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Abstract

Background: Menta health isacomplex condition, highly related to emotion. The COVID-19 pandemic caused a significant
spike in depression (from isolation) and anxiety (event related). Mobile Health (mHealth) and telemedicine offer solutions to
augment patient care, provide education, improve symptoms of depression, and assuage fears and anxiety.

Objective: Thisreview aimsto assess the effectiveness of mHealth to provide mental health care by analyzing articles published
in the last year in peer-reviewed, academic journals using strong methodology (randomized controlled trial).

Methods: We queried 4 databases (PubMed, CINAHL [Cumulative Index to Nursing and Allied Health Literature], Web of
Science, and ScienceDirect) using a standard Boolean search string. We conducted this systematic literature review in accordance
with the Kruse protocol and reported it in accordance with the PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analysis) 2020 checklist (n=33).

Results: A total of 4 interventions (mostly mHealth) from 14 countries identified improvements in primary outcomes of
depression and anxiety aswell asin several secondary outcomes, namely, quality of life, mental well-being, cognitive flexibility,
distress, sleep, self-efficacy, anger, decision conflict, decision regret, digestive disturbance, pain, and medication adherence.
Conclusions: mHealth interventions can provide education, treatment augmentation, and serve asthe primary modality in mental
health care. The mHealth modality should be carefully considered when evaluating modes of care.

Trial Registration: PROSPERO International Prospective Register of Systematic Reviews CRD42022343489;
https://www.crd.york.ac.uk/PROSPERO/display_record.php?Recordl D=343489

(IMIR Ment Health 2022;9(12):e42301) doi: 10.2196/42301
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friendships and intimate relationships [2]. The perception of
mental health can be culturally based and highly related to
self-actualization [3]. For the purposes of this manuscript, we

Rationale
) ) o define mental health as being able to work creatively and
Mental hedlth is a complex topic that is highly related t0 o4 ctively, to relate to others in a way that is mutually

emotion, because emotional regulation is necessary for daily  igfying, ‘and to feel comfortable when aone, usualy
functioning [1]. Emotional regulation is necessary for developing a rich and fulfilling inner life [4]. The
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psychopathology of mental illnessis aso complicated. Mental
illness can manifest itself in terms of depression and anxiety,
which are the major foci of this manuscript. Depression can be
described asamood (sadness or lack of enjoyment), asymptom,
asyndrome, or adisorder [5]. During the COVID-19 pandemic,
college students were particularly affected by depression due
to theisolation created by the pandemic thrust upon them during
atimein their lives when they expected to be highly socially
active [6]. Anxiety often refers to multiple mental and
physiological phenomena, including fear, distress, and aconstant
state of worry over eventsor actua situations[7]. The pandemic
created COVID-19 anxiety, which has been added to alist of
anxiety disorders[8].

Telemedicine and telehealth are defined as healing at adistance
using information communication technologies to improve
health outcomes [9]. The World Health Organization does not
distinguish between these terms, so they will be used
interchangeably in this manuscript. Telemedicine has existed
for decades, but it became an essential modality of care during
the COVID-19 pandemic. The highly contagious nature of
COVID-19 prevented face-to-face appointments, and many
providers were forced into this modality before they thought
they were ready [10]. Despite this challenge, many providers
discovered the effectiveness this modality can enable, including
the use of mobile health (mHealth) and eHealth [11]. mHealth
is a component of eHealth and telehealth that enables medical
and public health practices through mobile devices, such as
smartphones, patient monitoring devices, and other wireless
devices [12]. Mobile devices have blurred the lines between
tablets and computers, and the computing power of mobile
devices enables the use of many apps formerly only available
on acomputer. This study focuses on the intersection between
mHealth and mental health care.

Studies have shown that some college students are comfortable
with mental health screening through mHealth modalitiesin the
areas of performance expectancy and social influence [13].
Social influence and the stigma associated with mental health
care greatly influence this age bracket (18-24 years) and their
willingness to answer questions over their mobile devices.
Telemedicine offers safety and efficiency, but several limitations
prevent wide adoption such as technical problems, patient
distraction, lack of confidentiality, compromised therapeutic
aliance, and the management of unstable patients through a
distance modality [6].

mHealth for an older population has hot been entirely successful
as well mostly due to the digita divide inherent to older
populations and overall digital literacy [14]. Practitioners
recognize this gap, and some have even tried to bridge the gap
with intensive training to enable their patients to participate in
thismodality of care. Unfortunately, they found that a substantial
number of older adults either do not have the technology or
cannot negotiate the technology, despite this training. This
population experiences high rates of depression, either due to
illnesses, such as cancer (incidence as high as 58%) [15], or
dementia (incidence as high as 34%) [16]. The overall
prevalence of depression among older adults is estimated at
28.4% [17].
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One systematic review from 2022 analyzed 26 articles over 10
years[18]. It found amajor reduction in symptoms of depression
among trialsthat included participants with moderate to severe
depression, but not as strong as an effect among trialsinvolving
participants with mild to moderate depression. The reviewers
concluded that app-based interventions have a moderate effect
to reduce symptoms of depression.

Another systematic review from 2022 analyzed 21 articles about
telepsychiatry over 15 years[19]. It identified familiar themes
such as equivalence to in-person, convenience, overcoming
remoteness, and timely accessto treatment with specialists. The
reviewers concluded that the video tel econferencing technology
enables telepsychiatry in both the home and the emergency
department on par with in-person reviews with the additional
benefit of wider access and timeliness to treatment.

Objectives

The purpose of thisreview isto analyze studies published over
the last year that examine mHealth as an intervention to both
screen for and treat symptoms of mental health among adults
aged over 18 years with strong methodological design
(randomized controlled trial [RCT]). Theintention of thisreview
isto focus on mental health interventions during 1 year of the
COVID-19 pandemic.

Methods

Protocol and Registration

Thisreview isconducted in accordance with the Kruse protocol
for writing a systematic review. It is reported in accordance
with the PRISMA (Preferred Reporting Items for Systematic
Reviewsand Meta-Analysis) checklist. Thisreview isregistered
with PROSPERO (registration number CRD42022343489).

Eligibility Criteria

This review focused on studies with strong methodology
including participants who were adults (>18 years of age) that
were published in peer-reviewed, academic journals over the
last year. Other systematic reviews were excluded to avoid
confounding theresults. All reporting isin accordance with the
PRISMA 2020 standard [20].

Information Sources

A total of 4 research databases were queried: PubMed
(MEDLINE), CINAHL (Cumulative Index to Nursing and
Allied Health Literature), Web of Science, and ScienceDirect
from Embase. They were queried on August 14, 2022. These
databases were chosen due to their availability and
comprehensive indexing of research. Their availability make it
easier for others to duplicate our study. Their comprehensive
indexing ensures we capture a majority of the literature in our
search.

Search Strategy

Our initia processincluded asearch on Google Scholar to better
understand the topic and recent work published. We gathered
information from Google Scholar into an MS Excel spreadsheet
to enable the review team to read the articles so that we could
see the key terms these studies used for indexing. Using the
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Medica Subject Headings (MeSH) from the US National
Library of Medicine, we created a Boolean search string to
exhaustively query the databases without redundant terms. We
used the same search strategy in all databases and similar filter
strategies.

Selection Process

In accordance with the Kruse protocol [21], we searched key
termsin all databases using a Boolean search string: (mhealth
OR “mobile app” OR telemedicine) AND (“mental health” OR
“behavioral health” OR “depression”). Weremoved duplicates,
filtered the results, and screened abstracts for applicability to
our objective statement [21]. We selected only studies with
strong methods (eg, RCT). The RCT and true experimentswere
chosen due to their rigorous adherence to control groups and
comparisons to the same.

Data Collection Process

The Kruse protocol standardized an MS Excel spreadsheet as
a data extraction tool and as an analysis tool [21]. The
Spreadsheet’s standardized fields allowed the collection of
additional dataat each step of the process, thusmaking analysis
robust and useful to both clinicians and administrators. Through
3 consensus meetings we finalized the group of articles for
analysis, identified themes, and finalized the additional analysis
through a data synthesis method.

Data ltems

In accordance with the Kruse protocol [21], we collected the
following fields of data at each step: Google Scholar step (date
of publication, authors, study title, journal, impact factor from
Journal Citations Reports, study design, key terms, experimental
intervention, results, and comments from each reviewer); filter
articles step (the number of results before and after each filter
was applied in all 4 databases); abstract screening step (database
source, date of publication, authors, study title, journal,
screening decision for each reviewer, notes about rejections,
consensus meeting 1 determination of screening decision, and
a set of rgjection criteria); analysis step (database source, date
of publication, authors, study title, participants, experimental
intervention, results compared with a control group, medical
outcomes, study design, sample size, bias effect size, country
of origin, statistics used, patient satisfaction, facilitators to
adoption, barriers to adoption, and the strength and quality of
evidence).

Study Risk and Reporting of Bias Assessment

Risk of biaswas determined through multiple means. Reviewers
used the John's Hopkins Nursing Evidence-Based Practice
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(JHNEBP) tool assessment of the strength and quality of
evidence[22]. Strength of evidenceisbased on the study design
(eg, RCT, quasi-experimental, qualitative), and the quality of
evidence is based on adeguate sample size, adequate control,
and consistency of results. Reviewers also made anote of other
observations of bias such as selection, sample, design, or
publication bias. These observations and the JHNEBP
assessment of the strength and quality of evidence were used
for interpreting the results, because bias can limit the internal
and external validity of the results[23].

Effect M easures

The preferred methodol ogiesfor this review werethe RCT and
true experiments because these are the strongest group of
methodologiesin the JHNEBP tool. The preferred measures of
effect were the Cohen d, but other measures of effect were also
collected, such as the odds ratio. All measures of effect were
tabulated for those studies in which they were reported.

Synthesis M ethods

We performed a thematic analysis of the data extracted [24].
This thematic analysis helped us make sense of the data by
grouping same or similar observationsinto themes. Themesand
individual observations were then tabulated for both reporting
and to enable inferences.

Additional Analysesand Certainty Assessment

Sensitivity, specificity, and effect size were tabulated and
included in the data extraction. Combined with the narrative
analysis, this provided us with certainty assessments. The
frequency of themes does not imply importance, but it does
provide confidence in the data analyzed.

Ethics Approval

No human subjects were used in this research. It is therefore
IRB exempt.

Results

Overview

Figure 1 illustrates the study selection process. The query of 4
databases resulted in 23,713 results; however, 21,426 of these
resultswere duplicates. After filtering and screening, reviewers
were left with 67 articles eligible for review. The reviewers
chose to only analyze the RCTs, because this is the highest
strength of evidencein the JHNEBP. This can be seenin Figure
1 under “methods not strong,” meaning we excluded all but
RCTsand true experiments. The remaining group of studiesfor
analysiswas 33.
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Figure 1. Article selection process. CINAHL: Cumulative Index to Nursing and Allied Health Literature; WoS: Web of Science.

Identification

Screening

Included | |

Study Selection
Study Characteristics

Identification of studies via databases and registries

Records identified from:
WoS=1729
CINAHL=246
PubMed=982
ScienceDirect=3194

(n=6151)

Records removed before
screening:
Duplicates (n=5705)
Ineligible {(n=11)
Other (n=0)

Records screened
(n=435)

Records excluded
(-236)

Records retrieved
(n=199)

Records not retrieved

(0)

Full-text articles assessed for
eligibility
(n=199)

Records excluded:
Protocols (n=8)
Opinion (n=0)

Not germane {(n=158)
(-166)

Studies included n analysis
(n=33)

Following the PRISMA checklist [20] and the Kruse protocol

[21], we extracted the

following data fields: participants,

intervention, comparison with the control or other group,
medical outcomes, and study design (PICOS; Table 1) asaway
to summarize study characteristics, as required by PRISMA.
Of the 33 studies analyzed over the 1-year period, 17 werefrom
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2021 [25-41] and 16 were from 2022 [42-57]. All studieswere
RCTs involving adults, and 48% (16/33) involved an average
age of 50 years or above. About 64% (21/33) used an mHealth
or eHealth app astheintervention, 21% (7/33) used telemedicine
over computer or mobile device, 12% (4/33) used telephone,
and 3% (1/33) used telemonitoring. Studies originated from 14
countries, but 42% (14/33) originated from the United States
and 9% (3/33) from China, which accounted for over half of
the studies.
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Table 1. Summary of study characteristics (PICOS?).
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Authors Participants Experimental inter-  Results (compared with the control ~ Medica outcomesreport-  Study
vention group) ed design
Acierno et a [25] Adult femaleswith PTSDP  Telemedicine Reduced depression, but therewere  Decrease in depression, RcTC
from sexual trauma, aver- no differencesin dose received or but not statistically signif-
age age 43.4 years, 64% PTSD symptom reduction icant
African American
Baek et al [26] Adults, average age 41.9  Health® app The intervention group showed ade- Decreased depression, RCT
years, 67% female (MibyeongBogam ~ Creasein depression (P=.003), anxiety  anxiety, sleep distur-
[MBBG]) (P=.01), sleep disturbance (P=.02),  bance, anger, pain, fa-
anger (P=.003), and pain (P=.02) tigue, digestive distur-
greater than the control group; also  bance
fatigue (P=.6) and digestive distur-
bance (P=.76) were not statistically
significant
Colominaeta [27] Adults, average age 73 mHealth self-man-  Decreased anxiety more than the Decreased anxiety, but ~ RCT
years, 66% female agement app (CON-  control group, but there were no dif-  not statistically signifi-
NECARE) ferencesin depression symptomreduc-  cant over traditional care
tion
Dobkin et a [28] Adult veterans, average Video-to-homecog- Intervention outperformed treatment Decreased depression RCT
age 67.8 years, 100% nitive behavioral asusual acrossal 3 measures of de-  and anxiety
male, 92% White therapy pression (P=.001), decreased anxiety,
but not statistically significant
Domogallaet al [29] Adultswlilgl psori:a%ié0 /aver- ?Health study and  gignificant reduction in HADS®, Secreeged anxietyand  RCT
PO ageTyeArs B ISsasemanagement |\ ps-pf (P=.04), and HADS-A9 ~ dePression
ap (P=.05) morethan thosein the control
group
Fang et al [30] Adults 100% female mHealth app (Pink  Decreased anxiety, depression, deci- Decreased anxiety, de- RCT
Journey) sion conflict, and decision regret more  pression, decision con-
than the control group, but not statis- ~ flict, decision regret, and
tically significant from control; de-  body image distress
creased body image distress (P=.027)
Fortney et a [31] Adults average age 39 Telepsychiatry Decreased depression and anxiety, Decreased depression RCT
years, 70% female, 66% but with small effect and anxiety
White
Huberty et a [32] Adultsaverageage44.2  mHealth app Decreased anxiety (P<.001) and de- Decreased anxiety and  RCT
years, 78% female, 56% pression (P<.001) morethanthecon- depression
White trol group
Jones et a [33] Adultsaverageage 534  mHealth app Decreased HADS morethanthecon- Decreased anxiety and ~ RCT
years (WRAP) trol group depression
Krzyzanowskaet al  Adults <40<75 years, me- Telephone No effect on anxiety, depression, or  No effect on anxiety, de- RCT
[34] dian age 55 years self-efficacy pression, or self-efficacy
Moskowitzeta [35] Adultsaverageage 37.95 eHealth Decreased depression (P<.06) more  Decreased depression RCT
years, 74% femae than the control group
Pakrad et a [36] Adultsaverageage 62.7  mHealth app Decreased anxiety (P<.028), stress  Decreased depression, RCT
years, 82% male (P<.022), and quality of life (P<.001) anxiety, and stress, and
more than the control. Decreased de-  increased quality of life
pression more than the control group,
but not statistically significant
(P<.063)
Rollmaneta [37]  Adultsaverageage63.9  Telephone Decreased depression more than the  Decreased depression RCT
years, 56% male, 74% control group
White
Romijn et a [38] Adults, average age 36.25 eHealth cognitive Decreased anxiety more than the Decreased anxiety RCT
years, 75% White behavioral therapy  control group
(inference-based

cognitive behavioral
therapy)
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Authors Participants Experimental inter-  Results (compared with the control ~ Medica outcomesreport-  Study
vention group) ed design
Su and Yu [39] Adults, average age 55.75 eHedlth Decreased anxiety more than the Decreased anxiety RCT
years, 85% male, 100% control group, no effect on depression
Chinese
Taguchi et al [40] Adults, average age 50 Video-based cogni- Decreased depression and anxiety Decreased depression RCT
years, 67% femae tivebehaviora thera-  (not statistically significant from the and anxiety
py control)
Wong et a [41] Adults >60 years, average mHealth app Decreased depression (not stetistically Decreased depression, RCT
age 72 years, 82% female significant over the control group),  improved medication ad-
increased medication adherence herence, self-efficacy,

(P<.001), self-efficacy (P<.16), and and quality of life
quality of life (P<.04)

Aikenset a [42] Adults, average age 48.6  Telephone (automat- Decreased depression more thanthe  Decreased depression, RCT
years, 81% female, 74%  ed interactive voice  control group, with medium effect;  increased self-efficacy

White response) increased self-efficacy
Akin-Sari et a [43] Adults, average age 23 mHealth app Decreased depressionand COVID-19  Decreased depression, RCT
years, 78% femae distress more than the control group  decreased COVID-19
distress
Bathgate et al [44]  Adults, averageage 32.4  Telemedicine Decreased depression more thanthe  Decreased depression RCT
years, 81% female, 97% control (P=.78), anxiety but not more and anxiety, increased
White than the control (P=.6), increased coping self-efficacy and

coping self-efficacy but not morethan  quality of life
the control (P=.93), increased quality

of life (physica functioning, socia

functioning, and vitality)

Catuara-Solarzetal  Adults, average age 40 mHealth app Decreased anxiety (P=.04), increase  Decreased anxiety, in- RCT
[45] years, 54% femae inresilience (P=.001), sleep (P=.01), creasein resilience,
and mental well-being (P=.02) more sleep, and mental well-
than the control group being
Deady et a [46] Adults, average age 40 mHealth app (Head- Improved depression, anxiety, re- Improved depression, RCT
years, 74% male Gear) silience, and well-being morethanthe  anxiety, resilience, and
control group (P=.0031) well-being
Drew et a [47] Adults, averageage 48.4  eHealthapp (SHED- Improved depression, sleep, cognitive  Improved depression, RCT
years, 100% male IT) flexibility more than the control sleep, cognitiveflexibili-
ty
Guo et al [48] Adults, average age 28.3  mHealth, social me-  Improved depression morethanthe  Decreased depression RCT
years, 95% male, 100% dia (RundLove) control
Chinese
Gustafson et a [49] Adults, >65 years, average eHealth app (EI- Improved depression (ORh -0.20, !Decrmd depression, RCT
age 76.5 years, 74% fe- derTree) P=.034) and overall mental health increased mental health,
male, 89% White quality of life (OR 0.32, P=.007) increased quality of life
more than the control group
Kuhn et d [50] Adults, averageage 44.5 mHealth app Decreased depression (d=-0.8, Decreased depression RCT
years, mostly male P<.012) and sleep-related impairment  and sleep-related impair-
(d=-0.6, P<.04) morethan thecontrol ment
group
Lopez et d [51] Adults, average age 44 Telemedicine Reduced depression, but therewere  Decreasein depression, RCT
years, 100% female no differences in dose received or but not statistically signif-
PTSD symptom reduction icant
Mitchell et al [52] Adults, average age 51 Telemedicinecogni- Decreased depression and readmis-  Decreased depression RCT
years, 60% femae tivebehaviora thera-  sion (P<.012) more than the control
py (RED-D)
Nardi et a [53] Adults, averageage 42.9  mHealth app (un- Decreased anxiety (P=.005) andwor- Decreased anxiety and ~ RCT
years, 93% femae winding anxiety) ry (P=.01) more than the control worry
Orman et a [54] Adults, average age 68.4  Telephone Decreased depression and anxiety Decreased anxiety and ~ RCT
years, 64% male greater than usual care, short-term depression, and increased
positive effect on quality of life quality of life
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Authors Participants Experimental inter-  Results (compared with the control ~ Medica outcomesreport-  Study
vention group) ed design
Sun et a [55] Adults, 100% Chinese mHealth app (mind- Decreased depression and anxiety Decreased anxiety and ~ RCT
fulness) (P=.024) greater than usual care, but depression
depression wasnot statistically differ-
ent
Volpato et a [56] Adults, averageage 76.2  mHealth cognitive  Decreased anxiety and depression, Decreased anxiety and ~ RCT
years, 51% male behavioral therapy  but not statistically significant than ~ depression, improved
the control. Improved adherenceto  quality of life, and nonin-
noninvasive ventilation (P<.001) and vasive ventilation
quality of life (P<.002)
Ware et a [57] Adults, average age 59 Telemonitoring No effect on anxiety or depression.  Improved self-caremain- RCT

years, 56% male

Improved self-care maintenance,
management, confidence, and physi-
cal quality of life

tenance, management,
confidence, and physical
quality of life

8PICOS: participants, intervention, comparison with the control or other group, medical outcomes, and study design.

bpTSD: posttraumatic stress disorder.

®RCT: randomized controlled trial.

dmHealth: mobile health,

®HADS: Hospital Anxiety and Depression Scale

"HADSD: Hospital Anxiety and Depression Scale-Depression.
9HADS-A: Hospital Anxiety and Depression Scale-Anxiety.
"OR: odds ratio.

Risk of Biasin and Across Studies

The JHNEBP quality assessment tool identified the strength
and quality of evidence [22]. Strength of evidence is defined
by methodology: level | is defined as true experiments and
RCTs; level 11 is defined as quasi-experiments; and level 111 is
defined as nonexperimental, observational, and qualitative
studies. Levels IV and V are defined as expert opinions and
editorials. We only used RCTs in our systematic literature
review, so the group for analysis was 100% (33/33) level I. The
quality of evidence in the JHNEBP tool is defined by sample
size, consistency of results (based on established measurement
standards), control groups, conclusions, and literature reviews.
Each level accepts a lower standard. Level A is defined by
consistent results with sufficient sample sizes (based on power
analysis), adequate control groups, definitive conclusions, and
consistent recommendations based on extensive literature
reviews. Level B is defined by reasonably consistent results,
sufficient sample sizes, some control groups, fairly definitive
conclusions, and reasonably consistent recommendations based
on fairly comprehensive literature reviews. Level C is defined

https://mental.jmir.org/2022/12/e42301

by little evidence with inconsistent results, insufficient sample
sizes, and nondefinitive conclusions. In our group for analysis,
only 1 RCT (1/33, 3%) was defined as level B, while the rest
were defined aslevel A (32/33, 97%).

Reviewers also noted instances of bias, because bias can limit
external and internal validity [23]. There were 30 instances of
selection bias (affecting internal validity), and 28 instances of
sample bias (affecting external validity). Thelatter were usually
dueto ahigh percentage of sex or racein the sample. Theformer
were due to studies conducted in 1 region of 1 country.

Results of I ndividual Studies

Table 2 summarizes the results of individual studies through
themes. Themes were identified when the same or similar
observation occurred in the literature. An observation-to-theme
match can be found in Multimedia Appendices 1 and 2. The
other dataitems collected (sample size, bias, effect size, country
of origin, statistics used, and JHNEBP strength and quality of
evidence ratings) can befound in Multimedia Appendix 3. The
average sample size was 331.
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Table 2. Summary of themes, sorted chronologically by author.
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Authors Intervention Results themes Medical outcomes Patient satisfac-  Effectivenessthemes  Barrier themes
themes themes tion themes
Aciernoet  Telemedicine Reduced depress «  Reduceddepres- «  Satisfied Reduced depres- «  May not be the pre-
a [25] sion sion sion ferred treatment
No statistical sig- Enabled prefer- method
nificance for at ence for «  Staff training
least one condition telemedicine o Lowreimbursement
Bagketd  HedirfeHedth Reduced depress  «  Reduceddepress «  Notreport- Reduced depress «  May not be the pre-
[26] app sion sion ed sion ferred treatment
Reduced anxiety «  Reduced anxiety Reduced anxiety method
Increased sleep e Increased sleep Increased sleep «  Staff training
Decreasedanger «  Decreased anger Decreased anger «  Low reimbursement
Decreased pain o  Decreased pain Decreased pain
Decreased digess «  Decreased diges Decreased diges-
tive disturbance tive disturbance tive disturbance
No statistical sig-
nificance for at
least one condition
Colomina  mHedth/eHedth Reduced anxiety «  Reducedanxiety «  Satisfied Reduced health  «  May not be the pre-
eta [27] app No effect on de- costs per patient ferred treatment
pression Reduced anxiety method
No statistical sig- «  Staff training
nificance for at o Lowreimbursement
least one condition
Dobkinet  Telemedicine Reduced depress «  Reducedanxiety «  Satisfied Reduced anxiety «  May not be the pre-
a [28] sion «  Reduced depres- Reduced depres- ferred treatment
Reduced anxiety sion sion method
No statistical sig- Extendedcareto «  Staff training
nificance for at rural patients «  Lowreimbursement
least one condition
Domogala mHedth/eHedth Reduced anxiety « Reducedanxiety «  Satisfied Reduced anxiety «  May not be the pre-
et a [29] app Reduced depress  «  Reduced depres- Reduced depres- ferred treatment
sion sion sion method
«  Staff training
Fangetal mHedth/eHedth Reduced anxiety «  Reducedanxiety o  Satisfied Reduced anxiety «  May not be the pre-
[30] app Reduced depress  «  Reduced depres- Reduced depres- ferred treatment
sion sion sion method
Decreased deci- «  Decreased deci- Decreased deci- «  Staff training
sion conflict sion conflict sion conflict «  Lowreimbursement
Decreased deci- «  Decreased deci- Decreased deci-
sion regret sion regret sion regret
Decreased distress «  Decreased dis- Decreased dis-
No statistical sig- tress tress
nificance for at
least one condition
Fortney et Telemedicine Reduced anxiety «  Reducedanxiety «  Notreport- Reduced anxiety «  May not be the pre-
a [31] Reduced depress  «  Reduced depres- ed Reduced depres- ferred treatment
sion sion sion method
o Staff training
o Lowreimbursement
Huberty et mHedth/eHedth Reduced anxiety «  Reducedanxiety o  Satisfied Reduced anxiety «  May not be the pre-
a [32] app Reduced depress  «  Reduced depres- Reduced depres- ferred treatment
sion sion sion method
o  Staff training
Jonesetal mHedth/eHedth Reduced anxiety « Reducedanxiety «  Satisfied Reduced anxiety «  May not be the pre-
[33] app Reduced depress  «  Reduced depres- Reduced depres- ferred treatment
sion sion sion method

«  Staff training
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Authors Intervention Results themes Medical outcomes Patient satisfac-  Effectivenessthemes  Barrier themes
themes themes tion themes
Krzyzanons  Telephone No effect onanxi- «  None «  Notreport- None «  May not bethe pre-
kaet a ety ed ferred treatment
[34] No effect on de- method
pression «  Staff training
No effect on self-
efficacy
Moskowitz mHedth/eHedth Reduced depress «  Reduceddepres- «  Satisfied Reduced depres- «  May not be the pre-
et a [35] app sion sion sion ferred treatment
method
«  Staff training
o Lowreimbursement
Pakradet  mHedth/eHedth Reduced anxiety « Reducedanxiety «  Satisfied Reduced anxiety «  May not be the pre-
a [36] app Decreased distress «  Decreased dis- Decreased dis- ferred treatment
Increased quality tress tress method
of life e Increased quality Reduced depres- «  Staff training
Reduced depres- of life sion «  Lowreimbursement
sion «  Reduced depres- Increased quality
No statistical sig- sion of life
nificance for at
least one condition
Rollman et  Telephone Reduced depress «  Reduceddepres- «  Notreport- Reduced depres- «  May not be the pre-
a [37] sion sion ed sion ferred treatment
method
«  Staff training
«  Lowreimbursement
Romijnet  mHedth/eHedth Reduced anxiety « Reducedanxiety «  Satisfied Reduced anxiety «  May not be the pre-
a [38] app ferred treatment
method
o Staff training
Suand Yu mHedth/eHedth Reduced anxiety « Reducedanxiety «  Notreport- Reduced anxiety «  May not be the pre-
[39] app No effect on de- ed ferred treatment
pression method
o Staff training
Taguchi et Telemedicine Reduced anxiety «  Reducedanxiety «  Notreport- Reduced anxiety «  May not be the pre-
a [40] Reduced depress  «  Reduced depres- ed Reduced depres- ferred treatment
sion sion sion method
No statistical sig- o Staff training
nificance for at
least one condition
Wong eta mHedth/eHedth Reduced depress  «  Reduceddepress «  Not report- Reduced depress «  May not be the pre-
[41] app sion sion ed sion ferred treatment
No statistical sig- «  Increasedmedica Increased medica method
nificance for at tion adherence tionadherence «  Staff training
leastonecondition «  Increased self-ef- Increased self-ef- «  Low reimbursement
Increased medica- ficacy ficacy
tion adherence o Increased quality Increased quality
Increased self-effi- of life of life
cacy
Increased quality
of life
Aikenset  Telephone Reduced depress «  Reduceddepres- «  Notreport- Reduced depres- «  May not be the pre-
a [42] sion sion ed sion ferred treatment
Increased sdlf-effi- o  Increased self-ef- Increased self-ef- method
cacy ficacy ficacy «  Staff training

. L ow reimbursement
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Authors Intervention Results themes Medical outcomes Patient satisfac-  Effectivenessthemes  Barrier themes
themes themes tion themes
Akin-Sari  mHedth/eHedth Reduced depress «  Reduceddepres- «  Notreport- « Reduceddepress «  May not bethe pre-
et a [43] app sion sion ed sion ferred treatment
Decreased distress «  Decreased dis- o Decreased dis- method
tress tress «  Staff training
o Lowreimbursement
Bathgateet Telemedicine Reduced depress «  Reduceddepress .  Satisfied « Reduceddepress «  May not be the pre-
a [44] sion sion sion ferred treatment
Reduced anxiety «  Reduced anxiety «  Reduced anxiety method
Increased self-effi- «  Increased self-ef- e Increased seif-ef- «  Staff training
cacy ficacy ficacy «  Lowreimbursement
Increased quality «  Increased quality o Increased quality
of life of life of life
No statistical sig-
nificance for at
least one condition
Catuara- mHedth/eHedth Reduced anxiety « Reducedanxiety . Satisfied « Reducedanxiety « May not bethe pre-
Solarzeta app Decreased fa- o  Decreased fa- o  Decreased fa- ferred treatment
[45] tigue/increased re- tigue/increased tigue/increased method
silience resilience resilience o Staff training
Increased sleep e Increased sleep e Increased sleep
Increased mental «  Increased mental e Increased mental
well-being/cogni- well-being/cogni- well-being/cogni-
tive flexibility tive flexibility tive flexibility
Deady eta mHedth/eHedth Reduced depress «  Reduceddepress .  Notreport- « Reduceddepress «  May not bethe pre-
[46] app sion sion ed sion ferred treatment
Reduced anxiety «  Reduced anxiety «  Reduced anxiety method
Decreased fa- o  Decreased fa- o  Decreased fa- o Staff training
tigue/increased re- tigue/increased tigue/increased
silience resilience resilience
Increased mental  «  Increased mental e Increased mental
well-being/cogni- well-being/cogni- well-being/cogni-
tive flexibility tive flexibility tive flexibility
Dreweta mHedth/eHedth Reduced depress «  Reduceddepres- «  Notreport- « Reduceddepress «  May not bethe pre-
[47] app sion sion ed sion ferred treatment
Increased sleep e Increased sleep e Increased sleep method
Increased mental «  Increased mental e« Increasedmenta .  Staff training
well-being/cogni- well-being/cogni- well-being/cogni-
tive flexibility tive flexibility tive flexibility
Guoeta mHedlth/eHedlth Reduced depress «  Reduceddepres- «  Notreport- «  Reduceddepress «  May not bethe pre-
[48] app sion sion ed sion ferred treatment
method
o  Staff training
Gustafson ~ mHedth/eHedth Reduced depress  «  Reduceddepres- «  Notreport- «  Reduceddepress «  May not bethe pre-
et a [49] app sion sion ed sion ferred treatment
Increased mental «  Increased mental o Increased mental method
well-being/cogni- well-being/cogni- well-being/cogni- «  Staff training
tive flexibility tive flexibility tive flexibility o Lowreimbursement
Increased quality «  Increased quality e Increased quality
of life of life of life
Kuhnetad mHedth/eHedth Reduced depress  «  Reduceddepress .  Notreport- « Reduceddepress «  May not be the pre-
[50] app sion sion ed sion ferred treatment
Increased sleep e Increased sleep e Increased sleep method
o Staff training
o Lowreimbursement
Lopezeta Telemedicine o Reduceddepress « Notreport- «  Reduced depres-
[51] sion ed sion
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Authors Intervention Results themes Medical outcomes Patient satisfac-  Effectivenessthemes  Barrier themes
themes themes tion themes
+  Reduced depres- «  May not bethe pre-
sion ferred treatment
o Nostatistical sig- method
nificance for at «  Staff training
least one condition o Lowreimbursement
Mitchell et Telemedicine . Reduceddepress .« Reduceddepress o  Satisfied .« Reduceddepress «  May not bethe pre-
a [52] sion sion sion ferred treatment
o  Decreased read- method
missions o Staff training
o Low reimbursement
Nardi etal mHedth/eHedth «  Reduced anxiety « Reducedanxiety « Notreport- «  Reduced anxiety o  May not bethe pre-
[53] app o Decreaseddistress « Decreased dis- ed o Decreased dis- ferred treatment
tress tress method
«  Staff training
o Lowreimbursement
Ormanet  Telephone o Reduceddepress .« Reduceddepress « Notreport- . Reduceddepress «  May not bethe pre-
a [54] sion sion ed sion ferred treatment
Reduced anxiety Reduced anxiety Reduced anxiety method
Increased quality Increased quality Increased quality «  Staff training
of life of life of life
Sunetad mHedth/eHedth Reduced depres- Reduced depres- «  Notreport- Reduced depres- «  May not be the pre-
[55] app sion sion ed sion ferred treatment
Reduced anxiety Reduced anxiety Reduced anxiety method
No statistical sig- o  Staff training
nificance for at
least one condition
Volpato et mHedth/eHedth Reduced anxiety Reduced anxiety «  Notreport- Reduced anxiety «  May not be the pre-
a [56] app Reduced depres- Reduced depres- ed Reduced depres- ferred treatment
sion sion sion method
Increased quality Increased quality Increased quality «  Staff training
of life of life of life «  Lowreimbursement
Wareeta  Telemonitoring No effect on anxi- No effect on o Notreport- Increesed self-ef- «  May not be the pre-
[57] ety anxiety ed ficacy ferred treatment
No effect on de- No effect on de- Increased mental method
pression pression well-being/cogni- «  Staff training
Increased self-effi- Increased self-ef- tive flexibility
cacy ficacy Increased quality
Increased mental Increased mental of life
well-being/cogni- well-being/cogni-
tive flexibility tive flexibility
Increased quality Increased quality
of life of life

3mHealth: mobile health.

Results of Syntheses, Additional Analysis, and Certainty
of Evidence

A thematic analysis hel ped makes sense of the data collected.
Although thematic analyses are typically used for qualitative
analysis, other systematic reviews have al so used thistechnique
to makes sense of all observations from the data extraction
process, whether the studies were qualitative or quantitative
[10,11]. Thethemes and observations are tabulated into affinity
matrices for interpretation.

https://mental.jmir.org/2022/12/e42301

RenderX

Patient Satisfaction

Patient satisfaction was not reported in all studies (20/33, 61%);
however, 13/33 (39%) reported users were satisfied or highly
satisfied. At the point where these data were collected, users
were very pleased with the user interface and any further
progress in the interventions improved their mental health.

Results of I nterventions, Compared With the Control
Groups

Table 3 summarizes the results of interventions compared with
the control groups (treatment as usual, in-person). This section
is designed for the scientist or researcher. A total of 11 themes

JMIR Ment Health 2022 | vol. 9 | iss. 12 | e42301 | p. 11
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH

and 2 individual observations were identified by the reviewers
for atotal of 48 occurrencesintheliterature, whereas 11 themes
and 7 observations were noted for atotal of 95 observations. In
the 33 studies analyzed, 26 (79%) showed an improvement in
symptomsof depression [25,26,28-33,35-37,40-44,46-52,54-56],
while 19 (58%) showed an improvement in anxiety
[26-33,36,38-40,44-46,53-56]. Only 11/33 (33%) reported that
at least one symptom was not statistically significant when
compared with results from the control group, but the
improvement was still noted [25-28,30,36,40,41,44,51,55]. As
many as 7/33 (21%) showed an increase in quality of life
[36,41,44,49,54,56,57], and 5 (15%) showed an increase in
mental well-being, cognitive flexibility, or confidence

Table 3. Results compared with the control groups.

Kruse et a

[45-47,49,57]. A total of 4 themes emerged that each appeared
4/33 times (12%): decreased distress (body image or COVID-19
distress) [30,36,43,53], increased sleep (less sleep disturbance
or dleep-related impairment) [26,45,47,50], increased
self-efficacy [41,42,44,57], and the intervention had no effect
on depression [27,34,39,57]. A total of 2 themes each appeared
2/33times (6%): Decreased fatigue (increased resilience) [45,46]
and the intervention had no effect on anxiety [34,57]. The
following observations only occurred once in the literature:
decrease in anger [26], decrease in decision conflict [30],
decreasein decision regret [30], decreased digestive disturbance
[26], decreased pain [26], increased medication adherence [41],
and the intervention had no effect on self-efficacy [34].

Results themes and observations

Frequency, n (n=95)

Reduced depression [25,26,28-33,35-37,40-44,46-52,54-56]
Reduced anxiety [26-33,36,38-40,44-46,53-56]

No statistical significance for at least one condition [25-28,30,36,40,41,44,51,55]

Increased quality of life [36,41,44,49,54,56,57]
Increased mental well-being/cognitive flexibility [45-47,49,57]
Decreased distress [30,36,43,53]

Increased sleep [26,45,47,50]

Increased self-efficacy [41,42,44,57]

No effect on depression [27,34,39,57]
Decreased fatigue/increased resilience [45,46]
No effect on anxiety [34,57]

Decreased anger [26]

Decreased decision conflict [30]

Decreased decision regret [30]

Decreased digestive disturbance [26]
Decreased pain [26]

Increased medication adherence [41]

No effect on self-efficacy [34]

26
19

[N
[N

[ S e e e e N N N N N NS RN

M edical Outcomes Commensur ate With the Use of
mHealth

Table 4 summarizes the medical outcomes observed. A total of
8 themes and 6 individual observations were recorded
commensurate with the adoption of mHealth for the management

https://mental.jmir.org/2022/12/e42301

RenderX

of mental health for a total of 78 occurrences. The results
(compared with the control groups) and medical outcomeswere
very similar, but they are focused on observations for the
provider. The only differencewas 1 study [34] reported no effect
on depression or anxiety.
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Table4. Medical outcomes commensurate with the adoption of mobile health.

Medical outcomes themes and observations

Frequency, n (n=78)

Reduced depression [25,26,28-33,35-37,40-44,46-52,54-56]
Reduced anxiety [26-33,36,38-40,44-46,53-56]

Increased quality of life [36,41,44,49,54,56,57]

Increased mental well-being/cognitive flexibility [45-47,49,57]
Decreased distress [30,36,43,53]

Increased sleep [26,45,47,50]

Increased self-efficacy [41,42,44,57]

Decreased fatigue/increased resilience [45,46]

Decreased anger [26]

Decreased decision conflict [30]

Decreased decision regret [30]

Decreased digestive disturbance [26]

Decreased pain [26]

Increased medication adherence [41]

None [34]

26

=
©

N S = T = = = T = S T S O NS, BN

Effectiveness of mHealth to Manage M ental Health

Table 5 summarizes the themes and observations related to the
effectiveness of mHealth in managing mental health. These
were highly similar to the results and medical outcomes, but
they include observations for the health care administrator. A
total of 8 themes and 11 observations were noted for 82
observations. Because of the similarities with the previous
tables, only the differences will be reported. One study noted
the reduction in readmission when mHealth was used as part

https://mental.jmir.org/2022/12/e42301

RenderX

of the follow-up to focus on mental health conditions[52]. One
study highlighted that while the intervention did not result in a
statistically significant reduction in depression and anxiety over
normal care, it enabled apreferencefor telemedicine, if apatient
prefersit [25]. One study highlighted how the intervention can
extend care to rural patients [28]. Another study highlighted a
reduction in cost of care per patient when using mHealth over
traditional care[27]. Two studies reported no effects on mental
health from the intervention [34,57].
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Table5. Clinical and administrative effectiveness of mobile health to manage mental health.

Effectiveness themes and observations

Frequency, n (n=165)

Reduced depression [25,26,28-33,35-37,40-44,46-52,54-56]
Reduced anxiety [26-33,36,38-40,44-46,53-56]

Increased quality of life [36,41,44,49,54,56,57]

Increased mental well-being/cognitive flexibility [45-47,49,57]
Decreased distress [30,36,43,53]

Increased self-efficacy [41,42,44,57)

Increased sleep [26,45,47,50]

Decreased fatigue/increased resilience [45,46]

Decreased anger [26]

None [34,57]

Decreased decision conflict [30]

Decreased decision regret [30]

Decreased digestive disturbance [26]

Decreased pain [26]

Decreased readmissions?[52]

Enabled preference for telemedicine [25]

Extended care to rural patients [28]

Increased medication adherence [41]

Reduced health costs per patient®[27]

Administrative observations®

26

=
©

N S = T = =) SN =T S T S O NS, BN

[ N

Q
N

aCollected data that show effectiveness.

Barrierstothe Adoption of mHealth for Mental Health
Care

Three barriers were identified in the literature for the adoption
of mHealth for mental health care. mHealth and telemedicine
may not be the preferred modality of treatment for some patients
or providers. This, along with the requirement to train staff, was
identified in the literature 33 times [25-57]. The other barrier
wasfor countriesthat must receive reimbursement for care, and
that telemedicine modalities are not often fully reimbursed to
the point where they would pay for the intervention. This
observation occurred 19 times
[25-28,30,31,35-37,41-44,49-53,56] .

I nter actions Between | nterventions

When mHealth was used astheintervention, areduction in both
depression and anxiety was reported
[26,27,29,30,32,33,35,36,38,39,41,43,45-50,53,55,56]. The
same can be said for telemedicine [25,28,31,40,44,51,52], and
mostly for telephoneintervention [34,37,42,54]. Only 1 of each
telephone [34] intervention and telemonitoring [57] intervention
had no effect on depression or anxiety.

https://mental.jmir.org/2022/12/e42301

RenderX

Discussion

Summary of Evidence

This systematic literature review analyzed 33 RCTs from 14
countries published over a 1-year period in peer-reviewed,
academic journals using adults as participants (half of which
were older adults) to analyze the effectiveness of mHealth for
mental health care. A total of 4 interventions were studied:
mHealth or eHealth apps, telemedicine (delivered over either a
computer or a mobile device), telephone, and telemonitoring.
Strong study methodologies resulted in low bias within and
across studies. Observations of both sample and selection bias
were noted, but there was nothing significant to report from
these sources of bias. Overall, the interventions resulted in 26
instances of reduced depression; 19 instances of reduced anxiety;
7 instances of increased quality of life; 5 instances of increased
mental well-being; 4 instances of decreased stress, increased
self-efficacy, and increased deep; 2 instances of decreased
fatigue or increased resilience; and 1 instance each of decreased
anger, decision regret, decision conflict, digestive disturbance,
pain, readmission, and health care costs per patient. Only 2
studies reported no effect on depression and anxiety.

Future research should focus on standardizing mHealth into
clinical practice guidelinesfor thetreatment of some depression
and anxiety issues. mHealth interventions can be rapidly
deployed to awide range of patient for very little money [27].
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All but 2 studies reported improvementsin at least one area of
care[34,57]. Thisshowsgreat promisefor thismodality of care.

Results from this systematic review should empower providers
to adopt some mHealth interventions to augment or supplant
existing practices; however, afew barriers should be addressed.
While mHealth interventions can be conveniently adopted by
some providers, it may not be the preferred modality for some
patients. Providers should be sensitive to patient preferences.
As mHealth and telemedicine modalities are introduced to
provider clinics, staff training will have to take place, but after
initial training has occurred, small refresher training should be
all that is necessary. Finally, while many countries introduced
reimbursement mechanisms during the pandemic, many have
expired or have not been renewed. Thisis an important policy
point that this review documents. It is imperative that the
efficacy of thismodality be recognized asbeneficial to patients,
and as such they should be reimbursed appropriately.

Limitations

This study has several limitations. While confirmation bias can
create problems for researchers, multiple reviewers were used
to control for this bias. While selection bias can be a problem
with internal validity, multiple research databases were used to
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Data from this study can be obtained by asking the lead author.
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control for this bias. Publication bias is one this study did not
control for. Because we only used studies published in
peer-reviewed academic journals, it is possible there are other
studies without positive results that we failed to include in the
analysis. Our review used a Boolean search string from MeSH
to ensure the search was exhaustive, but this technique may
have overlooked articles indexed with terms other than those
in MeSH. The short time frame of acceptance criteria (1 year)
may also have introduced a limitation because there may have
been older studies with results worthy of analysis. Including
these studies may have biased the results during the pandemic.

Conclusions

mHealth is an effective tool to augment or, in some cases,
supplant certain treatments of mental health care. It has been
shown to improve depression and anxiety (primary research
objectives) and many other conditions such as distress, sleep
disturbance, pain, digestive disturbance, anger, fatigue, decision
regret, and self-efficacy. Although some studies reported results
that were not statistically significant, all but 2 interventions
showed improvement in at least one area of care. These results
are promising for both patients and providers seeking additional
methods of care.

Observation-to-theme conversion (Intervention, Results, Medical Outcomes).
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Observation-to-theme conversion (Patient Satisfaction, Effectiveness, Barriers).
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Other observations incident to the data extraction process (sample size, country of origin, effect size, statistics used, JHNEBP

strength and quality of evidence).
[DOCX File, 23 KB-Multimedia Appendix 3]
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