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Abstract

Healthcare workers’ mental health has been a topic of growing interest. However, despite the significant prevalence of mental
health disorders in this population, there are many barriers to care. The recent development of e-Health might present solu-
tions to these challenges, allowing the prevention and early detection of mental health disorders. This paper aims to provide
an overview of the existing research on e-Health applications focused on healthcare workers’ mental health. A scoping review
was conducted based on PRISMA-ScR guidelines. A total of 6 databases (PubMed, Science Direct, Web of Science, Scopus,
IEEE Explore, ACM Digital Library) were searched from inception to December 2022 without limits on the dates and types
of publications. Studies were included in the review if they had incorporated e-Health in any application to healthcare work-
ers’ mental health and had been published in English, Portuguese, or Spanish. In addition, publication-related information,
mental health disorders studied, population profession, method of recruitment, and type of e-Health intervention or usage
were extracted from each study. A total of 7 articles were included in this review. Two types of studies were found. The first
type of study was strictly observational, while the other involved interventions utilizing e-Health to promote mental health
improvement. There is a small number of studies pointing to a gap in the literature on this topic, with a necessity of further
studies, considering studies design that mitigates the heterogeneities observed in this review.
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Introduction

Healthcare workers’ mental health disorders are more preva-
lent than the general population, with higher rates of depres-
sion, anxiety, burnout, and substance misuse disorders (Lai
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et al., 2020; Ripp et al., 2020), (Bhugra et al., 2019). Moreo-
ver, in situations of high stress, such as in the recent pan-
demic, there are studies pointing to an early manifestation
of psychological distress among this population (Lai et al.,
2020). This situation is especially troublesome when taken
into account the low rates of search for mental healthcare in
this population (Givens & Tjia, 2002) and the potential posi-
tive impact of early interventions (Greenberg et al., 2020),
(Iversen et al., 2008). This is potentialized by the low rates
of self-care behaviors among these professionals.

With this in mind, it is paramount to search for initiatives
toward early detection and to design effective interventions for
the improvement of the care of the mental health of healthcare
workers. The initiatives must be easy to access and potentially
be available 24/7. e-Health apps are one of the tools that can be
utilized with these objectives in mind, and they are becoming
increasingly used to assess mental health disorders, granting
ease of access and usage (Piers et al., 2023; Stentzel et al.,
2023; Thabrew et al., 2018), and with interesting applications
on vulnerable populations, reducing exclusion with a broader
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provision of information and opportunity for self-management
of care(Pierce et al., 2023; Wilson et al., 2021).

There is also an increasing number of studies that are
focused on vulnerable populations’ mental healthcare uti-
lizing e-Health initiatives (Chen et al., 2021; Currie et al.,
2022; Fiol-DeRoque et al., 2021; Golden et al., 2021; Goodday
et al., 2021; Taylor et al., 2022; Thabrew et al., 2018;
Trottier et al., 2022; Ungar et al., 2022; Wood et al., 2017;
Xie et al., 2020); however, there is a lack of studies with
large populations and consistent findings on the impact
of the interventions (Andrades-Gonzalez et al., 2021;
Coumoundouros et al., 2022; Firth et al., 2017; Kerst et al., 2020;
Piers et al., 2023; Souza do Nascimento et al., 2023; Stratton
et al., 2017; Xie et al., 2022). Although there are studies
focused on e-Health initiatives’ impact on healthcare work-
ers’ mental health (Bégin et al., 2022; Drissi et al., 2021;
Robins-Browne et al., 2022), there has not been a systematic
approach to investigate healthcare workers’ mental health
disorders and the usage of e-Health apps. The results are lim-
ited due to the population size and diverse methodologies.

To assess and review, through a systematic approach, the
authors defined a protocol and conducted a scoping review
of the literature. We aimed to identify what research was
done in this area and the gaps in this area of knowledge.

Materials and Methods

A scoping review was conducted to identify what research
was done in the field of healthcare workers’ mental health
disorders involving the usage of e-Health. Our protocol was
drafted using the Preferred Reporting Items for Systematic
Reviews and Meta-analysis Protocols (PRISMA-P), which
was revised by the research team.

For the purposes of this study, we considered e-Health/
m-Health interventions or assessments that did not involve
human mediation. We aimed to determine what kind of men-
tal health disorders were investigated, the types of interven-
tions made, and their outcomes, systematically mapping the
research done in this area and identifying any existing gaps
in knowledge.

Information Sources

A total of 6 databases (PubMed, Science Direct, Web of
Science, Scopus, IEEE Explore, and ACM Digital Library)
were assessed. The search terms had to be included in either
the title or abstract.

Search Strategy
In the search term, premises 1-3 were connected by an

AND; alternatives in wording and spelling were connected
within each premise by an OR.

1. Mental Health OR Depression OR Anxiety OR Burnout
OR Stress

2. Healthcare worker* OR Healthcare professional* OR
Health care worker* OR Health care professional*

3. App OR e-Health OR m-Health OR eHealth OR
mHealth

No supplementation of the database search would be
done by referencing tracking or further searches. Duplicated
papers that were found on the searches were excluded.

Selection of Sources of Evidence

The final protocol was made with the participation of all
members. MT searched for what types of evidence were
available on this topic. All participants worked on the
selection of the articles per the keywords selected and were
divided into pairs (LT and EH, AS and MT, and FS and
HT). Three reviewers (FS, HT, and MT) evaluated the titles,
three reviewers (LT, EH, and AS) evaluated abstracts, and all
participants assessed the full text of all publications found
in our search. All reviewers screened the same publications,
discussed their results, and amended the screening process.
Any disagreements on study selection or data extraction
were resolved through consensus and discussion with other
reviewers.

Eligibility Criteria

1. The study utilized e-Health or m-Health tools to evaluate
or make interventions related to mental health disorders
in healthcare workers.

2. If the population included non-healthcare workers, it
would only be included if there were separate data for
the healthcare workers’ population.

3. The study was published in English, Portuguese, or
Spanish.

Data Charting Process

EH developed the initial draft of the data charting process,
and all participants contributed to the final version of the
data charting. A form was made with all the relevant infor-
mation to the study and was updated during the data col-
lection phase after discussions of the findings. In addition,
EH and LT reviewers independently charted the data and
discussed the results.

Publication-related information, mental health disorders
studied, population profession, method of recruitment, and
type of e-Health intervention or usage were extracted from
each study.
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Results
Selected Studies

A total of eight studies were included by the end of our
selection (Fig. 1).

Study Characteristics

The populations included in the studies were heterogene-
ous. There was a female predominance in all the stud-
ies, and there was not a homogenous distribution of the
healthcare workers’ professions in the included studies.
The results were also heterogeneous, with four being
strictly observational, investigating the prevalence of
mental health disorders and psychological distress, and
four with proposed interventions.

Study Outcomes

For the included studies, we identified six types of mental
health disorders and psychological distress investigated:
anxiety, stress, depression, burnout, post-traumatic stress
disorder, and substance abuse.

e-Health and Anxiety (Table 1)

The studies utilized three scales to investigate anxiety
(DASS-21, GAD-2, and GAD-7).

The number of participants was heterogeneous, vary-
ing between 21 and 1803. The largest study (Chen et al.,
2021) only included nurses and focused on different areas
in China. In contrast, the one with the fewest participants
(n=21) focused on healthcare workers, not limited to nurses,
in a single hospital in Canada. There was a substantial pre-
ponderance of female participants in the studies that pro-
vided gender data (Chen et al., 2021; Currie et al., 2022;
Fiol-DeRoque et al., 2021; Taylor et al., 2022; Trottier et al.,
2022).

Four studies investigated anxiety levels after an interven-tion.
The first one involved DBT and mindfulness techniques (Fiol-
DeRoque et al., 2021) and showed no difference in anx-iety levels
compared to a control population that received an app with gen-
eral recommendations about mental healthcare. One involved an
app-based Yoga of Immortals intervention (Currie et al., 2022),
which showed a significant decrease in anxiety levels compared to
the control population, who received a general well-being orienta-
tion. Another (Taylor et al., 2022) compared digital mindfulness-
based self-help intervention with a control group that utilized the
NHS digital platform for work-related stress, Moodzone, show-
ing a positive impact of the intervention. The last one (Trottier

Fig. 1 Identification of studies
via databases and registers
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Table 1 Data of e-health initiatives regarding anxiety

Article Country/region Study design Primary outcome/ Sample Control Outcome P value
variable
Chen et al. China Cross-sectional DASS-21 anxiety 1803 (1762 No intervention Anxiety preva-  No intervention
(2021) study subscale women) lence
nurses from 867/1803
a national (47.8%)
data registry
Golden et al. USA Cross-sectional GAD-2 102 Mount No intervention Anxiety preva-  No intervention
(2021) study Sinai Health lence
System 38/102 (37.2%)
workers (no
gender data
provided)
Currie et al. Asia, North Clinical trial GAD-7 445 enrolled 294 Mean scores <0.0001
(2022) America, and (291 female) Baseline inter-
Europe vention
5.01+0.42
Control
5.03+£0.29
After 6-month
intervention
2.11+£0.25
Control
4.51+0.24
Fiol-DeRoque ~ Spain Clinical trial ~ DASS-21 anxiety 482 enrolled 234 Mean scores 0.15 (com-
et al. (2021) subscale (401 Baseline inter- pleters at
female), but vention follow-up)
only 436 4.35 0.17 (overall
completers Control sample)
at follow-up. 4.70
Healthcare At 2 weeks
workers intervention
were invited 2.21
to partici- Control
pate through 2.84
direct Adjusted
contact via standardized
email and between-group
telephone mean differ-
with key ences
stakeholders —0.04
and social Anxiety preva-
media lence
250/482 (51.9%)
Taylor et al. England Clinical trial ~ DASS-21 anxiety 2182 enrolled 571 Mean scores 0.001
(2022) subscale (1815 Baseline inter-
female), but vention
only 1123 8.58
completers Control
at the end 9.06
of the study. At 4.5-month
Healthcare intervention
workers 5.97
employed Control
within 7.45
NHS Trust
or general
practitioner
practice in
England
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Table 1 (continued)

Article Country/region Study design

variable

Primary outcome/ Sample

Control Outcome P value

Trottier et al. Canada Clinical trial GAD-7

(2022)

21 enrolled
(20 female)

Mean scores 0.001
Baseline
11.12
1-month follow-
up
4.99
Ancxiety preva-
lence

(81%)

No control

et al., 2022) utilized an online guided transdiagnostic intervention
including cognitive-behavioral interventions targeted to health-
care workers during the COVID-19 pandemic, showing signifi-
cant impact after the intervention and at the 1-month follow-up.

e-Health and Stress (Table 2)

The studies utilized two scales to investigate stress (DASS-
21 and IES-R). Three studies were observational, and one
pointed to high-stress levels in the participants (Chen et al.,
2021) and non-critical-care ward nurses compared to crit-
ical-care ward nurses (Xie et al., 2020) However, only one
of these studies had stress prevalence (Chen et al., 2021),
while the other three only focused on the median score of
the scales. Two studies proposed investigating stress after
an intervention, one using an app with DBT and mindful-
ness techniques (Fiol-DeRoque et al., 2021), showing no
significant difference between the intervention and control
group, and another utilizing digital mindfulness-based self-
help intervention (Taylor et al., 2022), showing significant
differences, with decreased mean scores on the intervention

group.

e-Health and Depression (Table 3)

Six studies investigated depression, utilizing three scales
(DASS-21, PHQ-9, and a modified version of PHQ-9). In
the modified version of PHQ-9, the authors suppressed the
suicidality question. Most of the studies recruited partici-
pants from one different country each (Chen et al., 2021;
Fiol-DeRoque et al., 2021; Golden et al., 2021; Taylor et al.,
2022; Trottier et al., 2022). The five studies that presented
gender information had a notable difference in gender dis-
tribution, with a predominantly female enrolled population
(83.3-97.7%) (Chen et al., 2021; Currie et al., 2022; Fiol-
DeRoque et al., 2021; Taylor et al., 2022; Trottier et al.,
2022). Four studies investigated depression after an inter-
vention, one using an app with DBT and mindfulness tech-
niques (Fiol-DeRoque et al., 2021), showing no significant

@ Springer

difference between the groups. However, all the other studies
showed decreased levels of depression after the intervention.

The study that utilized app-based Yoga of Immortals
intervention (Currie et al., 2022) and the one that utilized
digital mindfulness self-help intervention showed decreased
levels of depression in the intervention group compared to
the control.

The clinical trial study that did not utilize a control group
(Trottier et al., 2022) also showed decreased levels of depres-
sion after the intervention and at the 1-month follow-up.

e-Health and Burnout (Table 4)

Only two studies evaluated burnout symptoms, utilizing two
different methods, the Maslach Burnout Inventory Human
Services Survey and the ProQOL Burnout subscale. One
study was a clinical trial (Fiol-DeRoque et al., 2021), pro-
posing an intervention using an app with DBT and mind-
fulness techniques, showing no significant difference after
the intervention. The other was a cross-sectional study, and
the comparison between burnout prevalence in these stud-
ies pointed to a considerable disparity (61.8%-37.2% (Fiol-
DeRoque et al., 2021), (Wood et al., 2017)).

e-Health and Post-Traumatic Stress Disorder
(Table 5)

Only one study evaluated post-traumatic stress disorder.
The scale utilized by this study was the Post-Traumatic Dis-
order Checklist (PCL-5), with a population recruited from
Ontario, Canada. The sample size was small (n=21), pre-
dominantly female (95.2%), and had a hospital work setting
(76.2%). This study suggested an important prevalence of
PTSD (95.2%) (Trottier et al., 2022).

e-Health and Substance Use and Abuse (Table 6)
Only one study evaluated substance use and abuse, and it

was limited to investigating alcohol misuse, utilizing the
AUDIT-C scale, with a population exclusively recruited



Journal of Technology in Behavioral Science (2024) 9:542-551

547

Table 2 Data of e-health initiatives regarding stress

Article Country Study design Primary outcome/ Sample Control Outcome P value
variable
Chen et al. (2021) China Cross-sectional DASS-21 stress 1803 (1762 No intervention Stress prevalence No intervention
study subscale women) nurses 289 (16, 1%)
from a national
data registry
Xie et al. (2020)  China Cross-sectional  IES-R 159 (103 women) No intervention Stress mean score 0.008
study nurses recruited Critical care ward
from a single 22.28 (£2.42)
hospital Non-critical care
ward
27.08 (+4.44)
Fiol-DeRoque Spain Clinical trial DASS-21 stress 482 enrolled 234 Mean scores 0.06 (com-
et al. (2021) subscale (401 female), Baseline interven-  pleters at
but only 436 tion follow-up)
completers 8.75 0.05 (overall
at follow-up. Control sample)
Healthcare 9.15
workers were At 2 weeks
invited to par- intervention
ticipate through 6.11
direct contact Control
via email and 6.94
telephone with Adjusted
key stakehold- standardized
ers and social between-group
media mean differ-
ences
—0.06
Stress prevalence
292/482 (60.6%)
Taylor et al. England Clinical trial DASS-21 stress 2182 enrolled 571 Mean scores <0.001
(2022) subscale (1815 female), Baseline interven-

but only 1123 tion
completers at 15.67

the end of the Control
study. Health- 16.24

care workers At 4.5-month
employed intervention
within NHS 12.39

Trust or general Control
practitioner 14.47
practice in

England

from a single hospital in the USA, with data suggesting a
significant rate of alcohol misuse (49.7%) (Golden et al.,
2021).

Discussion

This scoping review identified eight studies that examined
the correlation between e-Health and healthcare workers’
mental health disorders. Among the studies that included a
control group and a follow-up, only two reported a positive
impact on the intervention group (Currie et al., 2022; Taylor
et al., 2022).

The studies focused mostly on anxiety and depression

(5; 62.5%), followed by stress (4; 50%). Other outcomes
measured were burnout (2; 25%), post-traumatic stress dis-
order, and substance use and abuse (1; 12.5%). The studies
included different countries and heterogeneous population
characteristics and in the size of the samples investigated.
Our scoping review has some limitations. Despite the
potential limitation caused by the search structure, we
maintained this decision, so the systematics of this scop-
ing review were maintained. There is also a lack of expert
consensus on this topic and of reviews with the usage of
e-Health apps on this population. The low number of stud-
ies, the heterogeneity of both study populations, and the
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Table 3 Data of e-health initiatives regarding depression

Article Country/region Study design Primary outcome/ Sample Control Outcome P value
variable
Chen et al. China Cross-sectional DASS-21 1803 (1762 Not applicable Depression No intervention
(2021) study depression women) prevalence
subscale nurses from a 863 (47.8%)
national data
registry
Fiol-DeRoque  Spain Clinical trial ~ DASS-21 482 enrolled 234 Mean scores 0.47 (completers
et al. (2021) depression (401 female), Baseline inter- and overall
subscale but only 436 vention sample)
completers 4.46
at follow-up. Control
Healthcare 4.58
workers were At 2-week inter-
invited to vention
participate 297
through Control
direct contact 3.05
via email and Adjusted
telephone standardized
with key between-
stakeholders group mean
and social differences
media 0.00
Depression
prevalence
206/482
(42.7%) over-
all sample
Golden et al. USA Cross-sectional PHQ-8 160* Mount Not applicable Depression No intervention
(2021) study Sinai Health prevalence
System work- 45/160 (28.1%)
ers
Currie et al. Asia, North Clinical trial PHQ-8 445 enrolled 294 Mean scores <0.0001
(2022) America and (291 female) Baseline inter-
Europe vention
6.4+0.47
Control
6.3+0.34
After 6-month
intervention
1.6+0.34
Control
59+0.31
Taylor et al. England Clinical trial ~ DASS-21 depres- 2182 enrolled 571 Mean scores <0.001
(2022) sion subscale (1815 Baseline inter-
female), but vention
only 1123 10.29
completers Control
at the end of 10.72
study. Health- At 4.5-month
care workers intervention
employed 7.87
within Control
NHS Trust 9.58
or general
practitioner
practice in
England
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Table 3 (continued)

Article Country/region Study design Primary outcome/ Sample Control Outcome P value
variable
Trottier et al. Canada Clinical trial PHQ-9 21 enrolled (20 No control Mean scores 0.001
(2022) female) Baseline
12.53
1-month follow-
up
3.54
Depression
prevalence
90.5%
Table 4 Data of e-health initiatives regarding burnout
Article Country Study design Scale Sample Control Outcome P value
Fiol-DeRoque Spain Clinical trial Maslach Burnout 482 enrolled (401 234 Adjusted
et al. (2021) Inventory female), but only standardized 0.38
Human Services 436 completers between-group
. 0.13
Survey at follow-up. mean differ-
Healthcare ences 0.36
workers were Emotion Exhaus-
invited to par- tion subscale
ticipate through 0.01
direct contact Professional
via email and accomplishment
telephone with subscale
key stakeholders —0.04
and social media Depersonalization
subscale
0.01
Burnout preva-
lence

Cross-sectional
study

Wood et al. (2017) USA

ProQOL Burnout
subscale

30 (23 women)
outpatient men-
tal healthcare
professionals
from the VA
Puget Sound
Health Care
System

298/482 (61.8%)
Not applicable 38/102 (37.2%)

No intervention

Table 5 Data of e-health initiatives regarding post-traumatic stress disorder

Article

Country Study design Primary outcome/

variable

Sample

Control Outcome

P value

Trottier et al. (2022) Canada  Clinical trial

PCL-5

21 enrolled (20 female) No control Mean scores

Baseline
34.17

0.001

1-month follow-up

5.08

PTSD prevalence

95.2%
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Table 6 Data of e-Health initiatives regarding substance use and abuse

Article Country Study design Primary outcome/ Sample Control Outcome P value
variable
Golden et al. USA Cross-sectional ~ AUDIT-C 159 Mount Sinai  Not applicable Alcohol misuse No intervention
(2021) study Health System prevalence
workers 79 (49.7%)

type of psychological distress and mental disorders investi-
gated impair our analysis. There is also the possibility that
e-Health initiatives are made with this population, but few
studies have been published with this scope in mind, given
its particularity. Another potential limitation of this scoping
review is a bias of the original publications, given a known
difficulty within this population to seek help and participate
in these studies.

Conclusions

From this scoping review of the literature, given the search
parameters that we previously decided to utilize, we derive
the following conclusions:

1. There is a lack of evidence correlating e-Health tools
and healthcare workers’ mental health disorders. There-
fore, further studies are necessary to thoroughly assess
the impact of e-Health initiatives on healthcare workers’
mental health disorders.

2. The evidence found in the literature points to a need for
further studies, considering studies design that mitigates
the heterogeneity observed in this review.

3. Clinical trials can help further understand e-Health
interventions’ impact on this population.
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