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Abstract
Background Healthcare providers (HCP) face various stressful conditions in hospitals that result in the development 
of anxiety disorders. However, due to heavy workloads, they often miss the opportunity for self-care. Any effort to 
diminish this problem improves the quality of Healthcare providers and enhances patient safety. various applications 
have been developed to empower Healthcare providers and reduce their anxiety, but these applications do not meet 
all their individual and professional needs. The objective of this study was to investigate the impact of mobile-based 
self-care applications on reducing anxiety in healthcare providers.

Methods In this study, keywords such as anxiety, self-care, healthcare providers, and mobile health were used to 
search PubMed, Scopus, and Web of Science for papers published in the recent ten years (2014–2024). We used 
the PRISMA diagram to report the results. Ten out of 2515 retrieved articles that addressed the effect of mobile-
based self-care applications on Healthcare providers’ anxiety were included for analysis. Data were extracted using 
a data collection form designed based on the research objective. We used this form to collect data including the 
author’s name, publication year, country, study type, intervention duration, study objectives, platform used, Modules 
presented in technologies, Methods of reducing anxiety, questionnaire details, and Effectiveness assessment. Data 
collected from the studies were analyzed by SPSS-21 using frequency and percentage.

Results Based on the results, studies were conducted in nine different countries, and the intervention duration and 
strategies for reducing anxiety using self-care applications ranged from two weeks to four months. The impact of 
mobile health applications, their content, and intervention strategies on reducing anxiety were positive. The anxiety-
reduction strategies were varied among applications. Anxiety reduction strategies in this study included mindfulness, 
cognitive-behavioral therapy, physical activities, breathing exercises, dietary regimes, and nature exploration through 
virtual reality. Cognitive-behavioral therapy and mindfulness constituted the most frequently applied reduction 
techniques across the studies to reduce anxiety in Healthcare providers.Furthermore, the findings revealed the 
effectiveness of interventions in reducing other mental disorders such as anxiety, stress, depression, drug abuse, and 
psychotropic drug use of Healthcare providers.
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Background
Anxiety is an unpleasant emotional state or a condition 
accompanied by fear that manifests with clear distress 
under stressful conditions [1]. In other words, anxiety 
is a future-oriented mood associated with readiness for 
potential negative events in the future [1]. According 
to Lang, symptoms and signs of anxiety are categorized 
into three groups: worry (Verbal-subjective), avoidance 
(Overt motor acts), and muscle tension (Somato-vis-
ceral activity) [2]. Anxiety disorders are among the most 
common mental health problems and can result in the 
onset of many diseases [3]. According to a study, 4.05% 
of the global population (301 million people) are affected 
by anxiety, and the number of these individuals has 
increased by more than 55% from 1990 to 2022 [4]. Por-
tugal has reported the highest rate of anxiety prevalence, 
with Iran ranking third on the list [4]. These disorders 
arise from psychosocial factors (Childhood adversity, 
stress), trauma, and genetic vulnerability and manifest in 
neurobiological and neuropsychological dysfunctions [5]. 
If left untreated, they can cause serious harm to the indi-
vidual. Anxiety increases harm and costs [6, 7], reduces 
productivity, and increases the use of healthcare services 
[7]. Therefore, rapid identification and effective treat-
ment of anxiety substantially reduce the burden of this 
common, chronic, and disabling condition. Continuous 
treatment can alleviate symptoms and improve function, 
reduce disability, and increase individual health while 
reducing the economic burden of the disease [8].

studies have shown that due to the vital role and direct 
involvement of healthcare providers with patient lives, 
many of them experience anxiety over time and with 
increasing work experience [9, 10]. Anxiety impacts the 
performance of healthcare providers and challenges the 
quality of healthcare delivery systems [11] resulting in 
emotional disorders and decreased patient safety [12]. 
Any effort to reduce this disorder not only improves the 
quality of healthcare but also increases patient safety 
[12, 13]. Educating healthcare providers is one of the 
solutions to reduce anxiety among healthcare provid-
ers. Continuous provision of this education guarantees 
its effectiveness [14]. Mobile phones, being a straight-
forward and readily available tool, are highly effective in 
delivering healthcare services and controlling diseases 
[15–17]. The utilization of mobile health (m-Health) 
applications has grown for accessing healthcare infor-
mation and managing various diseases [18–20]. Mobile 
health applications have gained attention due to the 
global expansion of mobile technologies. It is estimated 

that more than 85% of the global population is currently 
covered by commercial wireless signals, and there are 
over 5 billion mobile phone subscriptions [21]. The medi-
cal uses of mobile phones span from facilitating com-
munication between individuals and healthcare systems 
(Such as call centers and appointment reminders) to 
monitoring health (including surveys and patient moni-
toring devices) and accessing information during treat-
ment (Health records and decision support systems) [21]. 
Chakeri et al. reported that phone calls as the most com-
mon use of mobile phones significantly reduced anxiety 
in individuals with COVID-19 [22]. In recent years, with 
the prevalence of new diseases, the adoption of mHealth 
applications as a convenient tool for accessing health 
information has increased and been utilized for manag-
ing various illnesses [18–20].

Due to the busy schedule of healthcare professionals 
reducing the possibility of attending in-person training 
courses, healthcare professionals can easily use mobile 
phones for ongoing practical training, enhancing their 
awareness of therapeutic solutions to effectively manage 
and prevent diseases [23]. Although many studies have 
addressed the effectiveness of self-care applications for 
controlling anxiety in healthcare providers [24, 25], to 
our knowledge no comprehensive study has investigated 
the types and outcomes of these interventions. This sys-
tematic review analyzed studies in which mobile-based 
self-care apps have been used for reducing anxiety in 
healthcare professionals. Additionally, it focused on iden-
tifying types of interventions, and evaluating the effi-
cacy of apps. The results of this study can be utilized in 
the design and development of mobile-based self-care 
applications aimed at reducing anxiety in healthcare 
providers.

Methods
This systematic literature review is based on a consistent 
guideline with the Preferred Reporting Items for Sys-
tematic literature review and Meta-Analysis Protocols 
(PRISMA 2022) [26]. The JBI framework used for con-
ducting this systematic review [27]. The following are the 
key steps: Planning is the first step, followed by identifi-
cation, screening, eligibility, discussion, and presentation 
of the results. In the present study, the quality assessment 
of the selected articles was not conducted because we did 
not want to miss any study regarding the mobile-based 
self-care applications.

In this study, we conducted a comprehensive review 
of all relevant papers by focusing on a research question 

Conclusion The use of mobile health applications with practical strategies is effective in reducing anxiety and can 
also reduce other anxiety disorders in Healthcare professional.
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which will lead us toward increased awareness of the 
effect of mobile-based self-care applications on reducing 
anxiety in healthcare providers.

Eligibility criteria
SPICE is a useful tool (like PICO) for asking focused 
clinical questions and qualitative reviews [28]. The acro-
nym SPICE stands for Setting, Perspective, Intervention, 
Comparison, and Evaluation and presents a way to for-
mulate practice questions for finding evidence in existing 
research. SPICE may be more appropriate for formulat-
ing our research questions:

  • Setting: All publications in the world.
  • Perspective: Healthcare professionals.
  • Intervention: Mobile-based self-care applications.
  • Comparison: Reducing anxiety.
  • Evaluation: What is the effectiveness of mobile-based 

self-care apps included in papers.

Studies with the following inclusion and exclusion crite-
ria were included in this review.

Inclusion criteria
The studies that met all the following criteria were 
entered in the review:

1. Original articles,
2. The efficacy of mobile-based selfcare interventions in 

reducing anxiety among healthcare professionals,
3. Articles with English language,
4. All related studies published between 2014 and 2024.

Exclusion criteria
The exclusion criteria were:

1. Other journal articles such as review papers, letters, 
and book chapters, ….

2. Other studies that were not related to anxiety 
or whose target population was not healthcare 
professionals,

3. The papers whose English full text of them was not 
available,

4. Articles that were published outside this period.

Information sources and search strategy
A systematic search was conducted in electronic data-
bases including PubMed, Scopus, Web of Science to 
identify relevant studies published between 2014 and 
2024. Due to the limited number of studies in this area, 
all relevant articles were examined, with a focus on those 
that considered anxiety as a secondary outcome and 
those that addressed stress disorders. The search strategy 
used in this study included a combination of keywords 
and Medical Subject Headings (Mesh) terms related to 
“Self-care”, “Mobile Application”, “Anxiety”, and “Health-
care Professionals”. Table  1 shows the list of keywords 
and terms used in the search strategy for all databases. 
A reference manager software (EndNote X9, Thomson 
Reuters) was utilized to collect references and to exclude 
duplicates.

Study selection
In this stage, assessment of records was done by more 
than two reviewers. The titles and abstracts of the identi-
fied articles were independently screened by two review-
ers (L.Gh and M.A). The full text of the articles was 
retrieved and examined if it was supposed potentially 
relevant by two reviewers. Any disagreement between 
the reviewers was resolved by discussion by the other 
researcher. The following data were extracted from the 
selected studies and entered into a structured form in 
Excel. Data were extracted by each of the reviewers, and 
then the forms were compared with each other.

Meanwhile, the main classification of reviewed articles 
was determined by two authors independently. The two 
authors (L.Gh and M.A) analyzed and synthesized the 
main characteristics of selected papers, and then, they 

Table 1 Applied search strategy for all databases
PubMed (N = 2) (Anxiety) OR (Generalized anxiety disorder) OR (Anxiety disorder) 

OR (Apprehension) OR (Distress) OR (Agitation) OR (Tension) OR 
(Restlessness) OR (Psychological distress) OR (Emotional turmoil) 
AND ((Healthcare Provider) OR (Healthcare Worker) OR (HCW) OR 
(Health Personnel) OR (Healthcare Professionals) OR (Primary Health 
Care) OR (Physicians, Primary Care) OR (General Practice) OR (Gen-
eral Practitioners) OR (Physicians, Family) OR (Primary Care Nursing) 
OR (Family Nursing) OR (Nurses, Community Health) OR (Nurse 
Practitioners) OR (Nurse Clinicians)) AND ((Mobile Application*) 
OR (Mobile App*) OR (Web Application*) OR (IT Intervention) OR 
(Web-Based Tools) OR (Internet-based Treatment) OR (Information 
Technology) OR (Computer-guided Therapy) OR (Portable Electronic 
Apps) OR (Portable Software Apps) OR (mHealth App*)) AND ((Self-
care) OR (Self-management))

Scopus (N = 1103)
Web of Science(1410)
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extracted the main specification of papers. The next 
author (R. Kh) evaluated the extracted information and 
validated the main elements.

Data collection process and data items
The first reviewer (M.A) gathered the required informa-
tion from the selected studies. Then, a second reviewer 
(L.Gh) verified the accuracy of the information accumu-
lated. Any dissensions were examined and resolved with 
a third reviewer (R.Kh). Data were extracted using a data 
collection form developed by the researchers. Key data 
elements such as author’s name, publication year, coun-
try, study type, intervention duration, study objectives, 
platform used, modules presented in technologies, meth-
ods of reducing anxiety, questionnaire details, and effec-
tiveness assessment were extracted from the reviewed 

articles. Data were analyzed by calculating frequency and 
percentage using SPSS-21. The main data elements and 
specifications of selected papers are displayed in Fig. 2.

Data synthesis and analyses
In our review, meta-analysis was not performed as 
the methodology and methods of reporting results 
in included studies were heterogeneous. The results 
of selected studies had been reported by descriptive 
statistics.

Results
The screening process of the article was done by two 
researchers. We conducted the selection of the relevant 
papers in three phases. The PRISMA diagram illustrat-
ing the article screening process is shown in Fig. 1. First, 

Fig. 1 The flow diagram of identifying, selecting and screening of papers based on PRISMA
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the authors of this study independently screened 2,515 
papers based on their titles and abstracts regarding the 
inclusion and exclusion criteria. Next, 674 duplicated 
papers were removed, and 1,841 articles remained. 
Then, the abstracts and titles of all remained articles 
were screened based on the relevancy of subjects to the 
mobile-based self-care applications for anxiety reduc-
tion. According to exclusion criteria, we removed 1,795 
articles remained. Next, we reviewed the full texts of the 
46 papers, and 36 irrelevant articles were then removed. 
Finally, we selected 10 articles that are relevant to the 
questions of this systematic literature review (Fig.  2). 
From these articles, information related to anxiety was 
collected, including the type of questionnaire types, 
methods for reducing anxiety, platforms, and the mod-
ules presented in technologies. This information varied 
according to the objectives of each article and exhibited 
diversity (Fig. 2).

The general characteristics of included studies
The general characteristics of the studies are as follows: 
Studies were conducted in 9 different countries (Fig. 3). 
Eight studies were randomized controlled trials. The 
average age of participants was 41.21 years. In six articles 
reporting the gender of participants, more than half of 
the study population were women [29–34]. Participants 
in the studies were limited to individuals with anxiety 
disorders and included nurses, physicians, and healthcare 

providers. In a study, the target population was employ-
ees, with 35 individuals (13%) of these employees being 
healthcare workers. Five articles focused solely on anxi-
ety [29–32, 34], while the remaining articles considered 
anxiety as the secondary objective or focused on stress 
[35–38]. Table 2 presents additional information related 
to the articles.

Various types of mHealth applications were investi-
gated in the studies. Some of the information technolo-
gies included mobile applications, web-based platforms, 
chatbots, and virtual reality. The duration of interven-
tions ranged from two weeks to 4 months. The contents 
and strategies for reducing anxiety varied among appli-
cations based on the study objectives. Anxiety reduction 
methods and strategies included mindfulness, cognitive-
behavioral therapy, physical activity, breathing exercise, 
dietary regime, and nature exploration through virtual 
reality. Anxiety levels were measured using the STAT, 
GAD, PSS, and PASS questionnaires. Only three studies 
addressed usability, with two studies showing relatively 
high usability due to ease of use [31, 34] and one study 
reporting low usability due to difficulty in finding the 
desired icon and limited flexibility [29].

Interventions used in studies and their results
The results of the interventions in the reviewed studies 
concerned various outcomes such as anxiety, stress, self-
esteem, job burnout, substance use, physical health, and 

Fig. 2 The main specifications of selected papers
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resilience through mHealth applications. These results 
are summarized in Fig. 4. The results indicated reduced 
job burnout, increased resilience, and decreased anxiety 
following conducting interventions within specified time 
frames [29]. Studies with cognitive-behavioral therapy 
interventions reported outcomes such as reduced anxi-
ety and depression, decreased drug use, and increased 
sick leave [31, 32, 36, 37]. The results of mindfulness 
interventions indicated a reduction in anxiety and stress 
among healthcare providers [29, 33, 34]. Another study 
using nature exploration through virtual reality showed 
a decrease in anxiety and stress [30]. Overall, based on 
the findings, one study reported a decrease in partici-
pants’ job burnout [29] and four articles reported anxi-
ety reduction [29–32]. Three articles indicated a decrease 
in depression as a result of direct mobile-based self-care 
interventions [31, 32, 38]. Six articles mentioned stress 
reduction as an outcome of their interventions [29–32, 
36–38]. One article indicated a decrease in resilience 
[29] and another article noted a reduction in sick leave by 
healthcare workers [37]. Two articles reported a reduc-
tion in drug abuse and psychotropic drugs denoting the 
effectiveness of interventions [34, 37], and two articles 
highlighted improvements in physical health [35, 38]. 
These results underscore the effectiveness of mHealth 
applications with appropriate educational and therapeu-
tic content.

Discussion
The current study determined the effectiveness of health 
information technology (IT) interventions in reduc-
ing anxiety among healthcare providers, such as mobile 
applications, web-based platforms, chatbots, and virtual 
reality, to identify key data items and assess their effec-
tiveness and usability. Among the mHealth applications 
utilized in the articles were mobile-based and web-based 
applications, websites, virtual reality initiatives, and 
chatbots.

The effectiveness of these applications was found to be 
high, and in the study by Baumann et al. (2023), mobile-
based interventions were reported to be more effective 
than web-based applications Also the effectiveness of 
self-care programs in reducing stress has been positively 
reported in the context of long-term interventions [35]. 
Other studies [39–41] reported that the use of mHealth 
applications is effective in managing and reducing stress 
and anxiety. In the study by Katharine et al. the levels of 
anxiety, stress disorder, and burnout among individuals 
significantly improved following the intervention based 
on the mobile application program [29]. The effectiveness 
of such self-care applications in reducing the inclination 
to decrease substance use, as well as in alleviating emo-
tional distress, anxiety, stress, depression, and improving 
concentration, has also been demonstrated in other stud-
ies [30, 31, 37].

Based on the findings, m-Health interventions can 
effectively reduce anxiety and stress, given their con-
stant accessibility to individuals, appropriate content, 
and proper implementation. Planas and Yuguero [23] also 
confirmed that health-related IT has the potential to sig-
nificantly improve mental health, depression, and anxi-
ety. A cross-sectional descriptive study by Erfannia et al. 
[15]. also demonstrated that the positive effectiveness of 
m-Health interventions leads to better acceptance and 
use of such technologies. The duration of interventions in 
this study ranged from two weeks to four months. Apart 
from the study by Baumann et al. (2023), which recom-
mended interventions lasting more than eight weeks for 
better effectiveness [35], other studies reported satisfac-
tory effectiveness within the two-week to four-month 
time frame.

This study focused on the attitudes of healthcare pro-
viders towards the use of mobile phones and the accep-
tance of m-Health technology. In the studies included, 
the impact of technology interventions on vital signs was 
not adequately assessed. It is recommended that future 

Fig. 3 The frequency of the number of articles in various countries
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studies focus on this aspect, as this was only addressed in 
one study (heart rate measurement) [35].

Although this study mainly focused on the level of 
anxiety reduction among healthcare providers, studies 
that considered stress as a primary outcome were also 
examined. However, each study examined different indi-
cators and outcomes according to its objectives, and the 
evaluation tools for measuring each indicator were dif-
ferent. Assessment of self-management of healthcare 
providers using mobile health applications demonstrated 
that mobile health applications can effectively reduce 
anxiety disorders. Therefore, repeated measurement of 
knowledge, quality of life, and self-efficacy as second-
ary outcomes can provide more insights concerning the 
effectiveness of this intervention.

This review showed that each of the applications stud-
ied in the included articles has specific modules accord-
ing to their objectives. Cognitive-behavioral therapy is 
identified as one of the effective and practical protocols 
for reducing the anxiety of healthcare providers [31, 36, 
37, 42]. The results of other studies also reported the 
positive impact of this therapeutic approach [43, 44]. 
Likewise, Hofmann in a study also demonstrated the 
effectiveness of cognitive-behavioral therapy but did not 
find it effective when delivered via the Internet [45]. In 
some other studies, Internet-based cognitive-behavioral 
therapy and mobile health programs were not effective 
[46–48]. None of the studies had examined acceptance 
and commitment therapy as a therapeutic approach for 
anxiety reduction; however, this method has recently 
garnered the interest of psychotherapists and has been 
shown to yield more favorable long-term results [49–51].

Another recommendation for reducing anxiety is train 
treatment to prepare and take appropriate actions in 
stressful conditions. One of the modules of health appli-
cations identified in this study was training healthcare 
workers, which assists them in reducing their anxiety 
through self-management. Ebrahimi et al. [52] examined 
the impact of educational intervention on the anxiety of 
nurses working in hospitals affiliated with Arak Univer-
sity of Medical Sciences and demonstrated that training 
in mental relaxation skills and techniques, along with 
continuous practice, helps reduce the anxiety of nurses. 
Additionally, based on the results of another study 
addressing the prevalence of depression, anxiety, and 
stress in military nurses [53], usability assessment helps 
increase user satisfaction and improve effectiveness [54]. 
This issue was not seriously addressed in most studies, 
with only three studies assessed the level of usability as 
good or bad [29, 31, 34].

One strength of the current study was a comprehensive 
review of various mobile health applications in reduc-
ing healthcare workers’ anxiety Healthcare workers in 
military hospitals are exposed to unique stressors related 
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to medical environments including job constraints in 
healthcare settings, accountability to higher authorities, 
and concerns about critical conditions [55, 56]. There-
fore, considering these conditions is necessary for better 
managing and controlling anxiety of healthcare workers 
in these environments.

Given the results of examining various mobile health 
applications, the types of interventions, and the impact 
of these interventions on healthcare workers’ anxiety, as 
well as the content and modules used in each program, 
developers of self-care applications for healthcare work-
ers can benefit from the results of this study to design 
m-Health applications with scientific and effective con-
tent to reduce anxiety.

Implication for practice
In health policy, these applications can be considered 
as part of comprehensive mental health strategies. With 
the rising incidence of mental health issues in contem-
porary societies, the incorporation of these technolo-
gies into public health programs can enhance quality of 
life and increase productivity in both occupational and 
social settings. Furthermore, the data collected through 
these applications can assist policymakers in identifying 
the community’s real needs and designing more effective 
programs for the prevention and management of anxiety. 

Ultimately, this approach can contribute to creating a 
healthier and more supportive environment for all mem-
bers of society.

Future research should examine the effect of these 
applications in other occupational communities and 
among patients. Furthermore, it is recommended that 
the necessity of such mobile health programs and the 
perceived needs of the target population be assessed to 
enable prompt interventions for the management and 
enhancement of mental health disorders.

Limitations and future directions
There are some limitations in this systematic literature 
review that are as follows:

1) We included only articles written in the English 
language. Articles in other languages may be also 
missing.

2) In the strategy search, four main databases were 
surveyed including PubMed, Web of Science and 
Scopus. While other databases, such as PsycINFO 
were not considered. Moreover, in the reference lists 
of the selected articles, manual searching was not 
performed. It is possible that some articles have not 
been included in our review study.

Fig. 4 Results of m-Health app interventions in reviewed studies
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3) In the present study, the quality assessment of the 
selected articles was not conducted because we did 
not want to miss any study regarding the mobile-
based self-care applications.

4) A weakness of this study was the lack of studies that 
had examined such interventions on populations 
healthcare workers in military hospitals.

5) The results of this systematic review showed that 
the number of studies conducted on mobile health 
applications targeting anxiety in healthcare workers 
was limited. These results suggest conducting more 
research on this topic in the future.

Conclusion
Based on the findings of the current study, the use of 
various mobile health applications effectively reduces 
healthcare workers’ anxiety. The accordance of the con-
tent and modules of the applications with their objectives 
(cognitive-behavioral therapy, physical activities, educa-
tion, etc.), contributes to the effective reduction of the 
anxiety target community. Based on the review of studies, 
in addition to anxiety, other factors such as depression, 
stress, job burnout, drug use, sick leave, and resilience 
can be controlled by relevant interventions including 
educational courses, cognitive-behavioral therapy, mind-
fulness, breathing exercise, and physical exercise. Indi-
viduals increasing utilize mobile health programs due to 
their accessibility, and these programs tend to produce 
superior outcomes when they encompass full content. 
Additionally, the use of psychotherapy protocols, such as 
cognitive-behavioral therapy, in these programs consti-
tute a crucial module and significantly alleviates anxiety. 
Overall, m-health programs are varied and can be offi-
cious in managing mental health disorders. Implement-
ing interventions through mobile health applications has 
proven effective in reducing anxiety among employees, 
and more than four weeks is considered acceptable for 
increased effectiveness.
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