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ABSTRACT
Introduction Existing studies have shown that mobile- 
based mindfulness meditation (MMM) can have a certain 
impact on nurses’ mental health problems, but its specific 
effect and the effect on specific mental health problems 
such as stress, anxiety, depression, mindfulness, well- 
being and resilience are not clear.
Methods and analysis This study protocol follows 
the Preferred Reporting Items for Systematic Review 
and Meta- analysis Protocols guidelines. Electronic 
search through PubMed, Web of Science, EBSCO, 
Cochrane Library, CINAHL, PsycINFO, ERIC, Embase and 
three Chinese databases namely CNKI, Wan Fang and 
Chinese Biology Medicine disc. The inclusion criteria 
follow the PICO principle, which is defined translate the 
question into a searchable and answerable question . P 
(patient/population): clinical characteristics of patients; 
I (intervention or exposure): treatment measures or 
exposure factors of concern; C (comparison): control 
measure.; O (outcome): outcome indicator of concern. 
Registered nurses, preregistered nurses, midwives 
and nursing students will all be included, studies using 
MMM as intervention to improve mental health of 
nurses, compared with waitlist controls or traditional 
methods groups, outcomes assessment of stress, anxiety, 
depression, mindfulness, well- being and resilience will 
meet the inclusion criteria. Studies designed randomised 
controlled trails (RCTs) of quasiexperimental and written 
in English or Chinese will be eligible. Search time was 
from inception of each database to July 2022. Two 
reviewers screen and assess studies for inclusion and 
extract data independently; any dispute will be settled 
through discussion. If the discussion still fails, the third 
author will make a decision. For RCT, risk of bias will be 
assessed using Cochrane risk- of- bias tool for randomised 
trials (RoB 2), and for non- RCT studies, risk of bias in 
non- randomised studies of interventions (ROBINS- I) tool 
will be performed. Meta- analysis will be performed using 
RevMan software if sufficient number of comparable 
studies are retrieved.
Ethics and dissemination This is a study protocol of 
meta- analysis; no primary data will be collected, and no 
ethics assessment is required. The study results will be 
presented in a peer- reviewed scientific publication.
PROSPERO registration number CRD42021277932.

INTRODUCTION
The insufficient human resources, high 
work pressure, frequent night shift, long- 
term direct or indirect exposure to environ-
mental stimulation of patients’ pain, sadness, 
and even death, low salary, heavy workload, 
violent injuries from patients and their fami-
lies, COVID- 19 effects and a series of other 
factors1–7 seriously affect the mental health 
of nurses.8 In addition, the long- term lack of 
effective mental health support has caused 
serious mental health problems for nurses,9 
which are manifested in a series of anxiety, 
depression and even job burnout.10 11 This 
complication may reduce the nursing quality 
and patient satisfaction, increase the medical 
error rate12 and affect the clinical nursing 
outcome.13 Therefore, some interventions 
are necessary to improve the mental health 
of nurses.14

The intervention research on nurses’ 
mental health is mainly about mindfulness 
meditation, which was initiated by Amer-
ican scholar Kabat Zinn in 1979.15 It aims to 
deal with stress and pain through mindful-
ness meditation, including self- regulation, 

Strengths and limitations of this study

 ► This study protocol will be the first systematic re-
view study on the effects of mobile- based mindful-
ness meditation on the mental health of nurses.

 ► This study adheres to the recommendations of the 
Cochrane handbook for systematic reviews of inter-
ventions strictly.

 ► A thorough and transparent approach will minimise 
the risk of possible biases.

 ► The quality of the evidence will be assessed to pro-
vide confidence in the effect estimate.

 ► One limitation is that due to the language limitation, 
some other important studies will be missed, which 
may produce the possibility of bias to the results.
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looking at problems from different angles, increasing 
the acceptance of current experience16 and promoting 
them to form a mentality of self- acceptance and recogni-
tion, to improve their mental health.17 Numerous studies 
have shown that mindfulness meditation can help nurses 
to cope with psychological pressure and prevent job 
burnout.18–21 Therefore, for nurses, mindfulness medita-
tion is a strategy to prevent and manage stress, anxiety and 
job burnout effectively and improve their mental health.22 
However, for such a specific group of nurses, due to busy 
daily work, minimal rest time, the particularity of sched-
uling, COVID- 19 prevention and control requirements, 
and prohibition of mass gathering, convening everyone 
at the same time is difficult.

Through mobile devices (such as smart phones), online 
communication and learning can be carried out anytime 
and anywhere without time and space constraints,23 which 
solves this problem well. Reports have shown that by 2020, 
the internet users in China have reached 800 million, of 
which 97.5% use smartphones and other mobile devices 
to surf the internet, indicating that smartphones and 
other mobile devices have high popularity and accep-
tance. Mobile- based mindfulness meditation (MMM) 
can effectively improve nurses’ negative emotions, such 
as anxiety and depression, reduce pressure and enhance 
nurses’ mental health. It plays an irreplaceable role in 
improving clinical nursing quality and maintaining the 
stability of nursing teams.24

Nevertheless, the effects of MMM on the mental health 
of nurses have been controversial. Some studies have 
shown that MMM can significantly improve the resilience 
and release post- traumatic stress disorder of nurses,25 26 
whereas another study have presented no statistical differ-
ence.27 Although MMM has many potential advantages for 
resolving mental health problems, evidence confirming 
the effects of MMM on the mental health of nurses is 
currently lacking.

To the best of our knowledge, no meta- analysis of the 
effect of MMM on the mental health of nurses have been 
conducted. One systematic review28 has reported that 
MMM significantly improves mental health. However, 
their study population included various subjects, such 
as healthcare students and professionals, rather than 
limited to nurses who have mental health problems. 
Stefanopoulou et al29 reported that various digital inter-
ventions, including dialectical behavioural therapy, cogni-
tive behavioural therapy and problem solving therapy, 
are effective in reducing the mental health problems of 
nurses, rather than only MMM intervention. Therefore, 
the effectiveness of MMM on mental health of nurses 
should be determined. In this study, we aim to evaluate the 
effects of MMM on the stress, anxiety, depression, mind-
fulness, well- being and resilience of nurses systematically.

METHODS
This systematic review and meta- analysis protocol was 
conducted in accordance with the Preferred Reporting 

Items for Systematic Review and Meta- analysis Protocols 
guidelines.30 This study protocol has been registered 
in the International Prospective Register of System-
atic Reviews (PROSPERO), registration number was 
CRD42021277932.

ELIGIBILITY CRITERIA
Study characteristics
Population
We will include registered nurses, preregistered nurses, 
midwives and nursing students. Registered nurses comprise 
all kinds of nurses in different hospitals and departments 
and primary care nurses. Nursing students consist of nursing 
students studying in college and nurse interns.

Intervention
We will include studies using mindfulness meditation, 
such as mindfulness- based stress reduction (MBSR), 
mindfulness- based cognitive therapy, through mobile- 
based devices, such as smartphones, and personal digital 
assistants. The intervention is used to improve the mental 
health of nurses.

Comparator
We will include studies using waitlist controls or tradi-
tional methods. Traditional methods include face- to- face 
and online mindfulness meditation methods.

Outcomes
We will assess the outcomes of stress, anxiety, depres-
sion, mindfulness, well- being and resilience. Stress can be 
assessed by using different instruments, such as the Depres-
sion, Anxiety, and Stress Scale (DASS- 21), the Perceived 
Stress Scale (PSS- 10), etc. Anxiety will be measured using 
the General Health Questionnaire (GHQ- 28), State- Trait 
Anxiety Inventory and so on. Depression can be assessed 
using the Quick Inventory of Depressive Symptomatology 
Self- Report, the Patient Health Questionnaire, the short 
German form of the Center for Epidemiological Studies’ 
Depression Scale, etc. Mindfulness will be evaluated through 
the Five Facet Mindfulness Questionnaire, Mindful Attention 
Awareness Scale, etc. Well- being can be evaluated using, for 
example, the Warwick- Edinburgh Mental Well- being Scale, 
the WHO- Five Well- Being Index, the General Well- Being 
Schedule, etc. Resilience will be measured using the Wagnild 
Resilience Scale, the Resilience Scale, the Connor- Davidson 
Resilience Scale, etc. Results produced by other scales that 
can also be applied to this outcome measurements will be 
included in the study.

Study design
We will include randomised controlled trials (RCTs) and 
quasiexperimental studies, focusing on mobile- based 
mindfulness meditation groups versus other traditional 
mindfulness meditation or waitlist control groups.
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Setting
No restriction is imposed on specific treatment process 
and outcome measurement, although these data may be 
included for further analysis.

Time frame
There is no restriction on intervention duration and 
follow- up duration, although these data may be included 
for further analysis.

Report characteristics
We will include studies written in English or Chinese 
language. No restriction of publication year is applied, 
and search time was from inception of each database 
to July 2022. We will include research reported as inter-
vention studies, grey literature and conference abstracts. 
Studies that contain sufficient information to assess eligi-
bility for inclusion criteria will also be included.

Information sources
An electronic literature search will be conducted using 
PubMed, Web of Science, EBSCO, Cochrane Library, 
CINAHL, PsycINFO, ERIC, Embase and three Chinese 
databases namely CNKI, Wan Fang and Chinese Biology 
Medicine disc (CBM). The references of included studies 
will be searched to identify additional eligible studies. For 
grey literature, several databases, such as WHO database, 
PhD thesis/dissertation databases, and OpenGrey, will be 
systematically searched. For studies without full text or 
lacking of original data, we will try to contact the original 
author.

Search strategy
By consulting the literature and presearching PubMed, 
we established the search terms. Search terms related to 
‘mobile’ contain: “mobile applications”, “cell phone”, 
“cell phone use”, “mobile”, “mobile applications”, 
“mobile based”, “mobile- based”, “distance counseling”, 
“app”, “app based”, “app- based”, “software”, “electronic”, 
“digital”, “smartphone”, “phone”, “online”, “internet”, 
“web”, “e- health”, “telehealth”, “tele- based” and “telemed-
icine”. We will use the Boolean operator ‘OR’ to combine 
the above words, with different syntaxes being adapted to 
each database.

Search terms related to ‘mindfulness meditation’ 
include: “mindfulness”, “meditation”, “mindfulness- 
based intervention”, “MBSR”, “mindfulness- based stress 
reduction”, “mindfulness- based cognitive therapy” and 
“vipassana”. The Boolean operator ‘OR’ will be used to 
combine the search terms, and different syntaxes will be 
adapted to each database.

The keywords used to capture the concept of ‘nurse’ 
are: “nurses”, “nursing”, “nurse midwives”, “students, 
nursing”, “nurs*”, “nurse”, “nurses”, “nursing staff”, “clin-
ical nurse”, “nursing”, “nursing personnel”, “registered 
nurse”, “nursing students” and “nurse interns”. Similarly, 
the Boolean operator ‘OR’ will be used to combine the 
search terms, and different syntaxes will be adapted to 
each database.

We will use the Boolean operator ‘AND’ to combine the 
previous three search terms, namely, “mobile”, “mindful-
ness meditation” and “nurse”. The retrieval time limita-
tion is from the inception of each database to the present. 
Language will be restricted to English and Chinese. The 
references of included studies and any relevant system-
atic reviews will be searched for additional identified 
studies. For unsupported data or ongoing studies, we will 
try to contact the original authors. The search strategy of 
PubMed is shown in the online supplemental appendix.

Data management
The retrieved data results will be downloaded to the 
document- processing software EndNote X9 to have access 
to titles and abstracts. We will remove duplicate literature 
by comparing article titles and authors through the func-
tion ‘Find duplicates’ of EndNote X9.

Selection process
Two reviewers (BC and TY) will conduct the study selec-
tion process independently. The first step is preliminary 
screening. The citation information of the detected liter-
ature, such as title and abstract, is read to eliminate the 
obviously unqualified literature, and the full text of the 
potentially qualified literature is further screened. The 
second step is full- text screening. For the literature that 
may be qualified after preliminary screening, the method-
ological part of the full text should be carefully read and 
evaluated, and the relevant information in the literature 
should be extracted to determine whether the literature 
meets the inclusion criteria and whether the literature is 
included. The third step is to obtain additional informa-
tion. Sometimes, even if the full text of the literature is 
obtained, it may still be impossible to determine whether 
to include it because the information provided is incom-
prehensive. Therefore, the literature with questions or 
differences should be included first, and then the author 
is contacted to obtain additional information before 
deciding on the choice or conducting further evaluation 
in the later selection process. The two authors will inde-
pendently select the literature, including determining 
whether it is to be included and recording the reasons for 
exclusion. Any dispute will be settled through discussion. 
If the discussion still fails, a third author will make a deci-
sion. The selection process is carried out in strict accor-
dance with the Preferred Reporting Items for Systematic 
Reviews and Meta- Analyses flow chart.

Data collection process
Two authors will complete the data collection by 
filling in the data extraction form. Data collection 
includes the following information: (1) basic informa-
tion of the included research, such as the number of 
included research, year of publication, citation, first 
author and contact informatio; (2) research methods 
and possible bias, such as information related to liter-
ature quality evaluation, including grouping and blind 
methods; (3) characteristics of the research object, 
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such as demographic characteristics, including the 
age and gender of the research object; (4) character-
istics of intervention measures, such as mobile mind-
fulness intervention methods, approaches, duration of 
each intervention and intervention cycle; (5) research 
results, such as sample size, grouping, result measure-
ment method, data type, statistical data and results; 
and (6) other information, such as important citations, 
funding agencies and potential conflicts of interest. Any 
dispute will be settled through discussion. If the discus-
sion still fails, a third author will make a decision. The 
collected data will be input into the system evaluation 
management software RevMan V.5.3 for result analysis 
and reporting.

Data items
We will extract the following study characteristics and 
outcomes:
1. Methods: study design, duration of study and run- in 

period, number of study centres and location, study 
setting, withdrawals and date of study.

2. Participants: number, mean age, age range, gender, in-
clusion and exclusion criteria and reported differenc-
es between intervention and comparison groups.

3. Interventions: duration of mindfulness meditation, 
number of meditations, existence of defined standards 
of meditation, comparator and concomitant interven-
tion.

4. Outcomes: primary and secondary outcomes specified 
and collected, and time points reported.

5. Notes: funding for study and notable conflicts of inter-
est of all authors.

Outcomes and prioritisation
We will set stress, anxiety and depression as the primary 
outcome, assessed using different measurements, such as 
DASS- 21 or PSS- 10. Stress is a natural reflection of people 
in the face of tension, which will lead to individual worries 
and restless.31 Anxiety refers to an unpleasant complex 
emotional state, such as tension, uneasiness and worry 
caused by an individual’s imminent and possible danger 
or threat.32 The clinical characteristics of depression are 
mainly manifested in depressed mood, slow thinking, 
reduced language and movement, and retardation.33 
Stress, anxiety and depression can significantly indicate 
the mental health level of nurses.34 Outcome data will 
be expressed as mean±SD (M±SD). If data are offered 
in other forms such as median–range or median–IQR, 
M±SD will be calculated following the recommendations 
of the Cochrane Handbook for Systematic Reviews of 
Interventions.35

Secondary outcomes will be set as mindfulness, well- 
being and resilience. These three outcomes have a close 
positive correlation with mental health.36 Improving 
mindfulness, well- being and resilience will help nurses 
efficiently handle mental health problems, such as stress, 
anxiety, and depression.37

Risk of bias in individual studies
Two reviewers will assess the risk of bias for each included 
study independently. For RCTs, the risk of bias will be 
assessed using Cochrane risk- of- bias tool for randomised 
trials (RoB 2),38 which includes seven criteria: random 
sequence generation, allocation concealment, blinding 
of participants and personnel, blinding of outcome 
assessment, incomplete data outcomes, selective outcome 
reporting and other biases. Each criterion will be graded 
as high, unclear or low risk of bias. For non- RCT studies, 
the risk of biases in non- randomised studies of interven-
tions (ROBINS- I) tool will be determined.39 The biases 
include bias due to confounding, bias in the selection of 
study participants, bias in the classification of interven-
tions, bias due to deviations from intended interventions, 
bias due to missing data, bias in the measurement of 
outcomes, bias in the selection of the reported result and 
overall bias.

Anticipated methods for assessing the risk of bias of 
individual studies will be described, including whether 
the assessment will be done at the outcome or study level 
or both, and how the information will be used in data 
synthesis. Any dispute will be settled through discussion. 
If the discussion still fails, a third author will make a 
decision.

Data synthesis
Meta- analysis will be conducted using RevMan V.5.3 soft-
ware. The weighted mean difference model will be used 
to analyse continuous data if all outcomes are measured 
using identical methods; otherwise, the standardised 
mean difference will be used. I2 test will be conducted to 
assess the degree of heterogeneity of included studies. I2 
>50% is identified as significant heterogeneity in accor-
dance with the Cochrane handbook. The values of P and I2 
will be used to determine which model to choose. A fixed- 
effect model will be chosen if p>0.1 and I2 <50%, whereas a 
random- effect model will be selected if p<0.1 and I2 >50%. 
In addition, sensitivity analysis through the leave- one- out 
method and subgroup analysis will be performed within 
significant heterogeneity. All effective quantities will be 
expressed by 95% CIs. p<0.05 will define statistical signif-
icance. If significant heterogeneity (I2 >50%) founded, 
sensitivity analysis will be performed through the leave- 
one- out method. If sensitivity analysis still indicates great 
heterogeneity after removing any research results, then 
subgroup analysis will be carried out. They will be divided 
into subgroups via intervention methods, intervention 
duration or sample sized. If the source of heterogeneity 
cannot be found, it will be described in narrative terms.

Meta-bias
For all included studies, we will check if a registered study 
protocol is available and whether the protocol has been 
registered before the study is initialised. Moreover, we will 
screen the outcomes documented in the protocol against 
the reported outcomes to evaluate potential reporting 
bias. If more than or equal to 10 studies are available for 
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meta- analysis, a funnel plot will be used to quantify the 
extent of publication bias for the primary outcome by 
assessing funnel plot asymmetry visually and using Egger’s 
test at a significance level of 5%.40 If included studies are 
less than 10 in this meta- analysis, we will assess publica-
tion bias qualitatively on the basis of the characteristics of 
the included studies.

Confidence in cumulative evidence
The confidence of the final included studies will be 
assessed using the Grading of Recommendations Assess-
ment, Development and Evaluation rating scale.41

Patient and public involvement
There was no patient or public involvement in the devel-
opment in this protocol study.

DISCUSSION
This study protocol designs a plan for the systematic review 
and meta- analysis of the effects of MMM on the mental 
health, such as stress, anxiety, depression, mindfulness, 
well- being and resilience of nurses. With the constant 
attention paid to the mental health of nurses42 and the 
rapid development of mobile technology,23 mindfulness 
decompression therapies based on mobile technology 
have been applied to the research of nurses’ mental 
health. However, as far as we know, no systematic review 
exists at present. Therefore, our research will be the first 
systematic review on the effects of MMM on the mental 
health of nurses. Findings from this review will help illu-
minate the impact of MMM intervention on nurses. We 
will further analyse which aspects of MMM have a posi-
tive impact, no impact or even a reverse effect on mental 
health of nurses and explore the possible reasons. We 
aim to provide more scientific intervention methods and 
theoretical bases for the mental health of nurses.

ETHICS AND DISSEMINATION
This is a meta- analysis research protocol programme, 
which does not collect raw data and requires no ethical 
evaluation. The research results will be published in peer- 
reviewed scientific publications.
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Appendix:  

Search strategies  

PubMed 

#1. mobile applications [MeSH Terms] 

#2. cell phone [MeSH Terms] 

#3. cell phone use [MeSH Terms] 

#4. (((((((((((((((((((((((((mobile [Title/Abstract])) OR (mobile applications 

[Title/Abstract])) OR (mobile based [Title/Abstract])) OR (mobile-based 

[Title/Abstract])) OR (distance counseling [Title/Abstract])) OR (app [Title/Abstract])) 

OR (app based [Title/Abstract])) OR (app-based [Title/Abstract])) OR (software 

[Title/Abstract])) OR (electronic [Title/Abstract])) OR (digital [Title/Abstract])) OR 

(smartphone [Title/Abstract])) OR (phone [Title/Abstract])) OR (online 

[Title/Abstract])) OR (internet [Title/Abstract])) OR (web [Title/Abstract])) OR 

(ehealth [Title/Abstract])) OR (telehealth [Title/Abstract])) OR (telebased 

[Title/Abstract])) OR (tele-based [Title/Abstract])) OR (telemedicine [Title/Abstract]) 

#5. #1 OR #2 OR #3 OR #4 

#6. Mindfulness [MeSH Terms] 

#7. (((((((mindfulness [Title/Abstract])) OR (meditation [Title/Abstract])) OR 

(mindfulness-based intervention [Title/Abstract])) OR (MBSR [Title/Abstract])) OR 

(mindfulness-based stress reduction [Title/Abstract])) OR (mindfulness-based 

cognitive therapy [Title/Abstract])) OR (vipassana [Title/Abstract]) 

#8. #6 OR #7 

#9. Nurses [MeSH Terms] 

#10. Nursing [MeSH Terms] 

#11. nurse midwives [MeSH Terms] 

#12. students, nursing [MeSH Terms] 

#13. ((((((( (((nurs* [Title/Abstract])) OR (nurse [Title/Abstract])) OR (nurses 

[Title/Abstract])) OR (nursing staff [Title/Abstract])) OR (clinical nurse 

[Title/Abstract])) OR (nursing [Title/Abstract])) OR (nursing personnel 

[Title/Abstract])) OR (registered nurse [Title/Abstract])) OR (nursing students 

[Title/Abstract])) OR (nurse interns [Title/Abstract]) 

#14. #9 OR #10 OR #11 OR #12 OR #13 

#15. #5 AND #8 AND #14 
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