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a B S T r a c T
INTRODUCTION: There is a growing interest across scientific literature on smartphone applications (apps) aiming to modify various health 
behaviors. Interventions that include behavior change techniques (BCTs) have been advocated to increase their efficacy. The extent to which 
those techniques are present among apps is unclear. The aim of this review is to analyze the existing apps for prescribing therapeutic exercise 
(TE) in rehabilitating adults.
EVIDENCE ACQUISITION: The study sample was identified through systematic searches in iTunes (Apple) and Google Play (Android). Appli-
cations (apps) were assessed according to the taxonomy of BCTs for the presence/absence of these techniques. Mean and ranges were calculated 
for the number of observed BcTs. Number of techniques observed in free apps in both stores was calculated, but formal statistical were not 
conducted due to the exploratory nature of this study.
EVIDENCE SYNTHESIS: Eighteen apps were identified (11 for iPhone, two for Android, and five for both). The average number of BCT includ-
ed in the eligible apps was 11 (range 4 to 16), with predominance of four techniques: “request the establishment of behavior” (100% of the apps), 
“providing instructions” (100%), “requesting an implementation” (100%), and “determine graded tasks” (100%). Techniques such as “taking a be-
havioral contract,” “stress management,” “prevention of relapse,” and “promote the identification of barriers” were not used in the apps reviewed.
CONCLUSIONS: Our work demonstrates that apps prescribing TE among rehabilitating adults applied an average of 11 BCTs. Presence of 
BCTs varied by app type. No difference in the number of BCTs identified between iOS and Android apps was found.
(Cite this article as: Sancho-Garcia S, Sanz-de diego S, Medina-porqueres i. apps to prescribe therapeutic exercise among rehabilitating adults: a 
systematic review. J Sports Med Phys Fitness 2020;60:000–000. DOI: 10.23736/S0022-4707.19.09601-4)
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Introduction

Technology is constantly evolving, and mobile technol-

ogies in particular are being adopted at an increasing 

rate. Mobile phone has become a very important growth 

factor issue that compensates deficiencies from other in-

frastructures. Thank to that, information is able to flow 
freely and quickly, reducing transaction costs and creating 
more efficient markets.1 an increased access to new health 

technologies and power leverages from mobile communi-

cations are providing better health solutions worldwide.2

Self-management is a therapeutic approach that encour-

ages patients to assume a more proactive role in their care 

when dealing with their health problem through lifestyle 

and behavioral changes. it is a widely recognized and rec-

ommended option for treating musculoskeletal conditions, 
and provides patients with the knowledge, and capabili-
ties to improve health levels.3 Therapeutic exercise (TE) 
has evolved as an effective and safe self-management ap-

proach for these conditions, being recommended by sev-

eral clinical guidelines and reviews.4-9 Strong evidence 

support Te as a valid therapeutic initiative in terms of 

pain, functional impairment, or quality of life. actually, its 

effects are comparable to those offered by other conserva-
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tion” “physical therapy.” All of them were used both in 
english and Spanish, to cover all possible existing apps in 
both languages.

Eligibility criteria

apps were considered for inclusion in the study if they 
were available for English and/or Spanish speaking users; 
designed and/or marketed for prescribing TE in adults; 
introduced after January 2003; promoted interactions be-
tween professionals and patients. apps were excluded if 
their primary function was unrelated to TE (e.g., games 
and brain training apps), if they were essentially sporting 
apps, if they were designed purely for the dissemination of 
information on exercise or sport, or those requesting a pre-
payment for either downloading or subsequent registration.

To be included the review apps had to be available 
through the two currently major application stores for 
smartphones, such as iTunes (for iOS devices) and Google 
Play (for Android).

Screening procedure

The review was conducted by two researchers (SS-G, IM-
P), separately but simultaneously in time, and the evalua-
tion was conducted sticking to the inclusion criteria men-
tioned above and based on the rating of behavior change 
techniques (BCT) interventions.29-31 The screening proce-
dure was adapted to each store and summarized in figure 

tive treatments such as manual therapy,10 electrotherapy,11 
or medication.12

recent advances in technology during last years, 
along with the increasing number of smartphone users 
worldwide, have promoted the irruption of thousands 
of applications (apps) on many different topics. Among 
them, health-related apps have become some of the most 
popular.13, 14 as an example, by 2015, more than 150,000 
health apps were available on the apple iTunes and an-
droid app stores, and one third of mobile phone owners 
had one or more health apps on their mobile device.15 
Nowadays, these apps allow clinicians and researchers to 
conduct both tailored and individual interventions includ-
ing real-time assessment and feedback, what increases 
their efficiency.16 however, only a few studies have at-
tempted to assess the effectiveness of the use of smart-
phone and apps in relation to health. in addition, limited 
information on consumer behavior and the use of these 
apps exists.17, 18 Various papers can be found in scientific 
literature linking mobile and apps with various topics re-
lated to health, such as smoking cessation,19 alcohol con-
sumption,20 caring for chronic wounds such as pressure 
ulcers,21 diabetes,22 adolescent obesity,23 bipolar disor-
der,24 asthma,25 and aphasia,26 but there is a shortage of 
registered reviews focusing on its use and implications 
in the field of TE. Thus, the purpose of this study was to 
identify and appraise existing smartphone apps for pre-
scribing Te among rehabilitating adults.

Evidence acquisition

This systematic search was conveniently registered 
in the international prospective register of system-
atic reviews (PROSPERO), with registration number 
CRD42015017869.27 Additionally, our work was con-
ducted according to the existing criteria.28 according to 
its nature and content, the study was exempt from human 
ethics committee review.

Search strategy

a systematic search strategy was used to identify avail-
able smartphone apps. The iTunes (Apple) and Google 
Play (Android) stores were explored using their search 
engines including keywords from different sources, such 
as MeSh terms, ciNahl headings, and general health 
Sciences descriptors. Search strategy was based on Bool-
ean logic and included (AND) and (OR). Combinations 
and synonymous of the following terms were employed: 
“health,” “therapeutic exercise,” “injury,” and “prescrip- Figure 1.—PRISMA flow diagram of search results.

Apps identified through 
searching iTunes (N.=121)

and Google play stores
(N.=1031)

apps downloaded and  
assessed for eligibility

(N.=62)

apps included in qualitative 
synthesis (N.=18)

apps screened based on 
description and screenshots

(N.=1018)

duplicated apps excluded  
(N.=134)
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apps excluded with reasons 
(N.=956):

-  Not in English/Spanish (N.=34)
-  Not free (N.=344)
-  Not treatment (N.=486)
-  Not focused on Therapeutic 

Exercise (N.=90)
- Not for adults (N.=2)

excluded potentially  
relevant apps identified  

for full evaluation (N.=44):
-  Technical difficulties (N.=2)
-  No interaction patient/profes-

sional (N.=40)
- Multiple versions (N.=2)
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tors read BCT definitions carefully and discuss them when 
necessary in order to ensure a clear differentiation between 

techniques. after running each app, reviewers assessed in-

dependently every menu function to identify the presence 

or absence of BCTs according to the checklist. Any lack 
of agreement was discussed with a third reviewer when 

necessary until consensus was reached.

Data extraction and analyses

Metadata from all included apps were summarized into a 

standard Microsoft excel spreadsheet. The source for all 

metadata was the respective app store where the app was 

identified. The name of the app, the date it was download-

ed, and the name of the app store were collected for each 

app. The app’s score based on the number of BcT it used 

was recorded as well. Means and ranges were calculated 

for the sum BcT scores.

Evidence synthesis

Since both reviewers (SS-G, IM-P) search conducted si-
multaneously, the number of apps detected was similar. 

These were pooled finally leaving 121 and 1031 on iTunes 
and Google play, respectively. a total of 1018 apps were 

evaluated after eliminating duplicates. after the initial 

screening based on the name and the app description, 956 

apps were excluded. The primary reasons for exclusion at 

this stage were as follows: apps were not free, and apps 

were not designed for treatment purposes. a total of 62 

apps were downloaded for a full evaluation based on the 

above-mentioned inclusion criteria, and further 44 apps 
were excluded. Of these, most of them (40 of 44, 90%) 
were discarded because no interaction between patient and 

professional was allowed, whereas a small percentage were 

excluded for having multiple versions (two of 44, 5%) or 
not providing technical difficulties when downloading 
(two of 44). Finally, 18 apps were included in this study.

Of the 18 apps included in this review, 10 (55.5%) were 
found on iTunes exclusively, two (11.1%) on Google Play 
exclusively, and 6 (33.3%) were found on both app stores. 
Consequently, almost 90% of them ran with iOS opera-
tional system. The dominating app language was english 

(100%, 18 of 18).
The average number of techniques including behavioral 

changes in eligible apps was 11 (range 4 to 16). Table I 
gathers BcT scores for each app. The most commonly in-

cluded BCTs were “request the establishment of behavior” 
(N.=18), “providing instructions” (N.=18), “requesting an 
implementation” (N.=18), and “determine graded tasks” 

1. For both iTunes and Google Play, the identification and 
eligibility phases of screening were performed by two re-
searchers (SS-G and IM-P), and differences between the 
two reviewers were resolved by discussion and/or involv-
ing a third part when necessary. if the same version of an 
app was available in iTunes and in Google play, the iTunes 
version was downloaded and assessed for eligibility since 
there was greater access to this device by the reviewers. 
Since the procedure for selecting Google play differs 
somewhat from iTunes, it was carried out separately.

The selection phase was made based on the description, 
abstract and existing screen captures in the search. in this 
case, they were excluded all those that were presented in 
a non-English/Spanish language, which were unrelated to 
treatment, not to prescribe Te and those that were not de-
signed for adults.

during the election, selected apps were downloaded 
and evaluated, so that, at first, all those who do not allow 
downloading and requesting a payment before use despite 
being downloaded for free were excluded. additionally, 
those presenting with multiple versions or apps ‘key’ (it 
is necessary downloading various apps for the main one 
could be used), those whose version was outdated and had 
not been modified in the last five years, and those includ-
ing physiotherapist-patient interaction in either one or two 
senses of communication, such as chat, video or email 
were also discarded. finally, the bundled apps were down-
loaded both in a BQ android device and an iphone 5, and 
described according to their functions and features.

Those cases where, despite having a free download, a 
payment for any reason was requested during app use and 
evaluation they were studied until that time. When only a 
payment use was allowed and no free trial period existed, 
apps were excluded from the study.

Scoring

app content were evaluated based on behavior change 
technique (BCT) taxonomy.31 This was created to identify 
potentially effective BcTs used in interventions, but later 
translated techniques from reviewers, concepts applicable 
to the field of study contained in this review. BCT tax-
onomy distinguishes 26 BcTs, three of whom have shown 
low-rated reliability and were, therefore, not included. 
Thus, apps included in this review were independently 
evaluated and scored by both reviewers (SS-G, IM-P) 
following the modified 23 item-taxonomy. Each one re-
ceived a score between 0 and 23, representing the number 
of BCTs identified in them. Techniques were classified as 
either present or absent. prior to assessment, all evalua-
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and Google play — allowing to prescribe Te in the context 
of adult rehabilitation, and using adapted feedback related 
to an established taxonomy of those BcTs.16 a systematic 
approach was employed to identify these elements. our 
results showed a fair number of available apps focusing on 
the prescription of Te in rehabilitating adults exist in both 
stores. To the best of our knowledge, this is the first review 
that evaluates existing apps for this topic.

identifying and classifying the BcTs used in the apps 

(N.=18). On the other hand, “taking a behavioral con-
tract,” “stress management,” “prevention of relapse,” and 
“promote the identification of barriers” were not used in 
any of the apps included in the study. No differences were 
found regarding the number of BcTs used in the available 
apps for both stores. figure 2 gathers the number of ap-
plied BcTs in apps.

The purpose of this review was to evaluate the use of 
BcTs in available apps through two large tents — iTunes 

Table I.— Characteristics of included applications.
app app store date of download Professional prior identification BcT score

insta aide iTunes May 2015 yes 16

Track Active iTunes May 2015 No 16

pT pal pro iTunes/Google Play april 2015 yes 12

Smart pT iTunes/Google Play May 2015 No 12

Blue Jay iTunes/Google Play april 2015 yes 11

fizzio fit iTunes May 2015 yes 11

force patient iTunes/Google Play May 2015 yes 11

irehab iTunes May 2015 No 11

My physio iTunes/Google Play april 2015 yes 11

physigo for iTunes May 2015 No 11

Wellpepper iTunes May 2015 No 11

ihab iTunes May 2015 No 10

perfom rehab Google play May 2015 yes 10

PT Tracker Google play June 2015 yes 10

rehab Guru iTunes/Google Play May 2015 yes 10

Salaso iTunes May 2015 yes 10

rehab minder iTunes May 2015 No 8

physio cam free iTunes May 2015 No 4
BcT: behavior change technique.

figure 2.—frequency of 
behavior change techniques 
used in applications.

N. of apps 
qualyfing 
each item

Prompt specific goal setting
Prompt practice

Provide instruction
Set graded tasks

Prompt self-monitoring of behavior
Provide feedback and performance

Time management
Model or demonstrate the behavior

Prompt review of behavioral goals
Motivational interviewing

Provide opportunities for social comparison
Teach to use prompts or cues

Plan social support or social change
Prompt self-talk

Prompt intention formation
Provide information about behavior health link 

Prompt identification as a role model
Provide contingent rewards

Use follow-up prompts
Prompt barrier identification

Relapse prevention
Stress management

Agree on behavioral contract
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ed in our review, suggesting that application developers at-

tempt to use the theory of behavior change to a certain ex-

tent were identified. However, the results also indicate that 
the inclusion of BcT set is far from optimal in most apps 

because they are not designed specifically for it. Addition-

ally, the fact that most apps´ contents are present within 

them themselves, which allows a quicker identification of 
advantages/disadvantages, makes assessment susceptible 
to bias evaluator.

as many others, our study could be labelled as hav-

ing low reliability due to the taxonomy of abraham and 

Michie31 was originally designed to qualify other behav-

ior change interventions that are not based interventions 

smartphone apps. Taxonomy used for apps requires the 

researcher to adapt items to a context where they can be 

applied in order to properly classify them. following this 

logic, the researcher had to score each application based 

on what he/she observed. Although they were carefully 
reviewed, strategies for behavior change may have been 

overlooked or interpreted differently in each application, 
so some may be more obvious than others. This may mean 

that certain techniques may be hidden in the characteristics 

of the app and may therefore have not been detected.

Formal statistical comparisons (e.g. differences in the 

number of BCTs between apps) were not conducted due to 
the exploratory nature of our study. conversely, research 

actions to determine whether an existing taxonomy could 

be used to assess BcTs among mobile phone apps were as-

sumed. This study evaluated the use of BcTs in apps that 

target the prescription of Te, but provides no information 

on the effectiveness of these apps. in this sense, it has been 

advocated that the higher an app score the more effective 

it is.34, 39 as scores obtained in the present review are su-

perior to other similar studies,16, 36 one may interpret that 

a superior efficacy is expected when dealing with apps for 
Te prescription.

apps showed similar functions in most cases. for ex-

ample, all of them provide a website where the therapist 

can keep track and create records for every patient, includ-

ing personal and condition data. in addition, therapists 

are able to assume treatment prescription either through 

videos made by the same professional, predetermined vid-

eos by app, or pictures supported by written information; 

patients’ achievements when performing prescribed ex-

ercises can also be estimated. oppositely, some apps are 

identified as having particular characteristics that differen-

tiate them from the others.

The results of this study showed that apps could be sub-

stantially improved to the as regard to number of applied 

have been employed in the past as a valid approach to 

analyze their content.32 previously, a taxonomy of BcTs 

was developed in order to generate a bundle of techniques, 

and it was presented in a short size, in order to improve 

the specification, replication, and implementation of be-

havioral interventions. according to this, assessing apps 

for inclusion of these BcTs could help in detecting rel-

evant apps for specific behavior change objectives. Previ-
ous studies have demonstrated that certain BcTs are as-

sociated with more favorable results. Middelweerd et al. 
showed that physical activity apps incorporated five of 
the 23 BCTs (22%) as an average,16 whereas conroy et 
al. demonstrated that app on the same topic employed 4.2 
of the 26 BCTs (16%) as an average as well.33 There was 

substantial variation in the numbers of BcTs present in 

our review. all eighteen apps included in the review used 

an average of 11 different BcTs per app, and none of them 

uses more than 16 or less than 4. “Provide instructions,” 
“prompt practice,” “prompt specific goal setting,” and “set 
graded tasks” were BCTs most frequently used.

revisions applying the aforesaid taxonomy and assess-

ing the number of BCTs used in interventions identified 
an average of 6 to 8 BcTs. among them16, 34-36, “feedback 
and self-monitoring of behavior” are most frequently used 
BcTs, which greatly differs to those prevailing in our re-

view. interestingly, part of these studies has come to the 

conclusion that the proposed theory by these techniques 

is not confirmed.34-36 for example, West et al. concluded 

that professionals have to be careful when recommending 

the use of health apps, since most of them do not meet the 

BcT and may not be effective.36 Similarly, cowan et al. 
found that BcT taxonomy is rarely used in apps that target 

physical activity, which can be added has not been con-

ducted, to date, those that allow prescribe Te.34 finally, 

crane et al. warned that BcT interventions are associated 

with users, so that the great variation in design, complex-

ity and functionality of apps along with contexts in which 

they are used, can lead to lower scores on them.35 To date, 

to our knowledge no previous study regarding BCTs on TE 
has been published. We highlighted and employed exer-

cise/physical activity apps34, 37 as the closest subject matter 

to be compared to.

This review did not include payment apps, as previously 

mentioned studies.16, 34-36 previous research has postulated 

that higher app prices are not necessarily associated with 

higher app quality.38 in parallel, we do agree with the fact 

of promoting accessibility by any patient beyond his/her 
purchasing power.

at least four BcTs change in each of the 18 apps includ-
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ity of the videos and photos as well as the procedure for 

prescribing in each app were checked. One should consider 
that drawbacks to this review really reflect limitations and 
concerns with the medical app market in general. A lack 
of quality standards with limited transparency in the app 

development process is attributable to this emerging field.

Conclusions

Our work demonstrates that apps prescribing TE among 
rehabilitating adults applied an average of 11 BcTs. in 

addition, there was no difference in the number of BcTs 

identified between iOS and Android apps. The most fre-

quently used BcTs in these apps were provide instruc-

tions, prompt practice and prompt specific goal setting, 
and set graded tasks. What it is not yet clear whether the 
lack of BCTs used in apps is due to differences when un-

derstanding them or may other factors play a significant 
role. Our findings suggest that apps prescribing TE arise 
as a useful tool for health professionals, but a substantial 

improvement regarding the number of applied techniques 

should be promoted.
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