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Abstract
Background: Physical activity (PA) is a vital factor in promoting health in the workforce. Mobile health (mHealth) interventions
have recently emerged in workplace health promotion as an effective strategy for inducing changes in health behaviors among
workers; however, the effectiveness of mHealth interventions in promoting PA and weight loss for workers is unclear.
Objective: This study aims to provide a comprehensive analysis of current evidence on the effectiveness of mHealth interventions
in promoting PA and weight loss among workers.
Methods: We searched relevant databases, including PubMed, Embase, CINAHL Complete, and the Cochrane Library, for
publications on mHealth interventions in the English or Korean language from inception to December 2020. Randomized controlled
trials that evaluated the effectiveness of mHealth in improving PA and weight loss were retrieved. A meta-analysis with a random
effects model and subgroup analyses was performed on PA types and mHealth intervention characteristics.
Results: A total of 8 studies were included in this analysis. More than half of the studies (5/8, 63%) were identified as having
a high risk of bias. The mHealth intervention group showed a significant improvement in PA (standardized mean difference
[SMD] 0.22, 95% CI 0.03-0.41; P<.001; I2=78%). No significant difference in weight loss was observed when comparing the
intervention group with the control groups (SMD 0.02, 95% CI –0.07 to 0.10; P=.48; I2=0%). A subgroup analysis was also
performed; walking activity (SMD 0.70, 95% CI 0.21-1.19; P<.001; I2=83.3%), a multicomponent program (SMD 0.19, 95% CI
0.05-0.33; P=.03; I2=57.4%), objective measurement (SMD 0.58, 95% CI 0.05-1.10; P<.001; I2=87.3%), and 2 or more delivery
modes (SMD 0.44, 95% CI 0.01-0.87; P<.001; I2=85.1%) were significantly associated with an enhancement in PA.
Conclusions: This study suggests that mHealth interventions are effective for improving PA among workers. Future studies
that assess long-term efficacy with a larger population are recommended.
(JMIR Mhealth Uhealth 2022;10(1):e30682) doi: 10.2196/30682
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Introduction

nonsignificant changes in PA level [35] and weight control
[7,24] in certain groups of workers.

Background

There is a knowledge gap on the effectiveness of mHealth
technologies in promoting PA [30] and weight loss [24] among
workers. Furthermore, findings from the current literature are
still inconclusive [33]. There is still some debate about the
effectiveness of mHealth interventions in the working
population.

The promotion of physical activity (PA) is reported to be a key
strategy for health promotion. Regular PA is proven to help
prevent and treat noncommunicable diseases, such as cancer,
cardiovascular disease, diabetes, stroke [1], and cardiovascular
disease mortality [2]. It can also prevent hypertension [3] and
obesity [4] and improve health-related quality of life [5].
According to the World Health Organization, 25% of adults do
not currently meet the PA recommendations [6]. Thus, the World
Health Organization provides a global action plan and
framework for practical and feasible policy actions to support,
maintain, and increase PA [6]. Establishing and maintaining
healthy lifestyles in the adult population is essential [7], and it
should be noted that most of the adult population are workers
[8]. Inadequate PA is identified as a significant problem in adult
worker groups [9,10]. This is mainly owing to the decrease in
the amount of nonwork activity of blue-collar workers and
white-collar workers who have sedentary behavior during work
[11].
Most employed adults spend a large part of their waking hours
at work [12]; thus, workplaces provide a unique and fruitful
health promotion setting that can significantly increase PA and
potentially influence workers’ health [13]. In addition,
promoting workers’ PA was reported to be potentially beneficial,
improving health status and psychological well-being and
increasing economic benefits for employers through increased
productivity [14,15]. However, there are several barriers to PA,
of which one of the most widely mentioned is a lack of time
[15].
Improving PA through mobile technology (mobile health
[mHealth]) is emerging as a major trend in workplace health
promotion for interventional change [16]. mHealth is based on
wireless devices and sensors that people wear during their daily
activities, including mobile phones and is reported to be
convenient and effective in changing health behavior [17,18].
In particular, it is recognized as a tool for intervention delivery
that enables continuous monitoring during daily life and various
interventions [10], thus enhancing one’s responsibility for their
own health and performance [19]. The proper use of mobile
technologies for promoting PA may be a cost-effective and
feasible way to reach this population [20].
Previous studies have investigated the use of mHealth to
promote PA in various populations, including workers [21-31].
A study on mHealth apps and self-determination theory showed
increased PA levels in motivated workers [30]. In addition, a
large population-based mHealth intervention study reported
significant improvements in PA, sitting times, and body weight
[31]. mHealth devices not only track data but also encourage
workers to achieve their health goals through sustained
engagement [32]. A previous review concluded that mHealth
interventions are potentially effective and feasible for increasing
PA in the workplace [33], with some evidence of short-term
weight loss [34]. In contrast, other studies reported
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Objective
In this study, we aim to provide a comprehensive analysis of
current evidence from randomized controlled trials (RCTs) on
the effectiveness of mHealth interventions in promoting PA and
weight loss among workers.

Methods
Study Design
This study is a systematic review and meta-analysis of RCTs
conducted according to the PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) guidelines [36].

Search Strategy
A literature review of 4 bibliographic electronic
databases—PubMed, Embase, Cochrane Library, and CINAHL
Complete—was conducted. Published articles on mHealth from
its inception until December 2020 were identified. We confirmed
the search terms based on our research question. According to
search terms, the Medical Subject Headings terms; Emtree, the
related entry term; and free terms were collected from relevant
articles and bibliographic databases. The keywords identified
were as follows: telemedicine, cell phone, smartphone, mobile
device, mHealth, mobile applications, mHealth program,
worker, employee, occupation worksite, working adult,
workplace, occupational health, randomized controlled trial,
clinical trial, controlled clinical trial, evaluation study, and
quasi-experimental. Our search strategies are presented in
Multimedia Appendix 1.
After the search, relevant identified articles were exported using
the bibliography software Endnote (Version X9.1; Clarivate
Analytics) and duplicate papers were removed. The titles and
abstracts were screened by 2 reviewers (JJ and IC)
independently, using preset criteria; irrelevant publications were
excluded and full-text articles were then selected. To identify
additional studies, we manually checked the reference lists of
relevant reviews found in the original search. The entire process,
from developing a search strategy to selecting studies and
cross-checking all publications, was carried out by the 2
reviewers (JJ and IC). In cases of inconsistent selection, an
agreement was reached through discussion.

Inclusion and Exclusion Criteria
This study’s eligibility criteria were specified according to the
purpose of this review. On the basis of the participants,
intervention, comparison, outcome, and study design framework,
the inclusion criteria were as follows: (1) participants, working
population and those aged ≥18 years; (2) intervention, any
mHealth intervention that promoted PA using mobile
JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 1 | e30682 | p. 2
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technologies (mHealth interventions were programs that used
mobile phones with mobile functions, such as phone call,
message service, app, GPS, Bluetooth technology, and others);
(3) comparison, control group should refer to participants who
did not receive any intervention using mobile phones; (4)
outcome, the study’s outcome included PA (eg, self-reported
or device-reported PA, walking time, and the number of steps)
or body weight to verify the effects of mHealth interventions
on promoting PA and weight reduction in workers; and (5) study
design, only the RCT design was considered.

Jung & Cho

Risk of Bias Assessment

The study’s exclusion criteria included the following: (1) studies
not published in English or Korean, (2) studies that targeted
participants with a disease, (3) studies that reported incomplete
or insufficient data (eg, study protocols, ongoing studies, and
conference abstract), and (4) studies with web-based mHealth
intervention.

The eligible studies were evaluated for the risk of bias using a
revised Cochrane risk of bias tool. This tool was developed to
assess the risk of bias in randomized trials [38]. The Cochrane
risk of bias tool consists of the following five domains: (1)
randomization process, (2) deviations from intended
interventions, (3) missing outcome data, (4) measurement of
the outcome, and (5) selection of the results. The risk of bias
was evaluated using algorithms that depend on the answers to
the questions in each domain. As a result, each domain was
assigned 1 of 3 levels (high risk, low risk, and some concerns).
The risk of bias in the included studies was assessed by
combining the results across the domain responses. The 2
reviewers (JJ and IC) independently assessed the risk of bias in
each article. If there were differences in evaluation between the
2 reviewers, they were discussed and resolved.

Data Extraction

Statistical Analysis

The data from the eligible studies were extracted using Excel
(Microsoft Corporation) and were coded using a predesigned
template by the research team. The data included general study
characteristics (eg, author, published year, country, setting,
design, participants, their age, and comparator), intervention
characteristics (eg, mHealth intervention delivery mode,
category, intervention contents, behavior change techniques,
and duration), and the study’s result (eg, outcome variables).

The extracted data from the included studies were analyzed
using Stata 17.0 (StataCorp LLC). We used a random effects
model in this analysis. A meta-analysis was performed using
continuous data. The standardized mean difference (SMD) was
calculated as the Hedges g using mean and SDs. For extracted
data without mean and SD, the Hedges g was estimated using
other statistical data (eg, mean difference [MD], P value, and
CI) using Comprehensive Meta-Analysis version 3 (Biostat
Inc). The heterogeneity within selective studies was estimated
using the statistic I2 [39]. Subgroup analysis was conducted
according to PA features, intervention category, the PA
measurement, and the number of delivery modes of the mHealth
program.

It has been reported that mHealth interventions are often
performed together with various intervention components in
workers’ health promotion programs [33]. Thus, we classified
intervention into 2 different categories. The included studies
were classified into a stand-alone mHealth intervention using
mobile device only or a multicomponent intervention where the
use of mHealth device was one of several intervention
components in the programs (eg, face-to-face counseling, printed
materials, offline education, and organizational support). Finally,
for the coding of behavior change techniques, we used the
Coventry, Aberdeen, and London-Refined taxonomy by Michie
et al [37]. This 40-item taxonomy can be used to systematically
classify PA and healthy eating behaviors.
Data extraction was performed independently by the first
reviewer (JJ) and confirmed by the second reviewer (IC). When
discrepancies emerged, we resolved them through discussion
until an agreement was reached.
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Results
Search Results
The search identified 6255 records in the bibliographic
databases, and an additional 4 records were added through
manual search from relevant reviews. After excluding duplicate
records, the study titles and abstracts were screened; of the 6259
studies, 4623 (73.86%) studies that did not meet the eligibility
criteria were excluded and the remaining 105 (1.67%) studies
were checked. After a full-text review, 0.13% (8/6259) of the
studies met the study eligibility criteria and were included in
the meta-analysis (Figure 1) [22-29].

JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 1 | e30682 | p. 3
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH

Jung & Cho

Figure 1. Flow diagram of study selection. mHealth: mobile health.

Risk of Bias
More than half of the studies (5/8, 63%) had a high risk of bias
[23-25,27,29]. The risk of bias in the measurement of outcome
was considered high in 63% (5/8) of the studies owing to

self-report methods without sufficient blinding [23-25,27,29].
In the study by Kim et al [25], there was a high risk of bias for
missing outcome data. All 8 studies had a low risk of bias in
the randomization process and in selecting the reported result
(Figures 2 and 3).

Figure 2. Results of risk of bias assessment for the included studies using Cochrane risk of bias tool 2.0 (detailed assessment of included studies)
[22-29].
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Figure 3. Results of risk of bias assessment for included studies using Cochrane risk of bias tool 2.0.

Study Characteristics
These meta-analysis studies were published between 2009 and
2020. Among the 8 studies, there were 2 (25%) studies each
from the Netherlands and the United States and 1 (13%) study
each from Canada, Portugal, Korea, and Belgium. Most studies
had a 2-arm RCT design (5/8, 63%); the rest had a 3-arm RCT
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(1/8, 13%), cluster RCT (1/8, 13%), and crossover RCT (1/8,
13%). Most participants were healthy workers; only 13% (1/8)
of the studies targeted obese employees (Table 1). Half of the
included studies (4/8, 50%) focused only on PA, and the other
studies (4/8, 50%) focused on the contents of PA and dietary
change (Multimedia Appendix 2) [22-29].
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Table 1. Characteristics of the included studies (N=8).
Study

Country

Setting

Design

Participants

Age
(years),
mean (SD)

Comparator

Outcomes

PAa (measurement)
van Wier et
al [28]

Netherlands

Kim et al
[25]

United
States

Júdice et al
[23]

Portugal

Printed mate- METh minutes per week
rials
(SRi: SQUASHj)

BW

43 companies 2-arm RCT
and 13 community organizations

2470; IG (n=1279, IG: 43.5
Printed mate- Time of mild, moderate,
51.78%): 238
(10.3); CG: rials
and vigorous PA (SR:
(18.6%) male par- 43.6 (10.1)
minutes per day)
ticipants, 1041
(81.39%) female
participants; CG
(n=1191, 48.22%):
246 (20.73%) male
participants, 945
(79.34%) female
participants

BW

Academic and Crossover
administrative RCT
sectors of the
university and
others

10; 5 (50%) male
participants, 5
(50%) female participants; IG (n=5,
50%); CG (n=5,
50%)

50.4 (11.5) Usual care

205 (n=196, 95.6%
for analysis); 100%
(196/196) male
participants; IG
(n=101, 51.5%);
CG (n=95, 48.5%)

IG: 41.02
(6.82); CG:
41.55
(6.98)

7 companies
c

(IT , hospitals, insurance, bank,
and police
force)

3-arm RCTd; 1386g; 929
IGe1: phone (67.02%) male
group; IG2: participants, 457
email group; (32.97%) female
participants; IG1
CGf: control
(n=462, 33.33%);
group
IG2 (n=464,
33.47%); CG
(n=460, 33.19%)

Kim et al
[24]

Korea

3 public institutions

Brakenridge
et al [22]

United
States

An internation- Cluster RCT
al property
and infrastructure company

Simons et al
[27]

Belgium

Viester et al
[29]

Netherlands

RenderX

2-arm RCT

IG1: 43
(8.8); IG2:
43 (8.4);
CG: 43
(8.7)

Time of sitting and stand- N/Al
ing, walking time (hours
per day), number of steps,
and sitting time (OBk: ActivPAL)

Printed mate- MET minutes per week
rials and
(SR: IPAQm)
face-to-face
counseling

BW

153; 83 (54.2%)
IG: 37.6
male participants, (7.8); CG:
70 (45.8%) female 40 (8)
participants; IG
(n=66, 43.1%); CG
(n=87, 56.9%)

Organization- Time of sitting and standal support
ing, walking time, and
number of steps (OB: ActivPAL)

N/A

29 workplaces 2-arm RCT
(shops, retail
stores, catering industry,
social employment businesses, factories,
etc)

130; 63 (48.5%)
IG: 24.8
male participants, (3.1); CG:
67 (51.5%) female 25.1 (3)
participants; IG
(n=60, 46.2%); CG
(n=70, 53.8%)

Printed mate- Time of light, moderate,
BMI
rials
and vigorous PA; MVPAn
and total PA (OB: GT3X
and accelerometers); occupational, household, recreational, active transport,
and total PA (SR: IPAQ),
and number of steps (OB:
Fitbit Charge)

A construction 2-arm RCT
company

314; 100%
(314/314) male
participants; IG
(n=162, 51.6%);
CG (n=152,
48.4%)

Usual care
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BWb or
BMI

IG: 46.3
(9.9); CG:
47 (9.5)

Time of leisure-time MVPA (SR: SQUASH)

BW
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Study

Rollo and
Prapavessis
[26]

a

Country

Canada

Setting

Large businesses, office
spaces, and
universities

Jung & Cho
Design

2-arm RCT

Participants

Age
(years),
mean (SD)

60; 5 (8%) male
participants, 55
(92%) female participants; IG
(n=29, 48%); CG
(n=31, 52%)

IG: 46.59
(11.13);
CG: 43.87
(11.54)

Comparator

Usual care

Outcomes

PAa (measurement)

BWb or
BMI

Time of sitting and standing, walking time, and

N/A

stretching (SR: OSPAQo)

PA: physical activity.

b

BW: body weight.

c

IT: information technology.

d

RCT: randomized controlled trial.

e

IG: intervention group.

f

CG: control group.

g

Included overweight employees.

h

MET: metabolic equivalent task.

i

SR: self-reported.

j

SQUASH: Short Questionnaire to Assess Health-Enhancing Physical Activity.

k

OB: objective.

l

N/A: not applicable.

m

IPAQ: International Physical Activity Questionnaire.

n

MVPA: moderate to vigorous physical activity.

o

OSPAQ: Occupational Sitting and Physical Activity Questionnaire.

The mHealth Intervention
We identified the program characteristics of the included studies
to confirm the features of mHealth interventions on PA among
workers (Table 2). We classified them as follows: mHealth
intervention delivery mode, intervention category, mHealth
intervention contents, behavior change techniques, PA features,
and duration (with or without follow-up).
The mHealth intervention delivery mode included phone calls,
SMS text messages, wearable activity monitors, and smartphone
apps. Half of the studies (4/8, 50%) included phone calls to
motivate the participant to be physically active [22-24,28]; then,
they were in the order of wearable activity monitors (3/8, 38%)

https://mhealth.jmir.org/2022/1/e30682

XSL• FO
RenderX

[24,26,27], SMS text messages (3/8, 38%) [24,25,29], and apps
(3/8, 38%) [25-27]. Half of the interventions (4/8, 50%) were
implemented using 2 or more modes of delivery [24-27]. The
intervention category was classified into multicomponent (6/8,
75%) [22,23,25,26,28,29] and stand-alone (2/8, 25%) [24,27].
The most used component in the multicomponent intervention
was educational materials (5/8, 63%) [22,25,26,28,29]. The PA
features were categorized into overall PA and walking activity.
Of the 8 included studies, 4 (50%) studies reported overall PA
[24,25,28,29], 3 (38%) studies reported walking activity
[22,23,26], and 1 (13%) study dealt with both measurements
[27]. The intervention duration ranged from 1 week to 12
months. Most studies spanned 12 months; only 3 (38%) studies
reported a follow-up.
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Table 2. Characteristics of mobile health interventions in the included studies (N=8).

a

Mobile health intervention contents

Delivery mode

Category

van Wier et
al [28]

Phone call

Phone call counseling,
MCb: face-to-face
counseling and educa- face-to-face counseling, and printed matetional materials
rials

Kim et al
[25]

Phone call

MC: educational mate- Phone call counseling Provide information (printed
rials
and printed materials materials), goal-setting, action
planning, problem solving, set
graded tasks, prompt review,
provide feedback, provide instruction, and stress management

Júdice et al
[23]

Phone call, SMS SAc
text message, and
wearable activity
monitor

Kim et al
[24]

SMS text message

Brakenridge
et al [22]

Wearable activity MC: organizational
Activity monitor,
Prompt self-monitoring, proWalking activity
monitor and app support (emails and
feedback, and organi- vide feedback, plan social supeducational materials) zational support
port, and provide information
(printed materials)

12 months
(no followup)

Simons et al
[27]

Wearable activity SA
monitor and app

9 weeks (12
weeks)

Viester et al
[29]

Phone call

MC: educational mate- Phone call counseling, Goal-setting, problem solving, Overall PA
rials and organization- printed materials, and prompt review of behavioral
al support
organizational support goals, provide information,
provide feedback, prompt selfmonitoring, and plan social
support

6 months (12
months)

Rollo and
Prapavessis
[26]

SMS text message

MC: face-to-face
Tailored SMS text
Counseling, goal-setting, action Walking activity
counseling and educa- message, face-to-face planning, problem solving, set
tional materials
counseling, and print- graded tasks, provide informaed materials
tion, and teach to use prompts

6 weeks (8
weeks)

Activity monitor,
alert, and feedback

MC: offline education Tailored SMS text
and face-to-face coun- message, offline eduseling
cation, and face-toface counseling

Activity monitor and
feedback

Behavior change techniques

PAa features

Study

Prompt self-monitoring, proOverall PA
vide feedback, provide instruction, teach to use prompts, goalsetting, and provide information (printed materials)
Overall PA

Duration
(follow-up)
6 months (no
follow-up)

6 months (no
follow-up)

Goal-setting, prompt self-mon- Walking activity
itoring, teach to use prompts,
and provide feedback

1 week (no
follow-up)

Goal-setting, problem solving, Overall PA
prompt self-monitoring, provide feedback, provide information, provide instruction, provide information (printed materials and face-to-face counseling), and use of follow-up
prompts

6 months (no
follow-up)

Goal-setting, action planning, Overall PA and
problem solving, set graded
walking activity
tasks, prompt review of behavioral goals, provide information, provide feedback, and
prompt self-monitoring

PA: physical activity.

b

MC: multicomponent.

c

SA: stand-alone.

The Effects on PA and Weight Loss
All the 8 studies reported on PA [22-29]. Júdice et al [23],
Brakenridge et al [22], and Simons et al [27] used more than 2
measurements as outcome variables; the results were included
in the meta-analysis. These results were treated individually in
the meta-analysis; therefore, 12 effects were analyzed in this
PA meta-analysis. Results showed that the mHealth intervention
group was significantly associated with an improvement in PA
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after completing the intervention compared with the control
group (SMD 0.22, 95% CI 0.03-0.41; P<.001; I2=78%).
Regarding weight loss in workers, 50% (4/8) of the studies,
except the study by Simons et al [27] that did not report the
results of body weight, were analyzed in the meta-analysis.
There was no statistically significant difference in weight loss
compared with control groups (SMD 0.02, 95% CI –0.07 to
0.10; P=.48; I2=0%). A summary of the detailed findings is
presented in Figures 4 and 5.
JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 1 | e30682 | p. 8
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Figure 4. Meta-analysis of mobile health intervention effect on physical activity [22-29]. ES: effect size; OB: objective; PA: physical activity; SR:
self-reported; WA: walking activity.

Figure 5. Meta-analysis of mobile health intervention effect on weight loss [24,25,28,29]. ES: effect size.
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Subgroup Analysis
A subgroup analysis was conducted according to PA features
(overall PA or walking activity), intervention categories
(multicomponent program or stand-alone mHealth program),
PA measurements (self-reported measurement or objective
measurement), and the number of delivery modes (1, 2, or
more).
The subgroups of walking activity (SMD 0.70, 95% CI
0.21-1.19; P<.001; I2=83.3%), multicomponent program (SMD
0.19, 95% CI 0.05-0.33; P=.03; I2=57.4%), objective
measurement (SMD 0.58, 95% CI 0.05-1.10; P<.001; I2=87.3%),

Jung & Cho
and 2 or more delivery modes (SMD 0.44, 95% CI 0.01-0.87;
P<.001; I2=85.1%) showed a significant association with an
enhancement in PA when compared with the control group.
However, the overall PA (SMD 0.06, 95% CI –0.07 to 0.20;
P=.06; I2=53%), stand-alone mHealth program (SMD 0.63,
95% CI –0.05 to 1.32; P<.001; I2=88.6%), self-reported
measurement (SMD 0.12, 95% CI –0.01 to 0.25; P=.11;
I2=44.3%), and 1 delivery mode (SMD 0.14, 95% CI –0.01 to
0.28; P=.07; I2=54.8%) demonstrated no statistically significant
difference compared with the control groups. Detailed findings
are presented in Figures 6-9.

Figure 6. Subgroup analysis by physical activity features [22-29]. ES: effect size; OB: objective; PA: physical activity; SR: self-reported.
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Figure 7. Subgroup analysis by intervention category [22-29]. ES: effect size; OB: objective; PA: physical activity; SR: self-reported; WA: walking
activity.

Figure 8. Subgroup analysis by physical activity measurements [22-29]. ES: effect size; PA: physical activity; WA: walking activity.
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Figure 9. Subgroup analysis by the number of delivery modes [22-29]. ES: effect size; OB: objective; PA: physical activity; SR: self-reported; WA:
walking activity.

Publication Bias and Sensitivity Analysis
Publication bias was assessed using a funnel plot (Figures 10
and 11). Although the funnel plot was shown to be visually
asymmetrical for PA, the Begg correlation test (P=.15) was not
statistically significant.
We conducted a sensitivity analysis to estimate the robustness
of our findings (Multimedia Appendices 3 and 4). We identified
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the weights of the included studies and then eliminated them
one by one to assess the impact of the study on the overall
effects. When the study by Kim et al [25] was excluded, there
was a change in the MD because its weight was the largest in
PA analysis (SMD 0.19, 95% CI 0.10-0.29). After removal of
other studies, the MD ranged from 0.08 to 0.19 and was similar
to SMD 0.10 (95% CI 0.03-0.18) from the original value
calculated using a fixed model.
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Figure 10. Funnel plot for publication bias assessment (physical activity).

Figure 11. Funnel plot for publication bias assessment (weight loss).

Discussion
Principal Findings
This meta-analysis, which included only RCTs, attempted to
analyze the effectiveness of mHealth interventions in PA
improvement and weight loss among workers. Subgroup analysis
was based on differences in PA features, intervention categories,
PA measurement, and the number of delivery modes. Overall,
a small to moderate effect was found in mHealth interventions
for workers in PA improvement and no statistically significant
difference was found in weight loss.
PA improvement was particularly observed in the walking
activity feature but not for weight loss in the subgroup analysis.
The results also indicated positive effects for multicomponent
programs rather than stand-alone mHealth programs in
improving overall PA among workers. Moreover, the objective
measurement of PA and 2 or more delivery modes were
significantly associated with an enhancement in PA when
compared to the counterparts.
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Limitations
This meta-analysis showed that mHealth interventions could
promote PA among the included working populations. However,
this study has several limitations that need to be addressed. First,
the findings of this study should be interpreted cautiously,
considering the relatively small sample sizes and short-term
intervention periods (mean 20, SD 14.77 weeks) without
follow-up (only 3/8, 38% of the studies reported follow-up).
The maintenance of health behavior change is crucial for health
promotion practice [40]. Hence, studies with a larger sample
size and an extended follow-up period are needed to increase
the generalizability of our findings. In addition, including studies
with a small sample size may result in errors owing to
small-study effects because the effect size might be relatively
large. Second, although the heterogeneity was lowered in the
subgroup analysis, there was substantial heterogeneity in the
main analysis of this study. The possible explanation is that the
heterogeneity is because of the additional intervention contents,
difference in frequency, intervention duration, and delivery
methods. Third, it is considered necessary to compare the
differences between PA promotion programs with behavior
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change and weight management programs. Unfortunately, in
the studies included in our analysis, it was difficult to separate
them into 2 distinct classifications. Fourth, our search was
restricted only to full-text articles published in English or
Korean; thus, language and publication bias might have resulted
when relevant studies outside the current scope were excluded.
Finally, the outcome variables in this meta-analysis were
excluded by using only subjective, self-reported data from the
previous studies (5/8, 63%). Although the subjective
measurement of PA was performed using validated tools
(International PA Questionnaire, Short Questionnaire to Assess
Health-Enhancing PA, etc), the potential bias for self-reported
data cannot be ignored.

Comparison With Previous Work
Mobile technologies (eg, mobile phones, tablets, and tracking
devices) have offered an innovative delivery method for
promoting PA in public health practice [41]. Although many
scholars have used mHealth interventions as a useful method
for behavior change, their effectiveness remains uncertain [35].
Moreover, there is a review deficit for the target populations
and settings using mHealth for PA promotion and weight loss.
Indeed, there was a literature review that concluded that mHealth
interventions for workers are a practical and effective way to
promote PA [33]. However, a meta-analysis related to this
review [33] was not performed owing to the heterogeneity of
the studies’ outcomes and methods and incomplete reporting.
To our knowledge, this meta-analysis is the first study to
examine the effectiveness of mHealth interventions for PA
promotion and weight loss in the working population.
Despite a lack of review studies on the working population,
various reviews with the general adult population have shown
a positive effect of mHealth in promoting PA. These previous
studies concluded that interventions comprising wearable
devices and smartphone apps effectively promoted PA in adults,
with small to moderate effects (SMD 0.43, 95% CI 0.03-0.82;
SMD 0.27, 95% CI 0.15-0.39) [42,43]. Similar conclusions
were reported in a meta-regression study [44]. Furthermore,
Schoeppe et al [45] found significant PA improvement via
smartphone apps. However, there were nonsignificant
differences in PA observed by Flores et al [46] (SMD 0.40, 95%
CI –0.07 to 0.87), Direito et al [20] (SMD 0.14, 95% CI –0.12
to 0.41), and Islam et al [47] (MD 0.17, 95% CI –2.21 to 2.55).
This study showed evident, positive effects for walking activity
using subgroup analysis. The finding agrees with the results of
study by Tang et al [48], which reported that the use of a
wearable tracker was associated with improvements in PA,
especially in the number of steps (SMD 0.332, 95% CI
0.16-0.50). Gal et al [42] and Feter et al [49] also reported that
interventions using mobile phones have resulted in significant
enhancement on the number of steps (SMD 0.51, 95% CI
0.12-0.91; MD 735, 95% CI 28-1243, respectively). However,
Romeo et al [50] and Direito et al [20] could not find significant
improvements in walking activity (MD 477, 95% CI –230 to
1183; SMD 0.14, 95% CI –0.01 to 0.29, respectively). In this
study, a small effect on overall PA and walking activity was
observed. Given the heterogeneity of the included studies, the
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potential effects of promoting overall PA and walking activity
by mHealth interventions cannot be ignored.
Following the recommendation of a previous review, mHealth
intervention programs for improving PA should focus on
participants’ weight, waist circumference, and BMI [51]. Hence,
we considered weight as a secondary outcome with several
mHealth intervention studies among the included populations.
Islam et al [47] evaluated the effectiveness of mHealth
interventions for weight management and found a small but
significant loss. In addition, previous studies reported pooled
effects of interventions via smartphone app on weight loss
(–1.04 kg, 95% CI –1.75 to –0.34; –2.56 kg, 95% CI –3.46 to
–1.65) [46,52]. However, the effect of secondary analysis on
weight loss was not statistically significant in this study. A
previous review revealed that weight management programs
combining PA and diet were more effective than interventions
with PA alone for weight loss [53]. We hypothesized that one
of the reasons for the inconsistent results for weight loss could
be the differences in the interventional focus of the study.
Indeed, half of the studies included secondary analysis on weight
loss (4/8, 50%) and intervention contents for improving PA and
diet. Among these 4 studies, 2 (50%) studies reported significant
weight loss [28,29]. We can confirm that the studies that
obtained significant weight loss results included an intensive
focus on diet behavior compared with other studies. A previous
study had also emphasized the importance of dietary change in
the weight loss program [53]. Moreover, the variability in
participants’ characteristics and interventions’ intensity,
duration, and type in each study could make the results
inconsistent. The inclusion of a study with overweight workers
is also a probable cause for the different outcomes. Moreover,
there was no clear evidence of benefit from interventions with
a wearable tracker for weight loss or PA in overweight
populations [48].
In addition, it was impossible to draw any definitive conclusions
on the relative effectiveness of different delivery methods owing
to considerable heterogeneity and the small number of
high-quality studies. However, we found evidence that
stand-alone mHealth interventions with no additional offline
components were less likely to increase PA. The evidence
supported the results of various studies and could lead to more
robust results. Previous reviews have suggested that behavioral
and health outcomes of multicomponent interventions are better
than those of stand-alone mHealth interventions [45]. Islam et
al [47] also reported that various delivery channels are deemed
effective for reducing weight and maintaining BMI. The
mHealth technologies incorporated into existing programs by
educational support were reported to be beneficial [51].
On the other hand, a previous review has pointed out that
mHealth devices were mainly used for outcome measurement
or as a supplement to other intervention components [54]. In
addition, another review suggested that most mHealth
interventions support increasing PA levels, especially by using
SMS text messaging and facilitating self-monitoring [55]. In
this study, most of the included studies used 2 or more mHealth
technologies, and some of them used mHealth devices for
outcome measurements. On the basis of the mixed results, a
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clearer conclusion could be inferred through analysis by
including more studies in the future.

Recommendations for Future Research
This study examined the effectiveness of mHealth intervention
for PA improvement among workers and found a modest benefit
of the studies. The role of behavior change techniques within
the mHealth interventions can also affect PA [44,47]. It was
impossible to analyze the effectiveness of each behavior change
technique as they were mixed with other intervention
characteristics. Hence, further research should include research
questions on related aspects for the behavior change techniques.
In addition, it was difficult to compare the differences between
behavior change programs and weight management programs
in this analysis. Finally, further studies to assess feasibility,
long-term impact with follow-up, and engagement of mHealth
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interventions are recommended. This study could not estimate
which delivery modes were most likely to change behaviors
owing to the few high-quality studies and heterogeneity. With
more extensive studies, we propose to analyze the effectiveness
of the type of delivery mode on behavior changes in future
research.

Conclusions
Although the overall effects might be relatively small, mHealth
interventions appeared to be effective for improving PA among
workers. Multicomponent interventions using mHealth devices
were more effective than stand-alone uses of mHealth devices.
Future studies, including a larger sample size with extended
periods, are required to evaluate the effects of behavior change
techniques within mHealth interventions on workers’ PA
improvement and weight management.

Acknowledgments
This research was supported by the Basic Science Research Program through the National Research Foundation of Korea and
funded by the Ministry of Education (grant number: NRF-2019R1I1A1A01060534).

Conflicts of Interest
None declared.

Multimedia Appendix 1
Electronic search strategy in electronic databases.
[PDF File (Adobe PDF File), 208 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Program objectives and contents among included studies.
[PDF File (Adobe PDF File), 199 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Sensitivity analysis for physical activity.
[PDF File (Adobe PDF File), 133 KB-Multimedia Appendix 3]

Multimedia Appendix 4
Sensitivity analysis for weight loss.
[PDF File (Adobe PDF File), 123 KB-Multimedia Appendix 4]

References
1.
2.

3.
4.

5.
6.

Anderson E, Durstine JL. Physical activity, exercise, and chronic diseases: a brief review. Sports Med Health Sci 2019
Dec;1(1):3-10. [doi: 10.1016/j.smhs.2019.08.006]
Nocon M, Hiemann T, Müller-Riemenschneider F, Thalau F, Roll S, Willich SN. Association of physical activity with
all-cause and cardiovascular mortality: a systematic review and meta-analysis. Eur J Cardiovasc Prev Rehabil 2008
Jun;15(3):239-246. [doi: 10.1097/HJR.0b013e3282f55e09] [Medline: 18525377]
Diaz KM, Shimbo D. Physical activity and the prevention of hypertension. Curr Hypertens Rep 2013 Dec 20;15(6):659-668
[FREE Full text] [doi: 10.1007/s11906-013-0386-8] [Medline: 24052212]
Cleven L, Krell-Roesch J, Nigg CR, Woll A. The association between physical activity with incident obesity, coronary
heart disease, diabetes and hypertension in adults: a systematic review of longitudinal studies published after 2012. BMC
Public Health 2020 May 19;20(1):726 [FREE Full text] [doi: 10.1186/s12889-020-08715-4] [Medline: 32429951]
Bize R, Johnson JA, Plotnikoff RC. Physical activity level and health-related quality of life in the general adult population:
a systematic review. Prev Med 2007 Dec;45(6):401-415. [doi: 10.1016/j.ypmed.2007.07.017] [Medline: 17707498]
Global Action Plan on Physical Activity 2018-2030: More Active People for a Healthier World. Geneva: World Health
Organization; 2019.

https://mhealth.jmir.org/2022/1/e30682

XSL• FO
RenderX

JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 1 | e30682 | p. 15
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
7.

8.
9.

10.

11.

12.
13.

14.

15.
16.

17.

18.
19.
20.

21.

22.

23.

24.

25.
26.

27.

Ryu H, Jung J, Moon J. Effectiveness of a mobile health management program with a challenge strategy for improving the
cardiovascular health of workers. J Occup Environ Med 2021 Mar 01;63(3):e132-e137. [doi:
10.1097/JOM.0000000000002130] [Medline: 33395169]
Labor force participation rate, total (% of total population ages 15+). International Labour Organization. URL: https://data.
worldbank.org/indicator/SL.TLF.CACT.ZS [accessed 2022-01-05]
Thivel D, Tremblay A, Genin PM, Panahi S, Rivière D, Duclos M. Physical activity, inactivity, and sedentary behaviors:
definitions and implications in occupational health. Front Public Health 2018 Oct 5;6:288 [FREE Full text] [doi:
10.3389/fpubh.2018.00288] [Medline: 30345266]
de Korte E, Wiezer N, Bakhuys Roozeboom M, Vink P, Kraaij W. Behavior change techniques in mHealth apps for the
mental and physical health of employees: systematic assessment. JMIR Mhealth Uhealth 2018 Oct 03;6(10):e167 [FREE
Full text] [doi: 10.2196/mhealth.6363] [Medline: 30282621]
Azevedo LM, Chiavegato LD, Carvalho CR, Braz JR, Nunes Cabral CM, Padula RS. Are blue-collar workers more physically
active than white-collar at work? Arch Environ Occup Health 2021;76(6):338-347. [doi: 10.1080/19338244.2020.1835796]
[Medline: 33092496]
Michaels CN, Greene AM. Worksite wellness: increasing adoption of workplace health promotion programs. Health Promot
Pract 2013 Jul;14(4):473-479. [doi: 10.1177/1524839913480800] [Medline: 23545334]
Arena R, Guazzi M, Briggs PD, Cahalin LP, Myers J, Kaminsky LA, et al. Promoting health and wellness in the workplace:
a unique opportunity to establish primary and extended secondary cardiovascular risk reduction programs. Mayo Clin Proc
2013 Jun;88(6):605-617 [FREE Full text] [doi: 10.1016/j.mayocp.2013.03.002] [Medline: 23726400]
Hendriksen I, Snoijer M, de Kok BP, van Vilsteren J, Hofstetter H. Effectiveness of a multilevel workplace health promotion
program on vitality, health, and work-related outcomes. J Occup Environ Med 2016 Jun;58(6):575-583 [FREE Full text]
[doi: 10.1097/JOM.0000000000000747] [Medline: 27136605]
Abraham C, Graham-Rowe E. Are worksite interventions effective in increasing physical activity? A systematic review
and meta-analysis. Health Psychol Rev 2009 Mar;3(1):108-144. [doi: 10.1080/17437190903151096]
de Korte EM, Wiezer N, Janssen JH, Vink P, Kraaij W. Evaluating an mHealth app for health and well-being at work:
mixed-method qualitative study. JMIR Mhealth Uhealth 2018 Mar 28;6(3):e72 [FREE Full text] [doi: 10.2196/mhealth.6335]
[Medline: 29592846]
Free C, Phillips G, Galli L, Watson L, Felix L, Edwards P, et al. The effectiveness of mobile-health technology-based health
behaviour change or disease management interventions for health care consumers: a systematic review. PLoS Med
2013;10(1):e1001362 [FREE Full text] [doi: 10.1371/journal.pmed.1001362] [Medline: 23349621]
Nacinovich M. Defining mHealth. J Commun Healthcare 2013 Jul 18;4(1):1-3 [FREE Full text] [doi:
10.1179/175380611X12950033990296]
mHealth. In: Information and Communications for Development. Washington D.C: World Bank Group; 2012.
Direito A, Carraça E, Rawstorn J, Whittaker R, Maddison R. mHealth technologies to influence physical activity and
sedentary behaviors: behavior change techniques, systematic review and meta-analysis of randomized controlled trials.
Ann Behav Med 2017 Apr;51(2):226-239. [doi: 10.1007/s12160-016-9846-0] [Medline: 27757789]
Sullivan AN, Lachman ME. Behavior change with fitness technology in sedentary adults: a review of the evidence for
increasing physical activity. Front Public Health 2016;4:289 [FREE Full text] [doi: 10.3389/fpubh.2016.00289] [Medline:
28123997]
Brakenridge CL, Fjeldsoe BS, Young DC, Winkler EA, Dunstan DW, Straker LM, et al. Evaluating the effectiveness of
organisational-level strategies with or without an activity tracker to reduce office workers' sitting time: a cluster-randomised
trial. Int J Behav Nutr Phys Act 2016 Nov 04;13(1):115 [FREE Full text] [doi: 10.1186/s12966-016-0441-3] [Medline:
27814738]
Júdice PB, Hamilton MT, Sardinha LB, Silva AM. Randomized controlled pilot of an intervention to reduce and break-up
overweight/obese adults' overall sitting-time. Trials 2015 Nov 02;16:490 [FREE Full text] [doi: 10.1186/s13063-015-1015-4]
[Medline: 26525049]
Kim J, Oh S, Steinhubl S, Kim S, Bae WK, Han JS, et al. Effectiveness of 6 months of tailored text message reminders for
obese male participants in a worksite weight loss program: randomized controlled trial. JMIR Mhealth Uhealth 2015 Feb
03;3(1):e14 [FREE Full text] [doi: 10.2196/mhealth.3949] [Medline: 25648325]
Kim Y, Pike J, Adams H, Cross D, Doyle C, Foreyt J. Telephone intervention promoting weight-related health behaviors.
Prev Med 2010 Mar;50(3):112-117. [doi: 10.1016/j.ypmed.2009.12.008] [Medline: 20006642]
Rollo S, Prapavessis H. A combined health action process approach and mHealth intervention to increase non-sedentary
behaviours in office-working adults-a randomised controlled trial. Appl Psychol Health Well Being 2020 Nov;12(3):660-686.
[doi: 10.1111/aphw.12201] [Medline: 32342662]
Simons D, De Bourdeaudhuij I, Clarys P, De Cocker K, Vandelanotte C, Deforche B. Effect and process evaluation of a
smartphone app to promote an active lifestyle in lower educated working young adults: cluster randomized controlled trial.
JMIR Mhealth Uhealth 2018 Aug 24;6(8):e10003 [FREE Full text] [doi: 10.2196/10003] [Medline: 30143477]

https://mhealth.jmir.org/2022/1/e30682

XSL• FO
RenderX

Jung & Cho

JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 1 | e30682 | p. 16
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
39.
40.
41.
42.

43.

44.

45.

46.

47.
48.

van Wier MF, Ariëns GA, Dekkers JC, Hendriksen IJ, Smid T, van Mechelen W. Phone and e-mail counselling are effective
for weight management in an overweight working population: a randomized controlled trial. BMC Public Health 2009 Jan
09;9:6 [FREE Full text] [doi: 10.1186/1471-2458-9-6] [Medline: 19134171]
Viester L, Verhagen EA, Bongers PM, van der Beek AJ. Effectiveness of a worksite intervention for male construction
workers on dietary and physical activity behaviors, body mass index, and health outcomes: results of a randomized controlled
trial. Am J Health Promot 2018 Mar;32(3):795-805 [FREE Full text] [doi: 10.1177/0890117117694450] [Medline: 28730841]
Haque MS, Kangas M, Jämsä T. A persuasive mHealth behavioral change intervention for promoting physical activity in
the workplace: feasibility randomized controlled trial. JMIR Form Res 2020 May 04;4(5):e15083 [FREE Full text] [doi:
10.2196/15083] [Medline: 32364506]
Ganesan AN, Louise J, Horsfall M, Bilsborough SA, Hendriks J, McGavigan AD, et al. International mobile-health
intervention on physical activity, sitting, and weight: the Stepathlon cardiovascular health study. J Am Coll Cardiol 2016
May 31;67(21):2453-2463 [FREE Full text] [doi: 10.1016/j.jacc.2016.03.472] [Medline: 27050185]
Miyamoto SW, Henderson S, Young HM, Pande A, Han JJ. Tracking health data is not enough: a qualitative exploration
of the role of healthcare partnerships and mHealth technology to promote physical activity and to sustain behavior change.
JMIR Mhealth Uhealth 2016 Jan 20;4(1):e5 [FREE Full text] [doi: 10.2196/mhealth.4814] [Medline: 26792225]
Buckingham SA, Williams AJ, Morrissey K, Price L, Harrison J. Mobile health interventions to promote physical activity
and reduce sedentary behaviour in the workplace: a systematic review. Digit Health 2019;5:2055207619839883 [FREE
Full text] [doi: 10.1177/2055207619839883] [Medline: 30944728]
Marcolino MS, Oliveira JA, D'Agostino M, Ribeiro AL, Alkmim MB, Novillo-Ortiz D. The impact of mHealth interventions:
systematic review of systematic reviews. JMIR Mhealth Uhealth 2018 Jan 17;6(1):e23 [FREE Full text] [doi:
10.2196/mhealth.8873] [Medline: 29343463]
Gilson ND, Pavey TG, Wright OR, Vandelanotte C, Duncan MJ, Gomersall S, et al. The impact of an m-Health financial
incentives program on the physical activity and diet of Australian truck drivers. BMC Public Health 2017 May 18;17(1):467
[FREE Full text] [doi: 10.1186/s12889-017-4380-y] [Medline: 28521767]
Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred reporting items for systematic reviews and
meta-analyses: the PRISMA statement. PLoS Med 2009 Jul 21;6(7):e1000097 [FREE Full text] [doi:
10.1371/journal.pmed.1000097] [Medline: 19621072]
Michie S, Ashford S, Sniehotta FF, Dombrowski SU, Bishop A, French DP. A refined taxonomy of behaviour change
techniques to help people change their physical activity and healthy eating behaviours: the CALO-RE taxonomy. Psychol
Health 2011 Nov;26(11):1479-1498. [doi: 10.1080/08870446.2010.540664] [Medline: 21678185]
Sterne JA, Savović J, Page MJ, Elbers RG, Blencowe NS, Boutron I, et al. RoB 2: a revised tool for assessing risk of bias
in randomised trials. BMJ 2019 Aug 28;366:l4898. [doi: 10.1136/bmj.l4898] [Medline: 31462531]
Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-analyses. BMJ 2003 Sep
06;327(7414):557-560 [FREE Full text] [doi: 10.1136/bmj.327.7414.557] [Medline: 12958120]
Orleans CT. Promoting the maintenance of health behavior change: recommendations for the next generation of research
and practice. Health Psychol 2000 Jan;19(1S):76-83. [doi: 10.1037/0278-6133.19.suppl1.76] [Medline: 10709951]
mHealth: New Horizons for Health Through Mobile Technologies. Geneva: World Health Organization; 2011.
Gal R, May AM, van Overmeeren EJ, Simons M, Monninkhof EM. The effect of physical activity interventions comprising
wearables and smartphone applications on physical activity: a systematic review and meta-analysis. Sports Med Open 2018
Sep 03;4(1):42 [FREE Full text] [doi: 10.1186/s40798-018-0157-9] [Medline: 30178072]
Brickwood K, Watson G, O'Brien J, Williams AD. Consumer-based wearable activity trackers increase physical activity
participation: systematic review and meta-analysis. JMIR Mhealth Uhealth 2019 Apr 12;7(4):e11819 [FREE Full text]
[doi: 10.2196/11819] [Medline: 30977740]
Eckerstorfer LV, Tanzer NK, Vogrincic-Haselbacher C, Kedia G, Brohmer H, Dinslaken I, et al. Key elements of mHealth
interventions to successfully increase physical activity: meta-regression. JMIR Mhealth Uhealth 2018 Nov 12;6(11):e10076
[FREE Full text] [doi: 10.2196/10076] [Medline: 30425028]
Schoeppe S, Alley S, Van Lippevelde W, Bray NA, Williams SL, Duncan MJ, et al. Efficacy of interventions that use apps
to improve diet, physical activity and sedentary behaviour: a systematic review. Int J Behav Nutr Phys Act 2016 Dec
07;13(1):127 [FREE Full text] [doi: 10.1186/s12966-016-0454-y] [Medline: 27927218]
Flores Mateo G, Granado-Font E, Ferré-Grau C, Montaña-Carreras X. Mobile phone apps to promote weight loss and
increase physical activity: a systematic review and meta-analysis. J Med Internet Res 2015 Nov 10;17(11):e253 [FREE
Full text] [doi: 10.2196/jmir.4836] [Medline: 26554314]
Islam MM, Poly TN, Walther BA, Jack Li YC. Use of mobile phone app interventions to promote weight loss: meta-analysis.
JMIR Mhealth Uhealth 2020 Jul 22;8(7):e17039 [FREE Full text] [doi: 10.2196/17039] [Medline: 32706724]
Tang MS, Moore K, McGavigan A, Clark RA, Ganesan AN. Effectiveness of wearable trackers on physical activity in
healthy adults: systematic review and meta-analysis of randomized controlled trials. JMIR Mhealth Uhealth 2020 Jul
22;8(7):e15576 [FREE Full text] [doi: 10.2196/15576] [Medline: 32706685]

https://mhealth.jmir.org/2022/1/e30682

XSL• FO
RenderX

Jung & Cho

JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 1 | e30682 | p. 17
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
49.

50.

51.
52.
53.

54.

55.

Jung & Cho

Feter N, Dos Santos TS, Caputo EL, da Silva MC. What is the role of smartphones on physical activity promotion? A
systematic review and meta-analysis. Int J Public Health 2019 Jun;64(5):679-690. [doi: 10.1007/s00038-019-01210-7]
[Medline: 30758514]
Romeo A, Edney S, Plotnikoff R, Curtis R, Ryan J, Sanders I, et al. Can smartphone apps increase physical activity?
Systematic review and meta-analysis. J Med Internet Res 2019 Mar 19;21(3):e12053 [FREE Full text] [doi: 10.2196/12053]
[Medline: 30888321]
Stephens J, Allen J. Mobile phone interventions to increase physical activity and reduce weight: a systematic review. J
Cardiovasc Nurs 2013;28(4):320-329 [FREE Full text] [doi: 10.1097/JCN.0b013e318250a3e7] [Medline: 22635061]
Siopis G, Chey T, Allman-Farinelli M. A systematic review and meta-analysis of interventions for weight management
using text messaging. J Hum Nutr Diet 2015 Feb;28 Suppl 2:1-15. [doi: 10.1111/jhn.12207] [Medline: 24480032]
Johns DJ, Hartmann-Boyce J, Jebb SA, Aveyard P, Behavioural Weight Management Review Group. Diet or exercise
interventions vs combined behavioral weight management programs: a systematic review and meta-analysis of direct
comparisons. J Acad Nutr Diet 2014 Oct;114(10):1557-1568 [FREE Full text] [doi: 10.1016/j.jand.2014.07.005] [Medline:
25257365]
Bort-Roig J, Gilson ND, Puig-Ribera A, Contreras RS, Trost SG. Measuring and influencing physical activity with smartphone
technology: a systematic review. Sports Med 2014 May;44(5):671-686. [doi: 10.1007/s40279-014-0142-5] [Medline:
24497157]
O'Reilly GA, Spruijt-Metz D. Current mHealth technologies for physical activity assessment and promotion. Am J Prev
Med 2013 Oct;45(4):501-507 [FREE Full text] [doi: 10.1016/j.amepre.2013.05.012] [Medline: 24050427]

Abbreviations
MD: mean difference
mHealth: mobile health
PA: physical activity
PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses
RCT: randomized controlled trial
SMD: standardized mean difference

Edited by L Buis; submitted 25.05.21; peer-reviewed by S Buckingham, K Basen-Engquist; comments to author 26.07.21; revised
version received 17.09.21; accepted 14.12.21; published 21.01.22
Please cite as:
Jung J, Cho I
Promoting Physical Activity and Weight Loss With mHealth Interventions Among Workers: Systematic Review and Meta-analysis of
Randomized Controlled Trials
JMIR Mhealth Uhealth 2022;10(1):e30682
URL: https://mhealth.jmir.org/2022/1/e30682
doi: 10.2196/30682
PMID:

©Jiyeon Jung, Inhae Cho. Originally published in JMIR mHealth and uHealth (https://mhealth.jmir.org), 21.01.2022. This is an
open-access
article
distributed
under
the
terms
of
the
Creative
Commons
Attribution
License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in JMIR mHealth and uHealth, is properly cited. The complete bibliographic information,
a link to the original publication on https://mhealth.jmir.org/, as well as this copyright and license information must be included.

https://mhealth.jmir.org/2022/1/e30682

XSL• FO
RenderX

JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 1 | e30682 | p. 18
(page number not for citation purposes)

