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Table S1. Search strategies for identifying systematic reviews of digital health interventions during the COVID-19 pandemic (2020–2023)
	Database
	Search strategy

	Number of records

	PubMed
	(("Data Warehousing"[MeSH Terms] OR "Vital Statistics"[MeSH Terms] OR "Software"[MeSH Terms] OR "Mobile Applications"[MeSH Terms] OR "Medical Informatics Applications"[MeSH Terms] OR "Management Information Systems"[MeSH Terms] OR "Information Systems"[MeSH Terms] OR "Information Technology"[MeSH Terms] OR "Health Information Interoperability"[MeSH Terms] OR "Electronic Health Records"[MeSH Terms] OR "Registries"[MeSH Terms] OR ("Public Health Surveillance"[MeSH Terms] AND "system"[All Fields]) OR "Telemedicine"[MeSH Terms] OR "clinical terminology"[Title/Abstract] OR "clinical classification"[Title/Abstract] OR "Hospital Communication Systems"[MeSH Terms] OR "Emergency Medical Service Communication Systems"[MeSH Terms] OR "Information exchange system"[Title/Abstract] OR "Health informatics"[Title/Abstract] OR "Clinical informatics"[Title/Abstract] OR "Biomedical informatics community"[Title/Abstract] OR "Ehealth"[Title/Abstract] OR "E-health"[Title/Abstract] OR "m-health"[Title/Abstract] OR "mhealth"[Title/Abstract] OR "Medical computer science"[Title/Abstract] OR "Health information technology"[Title/Abstract] OR "Virtual visit"[Title/Abstract] OR "Mobile health"[Title/Abstract] OR "Digital therapeutics"[Title/Abstract] OR "Wearable monitor"[Title/Abstract] OR "Artificial intelligence"[Title/Abstract] OR "machine learning"[Title/Abstract] OR "health analytics and data visualization"[Title/Abstract] OR "remote care"[Title/Abstract] OR "big data"[Title/Abstract] OR "virtual care") AND ("COVID-19"[Title/Abstract] OR "COVID19"[Title/Abstract] OR "coronavirus pandemic"[Title/Abstract] OR "Coronavirus"[Title/Abstract] OR "coronavirus 2019"[Title/Abstract] OR "novel coronavirus disease 2019"[Title/Abstract] OR "SARS-CoV-2"[Title/Abstract] OR "global pandemics"[Title/Abstract] OR "2019-nCov") AND ("meta-analysis"[MeSH Terms] OR "Meta Analysis"[Title/Abstract] OR "Clinical Trial Overview*"[Title/Abstract] OR "systematic review"[Title/Abstract])) AND (english[Filter]) AND ((english[Filter]) AND (2020:2023[pdat]))
	1579

	Scopus
	( TITLE ( ( ( "Data Warehousing" OR "Vital Statistic*" OR "Software" OR "Mobile Application*" OR "Medical Informatics Application*" OR "Management Information System*" OR "Information System*" OR "Information Technology" OR "Health Information Interoperability" OR "Electronic Health Records" OR "Registries" OR "Public Health Surveillance system" OR "Telemedicine" OR "clinical terminology" OR "clinical classification" OR "Hospital Communication System*" OR "Emergency Medical Service Communication System*" OR "Information exchange system" OR "Health informatics" OR "Clinical informatics" OR "Biomedical informatics community" OR "Ehealth" OR "E-health" OR "m-health" OR "mhealth" OR "Medical computer science" OR "Health information technology" OR "Virtual visit" OR "Mobile health" OR "Digital therapeutics" OR "Wearable monitor" OR "Artificial intelligence" OR "machine learning" OR "health analytics and data visualization" OR "remote care" OR "big data" OR "virtual care" ) AND ( "COVID-19" OR "COVID19" OR "coronavirus pandemic" OR "Coronavirus" OR "coronavirus 2019" OR "novel coronavirus disease 2019" OR "SARS-CoV-2" OR "global pandemics" OR "2019-nCov" ) AND ( "meta-analysis" OR "Meta Analysis" OR "Clinical Trial Overview*" OR "systematic review" ) ) ) OR ABS ( ( ( "Data Warehousing" OR "Vital Statistic*" OR "Software" OR "Mobile Application*" OR "Medical Informatics Application*" OR "Management Information System*" OR "Information System*" OR "Information Technology" OR "Health Information Interoperability" OR "Electronic Health Records" OR "Registries" OR "Public Health Surveillance system" OR "Telemedicine" OR "clinical terminology" OR "clinical classification" OR "Hospital Communication System*" OR "Emergency Medical Service Communication System*" OR "Information exchange system" OR "Health informatics" OR "Clinical informatics" OR "Biomedical informatics community" OR "Ehealth" OR "E-health" OR "m-health" OR "mhealth" OR "Medical computer science" OR "Health information technology" OR "Virtual visit" OR "Mobile health" OR "Digital therapeutics" OR "Wearable monitor" OR "Artificial intelligence" OR "machine learning" OR "health analytics and data visualization" OR "remote care" OR "big data" OR "virtual care" ) AND ( "COVID-19" OR "COVID19" OR "coronavirus pandemic" OR "Coronavirus" OR "coronavirus 2019" OR "novel coronavirus disease 2019" OR "SARS-CoV-2" OR "global pandemics" OR "2019-nCov" ) AND ( "meta-analysis" OR "Meta Analysis" OR "Clinical Trial Overview*" OR "systematic review" ) ) ) AND LANGUAGE ( english ) ) AND PUBYEAR > 2019 AND PUBYEAR < 2024
	1446

	Web Of Science
	(TI=(("Data Warehousing" OR "Vital Statistic*" OR "Software" OR "Mobile Application*" OR "Medical Informatics Application*" OR "Management Information System*" OR "Information System*" OR "Information Technology" OR "Health Information Interoperability" OR "Electronic Health Records" OR "Registries" OR "Public Health Surveillance system" OR "Telemedicine" OR "clinical terminology" OR "clinical classification" OR "Hospital Communication System*" OR "Emergency Medical Service Communication System*"  OR "Information exchange system" OR “Health informatics” OR "Clinical informatics"  OR “Biomedical informatics community” OR "Ehealth" OR "E-health" OR "m-health"  OR "mhealth" OR "Medical computer science" OR "Health information technology" OR "Virtual visit" OR "Mobile health" OR "Digital therapeutics" OR "Wearable monitor" OR "Artificial intelligence" OR "machine learning" OR "health analytics and data visualization" OR "remote care" OR "big data" OR "virtual care") AND ("COVID-19" OR "COVID19" OR "coronavirus pandemic" OR "Coronavirus"  OR "coronavirus 2019" OR "novel coronavirus disease 2019" OR "SARS-CoV-2"  OR "global pandemics" OR "2019-nCov") AND ("meta-analysis" OR "Meta Analysis" OR "Clinical Trial Overview*" OR "systematic review")) OR AB=(("Data Warehousing" OR "Vital Statistic*" OR "Software" OR "Mobile Application*" OR "Medical Informatics Application*" OR "Management Information System*" OR "Information System*" OR "Information Technology" OR "Health Information Interoperability" OR "Electronic Health Records" OR "Registries" OR "Public Health Surveillance system" OR "Telemedicine" OR "clinical terminology" OR "clinical classification" OR "Hospital Communication System*" OR "Emergency Medical Service Communication System*"  OR "Information exchange system" OR “Health informatics” OR "Clinical informatics"  OR “Biomedical informatics community” OR "Ehealth" OR "E-health" OR "m-health"  OR "mhealth" OR "Medical computer science" OR "Health information technology" OR "Virtual visit" OR "Mobile health" OR "Digital therapeutics" OR "Wearable monitor" OR "Artificial intelligence" OR "machine learning" OR "health analytics and data visualization" OR "remote care" OR "big data" OR "virtual care") AND ("COVID-19" OR "COVID19" OR "coronavirus pandemic" OR "Coronavirus"  OR "coronavirus 2019" OR "novel coronavirus disease 2019" OR "SARS-CoV-2"  OR "global pandemics" OR "2019-nCov") AND ("meta-analysis" OR "Meta Analysis" OR "Clinical Trial Overview*" OR "systematic review"))) AND LA=(English)
Timespan: 2020-01-01 to 2023-12-31 (Publication Date)
	796

	IEEE Xplore
	(("Data Warehousing" OR "Vital Statistic*" OR "Software" OR "Mobile Application*" OR "Medical Informatics Application*" OR "Management Information System*" OR "Information System*" OR "Information Technology" OR "Health Information Interoperability" OR "Electronic Health Records" OR "Registries" OR "Public Health Surveillance system" OR "Telemedicine" OR "clinical terminology" OR "clinical classification" OR "Hospital Communication System*" OR "Emergency Medical Service Communication System*" OR "Information exchange system" OR “Health informatics” OR "Clinical informatics" OR “Biomedical informatics community” OR "Ehealth" OR "E-health" OR "m-health" OR "mhealth" OR "Medical computer science" OR "Health information technology" OR "Virtual visit" OR "Mobile health" OR "Digital therapeutics" OR "Wearable monitor" OR "Artificial intelligence" OR "machine learning" OR "health analytics and data visualization" OR "remote care" OR "big data" OR "virtual care") AND ("COVID-19" OR "COVID19" OR "coronavirus pandemic" OR "Coronavirus" OR "coronavirus 2019" OR "novel coronavirus disease 2019" OR "SARS-CoV-2" OR "global pandemics" OR "2019-nCov") AND ("meta-analysis" OR "Meta Analysis" OR "Clinical Trial Overview*" OR "systematic review"))
	128



Table S1. (Continue)
	Database
	Search strategy

	Number of records

	Cochrane reviews
	((("Data Warehousing" OR "Vital Statistic" OR "Software" OR "Mobile Application" OR "Medical Informatics Application" OR "Management Information System" OR "Information System" OR "Information Technology" OR "Health Information Interoperability" OR "Electronic Health Records" OR "Registries" OR "Public Health Surveillance system" OR "Telemedicine" OR "clinical terminology" OR "clinical classification" OR "Hospital Communication System" OR "Emergency Medical Service Communication System" OR "Information exchange system" OR “Health informatics” OR "Clinical informatics" OR “Biomedical informatics community” OR "Ehealth" OR "E-health" OR "m-health" OR "mhealth" OR "Medical computer science" OR "Health information technology" OR "Virtual visit" OR "Mobile health" OR "Digital therapeutics" OR "Wearable monitor" OR "Artificial intelligence" OR "machine learning" OR "health analytics and data visualization" OR "remote care" OR "big data" OR "virtual care") AND ("COVID-19" OR "COVID19" OR "coronavirus pandemic" OR "Coronavirus" OR "coronavirus 2019" OR "novel coronavirus disease 2019" OR "SARS-CoV-2" OR "global pandemics" OR "2019-nCov") AND ("meta-analysis" OR "Meta Analysis" OR "Clinical Trial Overview" OR "systematic review"))):ab OR ((("Data Warehousing" OR "Vital Statistic" OR "Software" OR "Mobile Application" OR "Medical Informatics Application" OR "Management Information System" OR "Information System" OR "Information Technology" OR "Health Information Interoperability" OR "Electronic Health Records" OR "Registries" OR "Public Health Surveillance system" OR "Telemedicine" OR "clinical terminology" OR "clinical classification" OR "Hospital Communication System" OR "Emergency Medical Service Communication System" OR "Information exchange system" OR “Health informatics” OR "Clinical informatics" OR “Biomedical informatics community” OR "Ehealth" OR "E-health" OR "m-health" OR "mhealth" OR "Medical computer science" OR "Health information technology" OR "Virtual visit" OR "Mobile health" OR "Digital therapeutics" OR "Wearable monitor" OR "Artificial intelligence" OR "machine learning" OR "health analytics and data visualization" OR "remote care" OR "big data" OR "virtual care") AND ("COVID-19" OR "COVID19" OR "coronavirus pandemic" OR "Coronavirus" OR "coronavirus 2019" OR "novel coronavirus disease 2019" OR "SARS-CoV-2" OR "global pandemics" OR "2019-nCov") AND ("meta-analysis" OR "Meta Analysis" OR "Clinical Trial Overview" OR "systematic review"))):ti" with Cochrane Library publication date Between Jan 2020 and Dec 2023, in Cochrane Reviews
	11

	ProQuest
	title(("Augmented Reality" OR "Virtual Reality" OR "Mixed Reality" OR "Digital reality" OR "Extended Reality") AND ("Operative Surgical Procedures" OR "Operative Procedure*" OR "surg*" OR "operati*") AND ("Education" OR "Medical Education" OR "Training Program*" OR "Educational Activit*" OR "medical student" OR "training" OR "Teaching" OR "learning") AND ("meta-analysis" OR "Meta Analysis" OR "Clinical Trial Overview*" OR "systematic review")) OR abstract(("Augmented Reality" OR "Virtual Reality" OR "Mixed Reality" OR "Digital reality" OR "Extended Reality") AND ("Operative Surgical Procedures" OR "Operative Procedure*" OR "surg*" OR "operati*") AND ("Education" OR "Medical Education" OR "Training Program*" OR "Educational Activit*" OR "medical student" OR "training" OR "Teaching" OR "learning") AND ("meta-analysis" OR "Meta Analysis" OR "Clinical Trial Overview*" OR "systematic review")) OR mainsubject(("Augmented Reality" OR "Virtual Reality" OR "Mixed Reality" OR "Digital reality" OR "Extended Reality") AND ("Operative Surgical Procedures" OR "Operative Procedure*" OR "surg*" OR "operati*") AND ("Education" OR "Medical Education" OR "Training Program*" OR "Educational Activit*" OR "medical student" OR "training" OR "Teaching" OR "learning") AND ("meta-analysis" OR "Meta Analysis" OR "Clinical Trial Overview*" OR "systematic review"))
	33





Table S2. Kappa score for evaluating inter-rater agreement of reviewers in systematic review selection of digital health interventions 
	
	Reviewer 1 (ZJ)

	
	Included
	Excluded
	Unsure
	Total

	Reviewer 2 (NK)
	Included
	138
	3
	2
	143

	
	Excluded
	2
	35
	3
	40

	
	Unsure
	5
	4
	8
	17

	
	Total
	145
	42
	13
	200

	
	p0: 0.905 | pE: 0.5659 | Kappa: 0.781156




Table S3. Main characteristics of included systematic reviews studies on digital health interventions during the COVID-19 pndemic (2020–2023)
	No
	
Author(s)
year
(Ref.)
	Objective
	Participants (characteristics/ n =
sample size)
	Intervention(s)
	Primary/ secondary outcomes
	Searched databases (time frame)
	Study design of included studies (k = number)
	Qualitative assessment tool/ overall quality result
	Risk of bias assessment tool/ overall risk of bias result
	Study limitations

	1 
	Yew et al. 2023
[89]
	To summarize the outcomes of telemedicine applications in vascular surgery during and after the COVID-19 pandemic


	
Patients
(who were managed for vascular surgery
in outpatient settings/
n = 27307)
	Telemedicine  
	
The frequency of telemedicine use, clinical and cost implications, patient and clinician perceptions, and post-pandemic demand analyzed. The types of pathology supported and the type of telemedicine used were also summarized.


	Embase and Medline (December 1st 2019 to April 13th 2022)
	Retrospective analysis, case study/ (k = 12)
	NM
	NM
	NM

	2 
	Tzeng et al. 2023
[83]
	To investigate the accuracy of AI-assisted chest X-ray in detecting COVID-19

	Patients 
(who were diagnosed with COVID-19)/ n = 76230)
	Use of AI for chest X-ray image processing
	AI in Chest X-rays – Diagnostic accuracy for COVID-19, study characteristics, DL models, and performance metrics assessed. 
 
	PubMed, Cochrane Library MedRxiv, ArXiv,  Embase 
(January 2020 to May 2022)
	
Case-control studies, retrospective studies/ (k = 9)


	
QUADAS-2/ “Low risk”

	QUADAS-2/
“Low risk”

	Limitations in repeatability were observed due to small datasets. Heterogeneity in the odds ratio was noted in the review. Bias was identified in the reported sensitivity and specificity of the recruited studies. Additionally, limitations in the results arose due to the focus of the reviewed studies on one DL model.

	3 
	Su et al.  2023
[84]
	
To explore the effects of telerehabilitation for balance function in stroke patients during COVID-19, compare the outcomes of telerehabilitation and conventional rehabilitation, and to provide recommendations for rehabilitation programs during a pandemic

	Stroke patients
(who received telerehabilitation (TR) or conventional rehabilitation (CR))/ n= 328)
	Telerehabilitation
	Telerehabilitation vs. Conventional Rehab – Similar outcomes; intervention effects and methodological quality evaluated.
	PubMed, Embase, Web of Science, Cochrane Library
the Joanna Briggs Institute database 
(January 2020 to December 2022)
	Randomized control trial/ (k = 9)
	NM
	The Cochrane collaborative tool/NM

	Limited number of reviewed studies and lack of sample size, limited available data set for some outcomes, Possibility of recall bias due to various outcome scales, the study population 
(research was conducted only in some countries), and regional applications
(only some regions applied the intervention)

	4 
	Shakibfar et al.  2023
[26]
	To systematically review the use of AI models for predicting hospitalization and mortality related to COVID-19
	NM
	AI techniques
	AI for COVID-19 Hospitalization Prediction – Performance assessed; secondary analyses on AI models, data sources, and validation methods.
	Ovid, MEDLINE
(January 2019 to August 22nd, 2022)
	Observational, meta-analysis, clinical trial/ (k = 39)
	PROBAST/ Poor quality

	PROBAST/ High risk
	Including models of high risk of bias and poor applicability

	5 
	Quesada-Caballero et al. 2023
[27]
	To analyze the impact of the telemedicine measures used for diagnosis,
medical monitoring, and treatment of chronic hypertensive patients during the COVID-19 pandemic
	Patients (n= 6109628) and healthcare providers (n= 9684)
	Telemedicine
	· Telemedicine in Primary Care – Lower use in rural areas and among African Americans; Less likely to be used by older patients, individuals with Asian race, and those whose native language was not English; physician training gaps highlighted. The highest quality of telephone consultation was associated with maintaining former clinical criteria by the physicians despite the occurrence of COVID-19.
	PubMed, ProQuest, Scopus
(NM)
	Cohort, retrospective, cross-sectional/ (k = 19)
	OCEBM/ NM
	CASP / NM

	Heterogeneity of outcomes (resulted from the diverse study designs and various characteristics of reviewed studies and
due to the substantial variability in parameters and analyzed variables used for studying health systems in different countries) 

	6 
	Nazemi et al.
2023
[28]
	To describe tele‐mental health during the COVID‐19 epidemic and provide a summary of its applications and technical infrastructural dimensions, and to determine the relevant challenges

	Patients, caregivers, healthcare providers, and patients’ relatives  (People with mental disorders caused by COVID-19/ n= NM)
	Telemedicine methods
	Tele-Mental Health – Stakeholders, communication technologies, and supported disorders identified; study quality evaluated
	PubMed, Scopus, Web of Science, Science direct, PsycInfo
(January 2020 to July 2023)
	Original studies/ (k= 13)
	MMAT/Out of 13 studies, four studies 80% criteria (high quality), and nine studies have 100% criteria (high quality)
	NM
	NM

	7 
	Mohammadi
et al. 2023
[29]
	To investigate the significance and efficacy of AI use amid the COVID-19 pandemic, and to determine key distinctions of different ML models
	Patients, medical records, models of COVID-19 and other
pneumonia groups or infectious disease 
(n= 33848451)
	Artificial Intelligence (AI) for managing COVID-19
	AI in COVID-19 Management – Forecasting severity was the main aim of studies. Predictive models for mortality, and AI technologies reviewed. 
	PubMed, Web of Science, Scopus, Embase, Cochrane
(December 2019 to September 2022)
	Human studies, original articles, and papers with the experimental data/ (k= 52)
	NM
	NM
	Difficulty in data extraction (so much detail needed to be considered regarding the various methods and sub-branches of AI applications in clinical care), and limiting result interpretation to a medical point of view (and did not include interdisciplinary exchange of views)

	8 
	Mehraeen et al. 2023 [30]
	To systematically review telemedicine technologies used during the COVID-19 pandemic, and to summarize its potential applications and the status of use 
	Patients (with various chronic conditions), other individuals including elderly, employees, or students

	Telemedicine technologies and applications
	Telemedicine Technologies – Telephone and video conferencing were the most common; applications, advantages, and disadvantages summarized. Tele-follow-up and tele-consulting were among the mostly used
	PubMed, Scopus, Cochrane (December, 2019 to September 14th, 2021)
	Original studies/ (k = 56)
	NM
	NOS/ NM
	NM

	9 
	Gauhe et al. 2023 [31]
	
To provide an overview of innovative approaches adopted in response to the COVID-19 pandemic to replace touch-based practices with the web format 
	
Individuals and therapists using touch-based interventions/ (n=15334)
	Creative approaches for adapting touch-based practices to the web-based format in response to the COVID-19 pandemic
	Web-Based Adaptations – Five recurring themes identified; Studies were mainly conducted in the United States, were mostly case studies, and constituted of various fields.
	MEDLINE, APAPsych, CINAHL
SPORTDiscus, the International Bibliography of Theatre and Dance
AMED
(2020 to 2022)
	Case study, interview study, observations, reflective paper, controlled nonrandomized study/ (k = 17)
	NM

	[bookmark: _Hlk168220273]CASP/ NM

	
Limited on primary data, 
the topic limited the work to the qualitative studies, the lack of the reporting of touch-based activities in the eligible articles,
Limitation in the generalizability of the findings, data extraction and quality appraisal performed by one author



	10 
	Chatterjee et al. 2023 [32]
	
To identify the relevant ICT-based methods and techniques for automatic and/or remote monitoring and care of patients infected with COVID-19
	COVID-19 infected patients (n = 65)
	e-Health methods, and
ICT techniques for automated COVID-19 patient monitoring 

	
ICT-based techniques, eHealth methods, and data representation for remote COVID-19 Monitoring analyzed..

	EBSCOhost, Scopus, ACM, Nature SpringerLink, IEEE Xplore, MDPI, Google Scholar, JMIR, Web of Science, PubMed
(January 2020 to June 2022)
	Random controlled study, empirical study, mixed study (a combination of both)/ (k = 65)
	The SANRA 0–2-point scale
	NM
	The topic constrained the availability and quality of relevant studies, lacking evidence-based research from high-quality randomized controlled trials. Limited focus on specific patient populations, settings, or regions further restricted generalizability. Additionally, variability in study designs hindered outcome comparisons, especially given the recent nature of the pandemic.


 

	11 
	Bufano et al. 2023 [33]
	To evaluate the effectiveness of digital phenotyping for symptom or relapse prediction in remote monitoring of patients with mental health issues
	Clinical population getting help for the prediction of relapse or exacerbation of symptoms in patients with mental disorders/ (n = 2740)
	Digital phenotyping 
	Digital Phenotyping in Psychiatry – Assessment technology and remote monitoring methods examined; bias evaluated.
	PubMed, Scopus (published up to January 2023)
	Original studies/ (k =29)

	NM
	[bookmark: _Hlk168220304]AXIS tool/ 
NM
	The samples were limited and mostly clinical, the variability of study design among studies did not allow the possibility of generalizing the findings, and the validation process of the method may be less reliable due to the use of self-report questionnaires for participants with mental health disorder which may affect the objectivity of responses.

	12 
	Vahedi et al. 2022 [34]
	
To determine the advanced COVID-19 dashboards' attributes, functions, and key indicators
	Interactive dashboards designed or used to deal with COVID-19 (n = 18)
	Advanced dashboards in Covid-19
	COVID-19 Dashboards data sources (including hospital data and news and media, presentation methods), key indicators, main aims (monitoring the emerging disease of Covid-19 considered in all dashboards), and software tools categorized. R and Shiny capability were the mostly used software for dashboard development, while Excel was identified as the most important software for receiving data.
	PubMed, Scopus, web of sciences/ (2019 to 2020)
	Original research articles/ (k = 18)
	NOS/
NM
	NM
	NM

	13 
	Shanbehzadeh et al. 2022 [35]
	A review of the currently available IoT-enabled approaches for combatting the COVID-19 outbreak
	Healthcare providers, team and society, healthcare policy makers, public health authorities, researchers, scientists, epidemiologists, governance, city officials, educational staff, IT vendors, economists, third parties, engineering
	IoT‑enabled digital services
to tackle COVID-19
	IoT for COVID-19 Response – Platforms, user categories, tech requirements, and digital services classified.
	PubMed, Google Scholar, ProQuest, Scopus, Science Direct, Web of Science/ (June 30th to November 1st, 2020)
	Developmental literature review, review, prospective/ (k = 28)
	NM
	NM
	The study core (i.e., review) did not allow analyzing the actual use of the target systems, and the inclusion/exclusion criteria might have limited the reviewed studies.

	14 
	Shamsabadi et al. 2022 [36]
	Identifying the characteristics, potential, and applications of IoT and digital health for the management of chronic diseases during the COVID‐19 pandemic
	Patients and healthcare providers
	IoT‐based systems addressing specifically one or various
chronic condition(s) 
	
Chronic Disease Support via Telemedicine technology types, study characteristics, and user data collection summarized..


	PubMed, Scopus, Web of Science / (until December 25th, 2021)
	Original studies (clinical trial, cohort, observational study, cross-sectional study, prospective observational study, exploratory, qualitative study)/ (k = 18)
	[bookmark: _Hlk168220366]NOS/Acceptable
	NOS/Acceptable
	NM

	15 
	Saleem et al. 2022 [37]
	
To comprehensively review the current development of machine learning (ML) and deep learning (DL) algorithms for analyzing the COVID-19 data
	COVID-19 patients
	ML, DL, and other
mathematical models (for prediction, detection, and treatment of COVID-19)
	COVID-19 Prediction Models – ML, DL, and mathematical strategies; validation methods and epidemiologic factors listed
	Web of Science, Scopus, Google Scholar, Medline / (Until April 2022)
	NM/ (k = 57)
	NM
	NM
	NM

	16 
	Saccomanno
et al. 2022 [38]
	
To determine the most common orthodontic emergency types and the applications of teleorthodontics to manage such cases during the COVID-19 pandemic
	Patients 
(facing orthodontic emergencies)
	Use of teleorthodontics
	
Effectiveness and applications of teleorthodontics for orthodontic emergencies during confinement analyzed. 
	PubMed, Science Direct, Cochrane, SciELO, Google Scholar (as a secondary source)
(December 2019 to November 2021)
	Editorials, clinical studies, cross-sectional studies, retrospective studies/ (k = 8)
	
The Grading Recommendations of the GRADE Working Group/NM
	The Cochrane-recommended approach for assessing the risk of bias in randomized controlled clinical studies/
NM
	The limited number of studies available for the purpose of this review, Limitation for conducting a meta-analysis due to the heterogenous study design of the research, Limitation in future applications of the findings 

	17 
	Özsezer et al. 2022 [39]
	
To systematically review the use of AI in the COVID-19 pandemic, and to examine the data obtained from the published studies

	
Various group of patients 

	The use of AI during the COVID-19 process specially for early detection of COVID-19 related infection
	AI in COVID-19 Diagnosis – Data sources, models, statistical methods, and diagnostic accuracy reviewed.
	Web of Science, Google Scholar, PubMed, Scopus
(between April 25 and May)
	Cross-sectional, retrospective multicenter, retrospective methodological
(k = 26)
	NM
	NM
	Limitation in comparing the studies (due to the absence of P-value), and limited information on the topic.

	18 
	Miller et al. 2022 [85]
	
To assess the present prediction models for COVID-19-related severe illnesses 
	Any clinical setting
	Prediction models (for severe illnesses caused COVID- 19)
	AI Model Performance – Predictive ability, risk of bias, and applicability concerns assessed..
	PubMed, EMBASE (January 2020 to May 2021)
	
Retrospective cohort, prospective cohort  (randomized control, cohort, case– control) / (k = 79)

	NM
	PROBAST/Low risk
	The limited number of searched databases, a gap between the current status of research and the findings of this study (due to the rapid development of COVID-19 pandemic), limitation for conducting a meta-analysis (due to the variability of types of models and the variables in the studies), the study core was focused on multivariable models, may have excluded studies focused on one predictive marker (thus, did not allow to describe the effect size for each variable), and the volume of the literature on the topic of the study.

	19 
	Mbunge et al. 2022 [40]
	To investigate virtual healthcare services utilized in South Africa during the COVID-19 pandemic, and to identify the associated risks and challenges 

	South Africa healthcare services
	Digital health technology 
	Digital Technologies in South Africa – SMS, mobile health, AI, telemedicine applications, and implementation barriers examined.
	Google Scholar, PubMed, Science Direct, IEEE Xplore Digital Library, ACM Digital Library, Springer Link (from the onset of COVID-19 to July 2021)
	Peer-reviewed/ (k =24) 
	NM
	NM
	NM

	20 
	Marzaleh et al. 2022 [41]
	
To evaluate publications investigating the use of telerehabilitation to assist older adults during the COVID-19 pandemic
	Elderly people

	Telerehabilitation 

	Study aims of telerehabilitation Studies, country distribution, methodologies, and participant details summarized.
	PubMed, Cochrane, Web of Science, Scopus,
 Science Direct, ProQuest 
(from September 1st, 2019, to December 1st, 2021)
	Cross-sectional, feasibility case interventional/ (k = 5) 
	NM
	NM
	English language only, Limited search to some databases (Embase database was not accessible)


	21 
	Kufel et al. 2022 [42]
	
To analyze
the applications of AI in the detection, therapeutic and treatment processes of COVID-19 infection using X-ray images
	COVID-19 images, normal images, pneumonia images (n = 14510), patients (n = ~ 1,558)
	AI computational models
	CNNs in COVID-19 Detection – Recognized models, datasets, and performance metrics reviewed. 
	PubMed, Embase,
 Scopus
(2020 and 2021)
	Retrospective/ (k = 27)
	[bookmark: _Hlk168220437]QCRI automated screening tool/NM
	NM
	The study core did not consider the diagnosis of SARS-CoV-2 infection using CT. Additionally, there was a limited number of studies available for the purpose of this review.



	22 
	Kissi et al. 2022 [43]
	
To gauge the stakeholders' opinions on COVID-19 vaccination, evaluate their suggested formats, and to assess the significance of digitizing COVID-19 vaccination certificates

	COVID-19 vaccinated people

	Vaccination certificates
	COVID-19 Vaccine Certificates – Privacy concerns, digital vs. paper comparisons, and global distribution analyzed.
	ProQuest, PubMed, Sage Pub, Science Direct
(from October 23rrd, 2021 to January 3rd, 2022)
	Retrospective/ (k = 6)
	NM
	NM
	The search was restricted to certain databases, and inclusion/exclusion criteria limited reviewed studies, potentially excluding relevant information after screening. Results relied on primary data, possibly carrying over biases and limitations from primary studies. Generalizability may be limited due to lack of elaboration on participant selection in included studies. Additionally, studies only covered certain world regions, with sampling limitations present in primary studies.



	23 
	Kaushal et al. 2022 [44]
	
To summarize the applications of AI and ML technology for COVID-19 novel drug discovery, drug repurposing, and vaccine and antibody development
	COVID-19 patients
	AI & ML technology in therapeutics for COVID-19
	AI in COVID-19 Therapeutics, screening tools, target drugs, and promising molecules identified.
	PubMed, Google Scholar, Embase
 Oxford Elsevier (December 2019 to May 2020)
	Published and preprint original articles/ (k = 31)
	A tool was designed
	A tool was designed
	English language only

	24 
	Jia et al. 2022 [82]
	
To assess the diagnostic accuracy and methodological quality of ML, and AI models in radiomics used for identifying COVID-19 from other pneumonias
	Individuals (who were diagnosed with COVID-19, or other pneumonias/ n= 6737)
	Artificial intelligence-based prediction mode
	AI for Pneumonia Differentiation – AI models distinguishing COVID-19 from other pneumonias assessed.


	PubMed, Cochrane Library, Web of Science, Embase, preprints from medRxiv and bioRxiv
(before November 30th, 2021)
	Published and preprint original articles, systematic reviews/ (k = 32)
	[bookmark: _Hlk168220502] QUADAS-2, RQS tools, and CLAIM checklist/
Poor quality

	[bookmark: _Hlk168220557]Funnel plot visual asymmetry with DOR/High or unclear risk 
	Studies without validated models were excluded, and heterogeneity in studies limited source identification.

	25 
	Huang et al. 2022 [45]
	
To review the implementation of AI for providing telemedicine services for different diseases during the COVID-19 pandemic, and to propose recommendations to policymakers and clinicians 
	NM

	Artificial intelligence-based telemedicine
	AI & Telemedicine in COVID-19, applications for diagnosis, contact tracing, monitoring, and treatment outlined.
	PubMed, ScienceDirect (2019 to 2021)
	Original research studies/ (k = 13)
	NM
	NM
	The search was limited to certain databases, and the reliance on primary data resulted in significant shortcomings in clear descriptions of the algorithms used in the reviewed studies.

	26 
	Heidari et al. 2022 [46]
	To discover, distinguish, classify, review, and evaluate all studies relevant to applications of DL in COVID19
	COVID-19 patients 
	Deep learning techniques advantages, challenges, dataset, usages, security, and transfer learning
	DL in COVID-19 techniques categorized; challenges like data quality and regulation discussed
	Scopus, IEEE Explore, Springer Link, Google Scholar, ACM, Elsevier Emerald, MDPI, Taylor and Francis, Wiley, Peerj, JSTOR, Dblp, DOAJ, ProQuest
(2020 and 2021)
	Reviews and surveys were excluded (k = 37)
	NM
	NM
	Limited access to some publications due to accessibility issues, English language only,
Papers that did not directly address COVID-19 and articles that were identical to COVID-19 were excluded

	27 
	Hatami et al. 2022 [47]
	The investigates the effectiveness of telemedicine for mental health improvement during the COVID‐19 pandemic

	Adults 
(18 years old or above, at risk of mental illnesses due to the COVID‐19 pandemic and its consequences on lifestyle/ n = 1900)
	Telephone‐delivered services
	Telemedicine & Mental Health, strong correlation with improved outcomes; anxiety and depression commonly assessed. Predominant interventions included online platforms such as apps and videoconferencing are recognized.
	
PubMed, Medline, Embase, Cochrane Controlled Register of Trials/ (studies published up to February 1st, 2022)
	Parallel RCTs, quasi‐experimental, multicenter retrospective cohort/ (k = 12)
	The Cochrane tool/ High quality
	The Cochrane tool /Low risk
	The limited participants, institutions, and study duration, the heterogenous study design of the reviewed studies, not including pre‐pandemic studies

	28 
	Hamid et al. 2022 [48]
	
First, to evaluate IoMT frameworks and applications, especially for COVID-19, and to propose a new framework for remote COVID-19monitoring and diagnosis 
	COVID-19 patients 
	IoMT systems
and
cov-AID- a new framework introduced 
	Telemedicine & Mental Health, strong correlation with improved outcomes; anxiety and depression commonly assessed.
	ScienceDirect, IEEE, Springer, MDPI, Wiley 
(December 2019 to December 2021)
	Review, survey, original research (proposed a framework)/ (k = 76)
	NM

	NM

	NM

	29 
	Haimi et al. 2022 [49]
	
To explore telehealth services implemented during the COVID-19 era for people aged 65 and more, and to investigate the availability and application of such services
	Elderly population
 (age 65 and more / n = NM)
	Telemedicine services
(in any aspect of healthcare during the COVID-19 pandemic)
	Telehealth Services, chronic condition treatment, surveillance, and evaluation tools examined.
	PubMed, Embase, Web of Science
(December 2019, to (December 27th, 2020)
	Descriptive/case studies, cross-sectional, prospective retrospective review / (k = 11)
	 GRADE/ Very poor

	NM
	Limited search in some
Databases,
 English language only, Limited time frame for search 

	30 
	Cen et al. 2022 [50]
	
To review the adoption of eHealth in pharmaceutical care amid COVID-19 pandemic, and to discover the relevant factors and outcomes
	Pharmacists (either practicing alone or as a member of an interprofessional team, regardless of their work setting), Patients (with chronic diseases, COVID-19, or cancer)
	telemedicine 
	eHealth in Primary Care, adoption purposes, reported outcomes, pharmacist interventions, and tools outlined.
	PubMed, Scopus, Medline, Web of Science, Science Direct, China National Knowledge Infrastructure (December 2019 to March 2022)
	Observational studies (Including cross-sectional studies, case series, retrospective studies, prospective studies, and interview study) / (k = 43)
	NM

	NM

	The search strategy might have excluded the experiences of eHealth in pharmaceutical care with interprofessional program, the interrelationship between the components of the logical model introduced in the study was not provided.

	31 
	Brigo et al. 2022 [79]
	
To summarize the different telehealth solutions proposed to support the rehabilitation process for patients with a variety of health conditions during the COVID-19 pandemic, and to analyze the feasibility and effectiveness of such interventions
	Patients (who require rehabilitation for a minimum period of one week/ n = 224806)
	Use of communication technologies (smartphones, tablets, personal computers), apps and web-based platforms to deliver telerehabilitation services 
	Rehabilitation Technologies – Video/audio call prevalence; orthopedic vs. non-orthopedic cases summarized.
	PubMed, Cochrane Library, Web of Science, PEDro
(studies published up to 31 May 2022)
	Randomized controlled trials, observational studies, explorative studies (feasibility and pilot trials)/ (k = 20)
	The PEDro Scale for RCTs,
the STROBE Checklist 
for observational studies, and 
the CONSORT Checklist 
for feasibility and pilot studies/
Moderate

	The PEDro Scale
The STROBE Checklist
The CONSORT Checklist/ Moderate

	The lack of a unified terminology for available telehealth solutions, limited availability of studies for review purposes, potential unintentional omissions during screening due to inclusion/exclusion criteria, the heterogeneity and moderate quality of studies collectively impact the ability to draw definitive conclusions.

	32 
	Aditya et al. 2022 [51]
	To review applications of telemedicine during COVID-19 pandemic
	Patients/ (n= 6820)
	The use of telemedicine
	Telemedicine for Respiratory & Non-Respiratory Diseases – Usage frequency, comparative critiques, and bias analyzed.
	Scopus, Web of Science, PubMed (PMC and Medline) (January 1st, 2020 to December 31st,
2021)
	Randomized controlled trials, retrospective studies Prospective studies, cohort studies, cross-sectional studies, mixed methods (k = 17)
	NM

	NM

	 The quantitative outcome data of a specific diagnosis was not analyzed

	33 
	Abbaspur-Behbahani et al. 2022 [52]
	
To analyze m-health services for the elderly during the COVID-19 outbreak, and to determine the success factors of such tools
	Elderly people (aged >60 years / n= 10620)
	m-health services
	M-Health for the Elderly, well-being improvements, adoption factors, and applications categorized.
	PubMed, Web of Science, Scopus, ProQuest, Google Scholar
(from December 31th, 2019 to March 30th, 2021)
	Case study, cross-sectional survey, observational study, qualitative study / (k = 10)
	CASP/NM
	NM
	The variability of results (due to the various parameters affects evaluation of the efficacy of the applications), limited access for some publications, English language only.

	34 
	Wang et al. 2021 [80]
	
To systematically assess the performance of AI for addressing COVID-19 in areas including diagnosis, epidemic trends, prognosis, and medications and vaccinations 
	Individuals with a confirmed diagnosis of COVID-19 (by reverse transcription-polymerase chain reaction (RT-PCR) testing or other laboratory examination/ n = 208655)
	AI techniques
	COVID-19 Diagnostic Performance – AI accuracy, sensitivity, specificity, and AUC metrics reviewed.
	PubMed, Embase,  
the Cochrane Library
(from inception to September 19th, 2020)
	Original studies/ (k = 78)
	NM

	PROBAST/ High risk
	English language only, the high or unreported risk of bias implies that the predictions of the studied models may be unreliable, the risk of overfitting due to the small sample sizes and test dataset similar to the train dataset, the limitation in generalizing the results (due to retrospective or single-center design of the majority of the reviewed studies).

	35 
	Syeda et al. 2021 [86]
	
To systematically review the role of AI in combating the COVID-19 crisis and explore its resulting advancements for the epidemiological, clinical, and molecular purposes

	COVID-19 patients
	AI–based technologies
	AI Applications in COVID-categorized by techniques, application domain, and prediction modality.
	PubMed, Web of Science, CINAHL
(from December 1st, 2019 to June 27th, 2020)
	Original articles in peer-reviewed or preprinted journals or conference proceedings / (k = 130)
	NM

	NM

	The search strategy (might have excluded some relevant studies), possibility of publication bias (due to lack of access to the full text and thus elimination of some studies), the inclusion of preprints, limitation in comparison of performance of the studied models (due to the heterogenous outcomes resulted from variability of the data from various study designs).
 

	36 
	Shanbehzadeh et al. 2021 [53]
	To categorize the telemedicine applications for the COVID-19 pandemic based on disease types, transmission methods, and interaction modes 
	Various group of patients who received telemedicine interventions
	Telemedicine applications

	Tele-COVID Applications type, Interaction modes, and country-based distribution identified.
	PubMed, Scopus, ProQuest, Web of Science, Science Direct
(studies published in 2020)
	Case study, cross-sectional, literature review, retrospective, descriptive, clinical trial, review / (k = 43)
	NM

	NM

	Limited search to some databases, English language only, the search strategy might have involuntarily excluded some studies

	37 
	Shakeel et al. 2021 [54]
	
To systematically review and analyze the various available COVID-19 prediction models, and derive key findings and inferences about these models
	Prediction models developed or used for COVID-19  
	Prediction ability
	Predictive Modeling Techniques classified, trend visualizations created, and common methodologies identified.
	Google Scholar, Web of Science, Scopus 
(from January to December 2020)
	Published original articles (k = 30)
	NM
	NM
	NM

	38 
	Sarker et al. 2021 [55]
	
To explore the healthcare applications of robotics and AI-based technologies in combating the COVID-19 pandemic
	Patients in severe COVID-19 situation
	Robotics and AI technologies in practically every point of solution response to the 
pandemic
	Applications of AI and robotics in COVID-19 listed and described
	Mendeley 
(from January 2020 onwards)
	NM/ (k= 147)
	NM
	NM
	NM

	39 
	Safdari et al. 2021 [56]
	
To systematically review and categorize the application of telemedicine and telehealth during the outbreaks and pinpoint the challenges and issues this technology has to overcome
	people who need care services related to COVID-19
	The application of telehealth and telemedicine in during COVID-19 pandemic
	Service types, limitations, disease distribution, and telehealth characteristics analyzed.
	Medline (through PubMed), Scopus,
Web of Science
(studies published until June 10th, 2020)
	Journal articles and proceedings/ (k= 18)
	NM

	NM

	English language only

	40 
	Rehman et al. 2021 [57]
	
To introduce modern ML and DL techniques used for coronavirus detection, diagnosis, classification, and prediction
	COVID-19 patients as well as individuals with pneumonia or other infection, and healthy people/ (n= 111096)
	ML and DL techniques focusing on COVID-19 detection
	Accuracy metrics, dataset comparisons, and future directions for ML/DL in COVID-19 detection studies discussed.



	Science Direct, Web of Science, PubMed, Google Scholar, medRxiv  (from the beginning of time to March 16th, 2021)
	Original articles/ (k= 40)
	NM
	NM
	NM

	41 
	Pires et al. 2021 [58]
	
To systematically review the use of AI methodologies in the discovery of medications repurposed to combat COVID-2019 


	AI applications used for synthetic molecules and natural therapies
	Identifying repurposed drugs
against COVID-19
	Repurposed drugs in COVID-19 Treatment Studies, AI methodologies, and conducting countries identified.
	PubMed, DOAJ, SciELO, Cochrane Library (without time restriction)
	Peer reviewed original articles/ (k = 17)
	NM
	NM
	The potential of selection bias due to the participation of only one author in screening and analysis of the reviewed studies, limited search in some databases.

	42 
	Naciri et al. 2021 [81]
	
To explore the adoption of e-learning during the COVID-19 pandemic by the health professions students 

	Students 
(who performed fully online learning / n = 111622)
	e-learning
	Positive vs. negative responses, motivation levels, and study characteristics summarized.
	PubMed, ERIC, Science Direct, Scopus, Web of Science
(from March 11th, 2020, to February 10th, 2021)
	Cross-sectional/ (k = 15)
	[bookmark: _Hlk168220841]MERSQI/ Moderate

	 NM

	
Limitation in comparison of the heterogeneous outcomes due to various measurement tools, limitation in the number of items provided in the included studies to evaluate some target values, the lack of certainty assessment affects making conclusions from the results, English language only, all of the included studies were cross-sectional.

	43 
	Musulin et al. 2021 [87]
	To analyze open-access datasets available for COVID-19 research and to review AI methods for prediction modeling 
	COVID-19 datasets
	AI methods 
	
ML-based methods for COVID-19 spread modeling were reviewed
	Google scholar, The Multidisciplinary Preprint Platform, PubMed, 
Web of Science, Arxiv, 
MedArxiv
(from December 15th, 2020 to April 10th, 2021)
	NM/ (k= 127)
	NM
	NM
	NM

	44 
	Montazeri et al. 2021 [59]
	To review the use of intelligent image processing methods for the diagnosis and prognosis of COVID-19
	COVID-19 screening of CT and CXR images/ (n= Varied)
	ML methods
	ML in COVID-19 Spread Modeling-Various models identified for prognosis and detection; deep learning predominance noted.
	PubMed, Web of Science, IEEE, ProQuest, Scopus, bioRxiv, medRxiv
(studies published up to May 24th, 2020)
	Original articles/ (k= 44)
	NM

	PROBAST/ High risk

	The study core (i.e., pandemic -addressing technologies) impacts the future applications of the findings due to the advancements in technology

	45 
	Loh et al. 2021 [60]
	To evaluate the utilization of Teledermatology during COVID-19 era
	Patients/ (n= 16981)
	Teledermatology
	Implementation methods, limitations, and reimbursement considerations for Teledermatology explored.
	PubMed, Scopus, Embase, Web of Science, Google Scholar
(December 1st, 2019, to October 15th, 2020)
	Cross sectional/ (k= 27)
	NM

	[bookmark: _Hlk168220899]Joanna Briggs Institute critical appraisal checklist/ NM

	The heterogeneity in the methods used did not allow a pooled analysis of the outcomes, English language only, limited data on financial support for teledermatology


	46 
	Kriza et al. 2021 [61]
	To AI methodologies used for detection of COVID-19 in lung imaging addressing a comparison between the performance of human readers versus AI 
	AI models and human image readers
	AI for imaging-based COVID-19 detection
	Study characteristics, imaging modalities, AI methods, and data sources specified. Additionally, the AI methods employed and data sources utilized in the reviewed studies were specified.

	EMBASE, PubMed Scopus
(from January 1st, 2019, to November 30th, 2020)
	Original study/ (k= 12)
	QUADAS-2/ NM
	NM

	Possibility of publication bias, English-language only, possibility of risk of bias (because the methodology of the techniques applied in the primary studies were not evaluated), heterogeneity in methods and results did not allow a pooled analysis of the outcomes.

	47 
	Khoshrounejad et al. 2021 [62]
	To systematically review telehealth-based services developed to support COVID-19 patients and healthcare providers and to determine challenges and features
	
General population, afflicted patients, physicians, health managers, epidemiologist, and public authorities
	Telehealth-based services

	Categorization of services by type, purpose, communication method, barriers, and target populations.
	PubMed, Scopus, (studies published until November 2020)
	Peer-review studies and reviews (k= 64)
	NM
	NM
	The search was limited to some databases (which might affect comprehensiveness), possibility of publication bias, English-language only, lack of a standard format for reporting results in primary studies, search strategy included a variety of research in telehealth (reducing search sensitivity)


	48 
	Gudigar et al. 2021 [63]
	To explore the most recent AI techniques used for COVID-19 detection
	COVID-19 patients (dataset used)
	State-of-the-art AI techniques including deep neural network and hand-crafted 
feature learning-based models
	Identification of AI techniques for COVID-19 detection, datasets, methods, imaging assessments, and performance metrics.
	Scopus, Google Scholar, PubMed, Springer
(from 2020 to 2021)
	184 original articles with 18 review papers / (k= 202)
	NM
	NM
	English-language 

 The search strategy (might have involuntarily excluded some studies)

The study was limited to pandemic era (the studies before and after COVID-19 were not considered)


	49 
	Ghaderzadeh et al. 2021 [64]
	To provide an overview of different algorithms and DL architectures for detection of COVID-19
	Imaging datasets
	DL models
	Determination of study aims, ML methods, models, data types, validation outcomes, radiological modality distribution, and CNN utilization rates.
	PubMed, Scopus, Web of Science (from November 1st, 2019, to July 20th, 2020)
	NM/ (k= 37)
	NM
	NM
	NM

	50 
	Ghaderzadeh et al. 2021 [65]
	A systematic review of the most recent detection/diagnosis technologies and AI applications addressing COVID-19 with a focus on impacted lung areas
	Imaging datasets/ (n= Varied)
	AI technologies 
	Extraction of AI aims, methods, efficiency in x-ray analysis, transfer learning applications, and CNN usage in CXR COVID-19 diagnosis.
	Scopus, Elsevier, ScienceDirect, PubMed, Web of Science (from 2020 to January 2021)
	NM/ (k= 60)
	NM
	NM
	NM

	51 
	Eberle
et al. 2021 [66]
	To examine telemedical interventions to improve maternal glycemic control during the COVID-19 pandemic, and to summarize the available evidence on maternal and offspring outcomes of pregnant women with gestational diabetes mellitus and COVID-19
	Patients with gestational diabetes mellitus and COVID-19/ (n= 1015)
	Telemedicine
	Impact of telemedical interventions on HbA1c and blood glucose, with reported mean differences and adverse outcomes.
	Cochrane Library, MEDLINE via PubMed, Web of Science core collection, Embase, CINAHL (studies published up to March 2021)
	Case reports letters
Case series
Retrospective single-center study
Randomized controlled trials  
Clinical controlled trials
Quasi-experimental design/ (k= 25)
	[bookmark: _Hlk168220935]EPHPP/
high(strong)

	NM

	The lack of a unified definition of gestational diabetes mellitus, the potential of methodologically weak and not very detailed studies due to the rapid development of COVID- 19 pandemic 





	52 
	Drissi
et al. 2021 [67]
	To identify e-health interventions developed for mental health of health care workers during COVID-19 pandemic
	Healthcare workers
	e-mental health interventions 
	Identification of e-mental health interventions, empirical evaluations, study limitations, and country distribution.
	IEEE Digital Library, ACM Digital Library, ScienceDirect, Scopus, PubMed
(studies published in 2020)
	Original articles/ (k= 11)
	NM
	NM
	NM

	53 
	Dogan
et al. 2021 [68]
	To systematically address AI/ML techniques applications in the pandemic
	AI/ML techniques during pandemic
	AI/ML applications
	Analysis of AI/ML technique frequency, purposes, measurement types, data/software platforms, drug development methods, and dataset applications.
	ACM Digital Library,
ArXiv.org Elsevier, IEEE Xplore Digital Library, PubMed, 
Springer,
Wiley Online Library/ (NM)
	All types except for extended abstracts and poster work / (k= 264)
	NM
	NM
	Limited time frame for search, 
 Limited search to some databases 

	54 
	Chee
et al. 2021 [88]
	To systematically review the AI applications for COVID-19 in intensive care and emergency settings
	Train datasets/ (n= ~54677)
	AI applications 
	Classification of study characteristics, AI model applications, risk of bias, and reporting standards.
	PubMed
 Embase
 Scopus
 CINAHL
 IEEE Xplore
 ACM Digital Library
(from inception to October 1st, 2020)
	Retrospective
Prospective/ (k = 14)
	TRIPOD /NM

	PROBAST/    High risk

	Limited study types for quality assurance, restricted search scope and terminology, exclusion of mass media innovations, subjective risk assessment variations, and potential future applicability challenges due to rapid technological advancements.

	55 
	Channa
et al. 2021 [69]
	To systematically analyze the wearables used during COVID-19
	Healthcare system
	IoT-based devices and wearables
	Review of wearable devices for early COVID-19 detection and health monitoring, telehealth frameworks, AI applications, computing technologies, pandemic-related wearable uses, and barriers with solutions.
	IEEE Xplore, Web of Science, PubMed, Central (December 2019 to June 2021)
	NM/ (k = 70)
	NM
	NM
	NM

	56 
	Behera
et al. 2021 [70]
	To systematically review assistive technologies for dementia 
	People living with dementia
and their care givers 
	Assistive technology devices
	Classification of technologies and devices by functionality, review of assistive technologies for dementia care, and future research suggestions.
	Scopus
 Web of Science PubMed
(published in the last 20 years)
	NM/ (k= 130)
	NM
	NM
	NM

	57 
	Alonso
et al. 2021 [71]
	To systematically review the applications of telemedicine and e-health systems aiming to combat COVID-19
	Patients
Government
Healthcare practitioners

	e-Health and telemedicine services
	Analysis of telemedicine studies, research domains, contributing institutions, funding agencies, and global study distribution.
	Peer-reviewed journal included in the JCR
(January 1st, 2020 to May 15th, 2020)
	Original articles/ (k= 19)
	NM

	NM

	The limited number of searched journals

	58 
	Alhasan
et al. 2021 [72]
	to explore the trends of modern healthcare technologies and AI during COVID-19 crisis, define the concepts and clinical role of AI in the mitigation of COVID-19, investigate and correlate the efficacy of AI-enabled technology in medical imaging during COVID-19 and determine advantages, drawbacks, and challenges of AI during COVID-19 pandemic
	Different healthcare fields during COVID-19
	AI and modern health technologies
	Digital health technologies and AI applications during the COVID-19 crisis were explored, particularly in medical imaging. Challenges and advantages of AI in this context were identified. Secondary analysis extracted AI technology, study duration, setting, and imaging modality from reviewed studies.
	Google Scholar
PubMed
IEEE Xplore Fatima College of Health Sciences, learning center database (EBSCOhost)
(March 2020 and September 2020)
	Peer reviewed original articles/ (k= 54)
	NM
	NM
	NM

	59 
	Adamidi
et al. 2021 [73]
	To systematically review AI models developed and validated for screening, diagnosis, and prognosis of the coronavirus disease 2019
	COVID-19 positive patients/
(n= 5557)
	AI techniques
	AI-based prediction models were classified, highlighting the frequency of use and modalities in each category. Algorithms, predictors, validation methods, performance results, and biases were summarized for each classification. Additionally, primary multimodal datasets were identified.
	PubMed, Nature, Science Direct, IEEE Xplore, Arxiv, medRxiv 
(from January 1st, 2020, to December 30th, 2020)
	Cohort, retrospective cohort, randomized controlled trial, diagnostic test accuracy, single-centered or multicentered retrospective studies/ (k= 101)
	NM

	PROBAST/ High risk

	Challenges in reviewing all available studies due to the rapid development of COVID- 19 pandemic, The inclusion of pre-prints and the possibility of different final results in their final versions


	60 
	Monaghesh
et al. 2020 [74]
	To identify the role of telehealth services during COVID19 pandemic for prevention, diagnosis, treatment, and disease management
	Patients and/or health care providers
	Telehealth services
	Study characteristics, such as telehealth service type and country of study, were extracted. Telehealth proves effective in reducing COVID-19 transmission risk and offers potential to eliminate physical contact, ensure care continuity, and decrease morbidity and mortality. Study quality was also assessed.
	PubMed
Scopus
Embase
Web of Science Science Direct, and manual search on Google, Google Scholar, journals which published key articles and through searching specific website (WHO, https://www.who.int, Centers for Disease Control and Prevention, https://www.cdc.gov, National Institute for Health and Clinical Excellence, https://www. nice.org.uk, National Health Commission of the People’s Republic of China http://www.nhc.gov and National Administration of Traditional Chinese Medicine http:// www.satcm.gov.cn)(from December 31st, 2019, to April 3, 2020)
	Cross-sectional, case studies, and case-control studies/ (k = 8)
	CASP/
high
	NM
	Possibility of publication bias, English-language restriction, Limited accessibility to certain databases (e.g., CINAHL and PsycINFO), Potential omission of studies due to search strategy limitations.

	61 
	Kondylakis et al. 2020 [75]
	To systematically review the studies of real-life use and evaluation of mobile apps for the prevention, management, treatment, or follow-up of COVID-19
	System users (including patients or health care professionals)/(n= less than 3 million)
	Mobile applications
	The target intervention and main features were summarized, alongside study design, participant age, and duration. Additionally, the quality of reviewed studies was analyzed.
	Global Literature on Coronavirus Disease, PubMed, Scopus
(published in 2020)
	Proof of concept, observational studies, surveys/ (k = 12)
	EHPP/ low (weak)
	EHPP/
low (weak)
	Search strategy and terms selection might have missed some studies, Limited search across databases, Exclusion of grey literature, Lack of interrater reliability calculation, Heterogeneity of included studies precluded meta-analysis, Variation in quality of reviewed studies affecting app effectiveness assessment.

	62 
	Islam et al. 2020 [76]
	To systematically review AI-based research on COVID-19 detection, diagnosis, epidemic forecasting, and performance evaluation, and to provide guidelines for applying AI and ML in future pandemics.
	Chest X-ray images of 13 725 unique individuals/ (n= 13800)
	Use of AI and ML
	The purposes and frequencies of AI applications, along with non-review study scopes, were identified. AI techniques and algorithms were summarized by study purpose, including DL architecture, tasks, results, and outcomes. Frequency of AI technique use and challenges for AI/ML were outlined. Data details, volumes, and types were summarized, categorized by study purpose and context, with percentages of data types used for different algorithms explored.



	IEEE Xplore, Springer Link, ACM digital library, 
Science Direct, and Google Scholar
(January to August 2020)
	Original and review articles, research perspective, editorial article/ (k= 49)
	NM
	NM
	The search strategy and selected terms (some studies might have been involuntarily missed)

only included the application of AI and ML to combat COVID-19


	63 
	Golinelli et al. 2020 [77]
	To review the digital technologies in response to the COVID-19 pandemic
	Clients/patient, health care providers, health systems/resource managers, data services
	Digital health technologies
	The primary use of digital technologies, notably diagnosis, was identified. Each study was evaluated for innovation grade, scalability, and target healthcare system. Publications were cross-classified by technology type and application. Noteworthy articles addressing specific patient needs were discussed further.
	MEDLINE, medRxiv 
(from January to April 2020)
	Original articles/ (k= 124)
	NM
	NM
	Limited time frame for search, restricted to MEDLINE and medRxiv databases, lack of integration in the concepts and reviewed articles

	64 
	Elsner et al. 2020 [78]
	To summarize the Teledermatology studies during COVID-19
	Dermatologists (n = 440) and Patients (n = 817)
	Teledermatology
	In the study, 86.5% of practices viewed teledermatology as an alternative to in-person appointments, with 42.6% using live video conferencing. However, only 60% of clinics offered teledermatological consultations, mainly through video platforms.
	PubMed 
(2020)
	Retrospective cohort study, open observational study, Surveys/ (k= 7)
	NM
	NM
	NM


* In the chronological order of publication year;
NM: Not Mentioned, ROB: Risk of bias; CASP: The Critical Appraisal Skills Program; QUADAS-2: The Quality Assessment of Diagnostic Accuracy Studies; PROBAST; Prediction model Risk Of Bias Assessment Tool; The AXIS tool: The Appraisal tool for Cross-Sectional Studies; NOS: Newcastle-Ottawa Scale; QCRI; Rayyan Qatar Computing Research Institute; RQS: Radiomics Quality Score tools and CLAIM checklist; Funnel plot visual asymmetry with Deeks’ test and diagnostic odds ratio (DOR); MERSQI: Medical Education Research Study Quality Instrument; Joanna Briggs Institute critical appraisal checklist; EPHPP: Effective Public Health Practice Project; AI: Artificial intelligence; ML: Machine learning; ACM: Association for Computing Machinery; eHealth: Electronic health; JCR: Journal Citation Reports; TRIPOD: The Transparent Reporting of a multivariable prediction model for Individual Prognosis Or Diagnosis; CNN: Convolutional Neural Networks; CXR: Chest X-ray; DL: Deep learning; ERIC: Education Resources Information Center; DOAJ: Directory of Open Access Journals; PEDro: Physiotherapy Evidence Database scale; GRADE: Grading of Recommendations Assessment, Development, and Evaluation; CONSORT: Consolidated Standards of Reporting Trails; DOR: diagnostic odds ratio; CONSORT: Consolidated Standards of Reporting Trails; RQS: radiomics quality score; IOT: Internet of Things; ICT: Information and communication technology; MMA: Mixed Methods Appraisal Tool; OCEBM: Oxford Centre for Evidence-Based Medicine. 




1

Table S4. Quality assessment of included studies on digital health interventions during the COVID-19 pandemic (Based on AMSTAR 2 Checklist)
	No
	Author, year
	Item 1
	Item 2
	Item 3
	Item 4
	Item 5
	Item 6
	Item 7
	Item 8
	Item 9
	Item 10
	Item 11
	Item 12
	Item 13
	Item 14
	Item 15
	Item 16
	Overall Quality

	1 
	[bookmark: _Hlk167895341]Yew et al., 2023 [89]
	No
	Yes
	Yes
	Partial Yes
	Yes
	Yes
	No
	Partial Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	Yes
	No meta-analysis conducted
	Yes
	Critically Low quality

	2 
	Tzeng et al., 2023 [83]
	No
	Partial Yes
	Yes
	Partial Yes
	Yes
	Yes
	No
	Partial Yes
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Low quality

	3 
	Su et al., 2023[84]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Low quality

	4 
	Shakibfar et al., 2023[26]
	No
	No
	Yes
	Partial Yes
	Yes
	No
	No
	No
	Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	Yes
	Yes
	No meta-analysis conducted
	Yes
	Critically Low quality

	5 
	Quesada-Caballero et al., 2023[27]
	No
	Yes
	Yes
	Partial Yes
	Yes
	No
	No
	Yes
	Yes
	No
	Yes
	No
	No
	Yes
	Yes
	Yes
	Critically Low quality

	6 
	Nazemi et al., 2023[28]
	Yes
	No
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	7 
	Mohammadi et al., 2023[29]
	No
	No
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	8 
	Mehraeen et al., 2023[30]
	No
	No
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	Yes
	Yes
	No meta-analysis conducted
	Yes
	Critically Low quality

	9 
	Gauhe et al., 2023[31]
	Yes
	Yes
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	10 
	Chatterjee et al., 2023[32]
	No
	No
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	11 
	Bufano et al., 2023[33]
	Yes
	No
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	Yes
	No meta-analysis conducted
	Yes
	Critically Low quality

	12 
	Vahedi et al., 2022[34]
	No
	Partial Yes
	Yes
	Partial Yes
	No
	Yes
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	13 
	Shanbehzadeh et al., 2022[35]
	No
	Partial Yes
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	14 
	Shamsabadi et al., 2022[36]
	No
	Partial Yes
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	15 
	Saleem et al., 2022[37]
	No
	Partial Yes
	Yes
	Partial Yes
	Yes
	No
	No
	Yes
	Partial Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	16 
	Saccomanno et al., 2022[38]
	Yes
	Yes
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	17 
	Özsezer & Mermer, 2022[39]
	No
	No
	Yes
	Partial Yes
	Yes
	No
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	No
	Critically Low quality

	18 
	Miller et al., 2022[85]
	No
	Yes
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	Yes
	No
	No meta-analysis conducted
	Yes
	Low quality

	19 
	Mbunge et al., 2022[40]
	No
	No
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	20 
	Marzaleh et al., 2022[41]
	Yes
	Yes
	Yes
	Partial Yes
	No
	Yes
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	21 
	Kufel et al., 2022[42]
	No
	No
	Yes
	Partial Yes
	Yes
	No
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	Yes
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	22 
	Kissi et al., 2022[43]
	No
	No
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	23 
	Kaushal et al., 2022[44]
	No
	No
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality



Table S4. (continue)
	No
	Author, year
	Item 1
	Item 2
	Item 3
	Item 4
	Item 5
	Item 6
	Item 7
	Item 8
	Item 9
	Item 10
	Item 11
	Item 12
	Item 13
	Item 14
	Item 15
	Item 16
	Overall Quality

	24 
	Jia et al., 2022[82]
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	High quality

	25 
	Huang et al., 2022[45]
	No
	No
	Yes
	Partial Yes
	Yes
	No
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	26 
	Heidari et al., 2022[46]
	No
	No
	Yes
	Partial Yes
	No
	No
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	27 
	Hatami et al., 2022[47]
	No
	No
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	Yes
	No meta-analysis conducted
	Yes
	Critically Low quality

	28 
	Hamid et al., 2022[48]
	No
	No
	Yes
	Partial Yes
	No
	No
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	Yes
	No meta-analysis conducted
	Yes
	Critically Low quality

	29 
	Haimi & Gesser-Edelsburg, 2022 [49]
	No
	No
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	30 
	Cen et al., 2022[50]
	Yes
	Yes
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	Yes
	No meta-analysis conducted
	Yes
	Critically Low quality

	31 
	Brigo et al., 2022[79]
	Yes
	Yes
	Yes
	Partial Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	No meta-analysis conducted
	No meta-analysis conducted
	Yes
	Yes
	No meta-analysis conducted
	Yes
	Moderate quality

	32 
	Aditya et al., 2022[51]
	Yes
	Yes
	Yes
	Partial Yes
	No
	No
	No
	Yes
	Partial Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	33 
	Abbaspur-Behbahani et al., 2022[52]
	No
	No
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	Yes
	No meta-analysis conducted
	Yes
	Critically Low quality

	34 
	Wang et al., 2021[80]
	No
	Yes
	Yes
	Partial Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	No meta-analysis conducted
	No meta-analysis conducted
	Yes
	No
	No meta-analysis conducted
	Yes
	Moderate quality

	35 
	Syeda et al., 2021[86]
	No
	Partial Yes
	Yes
	Partial Yes
	Yes
	No
	No
	Yes
	Partial Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	Yes
	No
	No meta-analysis conducted
	Yes
	Low quality

	36 
	Shanbehzadeh et al., 2021[53]
	No
	Partial Yes
	Yes
	Partial Yes
	Yes
	No
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	37 
	Shakeel et al., 2021[54]
	No
	No
	Yes
	Partial Yes
	No
	No
	No
	Yes
	Partial Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	38 
	Sarker et al., 2021[55]
	No
	No
	Yes
	Partial Yes
	No
	No
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	39 
	Safdari et al., 2021[56]
	No
	No
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	40 
	Rehman et al., 2021[57]
	No
	Partial Yes
	Yes
	Partial Yes
	No
	No
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	41 
	Pires, 2021[58]
	No
	No
	Yes
	Partial Yes
	No
	No
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	42 
	Naciri et al., 2021[81]
	Yes
	Yes
	Yes
	Partial Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No meta-analysis conducted
	No meta-analysis conducted
	Yes
	Yes
	No meta-analysis conducted
	Yes
	Moderate quality

	43 
	Musulin et al., 2021[87]
	No
	Partial Yes
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	Partial Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	Yes
	No
	No meta-analysis conducted
	Yes
	Low quality

	44 
	Montazeri et al., 2021[59]
	No
	No
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	Yes
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	45 
	Loh et al., 2021[60]
	No
	Yes
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	Yes
	No meta-analysis conducted
	Yes
	Critically Low quality



Table S4. (continue)
	No
	Author, year
	Item 1
	Item 2
	Item 3
	Item 4
	Item 5
	Item 6
	Item 7
	Item 8
	Item 9
	Item 10
	Item 11
	Item 12
	Item 13
	Item 14
	Item 15
	Item 16
	Overall Quality

	46 
	Kriza et al., 2021[61]
	No
	No
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	Yes
	Yes
	No meta-analysis conducted
	Yes
	Critically Low quality

	47 
	Khoshrounejad et al., 2021[62]
	Yes
	Partial Yes
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	Partial Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	48 
	Gudigar et al., 2021[63]
	No
	Partial Yes
	Yes
	Partial Yes
	No
	No
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	Yes
	No meta-analysis conducted
	Yes
	Critically Low quality

	49 
	Ghaderzadeh & Asadi, 2021[64]
	No
	Partial Yes
	Yes
	Partial Yes
	No
	Yes
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	50 
	Ghaderzadeh et al., 2021[65]
	No
	Partial Yes
	Yes
	Partial Yes
	No
	Yes
	No
	Yes
	Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	51 
	Eberle & Stichling, 2021[66]
	No
	No
	Yes
	Partial Yes
	Yes
	No
	No
	Yes
	Yes
	No
	Yes
	Yes
	No
	Yes
	No
	Yes
	Critically Low quality

	52 
	Drissi et al., 2021[67]
	No
	Partial Yes
	Yes
	Partial Yes
	No
	No
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	53 
	Dogan et al., 2021[68]
	No
	No
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	54 
	Chee et al., 2021[88]
	No
	Partial Yes
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	Yes
	No
	No meta-analysis conducted
	Yes
	Low quality

	55 
	Channa et al., 2021[69]
	No
	Partial Yes
	Yes
	Partial Yes
	No
	No
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	56 
	Behera et al., 2021[70]
	No
	Partial Yes
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	57 
	Alonso et al., 2021[71]
	No
	Partial Yes
	Yes
	Partial Yes
	No
	No
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	58 
	Alhasan & Hasaneen, 2021[72]
	No
	No
	Yes
	Partial Yes
	No
	No
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	Yes
	No meta-analysis conducted
	Yes
	Critically Low quality

	59 
	Adamidi et al., 2021[73]
	No
	No
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	Yes
	Yes
	No meta-analysis conducted
	Yes
	Critically Low quality

	60 
	Monaghesh & Hajizadeh, 2020[74]
	No
	No
	Yes
	Partial Yes
	Yes
	No
	No
	Yes
	Partial Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	Yes
	Critically Low quality

	61 
	Kondylakis et al., 2020[75]
	No
	No
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	Partial Yes
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	Yes
	No meta-analysis conducted
	Yes
	Critically Low quality

	62 
	Islam et al., 2020[76]
	No
	No
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	No
	No meta-analysis conducted
	No
	Critically Low quality

	63 
	Golinelli et al., 2020[77]
	No
	No
	Yes
	Partial Yes
	Yes
	Yes
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	Yes
	No meta-analysis conducted
	Yes
	Critically Low quality

	64 
	Elsner, 2020 [78]
	No
	No
	Yes
	Partial Yes
	No
	No
	No
	Yes
	No
	No
	No meta-analysis conducted
	No meta-analysis conducted
	No
	Yes
	No meta-analysis conducted
	Yes
	Critically Low quality






Table S5. Risk of bias assessment of included studies on digital health interventions during the COVID-19 pandemic (Based on ROBIS)
	No
	
Author,
year*
	Domain 1
	Domain 2
	Domain 3
	Domain 4
	Judging risk of bias

	
	
	Eligibility adheres
	Eligibility appropriate
	Eligibility unambiguous
	Eligibility characteristics
	Eligibility sources
	Eligibility bias
	Identification data
	Identification additional
	Identification strategy
	Identification restrictions
	Identification errors
	Identification bias
	Collection errors
	Collection characteristics
	Collection results
	Collection risk of bias
	Collection risk of bias errors
	Collection bias
	Synthesis all studies
	Synthesis analyses reported
	Synthesis appropriate
	Synthesis heterogeneity
	Synthesis robustness
	Synthesis primary biases
	Synthesis bias
	Interpretation Evidence quality
	Interpretation relevance
	Interpretation selection
	Interpretation bias

	65 
	Yew et al., 2023  [89] 
	Y
	Y
	PY
	Y
	Y
	Low
	Y
	PY
	PY
	PY
	Y
	Low
	PY
	NI
	NI
	N
	PN
	High
	PY
	Y
	PY
	PY
	Y
	N
	Unclear
	PN
	PY
	PN
	High

	66 
	Tzeng et al., 2023 [83] 
	PN
	PN
	N
	PY
	PY
	High
	PN
	PN
	PY
	Y
	Y
	Unclear
	Y
	PY
	PY
	Y
	NI
	Low
	PY
	PN
	Y
	Y
	Y
	Y
	Low
	PN
	Y
	PY
	Unclear

	67 
	Su et al., 2023 [84]
	Y
	Y
	PY
	NI
	NI
	Low
	PY
	Y
	PY
	Y
	Y
	Low
	PY
	Y
	Y
	Y
	Y
	Low
	Y
	PY
	PY
	PY
	Y
	Y
	Low
	Y
	PY
	Y
	Low

	68 
	Shakibfar et al., 2023 [26]
	PY
	Y
	Y
	PY
	Y
	Low
	PY
	PY
	PY
	PY
	NI
	Low
	PY
	Y
	Y
	PY
	Y
	Low
	Y
	NI
	NI
	Y
	PY
	Y
	Low
	PY
	Y
	Y
	Low

	69 
	Quesada-Caballero et al., 2023 [27]
	Y
	PY
	PN
	NI
	NI
	Unclear
	PY
	PN
	NI
	NI
	PY
	Unclear
	Y
	Y
	Y
	Y
	Y
	Low
	PY
	NI
	NI
	NI
	N
	PY
	Unclear
	NI
	PY
	NI
	Unclear

	70 
	Nazemi et al., 2023 [28]
	PY
	Y
	PN
	Y
	Y
	Low
	PY
	PN
	NI
	NI
	PY
	Unclear
	Y
	PY
	PY
	Y
	N
	Unclear
	PY
	NI
	PN
	Y
	NI
	NI
	Unclear
	PY
	PN
	NI
	Unclear

	71 
	Mohammadi et al., 2023 [29]
	Y
	PN
	PN
	NI
	PN
	High
	PY
	NI
	PY
	PY
	PY
	Low
	Y
	Y
	PY
	N
	N
	High
	PY
	PY
	PY
	PN
	NI
	N
	Unclear
	PN
	PY
	N
	High

	72 
	Mehraeen et al., 2023 [30]
	PY
	Y
	Y
	NI
	Y
	Low
	PY
	N
	PY
	PN
	PY
	Unclear
	PY
	PY
	PY
	N
	Y
	High
	PY
	PN
	NI
	PY
	NI
	PY
	Unclear
	PY
	Y
	NI
	Unclear

	73 
	Gauhe et al., 2023 [31]
	PY
	Y
	Y
	Y
	Y
	Low
	PY
	PY
	PY
	Y
	Y
	Low
	Y
	Y
	Y
	Y
	PN
	Unclear
	PY
	NI
	PY
	PY
	NI
	NI
	Low
	PY
	PY
	PY
	Low

	74 
	Chatterjee et al., 2023 [32]
	PY
	Y
	Y
	PY
	PY
	Low
	PY
	PY
	NI
	NI
	NI
	Unclear
	Y
	PY
	PY
	Y
	PN
	Low
	PY
	PY
	NI
	PY
	NI
	PY
	Unclear
	PN
	PY
	PY
	Low

	75 
	Bufano et al., 2023[33]
	Y
	Y
	PY
	PY
	Y
	Low
	Y
	Y
	PY
	Y
	Y
	Low
	Y
	Y
	PY
	NI
	Y
	Low
	Y
	PY
	PY
	NI
	NI
	NI
	Low
	Y
	PY
	PY
	Low

	76 
	Vahedi et al., 2022 [34]
	PY
	Y
	PY
	PY
	NI
	Low
	PY
	NI
	NI
	PY
	PY
	Unclear
	PY
	PY
	PY
	Y
	NI
	Low
	PY
	PY
	NI
	NI
	NI
	PY
	Unclear
	Y
	PY
	NI
	Low

	77 
	Shanbehzadeh et al., 2022 [35]
	PY
	Y
	PY
	Y
	PY
	Low
	PY
	NI
	PY
	Y
	PY
	Low
	PY
	PY
	PN
	PY
	PN
	High
	PY
	PY
	PY
	Y
	N
	N
	High
	Y
	PN
	PN
	High

	78 
	Shamsabadi et al., 2022 [36]
	PY
	PY
	PY
	PY
	PY
	Low
	PY
	Y
	PY
	PY
	PY
	Low
	PY
	PY
	Y
	PN
	PN
	High
	PY
	PY
	NI
	NI
	NI
	NI
	Unclear
	PY
	PY
	N
	High



Table S5. (continue) 
	No
	
Author,
year*
	Domain 1
	Domain 2
	Domain 3
	Domain 4
	Judging risk of bias

	
	
	Eligibility adheres
	Eligibility appropriate
	Eligibility unambiguous
	Eligibility characteristics
	Eligibility sources
	Eligibility bias
	Identification data
	Identification additional
	Identification strategy
	Identification restrictions
	Identification errors
	Identification bias
	Collection errors
	Collection characteristics
	Collection results
	Collection risk of bias
	Collection risk of bias errors
	Collection bias
	Synthesis all studies
	Synthesis analyses reported
	Synthesis appropriate
	Synthesis heterogeneity
	Synthesis robustness
	Synthesis primary biases
	Synthesis bias
	Interpretation Evidence quality
	Interpretation relevance
	Interpretation selection
	Interpretation bias

	79 
	Saleem et al., 2022 [37]
	PY
	PY
	PY
	PY
	Y
	Low
	PY
	PY
	PY
	Y
	PY
	Low
	PY
	Y
	PY
	PY
	NI
	Low
	PY
	PY
	PY
	Y
	NI
	NI
	Low
	PY
	PY
	PY
	Low

	80 
	Saccomanno et al., 2022 [38]
	PY
	Y
	Y
	PY
	PY
	Low
	Y
	Y
	PY
	PY
	Y
	Low
	Y
	Y
	PY
	Y
	PY
	Low
	PY
	Y
	PY
	Y
	NI
	PY
	Low
	Y
	PY
	Y
	Low

	81 
	Özsezer & Mermer, 2022 [39]
	PY
	Y
	PY
	PY
	PY
	Low
	PY
	PY
	PY
	Y
	PY
	Low
	PY
	PY
	Y
	PN
	PN
	High
	PY
	PY
	PY
	NI
	NI
	PY
	Unclear
	PY
	PY
	PN
	High

	82 
	Miller et al., 2022 [85]
	Y
	Y
	Y
	PY
	Y
	Low
	PY
	Y
	Y
	PY
	Y
	Low
	Y
	PY
	PY
	Y
	Y
	Low
	PY
	Y
	PY
	PY
	NI
	PY
	Low
	PY
	PY
	PY
	Low

	83 
	Mbunge et al., 2022 [40]
	PY
	Y
	Y
	PY
	PY
	Low
	PY
	PY
	Y
	PY
	PY
	Low
	PY
	Y
	PN
	N
	N
	High
	PY
	Y
	PY
	PY
	NI
	PY
	Low
	PN
	PY
	PN
	High

	84 
	Marzaleh et al., 2022 [41]
	Y
	PY
	Y
	PY
	PY
	Low
	PY
	Y
	Y
	PY
	PY
	Low
	PY
	PY
	Y
	N
	N
	High
	PY
	Y
	PY
	PY
	NI
	Y
	Low
	N
	PY
	PN
	Unclear

	85 
	Kufel et al., 2022 [42]
	PY
	Y
	Y
	PY
	PY
	Low
	Y
	PY
	PY
	Y
	Y
	Low
	Y
	Y
	PY
	Y
	N
	Unclear
	PY
	PY
	Y
	Y
	NI
	NI
	Unclear
	PY
	Y
	Y
	Low

	86 
	Kissi et al., 2022 [43]
	Y
	Y
	Y
	PY
	PY
	Low
	PY
	Y
	Y
	Y
	PY
	Low
	Y
	PY
	PN
	N
	N
	High
	PY
	PY
	Y
	NI
	NI
	NI
	Unclear
	PN
	PY
	PN
	High

	87 
	Kaushal et al., 2022 [44]
	PY
	Y
	Y
	PY
	Y
	Low
	PY
	Y
	PY
	Y
	Y
	Low
	PY
	Y
	PY
	Y
	NI
	Low
	PY
	PY
	PN
	Y
	PY
	PY
	Low
	Y
	PY
	Y
	Low

	88 
	Jia et al., 2022 [82]
	PY
	Y
	PY
	Y
	Y
	Low
	PY
	Y
	Y
	PY
	PY
	Low
	Y
	Y
	Y
	Y
	NI
	Low
	PY
	PY
	Y
	Y
	PY
	Y
	Low
	Y
	PY
	Y
	Low

	89 
	Huang et al., 2022 [45]
	Y
	PY
	PY
	PY
	PY
	Low
	N
	PN
	PN
	PY
	NI
	High
	PY
	PY
	PY
	N
	N
	High
	Y
	NI
	PY
	PN
	PN
	NI
	High
	N
	PY
	PN
	High

	90 
	Heidari et al., 2022 [46]
	PN
	PN
	PN
	N
	PN
	High
	PN
	PN
	PY
	PY
	PN
	High
	PN
	Y
	PN
	N
	N
	High
	PY
	PN
	PN
	PY
	NI
	NI
	High
	N
	PY
	N
	High

	91 
	Hatami et al., 2022 [47]
	PY
	Y
	PY
	Y
	Y
	Low
	PY
	Y
	Y
	PY
	Y
	Low
	PY
	Y
	PY
	Y
	N
	Unclear
	PY
	PY
	Y
	Y
	Y
	Y
	Low
	PY
	PY
	PY
	Low

	92 
	Hamid et al., 2022[48]
	NI
	N
	N
	PN
	PN
	High
	PY
	PY
	Y
	PY
	PY
	Low
	PN
	PY
	PN
	N
	N
	High
	PY
	PN
	PN
	NI
	NI
	NI
	Unclear
	N
	PN
	PN
	High




Table S5. (continue) 
	No
	
Author,
year*
	Domain 1
	Domain 2
	Domain 3
	Domain 4
	Judging risk of bias

	
	
	Eligibility adheres
	Eligibility appropriate
	Eligibility unambiguous
	Eligibility characteristics
	Eligibility sources
	Eligibility bias
	Identification data
	Identification additional
	Identification strategy
	Identification restrictions
	Identification errors
	Identification bias
	Collection errors
	Collection characteristics
	Collection results
	Collection risk of bias
	Collection risk of bias errors
	Collection bias
	Synthesis all studies
	Synthesis analyses reported
	Synthesis appropriate
	Synthesis heterogeneity
	Synthesis robustness
	Synthesis primary biases
	Synthesis bias
	Interpretation Evidence quality
	Interpretation relevance
	Interpretation selection
	Interpretation bias

	93 
	Haimi & Gesser-Edelsburg, 2022 [49]
	PY
	PY
	Y
	PY
	Y
	Low
	Y
	PY
	Y
	PY
	Y
	Low
	PY
	Y
	Y
	Y
	NI
	Low
	PY
	PY
	Y
	Y
	NI
	Y
	Low
	Y
	PY
	PY
	Low

	94 
	Cen et al., 2022[50]
	Y
	Y
	Y
	Y
	Y
	Low
	Y
	Y
	Y
	PY
	Y
	Low
	PY
	Y
	Y
	NI
	NI
	Unclear
	PY
	PY
	Y
	Y
	NI
	PY
	Low
	NI
	PY
	PY
	Unclear

	95 
	Brigo et al., 2022[79]
	Y
	PY
	Y
	Y
	Y
	Low
	PN
	NI
	PY
	NI
	PY
	Unclear
	PY
	Y
	Y
	Y
	N
	Low
	PY
	PY
	Y
	PY
	PY
	PY
	Low
	PY
	PY
	Y
	Low

	96 
	Aditya et al., 2022[51]
	PN
	Y
	PY
	PN
	NI
	Unclear
	Y
	PY
	PY
	PY
	PY
	Low
	PY
	PY
	PY
	PY
	PY
	Low
	PY
	PY
	Y
	PN
	NI
	NI
	Unclear
	PN
	Y
	NI
	Unclear

	97 
	Abbaspur-Behbahani et al., 2022[52]
	PY
	Y
	PY
	Y
	Y
	Low
	PY
	Y
	Y
	Y
	Y
	Low
	PY
	Y
	Y
	Y
	PY
	Low
	PY
	PY
	PY
	Y
	NI
	PY
	Low
	PY
	Y
	Y
	Low

	98 
	Wang et al., 2021[80]
	Y
	Y
	PY
	Y
	PY
	Low
	PY
	Y
	PY
	Y
	PY
	Low
	PY
	Y
	Y
	Y
	Y
	Low
	Y
	Y
	PY
	PY
	PY
	Y
	Low
	Y
	PY
	Y
	Low

	99 
	Syeda et al., 2021[86]
	PY
	PY
	Y
	PY
	PY
	Low
	PN
	PY
	PN
	Y
	PY
	High
	PY
	PY
	PY
	N
	N
	High
	PY
	PN
	PY
	PY
	NI
	NI
	Unclear
	PN
	PN
	PY
	High

	100 
	Shanbehzadeh et al., 2021[53]
	PY
	PN
	PY
	PN
	PY
	Unclear
	PY
	PY
	Y
	PY
	Y
	Low
	Y
	PY
	Y
	NI
	N
	Unclear
	PY
	PY
	PN
	Y
	PY
	PY
	Low
	PY
	NI
	PY
	Unclear

	101 
	Shakeel et al., 2021[54]
	PY
	PY
	PY
	Y
	PY
	Low
	PN
	PN
	PN
	PN
	PN
	High
	PY
	PY
	NI
	PY
	NI
	Unclear
	PY
	NI
	NI
	NI
	NI
	NI
	Unclear
	PN
	PY
	PN
	Unclear

	102 
	Sarker et al., 2021[55]
	PN
	N
	PN
	PN
	PN
	High
	N
	N
	N
	PN
	PN
	High
	PN
	PN
	N
	N
	N
	High
	PN
	PN
	PN
	PN
	N
	N
	High
	PN
	PN
	N
	High

	103 
	Safdari et al., 2021[56]
	PY
	PY
	PY
	PY
	PN
	Low
	PN
	NI
	Y
	PN
	PY
	Unclear
	PY
	PY
	PY
	N
	N
	High
	PY
	PN
	PN
	PY
	NI
	NI
	Unclear
	PN
	PY
	PN
	High

	104 
	Rehman et al., 2021[57]
	PY
	PY
	Y
	PY
	PY
	Low
	PN
	PY
	PY
	Y
	PY
	Low
	Y
	Y
	PY
	NI
	NI
	Unclear
	PY
	PY
	PN
	PY
	NI
	NI
	Unclear
	NI
	PY
	NI
	Unclear

	105 
	Pires, 2021[58]
	PY
	PY
	PY
	Y
	PY
	Low
	PN
	PN
	PN
	PN
	NI
	High
	PY
	PY
	PY
	N
	N
	High
	PY
	PN
	PN
	NI
	NI
	PY
	High
	N
	PY
	PN
	High



Table S5. (continue) 
	No
	
Author,
year*
	Domain 1
	Domain 2
	Domain 3
	Domain 4
	Judging risk of bias

	
	
	Eligibility adheres
	Eligibility appropriate
	Eligibility unambiguous
	Eligibility characteristics
	Eligibility sources
	Eligibility bias
	Identification data
	Identification additional
	Identification strategy
	Identification restrictions
	Identification errors
	Identification bias
	Collection errors
	Collection characteristics
	Collection results
	Collection risk of bias
	Collection risk of bias errors
	Collection bias
	Synthesis all studies
	Synthesis analyses reported
	Synthesis appropriate
	Synthesis heterogeneity
	Synthesis robustness
	Synthesis primary biases
	Synthesis bias
	Interpretation Evidence quality
	Interpretation relevance
	Interpretation selection
	Interpretation bias

	106 
	Naciri et al., 2021[81]
	Y
	PY
	PY
	PY
	Y
	Low
	PY
	Y
	PY
	Y
	PY
	Low
	PY
	PY
	Y
	PY
	Y
	Low
	Y
	PY
	Y
	Y
	PY
	PY
	Low
	Y
	PY
	PY
	Low

	107 
	Musulin et al., 2021[87]
	Y
	Y
	Y
	PY
	Y
	Low
	PY
	Y
	Y
	PY
	PY
	Low
	PY
	Y
	Y
	Y
	Y
	Low
	PY
	Y
	PY
	PY
	PY
	PY
	High
	N
	PY
	PN
	High

	108 
	Montazeri et al., 2021[59]
	PY
	Y
	PY
	Y
	PY
	Low
	NI
	NI
	PY
	PY
	PN
	Unclear
	PY
	PY
	PY
	NI
	PY
	Low
	PY
	Y
	NI
	NI
	NI
	Y
	Unclear
	NI
	PY
	NI
	Unclear

	109 
	Loh et al., 2021[60]
	Y
	PY
	PN
	NI
	NI
	Unclear
	NI
	NI
	PY
	NI
	NI
	Unclear
	PY
	PY
	NI
	NI
	Y
	Unclear
	PY
	PN
	PY
	NI
	NI
	NI
	Unclear
	NI
	NI
	PY
	Unclear

	110 
	Kriza et al., 2021[61]
	Y
	Y
	PY
	Y
	Y
	Low
	PY
	Y
	PY
	Y
	Y
	Low
	PY
	Y
	PY
	Y
	Y
	Low
	Y
	Y
	PY
	Y
	Y
	PY
	Low
	PY
	Y
	Y
	Low

	111 
	Khoshrounejad et al., 2021[62]
	PY
	Y
	Y
	Y
	Y
	Low
	PY
	PY
	Y
	PY
	Y
	Low
	PY
	Y
	Y
	Y
	NI
	Low
	PY
	Y
	PY
	PY
	PY
	PY
	Low
	PY
	Y
	PY
	Low

	112 
	Gudigar et al., 2021[63]
	PY
	PN
	PN
	NI
	PY
	High
	PN
	PN
	PY
	PY
	PN
	High
	PN
	PY
	NI
	NI
	NI
	Unclear
	PY
	PY
	PN
	NI
	NI
	NI
	Unclear
	N
	PN
	NI
	High

	113 
	Ghaderzadeh & Asadi, 2021[64]
	PN
	PN
	PN
	PN
	PN
	High
	PY
	PN
	PN
	PN
	N
	High
	PY
	PY
	NI
	N
	N
	High
	PY
	PN
	NI
	PN
	NI
	NI
	Unclear
	N
	PN
	N
	High

	114 
	Ghaderzadeh et al., 2021[65]
	PY
	PY
	PY
	NI
	NI
	Unclear
	PY
	PY
	PY
	PY
	PY
	Low
	PY
	PY
	PY
	PY
	PY
	Low
	Y
	PY
	PY
	Y
	PY
	Y
	Low
	PY
	PY
	Y
	Low

	115 
	Eberle & Stichling, 2021[66]
	PY
	PY
	Y
	Y
	Y
	Low
	PY
	PY
	PY
	Y
	Y
	Low
	Y
	Y
	Y
	Y
	Y
	Low
	PY
	Y
	PY
	Y
	PY
	Y
	Low
	Y
	Y
	Y
	Low

	116 
	Drissi et al., 2021[67]
	PY
	Y
	PY
	Y
	Y
	Low
	PY
	PY
	PY
	Y
	Y
	Low
	PY
	NI
	NI
	N
	N
	High
	PY
	NI
	NI
	NI
	NI
	NI
	Unclear
	PN
	PY
	NI
	High

	117 
	Dogan et al., 2021[68]
	PY
	Y
	Y
	Y
	PY
	Low
	PY
	Y
	Y
	PY
	PY
	Low
	PY
	Y
	PY
	Y
	PY
	Low
	PY
	PY
	Y
	PY
	PY
	Y
	Low
	PY
	PY
	Y
	Low

	118 
	Chee et al., 2021[88]
	PY
	PY
	Y
	PY
	Y
	Low
	PY
	Y
	Y
	Y
	Y
	Low
	PY
	Y
	Y
	Y
	Y
	Low
	PY
	Y
	PY
	Y
	PY
	Y
	Low
	PY
	PY
	PY
	Low

	119 
	Channa et al., 2021[69]
	PY
	Y
	PY
	PY
	PY
	Low
	PY
	PY
	Y
	PY
	PY
	Low
	PY
	NI
	NI
	N
	N
	High
	PY
	PN
	PY
	NI
	NI
	NI
	Unclear
	PN
	PY
	NI
	High



Table S5. (continue) 
	No
	
Author,
year*
	Domain 1
	Domain 2
	Domain 3
	Domain 4
	Judging risk of bias

	
	
	Eligibility adheres
	Eligibility appropriate
	Eligibility unambiguous
	Eligibility characteristics
	Eligibility sources
	Eligibility bias
	Identification data
	Identification additional
	Identification strategy
	Identification restrictions
	Identification errors
	Identification bias
	Collection errors
	Collection characteristics
	Collection results
	Collection risk of bias
	Collection risk of bias errors
	Collection bias
	Synthesis all studies
	Synthesis analyses reported
	Synthesis appropriate
	Synthesis heterogeneity
	Synthesis robustness
	Synthesis primary biases
	Synthesis bias
	Interpretation Evidence quality
	Interpretation relevance
	Interpretation selection
	Interpretation bias

	120 
	Behera et al., 2021[70]
	PY
	PY
	Y
	Y
	Y
	Low
	PY
	PY
	PY
	PY
	Y
	Low
	Y
	Y
	Y
	PY
	NI
	Low
	PY
	Y
	PY
	Y
	PY
	Y
	Low
	PY
	Y
	PY
	Low

	121 
	Alonso et al., 2021[71]
	PY
	Y
	Y
	Y
	PY
	Low
	PY
	Y
	PY
	Y
	Y
	Low
	PY
	PY
	Y
	N
	N
	High
	PY
	PY
	Y
	PY
	Y
	PY
	High
	PN
	Y
	PN
	High

	122 
	Alhasan & Hasaneen, 2021[72]
	PY
	PY
	PY
	PY
	PY
	Low
	PY
	Y
	Y
	PY
	PY
	Low
	PY
	Y
	NI
	NI
	N
	Unclear
	PY
	PY
	PY
	Y
	Y
	Y
	Low
	PY
	PY
	NI
	Unclear

	123 
	Adamidi et al., 2021[73]
	PY
	Y
	PY
	PY
	Y
	Low
	PY
	Y
	PY
	Y
	PY
	Low
	PY
	Y
	Y
	PY
	Y
	Low
	PY
	Y
	PY
	PY
	PY
	PY
	Low
	PY
	Y
	PY
	Low

	124 
	Monaghesh & Hajizadeh, 2020[74]
	Y
	PY
	Y
	PY
	Y
	Low
	PY
	Y
	PY
	Y
	Y
	Low
	PY
	Y
	Y
	PY
	NI
	Low
	PY
	Y
	PY
	Y
	PY
	PY
	Low
	PY
	PY
	PY
	Low

	125 
	Kondylakis et al., 2020[75]
	PY
	Y
	PY
	PY
	PY
	Low
	PY
	PY
	Y
	PY
	Y
	Low
	PY
	PY
	Y
	Y
	NI
	Low
	PY
	Y
	PY
	PY
	Y
	PY
	Low
	PY
	Y
	PY
	Low

	126 
	Islam et al., 2020[76]
	PY
	PY
	Y
	PY
	Y
	Low
	PY
	PY
	PY
	Y
	PY
	Low
	PY
	Y
	NI
	Y
	NI
	Unclear
	PY
	Y
	PY
	Y
	PY
	PY
	Low
	PN
	PY
	NI
	Unclear

	127 
	Golinelli et al., 2020[77]
	Y
	Y
	PY
	PY
	Y
	Low
	PY
	PY
	PY
	PY
	PY
	Low
	PY
	Y
	PY
	PN
	N
	High
	PY
	PY
	Y
	Y
	NI
	NI
	Unclear
	PN
	PY
	NI
	High

	128 
	Elsner, 2020 [78]
	PY
	Y
	Y
	Y
	Y
	Low
	PY
	PY
	Y
	PY
	Y
	Low
	PY
	PY
	PY
	N
	N
	Unclear
	PY
	PY
	NI
	PN
	NI
	PN
	Unclear
	PN
	PY
	NI
	Unclear


	
Abbreviations: Probably Yes (PY); Yes (Y); Probably No (PN); No (N); No Information (NI)




	Item
	Initial subcategory
	Other suggested subcategory 
	The final selected category

	1
	Transmitting patients’ prescriptions during COVID-19 by phone calls, email or e-messaging to persons
	1.1.4 Transmit diagnostics result, or availability of 
result, to client(s)
	1.1.2-Transmit targeted health information to client(s) based on health status or demographics
	1.1.4

	2
	Zero-effort technologies utilizing for prompting daily activities such as hand washing for patient dementia
	1.1.3 Transmit targeted alerts and reminders to client(s)
	1.4.2. Self-monitoring of health or diagnostic data by client 
	1.1.3

	3
	Conducting contact tracing of people’s movement during COVID-19 to monitor, record, and alerts the proximity of events by mobile application
	2.2.4 Routine health indicator data collection and management
	2.2.1 Longitudinal tracking of clients’ health status and services
	2.2.4

	4
	Consultation between providers to support case decision by social media apps, web-based session and other mentioned applications
	2.4.4 Consultations for case management between healthcare provider(s)
	2.5.5 Peer group for healthcare providers
	2.4.4

	5
	Robotics are utilized for Disinfecting patient rooms, corridors, and other units in hospitals
	3.6.1 Monitor status of health equipment
	Uncategorized item
	3.6.1

	6
	Robots helping hand to
· Do teleoperation by the supervision of trained clinical staffs like Dr. spot robot  [55]
· Helps the physiotherapists to mobilize the patients while maintaining social distancing during COVID-19 like Robert in Denmark, Tommy in Italy, Robotnik in Spain  [55]
· Facilitate accurate steering of catheters and needles into the tiny blood vessels for drawing blood or delivering drugs and other necessary fluids  [55]

	Uncategorized more than 2.4 telemedicine
	…
	Uncategorized

	7
	[bookmark: _Hlk191545523]ePPE* to protect staff (i.e., prevent infection of health care workers) [77]

	Uncategorized more than 3.0
	…
	Uncategorized

	8
	Three- dimensional printing remedied the emerging shortages by efficiently producing crucial medical supplies at accelerated speed using readily available mater[72]. 

	Uncategorized more than 3.0
	…
	Uncategorized


Table S6. Digital health interventions items during the COVID-19 pandemic (2020–2023) with uncertainty in subgroup allocation based on the classification of digital interventions, services, and applications in health and their final assigned target group 
ePPE: Electronic personal protective equipment

