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Abstract

Background Electronic Health (eHealth) may have a positive effect on healthcare, such as patient education and decreasing
the costs of healthcare services. Evidence suggests that such interventions can also improve physical activity (PA) of patients.
This systematic review aimed to investigate the effects of PA interventions provided through eHealth on breast cancer patients.
Methods This study was conducted through a search in electronic databases up to July 2018. PubMed, EMBASE, Cochrane
Central Register of Controlled Trials, Web of Science, Scopus, Science Direct, and Google Scholar databases were searched
without time limitation.

Results In total, 2187 articles were retrieved and finally 16 articles remained. Five were pre/post and 11 were randomized
trial studies. Different platforms were used in these studies including web-based, mobile-based, both web-and-mobile-based
and email. In total, these articles comprise 2304 breast cancer patients with the mean age of 51 years and 50% were con-
ducted in the USA. Four studies measured PA using wearable devices such as accelerometers and pedometers. All studies
reported an increase in PA level at least in one of moderate or vigorous PA, although not all these results were significant.
Conclusion The results show that eHealth interventions can improve the level of PA in breast cancer patients. Although there
are numerous eHealth interventions focusing on PA in cancer patients, there is still an essential need for eHealth interven-
tions to be tailored for breast cancer patients specifically. Clinical trials with appropriate methodology, enough intervention
time and follow-up are needed to make evidence-based results more generalizable.

Trial Registration PROSPERO CRD42018092422; https://www.crd.york.ac.uk/PROSPERO/.
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Introduction

The number of new cases of cancer diagnosed annually in
the world is quickly increasing from 14.1 million in 2012
to an estimated value of over 20 million by 2030 [1]. From
among these, breast cancer (BC) is one of the most prevalent
cancers in women worldwide [2]. Despite a good prognosis
and advanced treatments, BC survivors suffer from many
B Farkhondeh Asadi negative consequences following the initial treatment of
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treated on time. Various types of physical therapies can treat
these functional problems [4, 8—10]. Following the surgery,
exercise therapy must be combined with daily care so that
patients at risk of increased shoulder problems would face
fewer complications [6, 11]. The majority of these comple-
mentary therapies are neglected due to limited resources,
especially in low- and moderate-income countries [6]. The
important point is that these interventions can not only play
arole in the physical aspects of the overall QOL of patients
with BC but also create a positive trend in the improvement
of cancer site-specific QOL domains (in this case, breast
and arms) [12].

The standard level of PA determined by the American
College of Sports Medicine (ACSM) is a moderate-intensity
exercise for more than a minimum of 150 min per week [13].
Unfortunately, the level of PA is low among BC patients
[14]. On the other hand, BC survivors are at risk of over-
weight due to decreased PA [15]. Moreover, overweight is
associated with a high risk of mortality. Therefore, PA can
play a significant role in decreasing the risk of mortality
following the diagnosis of BC [16].

Electronic Health (eHealth) is a new field between medi-
cal informatics, public health, and business, delivering infor-
mation and health services via the Internet and related tech-
nologies [17]. Currently, eHealth can play a significant role
in the improvement of self-care, communication between
patient and healthcare team, and access to health informa-
tion [18]. An increasing volume of evidence has proven the
positive effects of eHealth in supporting patient-centered
care [19-22].

Moreover, mobile Health (mHealth) is considered as an
important part of eHealth [23]. mHealth is a wide term for
describing the use of mobile technologies for the health
care delivery [24]. mHealth has the potential for improv-
ing access to and enhancing the quality of healthcare [25],
decreasing healthcare costs [26], supporting self-manage-
ment for chronic diseases, reducing patients’ visit to health-
care centers, and enhancing the capability of providing indi-
vidual, regional, and on-demand services [27, 28].

The analysis of BC apps showed that patient education is
the first topic covered by mobile apps, followed by behav-
ioral change and mental supports [29]. It has been shown
that patients with BC and healthcare professionals have a
positive attitude towards the use of mobile apps [30, 31].
mHealth tools can provide information with regard to BC
education, self-examination, patient follow-up, lifestyle
change, and PA [32-38]. Low level of PA has motivated
the treatment team to discover new ways for optimizing the
level of PA in patients. Today, with the popularity of infor-
mation and communications technology (ICT), the use of
electronic health (eHealth) approaches seems feasible for
enhancing PA [39].
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eHealth interventions may be an effective strategy for
improving PA and provide a better QOL for patients with
BC. The present systematic review aimed to find and evalu-
ate studies related to PA designed for BC patients imple-
mented through eHealth.

Materials and methods
Protocol

This systematic review was conducted based on PRISMA
[40] guideline, which is described below. The present study
is registered on PROSPERO (https://www.crd.york.ac.uk/
PROSPEROY/; ID: CRD42018092422).

Inclusion criteria

Participants in these studies were women aging above 18
who had received treatment, including surgery, radiother-
apy, or chemotherapy for BC. Women of any race, ethnic-
ity, employment status, occupational status, and role were
included.

eHealth interventions had to be primarily focused on PA
in BC patients. Interventions had to be designed with the
aim of improving health-related behaviors (e.g., Increasing
PA) or changing the lifestyle (e.g., weight loss activities
through PA). More specifically, the primary outcomes in
this systematic review had to directly or indirectly measure
PA, whether through a change in the level of PA or physical
functions, the time lapsed during PA, compliance with PA
recommendations, and the consumed energy.

The employed technologies included mobile tools which
were capable of establishing cellular and wireless communi-
cation. The following portable tools were acceptable in this
study: mobile phones (including smartphones, Android, or
I0S phones), personal digital assistants, tablets, and port-
able light laptops. The main focus was on smartphone apps,
but other formats such as web-based interventions were also
acceptable. Studies from any continent, country, or health-
care center, regardless of geographical borders, were accept-
able. This method allowed us to collect comprehensive data
from various sources in different countries.

Exclusion criteria

Exclusion criteria were as follows: studies which were
merely a description of various phases of software develop-
ment, with no specified outcome for the participants; stud-
ies which solely evaluated software usability; all studies on
women at a high risk of BC, not patients with BC; studies
published after June 2018; letters to the editor, review stud-
ies, and protocols; studies whose method was not clearly
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described; studies in languages other than English; and
duplicate studies in which the same research was conducted
using the same method with similar results.

Information sources and search strategy

This study was conducted through a search in electronic
databases in July 2018. PubMed, EMBASE, Cochrane Cen-
tral Register of Controlled Trials, IEEE, Web of Science,
Scopus, Science Direct, and Google Scholar databases were
searched without time limitation.

Search strategy consists of three main categories includ-
ing (1) the condition “breast cancer”, (2) technology
“eHealth”, and (3) “physical activity” and their synonym
keywords in each category.

The search was conducted in English. The search strat-
egy was modified and revised for all databases by a Health
Information Management and Medical Informatics special-
ist. A manual search was also performed for retrieving grey
literature and the bibliographies of relevant articles.

The full text of articles was extracted and evaluated. This
study included randomized controlled trials (RCTs) and
non-randomized studies. Non-randomized studies included
case—control, cohort, cross-sectional and pre/post studies in
which eHealth was the primary intervention used for BC
patients.

Data extraction and quality assessment

Two authors (SD, FA) independently reviewed the full text
and extracted all critical data from included studies includ-
ing author, country of study, study design, sample size,
retention rate, population studied, the age of participants,
study duration, intervention type, intervention content,
inclusion/exclusion criteria and outcomes measured. Any
discrepancies were resolved through discussion with a third
author.

Risk of bias in each study

The Cochrane Collaboration’s tool for assessing risk of bias
was used to evaluate methodological quality of included
studies [41]. Non-randomized studies were assessed for
risk of bias using the ROBANS tool [42]. The RoBANS tool
contains six domains including the selection of participants,
confounding variables, measurement of intervention (expo-
sure), blinding of outcome assessment, incomplete outcome
data and selective outcome reporting.

Results

Upon searching electronic databases, 2187 citations were
retrieved. Using manual search and finding the references of
articles, 15 articles were added. After removing duplicates,
1390 articles remained which were evaluated based on the
title and then abstract. Then, 151 records were selected for
full-text evaluation. All evaluations were performed by two
Medical Informatics Specialists. In case of disagreements,
the opinions of a third specialist were used. Finally, 16 arti-
cles remained for final evaluation, all having an acceptable
level of quality. The PRISMA flowchart is depicted in Fig. 1.

Finally, 16 articles were included [43-58]. In total,
these articles comprise 2304 patients with the mean age
of 51 years (sample size and mean age are presented in
Table 1). All studies were conducted on patients with BC, of
which six studies also included participants with other types
of cancer [43, 45, 46, 48, 53, 55]. General characteristics of
these studies are presented in Table 1.

Clinical characteristics

Eight studies were RCTs [43, 45-48, 50, 55, 57], three were
randomized trial without control group [44, 56, 58], and
five were pre/post studies [49, 51-54]. The characteristics
of these studies are presented in Table 2.

In terms of journals, 63% (12 articles) belonged to Q1
journals (i.e., the top 25% in their specialized domain), 6%
(1 article) belonged to a Q2 journal (i.e., Top 50%), and this
factor was not calculated for the rest yet.

All the studies were written from 2012 to 2018, with the
majority being published in 2016 (5 articles).

PA [43, 45, 47, 49, 51-53, 55, 56, 58] and related vari-
ables, including high- and moderate-intensity PA [44, 46,
48, 54, 57], physical strength and its related factors [57], and
PA pattern [46] were considered in the articles. Other study
variables (indirect outcomes) were QOL [45, 49, 51, 53, 58],
health-related QOL [44, 50], fatigue [43, 45, 50, 53-55],
consumption of vegetables [43, 48, 50, 51, 54], diet quality
[50, 57], weight loss [52, 54], anxiety [50, 53], depression
[43, 50, 53], insomnia [43, 53], mood [55], promotion of
exercise [50], motivational readiness [50], self-efficacy [54,
56], acceptability [46, 54, 56], cardiovascular fitness [52,
57], physical activity readiness [47], psychosocial construct
[52], and patient activation [49, 54].

Physical activity measurement
The included studies had assessed PA using various ques-
tionnaires, e.g., [49, 54, 58] using the International Physical

Activity Questionnaire (IPAQ) which assesses the frequency
(day per week) and duration (minute) of PA over the past
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Fig. 1 PRISMA flowchart of

the selecti SS
© selection process Records identified through

database searching
(n= 2187)

Additional records identified through other
sources(forward-citing and hand-searching

(n=15)

relevant journals)

Records after duplicates removed
(n=1390 )

> Records excluded
after Title screen(n = 664)

Articles remaining for
scrutiny of abstracts >

Records excluded
after Abstract screen(n =575)

(n=726)

Full-text articles assessed

Full-text articles excluded,
-Not eHealth physical activity

for eligibility
(n=151) (n=34) ,
- Not PA outcomes (at baseline &
follow-up)(n=23)
v -Not an intervention study (n=12)
Studies included in review -Development and test
study(n=15)

(n=16)
-Conference abstract (n=41)

-Protocol (n=10)
-other language except English

7 days in the following domains: job-related physical activ-
ity, transportation physical activity, housework, and recrea-
tion and leisure—time physical activity [59]. This tool pro-
vides an international measure for PA which has undergone
numerous reliability and validity examinations. IPAQ covers
all domains of moderate and vigorous PA in daily life as well
as work-related PA items [54].

Some studies had only measured the duration of PA,
e.g., [51]. In this study, the data of PA were collected using
the log data of the Lose It! mobile app. Participants were
encouraged to reach the level of the standard guideline of
PA proposed by American College of Sports (ACM) [60]
which included moderate-intensity cardiorespiratory exer-
cises (150 min per week) and vigorous activity (over 40 min
per week) in addition to resistance exercises for each set of
major muscle groups.

Moreover, Lee et al. [50] measured the changes in the
level of exercise over a 12-week intervention using data
(type, duration, and intensity of exercise) entered by patients
in a web-based app over the intervention time.

Some studies utilized the Physical Activity Readiness
Questionnaire as the inclusion criteria for patient recruit-
ment [47, 52].

@ Springer

(n=3)

In References [47, 55], the 7-day physical activity recall
(PAR) [61] was administered. Participants reported hours
spent in sleep, moderate activity, hard activity, and very
hard activity. PAR was used in previous studies on cancer
survivors [62, 63] and validated on multiple populations,
including cancer-free youth [64].

Godin Leisure-Time Exercise Questionnaire (GLTEQ)
[65, 66] has been used by Short [56]. The adapted version
of GLETQ includes six items measuring the participants’
mild, moderate, or strenuous PA in a typical week in the past
month, as well as three items on resistance-training which
ask the participant to report the frequency (times per week)
and volume (number of completed exercises in each session
and the number of completed repeats for each exercise) of
resistance exercises in the past month. This questionnaire
was completed online by the participants. Forbes [45],
Chapman [44], Puszkiewicz [53], and Bantum [43] used an
old version of this questionnaire in addition to another one
which served their purpose [53].

Sturgeon [57] utilized the Modifiable Activity Question-
naire. This questionnaire evaluates current physical activ-
ity at work and leisure time, as well as maximum levels of
inactivity due to disability. This questionnaire is designed
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Table 1 General characteristics of included studies (n=16)
Study Publication year ~ Country Participant  Type of Intervention Mean age
number
Bantum [43] 2014 USA 352 ‘Web-based intervention 51
Chapman [44] 2018 Australia 101 Online volitional help sheet (Web-based) 59
Forbes [45] 2015 Canada 95 ‘Web-based 65.1
Hartman [46] 2018 USA 87 Fitbit + accelerometer 58
Web and mobile-Based
Hatchett [47] 2012 USA 74 Email Not reported
Kanera [48] 2017 Netherland 462 Web-based 55
Early cancer survivor
Kuijpers [49] 2016 Netherland 92 MijnAVL Portal (Web-based) 49
Lee [50] 2014 South Korea 59 Web-based 42
WSEDI (Web-based
self-management exercise and diet intervention program
McCarroll [51] 2015 USA 50 Loselt 58
‘Web and Mobile-Based
Pope [52] 2018 USA 10 Map My Fitness + Actigraph GT3X + accelerometers 45
Puszkiewicz [53] 2016 UK 11 GAINFitness App 45
Quintiliani [54] 2016 USA 10 Fitbit App 59
Wristband pedometer
Rabin [55] 2012 USA 18 Web-based 32
Short [56] 2016 Australia 492 Web-based 55
Sturgeon [57] 2017 USA 35 ‘Web-based 46
Uhm [58] 2016 South Korea 356 Smart After Care App + Pedometer 50

to be easily modified so that it can provide the maximum
capability of evaluating PA in different populations [67].

The noted studies have used self-report questionnaires
for determining changes in PA. However, some other stud-
ies measured the level of PA using wearable devices such
as uniaxial accelerometers and pedometers as well as multi-
sensor systems [46, 52, 54, 58]. Pope [52] recorded the level
of PA using a mobile app with the help of auxiliary tools
such as an accelerometer and Actigraph GT3X, thus mini-
mizing the rate of self-report.

Level of physical activity

From a clinical viewpoint, all studies reported an increase
in PA at least in one of the domains of moderate or vigorous
PA. The majority of studies (10/16) reported positive effects
on PA (p <0.05). Results are presented in Table 3.
Although these differences were not significant in some
studies. For instance, the study by McCarroll found no sig-
nificant change in the PA pattern using the Lose It! app,
although positive changes were observed in the other vari-
ables of this study, including weight loss and waist circum-
ference [51]. Another example is a 12-week aerobic and
resistance exercise program through Smart After-Care app
reporting a significant improvement in the physical func-
tion, PA, and QOL of both groups compared to the baseline,

while no significant between-group difference was observed
[58]. Similarly, Forbes reports that, although total minutes of
PA increased in the intervention group, these changes were
not significant [45]. Moreover, Rabin achieved a moderate
effect size for PA using a web-based 12-week intervention.
Of course, this study was not specified to BC patients [55].
Some studies also used descriptive statistics and did not
examine statistical significance [52, 54].

Eliminated studies included qualitative studies, feasibil-
ity studies, usability studies and case studies with a small
sample size. Numerous studies were eliminated at the
beginning of the process because new studies were limited
to the provision of protocols and the preliminary steps of
app development. Many of these studies, e.g., the one by
Harder, described the steps of designing and developing
a system using patient-centered approaches [68], whereas
many others were qualitative and only sought the opinion of
patients and the treatment team. Of the studies which were
candidates for inclusion, those which failed to measure PA
[69-73], did not specify the type of cancer [74], or measured
functional activity and capacity [75], isometric and muscular
strength [76] were removed from this study (Appendix 1).
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Technological characteristics

9 ‘;3’ The technology used in included studies comprised web-
2 = based [43-45, 48-50, 55-57], mobile-based (apps) [46,
g % 52-54, 58], web-and-mobile-based apps [46, 51]as well as
é é = email [47]. The mobile apps used were Lose it! [51], Smart
S E 2 After Care [58], GAINFitness [53], MapMyFitness [52], and
g 323 Fitbit [46, 54].
o The main features of these apps were exercise and diet
o é recording [51]; exercise with a pedometer [58]; diet and
5 E training plans [52]; individualized exercise [53]; daily
%D £ 3 recording of the number of steps, distance passed, and min-
% % § utes of exercise; and sleep pattern [46]. None of these apps
SRS K were developed specifically for BC patients. Of these apps,
- % four failed to provide a strong positive evidence supporting
co2E the improvement of PA using mobile phones [51, 52, 54,
% % % i 58]. In web-based technology, however, this value was 2 vs.
S = 9 articles [45, 55].
BE<E
g |28 Patient satisfaction
© « In the case of the noted apps, only one study had evaluated
o | B P user satisfaction. Mean Likert scale of total user satisfaction
5 § 5| ¢ &;, was 4.27 out of 5 (85%) [58]. In the case of websites, three
%D S 2|3 S studies had assessed user satisfaction [45, 49, 55]. Kuijpers
g § g g 4 [49] reported a user satisfaction of 76% (3.8 out of 5), Rabin
=g 5|3 [55] 71%, and Forbes [45] 73%.
[=9) Q !
S|EE|2¢

Risk of bias within studies

The Cochrane Collaboration’s tool [41] was used for assess-
ing risk of bias in RCTs. The overall risk of bias in RCTs was
assessed as low except in Hatchett et al. [47] and Rabin et al.
[55] studies that rated as ‘unclear risk of bias’ (Table 4). Five
non-randomized studies were assessed for risk of bias using
the ROBANS tool [42]. The overall risk of bias in the studies
by Kuijpers et al. [49], McCarroll et al. [51] and Pope et al.
[52] was assessed as low, while the studies by Puszkiewicz
et al. [53], Quintiliani et al. [54] were rated as high (Table 5).
There was proper randomization sequence generation in the
majority of the studies, while allocation concealment was

severe disease within one month; severe
diseases that required exercise restriction;
bone metastasis that caused severe pain
during movement or exacerbated the risk
for pathologic fracture; ECOG perfor-
mance status C3; or inability to perform a
2-min walk test 2MWT)

cardiovascular, pulmonary, or renal

consent

Exclusion criteria
History of treatment for accompanying

Inclusion/exclusion criteria
20-70 years old breast cancer
Completion of primary cancer informed

IG intervention group, UC usual care, CG control group, MVPA moderate to vigorous physical activity

= oo unclear and performance bias was high.
E’ g % o 8 20 Most of the studies had adequate sample sizes and only
f S g5 § < four studies had a small sample size <20 [52-55]. However,
= O ~ . . . . .
g2 3 g T T having big sample size did not prevent study from other bias
g % % E £ g E like retention bias as shown in the Short et al.’s [56] study.
S .9 =< . . . .
2E % £ i |=| Self-reporting PA against direct measuring is another source
2 [l g of bias in most articles. In the five pre—post studies, the risk
e of bias increased due to the lack of control group.
g group
£
3 —
A
(o] = —
2 £ £
S| 3 =
~ | < =}
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Table 4 Risk of bias in included RCTs

Random Allocation  Incomplete out- Blinding of partici- Blinding of Selective out-  Other bias  Final

sequences concealment come data addressed pants to allocation  outcome come reporting evalua-

generation adequately tion
Chapman + ? + ? + - +
Forbes + ? + ? + - +
Hartman + - + ? + - +
Hatchett  ? ? + ? ? - ?
Kanera + + + + + - +
Lee, M + ? + + + - +
Bantum + + + ? + - +
Rabin ? ? + ? + - ?
Short + + + + + - +
Sturgeon  + + + ? + - +
Uhm ? + + ? + - +
Table 5 Risk of bias in non-randomized studies

Selection of Confounding ~ Measurement of inter-  Blinding of out- Incomplete Selective out- Final
participants variables vention (exposure) come assessment outcome data come reporting  evalua-
tion

Kujiperse h 1 1 h un 1 1
Quantini h h 1 h 1 un h
Puszkiewicz h un 1 h h 1 h
Mccaroll 1 un 1 h h 1 1
Pop h un 1 h 1 1 1
+ Low risk
— High risk

? Unclear risk of bias

Discussion
Overview

This systematic review provided a comprehensive evaluation
of the effects of eHealth interventions on PA in women with
BC. Results revealed that all the mentioned interventions can
increase the level of PA, and the majority of studies (10/16)
reported statistically significant positive effects on PA level.

In this study, the most commonly used technology was
web-based interventions (nine articles), followed by mobile-
based (five articles), and web- and mobile-based technology
(two articles). Email was also used as an older form of tech-
nology in one article. Two studies provided apps with both
mobile- and web-based versions [46, 51]. Apps which can be
used on more than one device, e.g., Lose It! [51] and Fitbit
[46], can provide more flexibility for patients.

All included studies reported an increase in PA, indi-
cating the effectiveness of interventions for patients with

@ Springer

BC, although significant differences were not observed in
some studies [45, 51, 52, 54, 55, 58]. Some studies reported
within-group differences compared to the baseline [58]
which may be due to selection bias because those who had
a PA less than the average range may reflect more effects in
clinical results [45]. Moreover, those who have a more ten-
dency for participation in these studies probably had more
PA prior to these interventions.

Another important point is that the duration of interven-
tion may have affected the stabilization of the results. For
instance, the shortest period of intervention was 1 month
which reported positive results only for weight loss. If the
interventions had been longer with more follow-ups, the
results of PA could have become significant [51]. In the
present study, the longest duration of intervention was
12 months [48, 57]. The fact that interventions were not
specified for patients with BC may be another important
point affecting the significance of results. For instance, the
study by Rabin obtained a moderate effect size for PA [55].
Studies which prescribe PA in a general manner may be
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inappropriate for patients with BC because the special condi-
tion of these patients and their requirements after treatment
differ from those of other cancers.

Many e-Health studies evaluated the mental aspects of
QOL in BC patients. The presence of a large number of
studies on this topic demonstrates that studies on mental
aspects have overtaken those on physical aspects. In addi-
tion, numerous studies investigated mental factors in addi-
tion to physical ones, depicting the mutual effect of mental
and physical factors.

The use of novel devices and wearable technologies for
recording PA is one way to directly and reliably measure PA.
The most common devices for this purpose include uniaxial
accelerometers and pedometers and multi-sensor systems
which can transfer the received information to other devices,
such as mobile phones or websites [77]. In this study, 25%
of articles had employed this method for measuring PA [46,
52, 54, 58]. It is recommended that, in future, researchers
use this method of measurement and minimize patient self-
report methods.

The weak points of these studies were non-specificity of
PA for patients with BC, small sample size, lacking a strong
design (RCTs), and lack of a theoretical framework.

Breast cancer mobile apps

PA apps are now highly popular among users; from every
five users, one has installed at least one PA app on his/her
mobile phone [78]. Despite a large number of PA apps
available for download, few apps specifically focus on the
improvement of PA in cancer patients [79]. Despite the
increase in the use of mobile apps for health purposes [80]
and the possible potential for monitoring the QOL of can-
cer patients, providing treatment strategies, and improving
patients’ conditions [81], the present study indicated that
four out of five mobile apps failed to prove statistically the
effectiveness of interventions for BC patients.

Designing eHealth interventions based on breast
cancer patients need

BC treatment may lead to upper-limb dysfunction (ULD).
Symptoms of ULD include pain, numbness, reduced shoul-
der ROM, reduced strength, joint limitations, axillary web
syndrome, and lymphedema due to injury to the axillary
lymphatic system [82-86]. To solve and manage these
issues, tailored exercises and rehabilitation programs for
these patients are required. Although no app specialized for
BC patients was found in the present study, the use of self-
management theories, frameworks, and models for designing
apps specialized for patients with cancer can significantly
help with this matter. The main challenge is ensuring that
these apps effectively focus on cancer, during design, test,

and use [87, 88]. There are protocols from RCTs which indi-
cate that strong studies on this topic are being conducted
and, in the near future, one can refer high-quality evidence-
based results [38, 89-93].

Usability consideration

Cancer patients suffer from cognitive problems over the
course of the disease. Therefore, issues related to usability
and accessibility are points which must be taken into consid-
eration in the design and development of systems, especially
for the elderly [81]. Nowadays, a wide range of apps is avail-
able, determining which one is appropriate for BC patients
and what is the best method of using them is difficult, and
may confused patients in selecting the appropriate app [94].
A usability factor examined here was user satisfaction. In
the present study, four articles provided information on the
level of patient satisfaction. Overall, patient satisfaction with
interventions ranged from 71 to 85%. These statistics show
the relatively high satisfaction of participants with eHealth
interventions, indicating that researchers care about patient
preferences and design their products based on the principles
of patient-centered design. The user interface designed for
patients must be specialized to them and meet their needs.
Many studies had considered this point and designed apps
based on the guidelines provided by the National Cancer
Institute or other sources.

Limitations

A limitation of the present study is that PA measurement
differed across studies and, therefore, it was not possible to
calculate the final level of effect on PA. The language of the
search was limited to English, so there may have been other
articles which were not included.

Conclusion and recommendations

The reviewed articles can reflect the first scientific efforts
for increasing PA in BC patients. Results showed that the
use of eHealth tools is effective in promoting PA in BC
patients and can be used as a supportive opportunity for
these patients. Still, studies on this topic must expand and
increase in number.

The present study indicated that there are some issues
in this regard, including inappropriate methodology, short
duration of intervention and follow-up, inhomogeneity in
studies, and patients’ self-report of their PA in some studies
instead of directly measuring PA.

It is recommended that future studies perform clinical tri-
als with appropriate methodology, enough intervention time

@ Springer
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and follow-up. Furthermore, physical interventions special-
ized for BC patients must be designed and implemented in
various stages of treatment. It is also suggested that the type
of PA measurement be changed from patient self-report to
direct measurement using new technologies.
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