

So
m

e 
co

nc
er

ns

IG
 in

te
rv

en
tio

n 
gr

ou
p,

 C
G

 c
on

tr
ol

 g
ro

up
, P

A 
ph

ys
ic

al
 a

ct
iv

ity
, M

VP
A 

m
od

er
at

e-
to

-v
ig

or
ou

s 
ph

ys
ic

al
 a

ct
iv

ity
, M

ET
 m

et
ab

ol
ic

 e
qu

iv
al

en
t, 

BM
I b

od
y 

m
as

s 
in

de
x,

 D
I d

ig
ita

l i
nt

er
ve

nt
io

n,
 W

L 
w

ai
tin

g 
lis

t, 
lig

ht
: b

le
nd

ed
 c

ar
e 

in
te

rv
en

tio
n 

lig
ht

, T
G

 th
er

ap
is

t-
gu

id
ed

 in
te

rv
en

tio
n,

 T
AU

​ tr
ea

tm
en

t a
s 

us
ua

l
(1

)  C
al

cu
la

tio
n 

of
 th

e 
co

nfi
de

nc
e 

in
te

rv
al

 n
ot

 p
os

si
bl

e,
 s

in
ce

 n
o 

st
an

da
rd

 d
ev

ia
tio

n 
(S

D
) w

as
 s

pe
ci

fie
d.

 (2
)  C

om
pa

re
d 

to
 w

ai
tin

g 
lis

t. 
(3

)  G
eo

m
et

ric
 m

ea
ns

 w
as

 u
se

d.
 (4

)  C
al

cu
la

tio
n 

of
 th

e 
eff

ec
t s

iz
e 

no
t p

os
si

bl
e,

 s
in

ce
 n

o 
SD

 
w

as
 s

pe
ci

fie
d.

 (5
)  C

om
pa

re
d 

to
 th

e 
di

gi
ta

l i
nt

er
ve

nt
io

n.
 (6

)  E
ffe

ct
 s

iz
es

 c
al

cu
la

te
d 

fr
om

 g
ro

up
 w

ith
 d

ig
ita

l i
nt

er
ve

nt
io

n 
an

d 
gr

ou
p 

w
ith

 b
le

nd
ed

 c
ar

e 
in

te
rv

en
tio

n 
(n

o 
va

lu
es

 g
iv

en
 fo

r b
le

nd
ed

 c
ar

e 
in

te
rv

en
tio

n 
gr

ou
p 

al
on

e)
. 

(7
)  C

om
pa

re
d 

to
 tr

ea
tm

en
t a

s 
us

ua
l



Page 12 of 21Hohberg et al. Sports Medicine - Open           (2022) 8:100 

Fig. 2  Frequency of intervention components of blended care interventions
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models. Of all blended care interventions reviewed, 64% 
(16/25) had more than one theory as a foundation, with 
a total number of 18 different theories in all 25 interven-
tions identified. Of the theories integrated in the blended 
care interventions, 64% (16/25) could be assigned to 
cognitive motivational models of health behavior [47, 
50, 51, 53, 56, 60, 62–65, 68–70]. Here, the social cogni-
tive theory [73] was most frequently used as a theoreti-
cal basis (63%; 10/16) [50, 51, 53, 60, 62–64, 68–70]. The 
stage and process models of behavior change included 14 
cited theories [48, 52, 54–57, 61, 63, 65, 69, 71], with the 
transtheoretical model [74] (36%; 5/14) representing the 
most frequent basis for blended care interventions in this 
category [54–56, 61, 71]. Among the ten practice-ori-
ented models and frameworks mentioned [46–49, 52, 53, 
59, 66, 67, 71], motivational interviewing [75] was used 
most frequently (60%; 6/10) [46, 48, 49, 59, 67, 71]. Two 
theories, social ecological model [76] and social learning 
theory [77], were assigned to the ecological models, with 
one mention each [53, 70].

Behavior Change Techniques
In total, 42 (45%) of 93 BCTs included in the BCT tax-
onomy [43] were used at least once across all studies. The 
reviewed interventions used in total an average of 11.3 
BCTs (range 5–22). Of these, 6.2 BCTs (range 1–13) were 
used on average for the therapist-guided intervention and 
5.3 BCTs (range 1–10) were used for the digital interven-
tion. BCTs from 4 of 16 superordinate categories of the 
BCT taxonomy were used most frequently. These were 
goals and planning, feedback and monitoring, social sup-
port, and natural consequences. Considering the blended 
care intervention in general, the most frequently used 
BCTs in the interventions were problem solving (96%; 
24/25) [46–57, 59–67, 69–71], followed by goal setting 
(behavior) (88%; 22/25) [46, 47, 50–57, 59–69, 71], feed-
back on behavior (76%; 19/25) [46–57, 59, 60, 63, 65, 66, 
68, 69], self-monitoring of behavior (76%; 19/25) [46, 47, 
50–55, 57, 59, 60, 62–66, 68, 69, 71], and social support 
(unspecified) (68%; 17/25) [46, 48, 49, 52–55, 57, 59, 60, 
62–64, 67–69, 71].

Figure 4 shows a comparison of the BCTs used in the 
therapist-guided and digital components. For the sake 
of clarity, only BCTs that were used at least twice in the 
particular component across all interventions are shown. 
Comparing the distribution of BCTs in the individual 
components, it became noticeable that most BCTs were 
used in both components. Only verbal persuasion about 
capability (100%; 5/5) [46, 47, 49, 53, 69] and commit-
ment (100%; 2/2) [53, 63] were used exclusively in the 
therapist-guided component and prompts/cues (100%; 
3/3) [51, 59, 67] and pros and cons (100%; 2/2) [55, 57] in 
the digital component. In comparison, however, the use 

of these mentioned BCTs was low in terms of frequency. 
There were other BCTs that were used more frequently 
than others in the particular components. A BCT can 
be used in one of the two intervention components or in 
both. Thus, the frequency data of the BCTs refer to the 
use of the particular BCT in both components. Problem 
solving (65.5%; 19/29) [46, 52, 53, 55–57, 59–67, 69–71], 
social support (unspecified) (71.4%; 15/21) [46, 48, 49, 
52–54, 59, 60, 62–64, 67–69, 71], and demonstration of 
the behavior (85.7%; 6/7) [54, 59–61, 63, 64, 69] were 
used particularly frequently in the therapist-guided com-
ponent, and feedback on behavior (60.7%; 17/28) [47–57, 
59, 60, 65, 66, 68, 69], self-monitoring of behavior (70.8%; 
17/24) [46, 47, 51–55, 59, 60, 62–66, 68, 69, 71], and self-
monitoring of outcome(s) of behavior (66.7%; 6/9) [51, 52, 
55, 65, 70, 71] in the digital component.

Effect Sizes and Study Quality
A total of six studies reported neither effect size nor 
the values needed to calculate effect size [48, 50, 51, 56, 
68, 71]. The range of effect sizes of the other 19 studies 
investigating blended care interventions was between 
−0.31 and + 0.92, i.e., from a negative (detrimental) to a 
large positive (beneficial) effect. Overall, 56% (14/25) of 
the studies had a low risk of bias, 44% (11/25) had some 
concerns, and no study was rated with a high risk of bias 
(see Table  1). Here, most of the concerns were about 
outcome measurement (see Additional file 3). Of the 25 
reviewed blended care interventions, two interventions 
(8%) showed a negative effect size [62, 64]. One of these 
blended care interventions [64] was tested in comparison 
with treatment as usual (TAU) with some concerns about 
risk of bias, and one [62] was compared to digital inter-
vention group and therapist-guided intervention group 
with a low risk of bias. Of the 25 blended care interven-
tions, three interventions (12%) showed no relevant 
effect (d = 0.00 to + 0.19) compared with TAU [57] or 
the digital intervention alone [55, 65]. In terms of effect 
size, most studies (40%; 10/25) revealed a small effect 
(d =  + 0.20 to + 0.49) [46, 52–54, 60, 61, 63, 66, 67, 70]. 
In total, 40% (4/10) of the studies with a small interven-
tion effect had a low risk of bias [46, 55, 57, 60, 65–67], 
and all other studies indicated some concerns regarding 
the risk of bias (60%; 6/10) [52–54, 63, 70]. Four of the 25 
blended care interventions (16%) demonstrated medium 
(d =  + 0.50 to + 0.79) to large effects (d ≥  + 0.80) with a 
range from + 0.55 to + 0.92 [47, 49, 59, 69]. Thereof, three 
of four studies were rated with some concerns of risk 
of bias [47, 49, 59] and one study had a low risk of bias 
[69]. The effects of the blended care interventions with a 
medium-to-large effect referred to a control group that 
either received TAU [49, 59] or was on the waiting list 
[47, 69].
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Comparing studies that used objective physical activity 
measurement methods with those that used self-reported 
physical activity methods, no pivotal difference is obvi-
ous regarding effect size. Of the studies that showed a 
small effect size (d =  + 0.20 to + 0.49) of the blended care 

intervention in terms of physical activity, 44.4% (4/9) [63, 
66, 67, 70] used an objective method and 35.3% (6/17)[46, 
52–54, 60, 61] used a self-reported method to measure 
physical activity. Blended care interventions that dem-
onstrated a medium effect size (d =  + 0.50 to + 0.79) on 
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physical activity 11.1% (1/9) [69] used objective meth-
ods and 11.8% (2/17) [47, 49] used self-reported meas-
urement methods. Studies demonstrating negative 
(d ≤ 0.00), negligible (d = 0.00 to + 0.19), or large effect 
sizes (d ≥  + 0.80) on physical activity also indicated no 
discernible differences between measurement methods.

Discussion
This systematic literature review provides an overview of 
blended care interventions designed to promote physi-
cal activity. We evaluated blended care interventions 
with regard to type of integration, intervention duration, 
intervention components, target groups, intervention 
goals, behavior change techniques (BCT), and theories of 
behavior change, as well as the effects of the investigated 
blended care interventions.

Key Results
Parallel integration of the digital and therapist-guided 
components dominated as the type of integration. The 
most used combination referring to the components of 
blended care interventions was the combination of one-
on-one meetings via telephone and Web-based interven-
tions. With regard to the individual components of the 
blended care interventions, one-on-one interviews via 
telephone were also used most frequently in the thera-
pist-guided component and Web-based interventions in 
the digital component. The addressed target groups of 
blended care interventions were generally different, but 
addressed primary and secondary prevention almost 
equally. Looking at the behavior change goals of the stud-
ied blended care interventions, just under half aimed at 
promoting physical activity and included the promotion 
of healthy eating as an additional goal. Motivational theo-
ries/models of health behavior were the most commonly 
used with social cognitive theory the most frequently 
used model/theory in the blended care interventions. 
Considering the smallest units of behavior change, some 
BCTs were used more frequently in the individual com-
ponents, e.g., problem solving in the therapist-guided 
component and feedback on behavior in the digital 
component. Regarding the effect sizes of blended care 
interventions compared to control groups, most studies 
showed a small effect.

Intervention Duration and Type of Integration
With regard to the duration of the blended care interven-
tions, a large range (from 8 to 52  weeks) was observed. 
This heterogeneity in length of interventions is in line 
with a review that examined blended care interventions 
for behavior change in people with chronic somatic dis-
orders (range 5–52  weeks) [34]. In addition, there was 
evidence that adherence to online interventions is higher 

when the interventions are shorter [78]. However, the 
necessity of long-term implementation of behavior 
change needs to be considered [79]. Digital interventions 
as booster treatments could improve the effects of ther-
apist-guided interventions to promote behavior change 
[36, 80]. Although the use of parallel integration of the 
therapist-guided and digital components was prevalent, 
we found no far-reaching differences between the modes 
of delivery in terms of effect size in our review. James and 
colleagues [81] reported that both parallel and sequen-
tial approaches were described in the studies as more 
effective than the specific control intervention. However, 
there is no evidence that a parallel mode of delivery is 
more effective than a sequential mode of delivery [81].

Intervention Components
One-on-one meetings via telephone were most fre-
quently used as a therapist-guided component in the 
blended care interventions, likely due to the fact that 
personal contact with the therapist, expert, or coach was 
given, but barriers that existed in one-on-one in-person 
interviews or group sessions were omitted. These include 
for example the dependence on location. Although one-
on-one interviews via telephone represented the ther-
apist-guided component that was used the most, over 
half of the blended care interventions had an integrated 
in-person component (one-on-one in-person interviews, 
group sessions, training). A review by Carrillo de Albor-
noz and colleagues [82] stated that therapist-guided 
interventions delivered in-person and therapist-guided 
interventions delivered via distance showed no differ-
ence in terms of effectiveness in health-related outcomes. 
Future studies should examine whether and for which 
target group an in-person component, a component via 
distance or a mixed mode of delivery, is more effective 
in blended care interventions targeting the promotion of 
physical activity.

Our results showed that Web-based interventions were 
the most commonly implemented digital component in 
blended care interventions. This kind of digital interven-
tion can be highly engaging to patients from the per-
spective of convenience, ease of access, and the ability 
to maintain anonymity or privacy [83]. While systematic 
reviews have found positive effects on health-related out-
comes, effect sizes are generally small or negligible [25, 
83, 84]. This review showed, when Web-based interven-
tions were combined with a therapist-guided compo-
nent, comparable effect sizes were reported. In recent 
years, app-based components in blended care interven-
tions have been explored increasingly. In addition, the 
app-based component was also commonly used as the 
digital component in blended care interventions. This 
may be associated with the use of mobile devices and its 



Page 16 of 21Hohberg et al. Sports Medicine - Open           (2022) 8:100 

related advantages. Over 80% of the population in Europe 
use smartphones in their daily life [85]. In contrast to 
Web-based interventions, app-based interventions have 
the advantage of being available to users constantly and 
regardless of location [32, 86]. Thus, further implementa-
tion and research of app-based interventions in blended 
care interventions should be encouraged.

Target Groups
Both preventive and rehabilitative contexts to promote 
physical activity should be used to inhibit (further) con-
sequences of inactivity [1]. The results of this review 
indicate that blended care interventions to promote phys-
ical activity are used about equally frequently for target 
groups in prevention or in rehabilitation. The reported 
effect sizes do not suggest that blended care interven-
tions may be more effective for either prevention or 
rehabilitation. Vulnerable groups like older adults benefit 
from interventions to promote physical activity, as well 
[87]. Furthermore, digital interventions with the possibil-
ity of contacting healthcare providers are associated with 
higher adherence among vulnerable groups [88]. Cur-
rently, no blended care interventions have been designed 
specifically for seniors. However, as there is evidence 
that seniors may benefit from blended care interventions 
to promote physical activity, blended care interventions 
should be designed for and evaluated in this specific tar-
get group. In addition to seniors, it is also reasonable to 
address children and adolescents as a target group of 
blended care interventions. The inclusion of children and 
adolescents in the digital transformation is required in 
order to establish strong health and well-being at a young 
age [89]. The prevalence of digital technologies in this 
target group is high. Approximately 71% of children and 
young adults aged 15–24 worldwide are online [90]. This 
open attitude toward digital technologies, in combination 
with expert guidance, could provide promising results in 
terms of children and adolescents’ health behaviors.

Behavior Change Goals, Theoretical Basis, and Behavior 
Change Techniques
Just under half of the studied blended care interventions 
had the goal of promoting healthy eating in addition to 
promoting physical activity. Especially in diseases such as 
type 2 diabetes, establishing a healthy diet as a behavior 
change in addition to promoting physical activity is an 
evident strategy to prevent the progression of the disease 
[91, 92].

The majority of the used theories of behavior change 
could be assigned to the category cognitive motiva-
tional models of health behavior. The previous public 
health approach is also based on the strategies of cogni-
tive and motivational theories. These include improving 

awareness and promoting knowledge, belief, and out-
come expectation [93]. However, this approach did not 
show promising results in promoting physical activity 
[94]. Cognitive motivational models of health behavior 
assume that people in general are able to make rational 
decisions and critically review decisions for or against a 
particular health behavior. Affective processes, which 
are intuitive or impulsive, are not considered [93, 95]. As 
a complement to the theories currently being used, the 
implementation of theories such as the affective–reflec-
tive theory [96], which takes the role of momentary and 
anticipated affect into account, should be implemented 
and evaluated in further blended care interventions to 
promote physical activity.

Based on the applied theories or frameworks of behav-
ior change, no explicit assumptions can be made regard-
ing the effect size. It is worth mentioning here that two 
of six (33%) studies that used motivational interviewing 
showed a large effect size [49, 59]. Nevertheless, the two 
studies showed some concerns regarding the risk of bias. 
Frost and colleagues [97] confirm that more high-quality 
research on motivational interviewing is needed.

The results of implemented BCTs could indicate that 
the implementation and realization of some BCTs are 
more suitable for the specific components than others. 
Self-monitoring in particular can be implemented suc-
cessfully using digital interventions, since behavior or 
behavioral outcomes can be entered directly in digital 
form or tracked using devices such as pedometers or 
accelerometers [98, 99]. In contrast, problem solving, 
which requires a high level of reflection, can probably be 
better implemented in the therapist-guided component, 
because the therapist or coach can support implementa-
tion and reflection [100]. Social support, through contact 
with the therapist or coach or through a peer group, is 
more appropriate in the therapist-guided intervention as 
well and has the potential to improve health-related out-
comes [101]. Thus, future investigations should examine 
not only the short- and long-term effectiveness of BCTs 
[102], but also which BCTs are more appropriate in each 
component of blended care interventions to promote 
physical activity.

Size of Intervention Effects
The majority of studies showed small effects of the 
blended care intervention on physical activity compared 
to the control group. This is consistent with the results 
of meta-analyses that examined lifestyle interventions to 
promote physical activity (d = 0.26) [103]. Other reviews 
that have examined blended care interventions in differ-
ent target groups and outcomes show inconsistent results 
in terms of effect size: In a meta-analysis of patients with 
chronic obstructive pulmonary disease, blended care 
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interventions to promote self-management show positive 
effects on exercise capacity, quality of life, and admission 
rate [104]. For behavior change in patients with chronic 
somatic disease, blended care interventions showed 
inconsistent evidence for most of the studied behavio-
ral outcomes, including physical activity [34]. Erbe and 
colleagues [35] concluded that blended care interven-
tions for mental illness can be feasible and effective. This 
review showed promising results of blended care inter-
ventions for physical activity promotion with regard to 
the described effect sizes. However, the investigated stud-
ies do not provide evidence that certain characteristics of 
blended care interventions may be more effective than 
others. Three of the four studies indicating moderate-to-
large effect sizes used one-on-one interviews as a thera-
pist-guided component. As three of these studies showed 
some concerns regarding the risk of bias, it remains 
speculative whether blended care interventions with a 
one-on-one interview as a therapist-guided component 
are more effective than others. Future research needs fur-
ther high-quality studies that examine the effectiveness of 
blended care interventions in promoting physical activity 
with consideration of the previously discussed character-
istics of blended care interventions.

Comparing the blended care intervention to the digi-
tal components, most blended care interventions show a 
small but beneficial effect. This allows conclusions about 
the relevance of therapist-guided components: It can be 
assumed that an intervention effect could be achieved by 
adding the therapist-guided component and its benefits. 
However, this needs to be verified by statistical analy-
sis for specific target groups and in regard to the indi-
vidual components. Since only two studies compared 
the blended care intervention with a therapist-guided 
component, it is difficult to draw conclusions here. All 
studies showing medium-to-large effects were compar-
ing blended care intervention with TAU or a waiting list 
group. But the majority of studies that compared blended 
care intervention with TAU, however, showed a small 
effect size. Nevertheless, blended care interventions 
appear to be an effective and useful adjunct to TAU for 
promoting physical activity.

Strengths and Limitations
The review contains some strengths that are worth 
mentioning. To avoid effect estimates indicating 
extreme benefits of effects on health-related outcomes, 
only randomized controlled trials were included. To 
assess the influence of bias on the study results, the 
Cochrane Risk of Bias Assessment Tool was used. The 
tool is based on a domain-based approach and empiri-
cal evidence to assess the risk of bias and is therefore 
characterized by high quality [105]. Overall, the quality 

of the studies can be rated as good. There were no stud-
ies rated with a high risk of bias, but over half of the 
studies with a low risk of bias. The review provides a 
detailed overview of the structure and foundation of 
blended care interventions to promote physical activity 
and its effect size.

Some limitations of our review need to be considered. 
The definition of blended care interventions was treated 
differently in the literature. Particularly in the area of 
mental health, blended care interventions are defined by 
a face-to-face component in terms of a one-on-one ses-
sion or a group setting and a Web-based intervention 
[106, 107]. In this review, the face-to-face component was 
expanded to include all possibilities of personal contact, 
which can also occur via modern communication tools. 
Furthermore, while we surveyed the outcome physical 
activity in this review, there was a lack of consistency 
in the measurement of physical activity across the stud-
ies. To compensate for this limitation, we only included 
studies with a validated instrument to measure physical 
activity. Another limitation relates to the lack of descrip-
tion of the intervention, particularly of the applied BCTs 
and how they were implemented in the interventions. 
In extracting the BCTs, we could only refer to what was 
described in the studies and, if applicable, in the associ-
ated study protocols. Accordingly, if BCTs were insuf-
ficiently described, it is possible that more BCTs were 
used in the blended care interventions than listed in this 
review. Although the taxonomy of BCTs by Michie and 
colleagues [43] is available, the terminologies of BCTs 
have not been used consistently. Under the four-eyes 
principle, BCTs were extracted and discussed if the listed 
BCTs were not coded according to Michie and colleagues 
[43]. The identification of BCTs in the studies using the 
consistent terminology has already been noted as a 
limitation in other reviews [108]. Thus, there is a need 
to ensure that the BCTs are described consistently in a 
standardized way and that sufficient information about 
the intervention components is available.

Results indicated that the characteristics of blended 
care interventions show a high heterogeneity. Due to 
the heterogeneity of the studies and complexity of the 
interventions, no meta-analyses could be performed. 
The investigated blended care interventions allowed the 
identification of specific subgroups of therapist-guided 
and digital components, but they vary in length, inten-
sity, and the number of combinations. Thus, currently, it 
appears difficult to draw far-reaching conclusions about 
possible effects for specific target groups to promote 
physical activity. Subsequent studies should investigate 
which combinations are particularly suitable for which 
target group. Moreover, the comparison of the specific 
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intervention types with each other should be examined 
more thoroughly.

Conclusion and Outlook
Blended care interventions offer many possible combina-
tions of the therapist-guided component and the digital 
component. The investigated blended care interventions 
vary widely in their characteristics regarding mode of 
delivery, length, embedding dosage of individual compo-
nents, their theoretical basis, and use of BCTs. There is 
evidence that blended care interventions have a positive, 
but small beneficial effect on promoting physical activ-
ity. However, this should be verified in a more detailed 
quantitative analysis of particular combinations of the 
therapist-guided and digital components, as soon as a 
sufficient number of appropriate studies are available in 
future. The findings of this review not only provide con-
clusions for existing blended care interventions to pro-
mote physical activity, but can also offer guidance for 
the design of future blended care interventions, e.g., to 
use specific BCTs in the individual intervention compo-
nents. When designing future interventions that include 
a digital and therapist-guided component, the discussed 
results of this review regarding the benefits of blended 
care interventions, type of integration, choice of compo-
nent, target group, and behavioral goals, theory-based, 
and BCTs should be considered. The targeted construc-
tion of a blended care intervention could increase the 
existing potential of blended care intervention to pro-
mote physical activity. In the future, further high-quality 
studies should investigate which types of blended care 
intervention have the most beneficial effects in which 
target group and which intervention characteristics are 
most effective, by taking into account new evidence on 
behavior change.
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