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Abstract
The inclusion of physical activity and physical exercise prescription in the field of mHealth 
offers a new field of research in an increasingly digitized society. In this context, it is 
necessary to assess the applicability, reliability and adequacy of the control variables 
and assessment, taking into account the criteria of individualization and specificity of the 
pathology. This systematic review was aimed to study the adherence and effectiveness 
of physical activity or physical exercise mHealth programs depending on its variables, 
communication channels and technological resources for randomized clinical trials 
performed from 2011 to 2021. A literature research was carried out using the Pubmed, 
Science Direct, Scopus, Web of Science and Google Scholar platforms following the 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. 
Out of 865 initial results, 13 clinical studies were included in the analysis, related to cardiac 
(n = 4), oncological (n = 3), pulmonary n = 1), Parkinson’s (n = 1) diseases, as well as the 
promotion of PA in sedentary people (n = 2), general population (n = 1) and pregnant women 
(n = 1). In relation to the effectiveness of the intervention, 9 of the final results (70 %) showed 
differences of improvement in the experimental group. Workload is usually quantified with 
non-specific variables, with daily steps and the minutes of physical activity or exercise per 
day being the most common ones. The most used technological resources were specific 
applications and the FitBit® wristband. Main communication channels were SMS and 
the social network Facebook. However, there were no interventions specifically designed 
to meet technological capabilities of their target population. mHealth interventions had a 
greater effectiveness and adherence to prescription programs than in those prescribed 
in person or without technological support.  

Keywords: adherence, app, mhealth, physical activity, physical exercise, workload.
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Introduction  
Regular physical activity (PA) offers significant health benefits 
and mitigates health risks. It is defined by the World Health 
Organization (WHO) as a key protective factor for the 
prevention and management of noncommunicable diseases, 
for its benefits for mental health and delaying the onset of 
dementia, and for its contribution to the maintenance of 
healthy weight and general well-being (Bull et al., 2020). 
The American College of Sports Medicine defines PA as “the 
body movement that is produced by the contraction of skeletal 
muscles and that increases energy expenditure”. Physical 
exercise (PE), on the other hand, refers “to planned, structured, 
and repetitive movement to improve or maintain one or more 
components of physical fitness”. PE and the accumulation 
of PA improve physical fitness, allowing to assume a state 
of well-being with a low risk of premature health problems, 
and the energy to participate regularly in a variety of physical 
activities (Chodzko-Zajko et al., 2009). In that context, PA 
and PE prescription and its concurrent inclusion in the field 
of mobile health or mHealth offer a new field of research in 
an increasingly digitized society (Watson, 2020). 

mHealth, as a component of eHealth, is a medical and 
public health practice supported by mobile and wireless 
devices, involving the use of mobile phone functionalities 
and its applications (WHO, 2015). mHealth is presented as a 
technological advance that could be useful for the promotion 
of healthy PA and PE, both in industrialized or rural areas 
(Griffin et al., 2020).  mHealth could be a new solution for the 
management, assessment and control of PA or PE, taking into 
account the use of mobile phones in today’s society as well 
as the emergence of 5G (Silva et al., 2015). It is accessible 
everywhere and a person does not necessarily need a specific 
time and place to start exercising. One can also think that it 
does not need to be attended by a PA and PE professional 
(Sohaib Aslam et al., 2020), although this current perception 
could be counterproductive, both for the health of the person 
who exercises without concrete or specific guidelines in their 
sports practice and in the interpretation of the PE prescription 
for health. In this sense, it would be necessary to assess one 
of the differential effects of sports practice and its adherence, 
such as socialization (Short et al., 2018). mHealth interventions 
should be presented as facilitators for the practice of healthy 
PA and PE, but under mechanisms and control criteria which 
are individualized to each user or patient and are specifically 
targeted for each specific group of people suffering from a 
specific pathology (Paglialonga et al., 2018). However, it is 
necessary to assess the applicability, reliability and adequacy 
of the control variables for volume and intensity of PE, taking 
into account criteria of individualization and specificity of the 
pathology (Duscha et al., 2018a), as well as the development of 
technological resources and the communication channel to every 
specific population group need (Sohaib Aslam et al., 2020).  

In that context, exercise prescription is defined by two 
main workload parameters: external load (EL) and internal 
load (IL). Both are independent parameters used to assess the 
effect of exercise, and their control is integrated and ruled 
by training theory (Foster et al., 2017). A certain EL will 
generate different physiological and psychological responses 
in every person; this response is IL (Soligard et al., 2016). 
Time, steps, distance, accelerometry, sets, repetitions, etc., 
are variables applicable to the quantification of EL (Mujika, 
2017). IL has been useful to guide the training process or 
control fatigue (Soligard et al., 2016) . Objective variables 
to measure IL (apart from all physiological parameters 
analyzed form blood test) are Heart Rate (HR), Heart Rate 
Variability (HRV) (Capdevila et al., 2008), or those obtained 
from blood test like myosins or cortisol. A subjective tool 
in terms of IL is the Rate of Perceived Exertion (RPE) or 
Borg scale (Muyor, 2013), which is defined as not invasive 
and ecological (Moreno Sánchez et al., 2013). 

EL and IL are related, the first being defined as the 
external physical stimulus applied to the athlete during 
exercise or training (Soligard et al., 2016). Individual 
assessment of the relationships between the two loads 
offers specific information of each person as a specific tool 
for controlling its own adaptation processes and recovery 
(Martín-Guillaumes et al., 2018). With these variables, 
sports scientists or Physical Education graduates have the 
possibility of adjusting load according to individual responses 
(Foster et al., 2017). However, the analysis of these variables 
during the prescription process would allow to individually 
design exercises, and to better adapt the workloads to the 
required health objectives, individual needs, and pathology 
requirements (Zenko & Ekkekakis, 2015).

This systematic review aims to study the adherence 
and effectiveness of physical exercise and physical activity 
mHealth programs depending on its workload variables, 
communication channels and technological resources. 

Methods
This systematic review was registered in PROSPERO 
(registration number: CRD42021270081) and was reported 
following the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines (Page et al., 
2021). Due to the methodological and statistical heterogeneity 
of the studies included, a descriptive approach has been 
adopted in the research synthesis (Rethlefsen et al., 2021).

Eligibility criteria
The inclusion criteria were randomized clinical trials 
performed from 2011 to 2021 that assessed effectiveness 
of and adherence to mHealth programs whose main 
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outcome was to increase physical activity (PA) or physical 
exercise (PE). All interventions were prior to COVID-19. 
Interventions mainly based on changes in dietary patterns, 
mixed virtual and face-to-face interventions, non-controlled 
trials, letters to the editor, conference abstracts, books, and 
reviews were excluded. Methodological quality was rated 
depending on their risk of bias according to the Scottish 
Intercollegiate Guidelines Network Group (SIGN) grading 
system, as high (minimal risk of bias), good (moderate risk 
of bias) and fair (high risk of bias) methodological quality 
(Harbour & Miller, 2001). No studies were excluded on the 
basis of methodological quality. 

Information sources
A systematic search was conducted in the following 
databases: PubMed, Science Direct, Scopus, Web of Science 
and Google Scholar. The survey period included all articles 
published from January 1, 2011 to August 30, 2021. 

Search strategy
The search strategy included both controlled-vocabulary and 
free-text terms. The terms used were “physical activity”, 
“physical exercise”, “mHealth” and “eHealth” (see Table 1).

Study selection and data collection process
All identified references were imported into Mendeley 
v1.19.8 (Elsevier) and duplicates were eliminated. A total 
of 3 researchers undertook the review process, which was 
conducted in 3 stages. As a first step, the titles, abstracts, and 

keywords of the relevant studies were screened by the authors. 
In the second step, the full-text articles were screened, while 
in the third step the reference lists of the included articles 
and of review articles on PA and PE prescription in mHealth 
were searched for additional articles. None of these were 
included. Any disagreement was discussed until consensus 
was reached. 

A protocol was developed for data extraction from 
the articles. Information was extracted related to the 
article (author, year of publication), participants (number, 
gender, mean age), objective, pathology, intervention 
(description of intervention, duration, physical activity or 
exercise prescription, communication channel), workload 
variables, mHealth tools, results (conditioning, quality of 
life, adherence), and conclusions. 

Results 

Selection of the studies
A total of 403 potentially relevant publications were 
identified as eligible. After screening the titles and 
abstracts, 40 (9.9 %) were accepted for full-text review. 
Out of these 40, 27 (67 %) were excluded for not meeting 
the inclusion criteria: not presenting variables related 
to PA or PE, not describing the prescribed PE protocol 
(n = 3), prescription of PE with mixed care (face-to-face 
and virtual) (n = 5), not using a control group (n = 2) or 
using a PA protocol that did not meet the aim of the review 
(n = 16). After peer review, 13 articles were included in 
this non-quantitative review (see Figure 1; see Table 2). 

Table 1 
Search strategy for “Physical activity and physical exercise mHealth interventions”.

Search engine Strategy

PUBMED (((((physical activity[Title]) OR exercise[Title]) AND mhealth[Title]) OR ehealth[Title]) NOT diet[Title]) NOT 
dietary[Title] Filters: Clinical Trial, Humans

SCIENCE DIRECT (physical activity OR physical exercise) AND (mHealth OR eHealth) AND clinical trials AND humans NOT 
diet OR dietary

SCOPUS Your query: ((physical activity OR physical exercise) AND (mHealth OR eHealth) AND clinical trials 
AND humans NOT diet OR dietary AND (LIMIT-TO (PUBYEAR,2021) OR LIMIT-TO (PUBYEAR,2020) 
OR LIMIT-TO (PUBYEAR,2019) OR LIMIT-TO (PUBYEAR,2018) OR LIMIT-TO (PUBYEAR,2017) OR 
LIMIT-TO (PUBYEAR,2016) OR LIMIT-TO (PUBYEAR,2015) OR LIMIT-TO (PUBYEAR,2014) OR LIMIT-
TO (PUBYEAR,2013) OR LIMIT-TO (PUBYEAR,2012) OR LIMIT-TO (PUBYEAR,2011))  AND (LIMIT-TO 
(DOCTYPE,"ar")) AND (LIMIT-TO (SUBJAREA,"MEDI") OR LIMIT-TO (SUBJAREA,"HEAL")) AND (LIMIT-
TO (SRCTYPE,"j")))

GOOGLE SCHOLAR allintitle:( "physical activity" OR exercise) AND (mhealth OR ehealth) -diet –dietary

WEB OF SCIENCE eHealth mhealth physical activity exercise

www.revista-apunts.com


Figure 1
Identification of studies via databases and registers.
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Table 2 
Excluded studies after full-text review and reasons why they were excluded.

Study Reason for exclusion

Pumper, M. A., Mendoza, J. A., Arseniev-Koehler, A., Holm, M., Waite, A., & Moreno, M. A. (2015). Using a Facebook group as an adjunct to a pilot mHealth 
physical activity intervention: a mixed methods approach. Annual Review of Cybertherapy and Telemedicine 2015, 97-101. PMID: 26799887

Outcome: quality assessment.
Final outcomes other than efficacy, 
safety or effectiveness.

Wong, E. M., Leung, D. Y., Sit, J. W., & Leung, K. P. (2018). Home-based interactive e-health educational intervention for middle-aged adults to improve total 
exercise, adherence rate, exercise efficacy, and outcome: a randomised controlled trial. Hong Kong medical journal= Xianggang yi xue za zhi, 24(1), 34-38. 
PMID: 29938656

Outcome: quality assessment.
Final outcomes other than efficacy, 
safety or effectiveness.

Van Dyck, D., Plaete, J., Cardon, G., Crombez, G., & De Bourdeaudhuij, I. (2016). Effectiveness of the self-regulation eHealth intervention ‘MyPlan1. 0.’ on physical 
activity levels of recently retired Belgian adults: a randomized controlled trial. Health education research, 31(5), 653-664. PMID: 27422898

Outcome: quality assessment.
Final outcomes other than efficacy, 
safety or effectiveness

Lee, H., Uhm, K. E., Cheong, I. Y., Yoo, J. S., Chung, S. H., Park, Y. H., ... & Hwang, J. H. (2018). Patient satisfaction with mobile health (mHealth) application for 
exercise intervention in breast cancer survivors. Journal of medical systems, 42(12), 1-9. PMID: 30402781

Methodology: not controlled trial.

Feldman, D. I., Theodore Robison, W., Pacor, J. M., Caddell, L. C., Feldman, E. B., Deitz, R. L., ... & Blaha, M. J. (2018). Harnessing mHealth technologies to 
increase physical activity and prevent cardiovascular disease. Clinical cardiology, 41(7), 985-991. PMID: 29671879

Methodology: not controlled trial.

Aguilera, A., Figueroa, C. A., Hernandez-Ramos, R., Sarkar, U., Cemballi, A., Gomez-Pathak, L., Miramontes, J., Yom-Tov, E., Chakraborty, B., Yan, X., Xu, J., 
Modiri, A., Aggarwal, J., Jay Williams, J., & Lyles, C. R. (2020). MHealth app using machine learning to increase physical activity in diabetes and depression: 
Clinical trial protocol for the DIAMANTE Study. BMJ Open, 10(8). https://doi.org/10.1136/bmjopen-2019-034723

Methodology: study not concluded.

Krebs, P., Shtaynberger, J., McCabe, M., Iocolano, M., Williams, K., Shuk, E., & Ostroff, J. S. (2017). An eHealth intervention to increase physical activity and 
healthy eating in older adult cancer survivors: summative evaluation results. JMIR cancer, 3(1), e6435. PMID: 28410171

Out of scope: mHealth intervention 
based on dietary patterns and 
pathology.

Montoya, J. L., Wing, D., Knight, A., Moore, D. J., & Henry, B. L. (2015). Development of an mHealth intervention (iSTEP) to promote physical activity among 
people living with HIV. Journal of the International Association of Providers of AIDS Care (JIAPAC), 14(6), 471-475. PMID: 26307212

Out of scope: Not a mixed assistance 
(face-to-face and virtual) physical 
activity intervention.

Klausen, S. H., Mikkelsen, U. R., Hirth, A., Wetterslev, J., Kjærgaard, H., Søndergaard, L., & Andersen, L. L. (2012). Design and rationale for the PREVAIL study: 
Effect of e-Health individually tailored encouragements to physical exercise on aerobic fitness among adolescents with congenital heart disease—a randomized 
clinical trial. American heart journal, 163(4), 549-556. PMID: 22520519

Out of scope: Not a mixed assistance 
(face-to-face and virtual) physical 
activity intervention.
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Table 2 (Continued) 
Excluded studies after full-text review and reasons why they were excluded.

Study Reason for exclusion

Pas, H. I. M. F. L., Pluim, B. M., Kilic, O., Verhagen, E., Gouttebarge, V., Holman, R., ... & Tol, J. L. (2020). Effectiveness of an e-health tennis-specific injury 
prevention programme: randomised controlled trial in adult recreational tennis players. British journal of sports medicine, 54(17), 1036-1041. PMID: 32001517

Out of scope: mHealth intervention 
sport injury prevention oriented.

Mailuhu, A. K., Verhagen, E. A., van Ochten, J. M., Bindels, P. J., Bierma-Zeinstra, S. M., & van Middelkoop, M. (2015). The trAPP-study: cost-effectiveness of an 
unsupervised e-health supported neuromuscular training program for the treatment of acute ankle sprains in general practice: design of a randomized controlled 
trial. BMC musculoskeletal disorders, 16(1), 1-8. PMID: 25887998

Out of scope: mHealth intervention 
sport injury prevention oriented.

O’Shea, O., Woods, C., McDermott, L., Buys, R., Cornelis, N., Claes, J., ... & Moran, K. (2020). A qualitative exploration of cardiovascular disease patients’ views 
and experiences with an eHealth cardiac rehabilitation intervention: The PATHway Project. PloS one, 15(7), e0235274. PMID: 32628688

Out of scope: Not a physical activity 
intervention.

Carney, R., & Firth, J. (2018). mHealth and Physical Activity Interventions Among People With Mental Illness. In Exercise-Based Interventions for Mental Illness  
(pp. 217-242). Academic Press. https://doi.org/10.1016/B978-0-12-812605-9.00012-5

Out of scope: mHealth intervention 
based on the effect on a pathology.

Griffin, J. B., Struempler, B., Funderburk, K., Parmer, S. M., Tran, C., & Wadsworth, D. D. (2020). My Quest, a Community-Based mHealth Intervention to Increase 
Physical Activity and Promote Weight Loss in Predominantly Rural-Dwelling, Low-Income, Alabama Women. Family & community health, 43(2), 131-140. 
PMID: 32079969

Out of scope: mHealth intervention 
based on dietary patterns

Wienert, J., Kuhlmann, T., Storm, V., Reinwand, D., & Lippke, S. (2019). Latent user groups of an eHealth physical activity behaviour change intervention for people 
interested in reducing their cardiovascular risk. Research in Sports Medicine, 27(1), 34-49. PMID: 30047785

Out of scope: Not a physical activity 
intervention.

Meyers, L., Ginocchio, C. C., Faucett, A. N., Nolte, F. S., Gesteland, P. H., Leber, A., ... & Poritz, M. A. (2018). Automated real-time collection of pathogen-specific 
diagnostic data: syndromic infectious disease epidemiology. JMIR public health and surveillance, 4(3), e9876. PMID: 29295808

Out of scope: Not a physical activity 
intervention.

Salvi, D., Ottaviano, M., Muuraiskangas, S., Martínez-Romero, A., Vera-Muñoz, C., Triantafyllidis, A., ... & Deighan, C. (2018). An m-Health system for education 
and motivation in cardiac rehabilitation: the experience of HeartCycle guided exercise. Journal of telemedicine and telecare, 24(4), 303-316. PMID: 28350282

Out of scope: Not a physical activity 
intervention.

Henry, B. L., & Moore, D. J. (2016). Preliminary findings describing participant experience with iSTEP, an mHealth intervention to increase physical activity and 
improve neurocognitive function in people living with HIV. Journal of the Association of Nurses in AIDS Care, 27(4), 495-511. PMID: 26847379

Out of scope: mHealth intervention 
based on the effect on a pathology.
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Table 2 (Continued) 
Excluded studies after full-text review and reasons why they were excluded.

Study Reason for exclusion

Bogaerts, A., Ameye, L., Bijlholt, M., Amuli, K., Heynickx, D., & Devlieger, R. (2017). INTER-ACT: prevention of pregnancy complications through an e-health driven 
interpregnancy lifestyle intervention–study protocol of a multicentre randomised controlled trial. BMC pregnancy and childbirth, 17(1), 1-9. PMID: 28549455

Out of scope: Not a mixed assistance 
(face-to-face and virtual) physical 
activity intervention.

Van Den Berg, M., Crotty, M., Liu, E., Killington, M., Kwakkel, G., & Van Wegen, E. (2016). Early supported discharge by caregiver-mediated exercises and e-health 
support after stroke: a proof-of-concept trial. Stroke, 47(7), 1885-1892. PMID: 27301941

Out of scope: mHealth intervention 
based on the effect on a pathology.

Van der Meij, E., Anema, J. R., Leclercq, W. K., Bongers, M. Y., Consten, E. C., Koops, S. E. S., ... & Huirne, J. A. (2018). Personalised perioperative care 
by e-health after intermediate-grade abdominal surgery: a multicentre, single-blind, randomised, placebo-controlled trial. The Lancet, 392(10141), 51-59. 
PMID: 29937195

Out of scope: mHealth intervention 
rehabilitation oriented.

Koziol-McLain, J., McLean, C., Rohan, M., Sisk, R., Dobbs, T., Nada-Raja, S., ... & Vandal, A. C. (2016). Participant recruitment and engagement in automated 
eHealth trial registration: challenges and opportunities for recruiting women who experience violence. Journal of medical internet research, 18(10), e281. 
PMID: 27780796

Out of scope: Not a physical activity 
intervention.

Helle, C., Hillesund, E. R., Wills, A. K., & Øverby, N. C. (2019). Examining the effects of an eHealth intervention from infant age 6 to 12 months on child eating 
behaviors and maternal feeding practices one year after cessation: The Norwegian randomized controlled trial Early Food for Future Health. PloS one, 14(8), 
e0220437. PMID: 31442241

Out of scope: Not a physical activity 
intervention.

Lally, R. M., Kupzyk, K. A., Bellavia, G., Hydeman, J., Gallo, S., Helgeson, V. S., ... & Brown, J. K. (2020). CaringGuidance™ after breast cancer diagnosis eHealth 
psychoeducational intervention to reduce early post-diagnosis distress. Supportive Care in Cancer, 28(5), 2163-2174. PMID: 31414245

Out of scope: Not a mixed assistance 
(face-to-face and virtual) physical 
activity intervention.

Wagenaar, K. P., Broekhuizen, B. D., Jaarsma, T., Kok, I., Mosterd, A., Willems, F. F., ... & Rutten, F. H. (2019). Effectiveness of the European Society of Cardiology/
Heart Failure Association website ‘heartfailurematters. org’and an e‐health adjusted care pathway in patients with stable heart failure: results of the ‘e‐Vita 
HF’randomized controlled trial. European journal of heart failure, 21(2), 238-246. PMID: 30485612

Out of scope: Not a physical activity 
intervention.

Watson, N. L., Mull, K. E., Heffner, J. L., McClure, J. B., & Bricker, J. B. (2018). Participant recruitment and retention in remote eHealth intervention trials: methods 
and lessons learned from a large randomized controlled trial of two web-based smoking interventions. Journal of medical Internet research, 20(8), e10351. 
PMID: 30143479

Out of scope: Not a mixed assistance 
(face-to-face and virtual) physical 
activity intervention.

Vloothuis, J. D., Mulder, M., Nijland, R. H., Goedhart, Q. S., Konijnenbelt, M., Mulder, H., ... & Kwakkel, G. (2019). Caregiver-mediated exercises with e-health 
support for early supported discharge after stroke (CARE4STROKE): A randomized controlled trial. PloS one, 14(4), e0214241. PMID: 30958833

Out of scope: mHealth intervention 
based on dietary patterns.
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Table 3 
Characteristics of the selected studies.

Author (year) Country Population Intervention Outcomes Quality Limitations

Choi et al., 2015 United States 
of America

30 inactive pregnant women 
aged 33.7 ± 2.6 years, 
between 10 and 20 weeks of 
gestation. 56% belonged to 
ethnic minorities.

12-week intervention with a mobile 
phone application developed by a 
research team and Fitbit Ultra. Women 
were asked to increase their steps by 
10% each week until they reached at 
least 8,500 steps/day, 5 days or more 
per week. A daily text message or short 
video script was sent, to support PA or to 
reinforce their prescheduled weekly goal.

The change between groups in weekly 
mean steps per day was not statistically 
significant. The intervention group 
reported lower perceived barrier to being 
active, lack of energy (p = .02). The rates 
of responding to daily messages and 
using the diary through the mobile app 
declined during the study period.

Fair Findings may not be generalizable 
due to the small size of the sample 
and to non-English speakers or 
women who are not motivated 
to use those technologies. Self-
perceived scales are not defined. No 
CONSORT criteria.

Duscha et al., 
2018a

United States 
of America

25 cardiac rehabilitation adult 
patients. An mHealth group 
(n = 16) aged 59.9 ± 8.1 
years, 81.2% of which were 
male. Usual care group 
(n = 9) aged 66.5 ± 7.2 years 
of which 66.7% were male.

12-week mHealth program was 
implemented using physical activity 
trackers and health coaching. Patients 
were randomized into mHealth or 
usual care after completing cardiac 
rehabilitation.

The combination of a 4.7 ± 13.8% 
increase in the mHealth and a 
8.5 ± 11.5% decrease in the usual care 
group resulted in a difference between 
groups (p ≤ .05) for absolute peak 
VO2. The divergent changes between 
intervention and control group in 
moderate-high physical activity minutes/
week were significant (21 ± 103 vs – 
46 ± 36; p < .05).

Fair Previous fitness levels, activity 
levels, socioeconomic status or 
comorbidities of this group are 
not defined. The results can’t 
be generalized. No internal load 
parameters included on the research. 
No CONSORT criteria.

Duscha et al., 
2018b

United States 
of America

20 adult and elderly 
peripheral artery disease 
patients with peripheral artery 
disease with intermittent 
claudication, aged 69.4 ± 8.4 
years. 84,2% were male.

12-week mHealth intervention consisting 
of patient education, smartphones, and 
physical activity trackers.

Intervention patients significantly 
increased peak VO2 from 15.2 ± 4.3 to 
18.0 ± 4.8 ml/kg/min (20.3 ± 26.4%; 
p ≤ .05), while control ones did not 
change from 14.3 ± 5.4 to 14.5 ± 5.7 ml/
kg/min (1.0 ± 6.9%; NS).

Fair Sample size was little. Results can't 
be generalized. Age and weight of 
the usual care group could affect the 
results. No internal load parameters 
included on the research. No 
CONSORT criteria.

Ellis et al., 2019 United States 
of America

51 adult and elderly mild-
to-moderately severe 
(Hoehn and Yahr stages 1–3) 
idiopathic Parkinson Disease 
patients, aged 64.1 ± 9.5 
years. 45.1% women, and 
100% white.

1-year mHealth-mediated exercise 
strengthening, stretching and walking 
program, with a pedometer plus 
engagement in planned exercise 
supported by a mobile health application 
was compared with an active control 
condition (walking with a pedometer and 
exercise only).

Both groups increased daily steps, 
moderate-intensity minutes, and 
6-Minute Walk Test, with non-statistically 
significant between-group differences. 
The less active subgroup changes in daily 
steps and moderate-intensity minutes 
were clinically meaningful. There was a 
statistical improvement in the Parkinson 
Disease Questionnaire 39 mobility score in 
intervention overall comparison.

Fair Further study in a larger group of 
people with low activity baseline 
is needed. More measures would 
offer a longitudinal data of the 
program outcomes and patients’ 
behavior. Strength program data 
is not registered. No internal load 
parameters included on the research. 
No CONSORT criteria.
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Table 3 (Continued) 
Characteristics of the selected studies.

Author (year) Country Population Intervention Outcomes Quality Limitations

Gomez Quiñonez 
et al., 2016

Netherlands 373 Dutch adults, ≥1 year 
post cancer therapy, 
aged 38.69 ± 11.99 years. 
69.2% women. 

6-month intervention where all participants 
were asked to complete questionnaires at the 
5 points in time baseline (after 1 week, after 
2 weeks, after 3 weeks, and after 6 months). 
Participants in the eHealth and mHealth 
group received fully automated tailored 
feedback messages about their current level 
of PA. Followed CONSORT criteria

Participants receiving feedback messages 
were significantly more physically active 
after 6 months than participants in the 
control group (B = 8.48, df = 2, P = .03, 
Cohen d = 0.27)

Fair All outcome measures were self-
reported. The process analyses 
were not accompanied by qualitative 
measurements. No internal load 
parameters included on the research.

Hart et al., 2017 United States 
of America

15 inactive to moderate 
active rural college 
students

Intervention components lasted four weeks. 
The eHealth group received four week-long 
health education modules via a campus-
based website. Each weekly module 
consisted of lecture slides and a short 
multiple-choice quiz. The mHealth group also 
received four week-long modules with similar 
content as eHealth but with use of instant 
messaging and Facebook.

Positive values indicate improvement 
with exception of BMI, PBF, perceived 
control over physical activity, and sitting 
time. mHealth made improvement on all 
physical fitness measures. Also, mHealth 
made more improvement on physical 
activity measures than either eHealth or 
control.

Fair Small size of the sample. Gender 
not defined. The control group 
did not receive any education that 
could affect a behavioral effect. No 
CONSORT criteria

Klaussen et al., 
2016

Denmark 158 adolescents (66 girls, 
92 boys), aged 13–16 
(intervention group 
14.6 ± 1.3; control group 
14.6 ± 1.2) years with 
no physical activity 
restrictions after repaired 
complex congenital heart 
disease.

A 52-week Internet, mobile application, and 
SMS-based program delivering individually 
tailored text messages to encourage physical 
activity. Patients were asked to wear the 
accelerometer from 6 AM to 10 PM for two 
weekends and four weekdays. 
The patients could monitor their results 
and goals on a personal website. Followed 
CONSORT criteria. 

The difference between the intervention 
group and the control group in mean VO2 
peak at 1 year was −0.65 ml/kg−1·min−1 
(95% CI −2.66 to 1.36). Between group 
differences at 1 year in physical activity, 
generic health-related quality of life, and 
disease-specific quality of life were not 
statistically significant.

Fair Just 75% of the sample (119 
subjects) finished the intervention. 
The intervention did not allow for 
interaction between patients due to 
concerns regarding safeguarding 
minors on the Internet.

Martin et al., 
2015

United States 
of America

48 mActive adults and 
elderly outpatients 
(46% women, 
21% nonwhite) aged 
58 ± 8 years

After establishing baseline activity during a 
blinded run-in (week 1), in phase I (weeks 
w2 to 3), we randomized 2:1 to unblinded 
versus blinded tracking. Unblinding allowed 
continuous access to activity data through a 
smartphone interface. Followed CONSORT 
criteria.

Participants receiving texts increased 
their daily steps over those not receiving 
texts by 2,534 (95% CI, 1,318 to 3750; 
P < .001) and over blinded controls by 
3,376 (95% CI, 1,951 to 4,801; P < .001)

Fair The mActive trial lends support 
to the notion of new mHealth 
devices as facilitators, not drivers, 
of behavior change, because 
sequential randomization suggested 
that unblinding to device data did 
not significantly modify behavior, 
whereas coupling it with smart texts 
did. Not internal load parameters 
included on the research.
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Table 3 (Continued) 
Characteristics of the selected studies.

Author (year) Country Population Intervention Outcomes Quality Limitations

Mendoza et al., 
2017

United States 
of America

59 adolescents and 
young adults, ≥1 year 
post cancer therapy, aged 
16.6 ± 1.5 years. 59.3% 
women, and 71.2%, non-
Hispanic white.

The 10-week intervention consisted of a 
wearable physical activity-tracking device 
(Fitbit Flex) and a peer-based virtual support 
group (Facebook group). Research staff 
helped set step goals and awarded badges 
weekly.

Some modest differences were found 
for select subscales of quality of life and 
motivation for physical activity.

Fair Social network not active for this 
group age. Few external parameters. 
Not internal load parameters 
included on the research. No 
CONSORT criteria.

Shcherbina et al., 
2019

United States 
of America

2,783 adults, mean age 
of users was 44.4 years 
(SD 7.5), 73.5% men, and 
of those who reported 
ethnicity, 86.6% self-
identified as white.

7-day intervention consisted of daily prompts 
to complete 10,000 steps and to stand 
following 1 h of sitting. Instructions to read 
the guidelines from the American Heart 
Association website, or e-coaching based 
upon the individual’s personal activity patterns 
from the baseline week of data collection.

All interventions significantly increased 
mean daily step count from baseline.

Fair Despite the large size of the 
sample, it is too heterogeneous and 
conditioned by the app download 
self-intention. No CONSORT criteria. 

Uhm et al., 2016 Korea 365 breast cancer 
patients, aged 50.3 ± 9.5 
years, whose treatment 
had been terminated 
when enrolled.

12 week aerobic and resistance exercise 
intervention. The mHealth group received a 
pedometer and a newly smartphone app to 
provide information and monitor prescribed 
exercises.

Physical function, physical activity and 
quality of life were significantly improved 
regardless of the intervention method, and 
changes were not significantly different 
between the two groups.

Good Workload values are not reported 
during the intervention. NO 
CONSORT criteria.

Vasankari et al., 
2019

Finland 540 patients scheduled 
for elective coronary 
artery bypass grafting, 
aortic valve replacement 
or mitral valve repair.

Postsurgical rehabilitation personalised 
physical guidance during 90 days after 
discharge, receiving personalized daily goals, 
via application. Feedback of accomplishing 
their activity goals will be given and 
customized by the physiotherapy team.

Change was observed in mean daily step 
count between the baseline and 3 and 12 
months after hospital discharge.

Low Detailed data from the sample not 
provided. Baseline values may 
differ from patients’ normal habitual 
activity profiles. Many patients 
have comorbidities during their 
postoperative rehabilitation. No 
internal load parameters included on 
the research. No CONSORT criteria.

Vorrink et al., 
2016

Netherlands 157 adults and elderly 
subjects (79 women, 
78 men), aged 
62 ± 9 years for the 
intervention group and 
63 ± 8 for the control 
group, diagnosed with 
chronic obstructive lung 
disease.

Multicenter intervention of 6 months duration, 
consisted of a smartphone application for 
the patients and a monitoring website for the 
physiotherapists. Physical activity, functional 
exercise capacity, lung function, health-
related quality of life and body mass index 
were assessed. Subjects were persuaded to 
achieve their personalized physical activity 
goal by automated persuasive messages and 
an emoticon. Followed CONSORT criteria.

There were no significant positive effects 
of the intervention on physical activity. 
There was a significant decrease over 
time in physical activity (p < .001), lung 
function (p < .001) and mastery (p = .017), 
but not in functional exercise capacity 
(p = .585).

Low Drop-out in the intervention 
group was 39%. Worries about 
the smartphone were reasons for 
patients to drop out of the study. 
Patients might have received 
insufficient support to adhere to 
the personalized PA goals. The 
sample was designed with different 
population groups and did not 
measure baseline values at the start 
of the program.
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The main characteristics of the 13 studies included 
are set out in Table 3. Studies appear in alphabetical 
order of the first author within chronological years. All 
the selected studies focused on mHealth interventions to 
identify their effectiveness, PA load variables, technology, 
and communication channels. All studies were clinical 
trials. All studies were compared pre and post outcomes to 
analyze the effectiveness of the intervention, but just 4 of 
them (30 %) followed the CONSORT criteria (Hopewell 
et al., 2008). According to SIGN criteria, the majority of 
the studies were of low quality (n = 12), with only one of 
good quality. A fair quality rating most often resulted from 
small sample size, inadequate length of study, or possible 
selection and information bias. 

The studies presented have a high clinical heterogeneity, 
according to the number of participants in the trials, the type 
of pathologies and the duration of the intervention (Page 
et al., 2021). The number of participants ranged from 15 
to 2,783 and just over half of the studies (n = 7) included 
less than 100 people. Most studies had a majority of adult 
participants (n = 10); in 4, the participants were adolescents 
or young adults, and in 2 they were women. Out of the 13 
clinical studies included in the analysis, 4 were related to 
cardiac illness (Duscha  et al., 2018a; Duscha et al., 2018b; 
Klausen et al., 2016; Vansankary et al., 2019), 3 to cancer 
(Mendoza et al., 2017; Quiñonez et al., 2016; Uhm et al., 
2017), 1 to pulmonary disease (Vorrink et al., 2016b), 1 to 
Parkinson’s disease (Ellis et al., 2019), and 4 to the promotion 
of PA in sedentary people (Hart et al., 2020; Shcherbina 
et al., 2019), general population (Martin et al., 2015), and 
pregnant women (Choi et al., 2016).

The studies were conducted over periods of a week 
(n = 2), four weeks (n = 1), 10 weeks (n = 1), 12 weeks 
(n = 4) 90 days (n = 1), six months (n = 1), or a year (n = 3). 
The countries where the studies were carried out were the 
United States (n = 10), the Netherlands (n = 2), Finland 
(n = 1), and Germany (n = 1).

Effectiveness of intervention
With regard to the effectiveness of the intervention in PA-
related terms, the final results in 9 cases (70 %) showed 
differences in improvement within the experimental group. 
Out of these, 7 (54 %) showed improvements in relation to 
an increase in PA before and after the intervention, 1 (80 %) 
only in relation to physical fitness, and 1 (8 %) only in relation 
to the quality of life (QoL) of its participants. In 4 studies 
(30 %), no differences were found between the mHealth 
intervention group and the face-to-face or mixed groups.

With reference to pathologies, the four studies related 
to heart disease presented differing results: in two of them, 
an improvement in PA was observed; in a third one, an 
improvement only in physical fitness (VO2max), and in 

the fourth one no differences between the study groups 
were reported. Nor were differences shown in terms of 
effectiveness of the mHealth intervention in the studies 
conducted with Parkinson’s patients, breast cancer survivors, 
or elderly women. 

Adherence to physical activity
Eleven of the 13 studies (85 %) concluded that mHealth 
prescription is more effective within the control group, and 2 
(15 %) that it shows no differences or it is worse in relation 
to face-to-face or mixed options. The results of one of these 
two studies could be affected by the unwillingness of the 
participants to use the technologies and communication 
channels proposed.

Workload variables used in the physical 
activity and physical exercise mHealth 
interventions
Regarding the variables used to assess workload, the results 
obtained showed that in the case of EL all the trials presented 
were based on quantifying the volume of steps or time 
(in minutes or hours) per day or per week, regardless of 
the disease and the population group in the sample. With 
respect to these quantitative variables, some cases offered 
variables related to intensity according to average values 
(5 out of 13, 38 %), considering this a defining variable of 
intensity. IL was taken as referring to work intensity in 5 out 
of 13 cases (38 %), of which 1 (7 % of the total) presented 
an objective physical variable, heart rate (HR), and 3 (23 % 
of the total) used an arbitrary unit (a.u.). Only 1 study (7 %) 
used a subjective variable: rate of perceived exertion (RPE).

Communication channels and technological 
resources
During the interventions, various mechanisms were 
established to communicate with the patients. Nine of the 
studies (69 %) were based on the use of mobile phones, 
4 of these (31 %) using apps designed specifically for 
the intervention and 2 (15 %) by means of websites as an 
additional channel, while 6 (46 %) of the studies provided 
their patients with information by text messaging (SMS). 
Two studies (15 %) used Facebook for this purpose.

With regard to technological resources and tools for 
obtaining information, 8 of the 13 studies (62 %) were based 
on personalized questionnaires which made it possible to 
ascertain the patients’ initial and final state. Monitoring of 
the workloads used in the interventions was performed, 
in turn, in 8 of the studies (62 %): 3 using accelerometers 
(23 %), a further 3 with the FitBit® wristband and 2 with 
pedometers (15 %).
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Discussion 

Main findings
In this systematic review, we identified a greater 
effectiveness of and adherence to PA or PE prescription 
programs using digital devices than in those prescribed 
in person or without technological support. Workload 
was evaluated using variables of a quantitative and 
non-specific nature. Out of the variables used, EL was 
evaluated, in most cases, through total steps per day or 
minutes of PA or PE per day, while IL was evaluated in 
5 of the 13 results obtained. The most commonly used 
technological resources were specific applications and 
the FitBit® wristband. The main communication channels 
were SMS and Facebook.

Effectiveness of PA and PE prescription for health 
(Muellmann et al., 2018) was assessed in terms of 
adherence to practicing PA and education in habits related 
to it (Wong et al., 2018), as well as the intent to improve 
and continue these habits (Shcherbina et al., 2019). 
Although the effectiveness criterion was not standardized, 
only 2 trials concluded that mHealth prescription was 
less effective or no better in the experimental groups than 
in the control groups (Quiñonez et al., 2016; Vorrink et 
al., 2016) and the remaining 11 concluded that mHealth 
prescription offered greater feasibility or effectiveness. 
These were notable for using and recording variables to 
determine whether or not there was an improvement in 
the patients’ satisfaction (Lee et al., 2018) and confidence 
(Partridge et al., 2017) in terms of QoL, as reflected in four 
of the studies presented here (Ellis et al., 2019; Mendoza 
et al., 2017; Uhm et al., 2017; Vorrink et al., 2016). 

Workload can be evaluated using a range of variables, 
but the results obtained here show that in the case of EL 
all the studies presented are based on quantifying the 
volume of steps or time (in minutes or hours) per day or 
per week, regardless of the disease and the population 
group in the sample. With respect to these quantitative 
variables, some cases offered variables related to intensity 
according to average values (Duscha et al., 2018a; 
Duscha et al., 2018b; Ellis et al., 2019; Klausen et al., 
2016; Mendoza et al., 2017), considering this a defining 
variable of intensity. For this purpose, IL should be 
applied (Soligard et al., 2016), and five studies do take 
it as a benchmark. One of them presented an objective 
physiological variable, HR (Klausen et al., 2016), 
identifying possible contraindications for adolescent 
patients with heart disease included in the study, and 

three used an arbitrary unit (a.u.), such as metabolic 
equivalents (METs) (Uhm et al., 2017; Vasankari et 
al., 2019; Vorrink et al., 2016). Only one study, with 
pregnant women, used a subjective variable: RPE (Choi 
et al., 2016). This individual variable was reliable in the 
health field (Utter et al., 2004) and was also applicable 
to a range of diseases (Fernández Lao et al., 2009).  

In this context, the diagnosis determined the 
prescription (Paglialonga et al., 2018), but the 
individualization of the program (Duscha et al., 2018a) was 
defined both by patients’ habits with respect to PA and PE 
(Chodzko-Zajko et al., 2009) and by their initial physical 
capacity (Foster et al., 2017). For the purposes of the 
former, the studies presented here asked their participants 
to complete a series of validated questionnaires before 
starting the intervention, most notably the International 
Physical Activity Questionnaire (IPAQ) (Yu et al., 2015). 
However, none of them conducted a follow-up during the 
process in relation to PA or PE and issues of a behavioral 
or cognitive nature (Griffin et al., 2020), information 
that could be provided by the exercise questionnaire 
based on Prochaska and DiClemente’s transtheoretical 
model (Leyton et al., 2019) or a perceived quality of 
life questionnaire, such as COOP/WONCA (Van Weel 
et al., 2012). This factor was explored by four of the 
studies (Ellis et al., 2019; Mendoza et al., 2017a; Uhm 
et al., 2017; Vorrink et al., 2016), but only at the end 
of the intervention. The same pattern was repeated in 
relation to patients’ capacity. Only one study with heart 
patients (Vasankari et al., 2019) adapted PA prescription 
to each patient’s initial capacity. Ecological tests for 
this purpose could enable us to determine initial values 
in terms of volume, such as the Six-Minute Walk Test 
(Segura-Ortí & Martínez Olmos, 2009), which is reliable 
and adaptable to outpatients (Cabedo & Garcés, 2010), 
or the UKK test (Laukkanen et al., 2000). In any case, 
these must be able to be modulated to the prescribed 
needs, and the Talk Test (Reed & Pipe, 2014) may be 
an applicable tool in this area. Baseline improvement 
must be carried out during the process, as was done in 
a study with respiratory disease patients (Vorrink et al., 
2016a) and another with Parkinson’s disease sufferers 
(Ellis et al., 2019). 

The recording of these variables may be affected by 
the technological resource used during the intervention. 
In terms of quality and reliability, the outstanding option 
was the accelerometer (Rowlands & Eston, 2007), since it 
offered information on both the volume and the intensity 
of PA and PE. A limitation of this resource was that it 
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requires a certain level of financial investment. It has been 
used in studies with respiratory pathologies (Vasankari et 
al., 2019; Vorrink et al., 2016) and with heart disease in 
adolescent patients (Klausen et al., 2012) as well as for 
the general population (Martin et al., 2015). A commercial 
product for recording PA and PE, the FitBit® wristband 
wearable tracking device, was used for recording load 
variables in studies with adolescent cancer survivors 
(Mendoza et al., 2017) and pregnant women (Choi et al., 
2016), as well as older adults and people of advanced 
age with pulmonary diseases (Duscha et al., 2018b). 
This diversity of population groups is a notable feature 
(Powell & Deetjen, 2019; Shcherbina et al., 2019). The 
pedometer, a more affordable resource, was used in two 
cases: with adult Parkinson’s disease patients (Ellis et al., 
2019) and with women who had survived breast cancer 
(Uhm et al., 2017).

However, the communication channel may circumscribe 
the capacity and individualization of the intervention if 
it does not allow records to be updated (Sohaib Aslam 
et al., 2020), which could improve patient involvement 
(Klausen et al., 2012), as well as enhancing the conduct 
of the intervention (Eckerstorfer et al., 2018) in terms 
of managing workload prescription. Most of the studies 
(9) developed smartphone apps to communicate and 
to update the work plan individually on the basis of 
the achievements attained or the activity carried out, 
and 8 used SMS text messages to update or recall the 
information. Two studies, one in young adults with no 
definite pathology (Hart et al., 2020) and another one 
in older adult cancer survivors (Mendoza et al., 2017), 
used the social media platform Facebook and two used a 
website specially created for the intervention (Quiñonez 
et al., 2016; Vorrink et al., 2016). One of those that 
used Facebook (Hart et al., 2020) also used quizzes to 
encourage adherence among its young adult users (Wong 
et al., 2018), but in no case did the studies make use 
of a current resource such as pervasive games (Santos 
et al., 2021). In this context, the greatest limitations of 
the studies were found, since the technical problems 
arising from connectivity, use and understanding of the 
technology have been described as one of the causes 
of patients abandoning interventions (Klausen et al., 
2016; Vorrink et al., 2016). Practically all the trials used 
technological options to explain their programs, some to 
improve motivation though personalized messages with 
this aim (Shcherbina et al., 2019; Vasankari et al., 2019), 
but only two (Hart et al., 2020; Mendoza et al., 2017a) 
through socialization (Short et al., 2018), although in 

one of these cases, with older adult patients, the social 
network used —Facebook— was not in keeping with their 
generation. In this connection, only one of the studies, 
in which no differences were observed between the 
mHealth intervention and the control groups, presented 
the results as having been affected by the reluctance of 
the participants to use technological options and their low 
participation (Klausen et al., 2016). Similarly, another 
study, which obtained positive results in relation to an 
improvement in the values for the patients’ adherence 
to PA, highlights the need to modify communication 
channels, in view of how participation in the program 
decreased in the course of the intervention (Choi et 
al., 2016).

This systematic review has certain limitations inherent 
in the novelty of the subject addressed, as the number of 
clinical studies that met the inclusion criteria was limited. 
In addition, given the diversity of the pathologies and the 
ages and sociocultural circumstances of the population 
groups, the results presented are only exploratory. The 
low quality of the studies according to the SIGN criteria, 
few numbers of variables recorded, especially for IL, 
their heterogeneity, and the lack of consensus on the 
definition of concepts such as the effectiveness of the 
intervention mean that these data must be considered 
preliminary, while reflecting the need for future lines of 
research in this area. 

In conclusion, mHealth interventions showed greater 
effectiveness and adherence compared to those prescribed 
in person or without technological support. However, 
workload was assessed by quantitative and non-specific 
parameters, and no interventions designed specifically 
for the needs or technological abilities of their target 
population were observed.

Practical Applications
A line of research has been established for improving 
PE prescription in the field of mHealth. Prescription of 
PA and PE must be validated with attention to individual 
needs, defined by pathologies, prescribed according to 
medical criteria and baseline physical fitness, and designed 
taking into account the patients’ technological abilities. 
Physical activity and physical exercise must be prescribed 
by professionals with a certified expertise in health and 
PA and PE adaptations. More effective PE prescription 
would make it possible to reach a larger population, as 
well as reduce treatment costs and manage the process 
more flexibly (Watson, 2020).

www.revista-apunts.com
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