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Abstract

Objective: To identify and summarize the systematic review protocols assessing eHealth technologies to 
enhance care and practice during pregnancy. 

Methods: A literature scan was conducted in PROSPERO, an international prospective register of 
systematic reviews. Search terms “e-health”, “ehealth” and “telemedicine” were applied. Retrieved 
protocols were screened against eligibility criteria. Additional searches of authors’ profiles were carried 
out to source publications of results. Characteristics of included protocols were presented in tabular form 
with an accompanying narrative summary. 

Result: Thirteen systematic review protocols were identified as eligible for inclusion in the literature 
scan. Protocols were registered from 2016-2022. The eHealth technologies outlined in the protocols 
included digital interventions, mHealth, telehealth, and internet-based interventions. The technologies 
targeted outcomes related to general maternal health, diabetes management, maternal mental health, 
health education, and health behavior. Tools for assessing the risk of bias in included studies were widely 
cited. Reporting guidelines for the reviews and grading of recommendations were cited in the minority 
of protocols. 

Conclusion: While eHealth technologies are an innovative area of maternity care research, there is 
limited high-level evidence summaries in the form of systematic reviews to help inform the development 
of evidence-based practice guidance. Further evidence syntheses assessing the effect, cost-effectiveness, 
and acceptability of eHealth for care in pregnancy are needed.
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Introduction
The period of pregnancy can present risks to the health of women when not accompanied 

by adequate antenatal care [1]. eHealth technologies may be useful tools for health care 
professionals and health workers to enhance practice and support care of pregnant women. 
They have the potential to support various aspects of health care, including health education, 
care, promotion and prevention, surveillance, and management [2,3], representing innovation 
in the context of maternity services.

The National Library of Medicine of the United States of America classifies eHealth 
as relating to Telemedicine, Tele-referral, Virtual Medicine, Tele Intensive Care, Mobile 
Health (mHealth), Telehealth. It defines the provision of health services through remote 
telecommunications, which includes interactive consultation and diagnostic services [4]. In 
its broadest sense, eHealth constitutes a technological innovation to improve health services 
in networking supported by information and communication tools [5]. 
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In primary health care, three functions delineate eHealth as 
potential contributors. The first function is to “inform, monitor 
and track”, which uses the potential of technology to educate 
the population and monitor health parameters over time; the 
second is “interaction”, which uses eHealth technology to facilitate 
communication between agents in the health scenario; and the 
third is the “use of data”, in which health information is used for 
decision-making and intervention [5].

Research and development related to eHealth is relatively new 
in health sciences. Initiatives that encourage the development and 
research of eHealth technologies to improve maternal health are 
essential, especially to prevent maternal mortality [6,7]. Therefore, 
investing in this area of maternity care is part of the strategies to 
improve maternal and infant health. To achieve this, it is essential 
to carry out experimental research in this area of care. 

Systematic reviews are highly regarded, especially in health 
research. This type of research provides a synthesis of evidence 
from the available literature to answer a scientific research question, 
investigated rigorously and transparently [8]. Systematic reviews 
require a protocol, as this contributes to the quality, transparency, 
and credibility of this type of evidence. 

Systematic review protocols are documents that guide 
the review process. According to PRISMA-P, the protocols for 
systematic review must provide a detailed description of the 
methods, techniques, and procedures to be applied, from defining 
the question for the investigation to conducting, reporting, and 
disseminating results [9]. The protocol ensures transparency and 
replicability and minimizes biases in the review process [9].

Although publication of a systematic review protocol in a 
scientific journal is not a mandatory requirement for publication 
of a review, prospective registration is considered good practice. 
Many scientific journals encourage or, in some cases, require the 
submission and registration of the systematic review protocol in 
a database platform, such as PROSPERO. This is an international 
platform for prospective registration of systematic review 
protocols, with or without meta-analysis, in the field of human and 
animal health sciences [10,11]. This platform was launched in 2011 
and is maintained by the Centre for Reviews and Dissemination 
(CRD) at the University of York, United Kingdom, as an open-access 
platform funded by the National Institute for Health Research 
(NIHR) [10,11].

The registration of systematic literature review protocols is 
not yet mandatory. However, it is important to strengthen the 
commitment of reviewers to include it as a milestone in the review 
process. A study by Sideri et al. [12] suggested that the registration 
of a protocol in PROSPERO was associated with an improvement 
in the quality of the systematic reviews, evaluated from the 
application of the AMSTAR tool. In addition, in the reviews whose 
protocols were registered in PROSPERO, greater citations were 
identified for the use of tools such as the Preferred Reporting Items 
for Systematic Review and Meta-Analysis (PRISMA), the use of 
the GRADE approach (Grading of Recommendations Assessment, 
Developing and Evaluation) to assess the quality of evidence, in 

addition to the inclusion of flow diagrams of the screening process 
and the provision of quantitative synthesis [12].

On the other hand, good practices for PROSPERO’s use are 
required so that its registration can be a useful and adequate 
database. Users must perform a prior search to identify records in 
progress or completed about their topic of interest. Authors should 
be responsible for providing accurate data and updating revisions 
to the protocol whenever necessary, presenting appropriate 
justifications, as well as updating the status of the systematic 
review [13,14].

The PROSPERO initiative supports the scientific community 
with the publication and registration of protocols. It has also 
been a source for data extraction for literature scans and scoping 
reviews in health. For example, studies related to COVID-19 
[15,16], perioperative acute pain [17], urology [18], and review 
methodologies [19].

By analyzing systematic review protocols registered in 
PROSPERO, researchers can gain an understanding of the basis 
for searching, appraising, and synthesizing evidence in a broad 
research area. In particular, the types of interventions, theoretical 
underpinnings, study designs, outcomes of interest, as well as 
potential knowledge gaps. This current study aimed to identify and 
analyze protocols of systematic reviews registered in PROSPERO 
related to eHealth technology interventions evaluated for care 
during pregnancy.

Method
A scan of the literature was conducted, using the PROSPERO 

platform as the main source of data to understand the basis for 
searching, appraising, and synthesizing evidence on eHealth 
technologies for care during pregnancy.

Data collection

To identify relevant protocols in PROSPERO, the search terms 
“e-health”, “ehealth” and “telemedicine” were entered separately. 
No limitation was placed on the date of registration. The search was 
carried out in February 2023.

Screening
The records of identified protocols were exported to 

EndNote web and duplicate protocols were removed. The titles 
of the remaining records were screened for relevance to eHealth 
technologies and pregnancy by one reviewer. A second reviewer 
independently screened a random sample of 10% of the records, as 
recommended by Garritty et al. [20]. Disagreements were resolved 
in a consensus meeting, with the participation of a third reviewer. 

Eligibility criteria
Full records of registrations were then assessed independently 

by two reviewers to ensure relevance to the eligibility criteria. The 
inclusion criteria were (i) systematic review protocol registered in 
PROSPERO; (ii) indicated one or more eHealth technologies as an 
intervention for review; and, (iii) related to care during pregnancy. 
Exclusion criteria were records that did not fulfill all the inclusion 
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criteria. Results of the search and screening process were presented 
in a flow diagram according to PRISMA [21].

Data extraction
Relevant data were extracted from included protocols using 

Microsoft Excel by one reviewer, and a second reviewer checked 
and verified the data entry. All disagreements were discussed with 
a third reviewer. Data were extracted related to the citation details 
(CRD registration number, year of registration in PROSPERO, 
country of origin, number of review team members and their 
organizational affiliations, funding sources, stage of review and 
number of versions), and methodological details (reference to 
reporting guidelines, risk of bias assessment tool, planned strategy 
for data synthesis, and methods for grading evidence). These items 
were categorized and descriptive statistical analysis performed 
with results presented as frequencies and percentages. 

Data describing the types of study designs to be included 
in the review, condition or domain being studied, a description 
of the population of interest, intervention(s)/exposure(s) of 
interest, and primary and secondary outcome(s) of interest were 
summarized and presented in a characteristic of included studies 
table, as recommended by Page et al. [21]. An accompanying 
narrative synthesis was reported to summarize and discuss 
the methodological details and characteristics of the included 

systematic review protocols.

Additional information sources
Additional searches were carried out on the authors of 

included protocols to ascertain the status of the systematic reviews 
in August 2023. LinkedIn, orcid.org, institutional websites, and 
Google Scholar were used for this search to identify publications 
aligned with the systematic review protocols. Data extracted for 
these additional searches were: areas of expertise of the authors, 
publication identified of the systematic review, and/or protocol in 
a scientific journal.

Ethics statements
This study is part of a project entitled “e-Health technologies 

to improve care and support for women at risk of maternal 
mortality during the antepartum, intrapartum and postpartum 
period”, approved and funded by CONFAP-CNPq-The UK Academies 
Fellowships, for a Researcher Mobility Award for UK researchers in 
Brazil (2022TR002073). 

Result
Thirteen systematic review protocols registered in PROSPERO 

were identified as eligible and included in the analysis. The process 
for identification and selection is shown in (Figure 1).

Figure 1: Flow diagram of the search process (Source: Adapted from Page et al. [21]).

(Table 1) presents descriptive statistics summarizing the 
citation details and methodological characteristics of the protocols. 
Records of eHealth-related protocols for care during pregnancy 
were registered in PROSPERO from 2016 to 2022. The majority 

of protocols were developed by review teams based in Asia (n=5, 
38%), followed by North America (n=3, 23%) and Europe (n=3, 
23%). The remaining two were from Australasia and a partnership 
between Australasia and Europe.
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Table 1: Descriptive statistics of included protocols (n=13).

Characteristics n %

Date of registration in PROSPERO

2016 4 31

2017 - -

2018 2 15

2019 2 15

2020 1 8

2021 3 23

2022 1 8

Continent

Asia 5 38

North America 3 23

Europe 3 23

Australasia 1 8

Australasia and Europe 1 8

Number of review team members
≤3 7 54

≥4 6 46

Authors’ area of discipline

Health Sciences only 6 46

Health Sciences plus at least one other discipline 6 46

No-Health Sciences discipline 1 8

Multidisciplinary team of reviewers
Yes 8 62

No 5 38

Content experts (e.g. Obstetrician, Midwife, Nutritionist 
Pharmacist)

Yes 11 85

No 2 15

Statistician
Yes - -

No 13 100

Specialist engineer
Yes 1 8

No 12 92

Information specialist (librarian)
Yes 1 8

No 12 92

Multiple organizations involved
Yes 7 54

No 6 46

Funding sources/sponsors

Government 6 46

Government and charity 1 8

Not stated 6 46

Reporting guidelines cited
Yes 4 31

No 9 69

Risk of bias or quality assessment tool cited Yes 13 100

Potential for meta-analysis reported
Yes 11 85

No 2 15

Evidence grading tool cited No 13 100

Number of versions to date
≤3 12 92

>3 1 8

Identification of published protocol
Yes 1 8

No 12 92

Stage of review

Review ongoing 7 54

Review completed and published 3 23

Review completed not published 3 23

Publication of results

Not sourced in additional searches or PROSPERO 5 38

Sourced only in additional searches 6 46

Sourced in PROSPERO 2 15
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Six protocols (46%) were authored by four or more authors. 
In addition, six protocols (46%) were planned by professionals 
in the area of Health Sciences, although partnerships from other 
disciplines were identified, such as Biological Sciences, Human 
Sciences, Social Sciences, and Engineering. The review teams 
were composed of multidisciplinary teams in the majority. Most of 
the protocols were planned by content specialists such as health 
professionals, and only one protocol had included an engineering 
specialist. An information specialist was listed as a co-author in only 
one review team. We identified in seven protocols that the review 
teams were from multiple organizations that were largely higher 
education institutions. Most of the protocols (n-7, 54%) reported a 
source of funding, with six funded by government institutions, and 
one by a government institution and charitable organization.

In four (31%) protocols citation of reporting guidelines was 
identified, and in all protocols a risk of bias tool was cited to assess 
the quality of the included studies. We observed that in eleven 
(85%) protocols a meta-analysis would be carried out if feasible and 
dependent on the characteristics of the included primary research 
studies identified as eligible for inclusion. None cited the GRADE 
approach, or similar, for grading recommendations of findings.

Most protocols (n=12, 92%) had less than three versions listed, 
and only one protocol listed six versions. Six protocols were listed 
as completed reviews (three with a publication sourced, and three 
without a publication sourced), and seven as ongoing (54%). Of 
the latter, two records had not been updated in PROSPERO, as 
subsequent publications of findings from the systematic reviews 
were identified in the additional searches. On the PROSPERO 
platform, the subsequent publication of the systematic review 
protocol in an academic journal was not described in any record. 
In the additional searches, a publication of one systematic review 
protocol in a scientific journal was identified. The publications of 
the systematic reviews that stemmed from the protocols. Were 
obtained only through the additional searches and had not been 
listed in PROSPERO, which provides authors with a specific section 
for this purpose.

(Table 2) presents the characteristics of the included protocols 
in terms of the type of study designs to be included, the condition 
and population being studied, interventions of interest, with an 
example of the technology cited in the protocol, and outcomes of 
interest. 

Table 2: Characteristics of included protocols (n=13).

Note: CRD: registration identifier number in PROSPERO.

CRD# (Study ID) Title
Types of Study 
Designs to be 

Included

Condition and 
Population

Type of 
Intervention

Examples of Eligible 
Technologies Cited

Outcome(s) of 
Interest

CRD42018096511 
[22]

Using mobile 
health to improve 
maternal nutrition 
during pregnancy 

in low- and middle-
income countries: a 
systematic review

Primary research 
in the form of 
randomized 

controlled trials 
(RCTs), quasi-
experimental, 
observational 
studies (case 

control and case 
studies) and after, 

systematic reviews 
(for reference 

screening).

Nutrition in 
pregnant women 

from low-and 
middle-income 

countries (LMICs)

mHealth-based 
interventions

Delivered using 
mobile phones Maternal nutrition

CRD42021235257 
[23]

The effect of 
eHealth delivered 
interventions on 
physical activity 
levels amongst 

healthy pregnant 
women: a 

systematic review

RCTs and quasi-
experimental 

studies

Physical activity 
level in healthy 

pregnant women 
in any country or 

regions

eHealth-based 
interventions

eHealth modalities, 
such as mobile 

(text), smartphone, 
web-based, email, 
application (app), 

tablet, or home 
computer

Physical activity 
level measured by 

activity monitoring 
(pedometer count) 

or self-reported. 
Additional 

outcomes include 
adverse effects and 

adherence.

CRD42021226119 
[24]

Internet-based 
prenatal education 
interventions for 
maternal health 
among pregnant 

women: a systemic 
review and meta-

analysis

RCTs

Prenatal 
educational for 

maternal health in 
pregnant women

Internet-based 
interventions

Delivered using 
any web, computer, 

mobile, eHealth, 
mHealth, Telehealth, 
app, kiosk, or social 
networking service 

platform

Maternal health, 
assessed by 
measuring 

physical, social, 
psychological and 
spiritual health.
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CRD42018098512 
[25]

mHealth 
interventions for 

improving the 
nutrient intake of 
pregnant women 

in low- and lower-
middle income 
economies: a 

systematic review

RCTs and quasi-
experimental 

studies

Dietary/nutrient 
intake in pregnant 

women from LMICs

mHealth-based 
interventions Not reported

Changes in 
maternal 

nutritional 
behavior such as 

dietary intake, 
consumption 
of nutritional 
supplements, 

eating habits and 
feeding patterns. 

Additional 
outcomes include 
anthropometric 

data, breastfeeding 
status, infant 
outcomes on 

dietary intake 
and health, 

birth outcomes, 
maternal 

knowledge 
of nutrition, 

food security, 
biomarkers of food 
intake, nutrition-

related health 
status.

CRD42016053325 
[26]

Evaluating the 
evidence for the 
usage of mobile 

applications 
in obstetrical 
healthcare: a 

systematic review

RCTs, observational 
studies (e.g. cohort 
and case-control) 

and qualitative 
research evaluating 

the intervention

Health behavior 
and health 

outcomes in 
pregnant women 
from developed 

countries

mHealth-based 
interventions or 

mobile app

Delivered using app, 
short messaging 
system (SMS) or 

email system.

Changes in health 
behavior and 

health outcomes. 
Additional 

outcomes include 
the feasibility and 

acceptability of the 
mobile application.

CRD42016043009 
[27]

Efficacy and safety 
of telemedicine 
in gestational 

diabetes

RCTs

Gestational 
diabetes-related 

health and safety in 
women diagnosed 
with the condition

Telemedicine-
based 

interventions
Not reported

Effect (capillary 
glucose testing 

including fasting 
plasma glucose, 
1 h and 2 h post 

prandial, random 
blood glucose); 
safety (physical 

and psychological 
harm); patient 

acceptability; cost-
effectiveness.

Additional 
outcomes include 

HbA1c, blood 
pressure, quality 

of life, macrosomia 
in newborns, 

newborn 
hypoglycemia, 

NICU, birth weight, 
maternal weight 
gain, medication 

use.
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CRD42021286995 
[28]

Effectiveness 
of telehealth 

interventions on 
pregnant women 
with overweight 

or obesity: a 
systematic review 
and meta-analysis

RCTs

Weight 
management 
in pregnant 

women who are 
overweight or 

obese

Telehealth-based 
interventions

Delivered using 
telehealth services 

that include 
smartphone, 

telephone, cell phone, 
remote technology, 

mobile devices, app, 
message, email

Gestational weight 
gain, body mass 

index. Additional 
outcomes relate to 
diet (e.g. calories 

consumed per 
day), exercise 
(average steps 

per day), obstetric 
complications, 

and neonatal (e.g. 
birthweight).

CRD42020205954 
[29]

eHealth 
interventions for 

mental health and 
substance use 

in pregnancy: a 
systematic review 
and meta-analysis

RCTs

Mental health 
(specifically 

anxiety, depression, 
insomnia and 

substance abuse) 
in pregnant women 

or partners

eHealth-based 
interventions

Telecommunications 
including telephone, 
online sessions, SMS, 

guided videos

Mental illness, 
as identified by 

clinically elevated 
symptoms or 
diagnosis of 

anxiety, depression, 
insomnia or 

substance abuse.

CRD42019137331 
[30]

Technology-
based innovative 

solutions for 
improving 

maternal health 
outcomes in 

low- and middle-
income countries: a 
systematic review 

and network meta-
analysis

RCTs, including 
cluster RCTs

Maternal health in 
pregnant women 
from LMICs and 

health service use

Technology-
based healthcare 

interventions

Use of mHealth, 
eHealth and 
telehealth 

interventions

Maternal 
healthcare service 
outcomes (number 
of antenatal visits; 

tetanus vaccine; 
micronutrient 

intake rate; 
delivery care; 

rate of postnatal 
care utilization; 

exclusive 
breastfeeding 

rate. Additional 
outcomes related 

to maternal 
morbidity and 
mortality, and 
adverse birth 

outcomes.

CRD42019124838 
[31]

Effectiveness 
and components 

of exclusively 
digital health 
interventions 
targeting diet, 

physical activity 
and weight gain in 
pregnant women: a 
systematic review 
and meta-analysis

RCTs and 
randomized pilot 

studies

Diet, physical 
activity and weight 

management in 
pregnant women 
of any body mass 

index

Digital health 
interventions

Delivered using web, 
app or SMS

Effectiveness 
(gestational wight 

gain, changes in 
diet, changes in 

physical activity); 
and engagement 

with the 
intervention

CRD42016036201 
[32]

Are digital 
interventions for 

smoking cessation 
in pregnancy 
effective? A 

systematic review

RCTs (including 
randomized pilot 

studies) and quasi-
experimental 

studies

Smoking cessation 
in pregnant women 
who are currently 
smoking cigarettes

Digital 
interventions

Delivered through 
a computer, videos, 

DVD, telephone, 
mobile telephone or 
portable handheld 

device

Abstinence from 
smoking cigarettes 

(biochemically 
validated self-

reported). 
Additional 

outcomes include 
process measures 

(e.g. quit date), 
self-efficacy, and 
intervention use.
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CRD42016051055 
[33]

A systematic 
review of 

smartphone-
based mHealth 
interventions 
in pregnancy 
on maternal 

behaviors and 
maternal and fetal 
health outcomes 

in developed 
countries

Meta-analyses 
and systematic 
reviews, RCTs, 

Non-experimental 
observational 

studies

Health behavior 
and health of 

pregnant women 
in developed 

countries

mHealth-based 
interventions

Smartphone-based 
apps, games, and 

information services

Changes in 
maternal health-
related behavior 

(e.g. physical 
activity, nutrition, 

smoking cessation, 
alcohol cessation, 

adherence 
to medical 

appointments, 
weight control 

and blood glucose 
control); changes 

in health outcomes 
or healthcare 

utilization (e.g. 
hospitalizations, 

development/
management of 
chronic disease, 

healthcare 
utilization 

and delivery 
outcomes); 

maternal 
knowledge about 
acute or chronic 

health conditions 
during pregnancy. 

Additional 
outcomes include 

other disease-
related biomarkers 
or anthropometric 

measurements, 
measures of 

self-efficacy or 
self-management, 

barriers and 
facilitators to 

the adoption of 
interventions, cost-

effectiveness.

CRD42022321649 
[34]

The effect of 
mobile-health 
interventions 
on preventing 

or treating 
postpartum 
depression 

or anxiety: a 
systematic review 
and meta-analysis 

of randomized 
controlled trials

RCTs

Clinically 
diagnosed 

postpartum 
depression or 

anxiety in pregnant 
women an country 

or regions

mHealth-based 
interventions

Delivered using 
the Internet, a 

smartphone app, 
SMS, or automatic 

conversational agent

Clinical diagnosis 
of postpartum 
depression or 

anxiety. 

Additional 
outcomes include 

the feasibility/
acceptability of the 

intervention.

For the study designs, all protocols set out to review 
RCTs, with seven of the protocols [24-34] citing RCTs alone 
(including randomized pilot studies and cluster RCTs) for the 
type of study design to be included. The remaining six protocols 
[22,23,25,26,32,33] cited additional types of studies to be reviewed, 
such as quasi-experimental or observational studies, including 
cohort and case-control studies. Systematic reviews were included 
in two protocols [22,33], with the latter planning to use this type of 
study only for reference screening. Only one protocol [26] included 
studies with a quantitative and qualitative approach, as their 
review question included synthesizing evidence on the feasibility 
and acceptability of mobile applications. 

While this literature scan aimed to identify eHealth 
technologies for pregnancy care, it was not restricted to pregnant 
women and their infants. However, only one protocol included 
partners of pregnant women within the population of interest and 
outcomes related to their mental health [29]. Populations with 
specific clinical diagnoses or additional care needs were identified, 
such as gestational diabetes, overweight or obesity, cigarette 
consumption, mental illness and substance abuse. Eight protocols 
[22-26,30,31,33] did not identify populations with specific clinical 
diagnoses or additional care needs, rather focused on general 
pregnant populations. Related to the setting, three protocols focused 
on evidence from low-middle income countries [22,25,30], two to 
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developed countries only [26,33], with the remaining protocols 
specifying no limitations on the region [23,24,27,29,31,32,34].

We identified a variety of conditions being studied in the 
protocols. These included general health, mental health, nutrition, 
physical activity levels, prenatal educational interventions, 
gestational diabetes management, weight management, health 
behavior, and smoking cessation. The eHealth technologies were 
cited with different typographies in the protocols such as eHealth-
based interventions, mHealth-based interventions, internet-based 
interventions, telemedicine-based interventions, telehealth-based 
interventions, and digital health interventions. Different examples 
of eHealth technologies were identified in the protocols, including 
short messaging system, email system, application (app), videos, 
games, DVD, or automatic conversational agent for example.

According to primary and secondary outcomes listed in the 
protocols, five technologies were aimed at maternal behavior 
changes [25,26,29,32,33]. The effectiveness or the effect of eHealth 
on pregnancy care were reported in the protocols for the primary 
and/or secondary outcomes. Two protocols [26,34] referred 
to the assessment of feasibility and acceptability, one of which 
included quantitative and qualitative studies [26]. Evidence of self-
efficacy or self-management measures, barriers, and facilitators 
to intervention adoption, and cost-effectiveness measures were 
reported in one protocol [33]. This protocol included a broader 
range of study designs for eligibility, and was the only one that 
included systematic reviews and meta-analyses in the report.

Discussion
eHealth technologies have the potential to support care for 

pregnant women [35]. Although innovation in these types of 
technologies has expanded in recent years, the use of eHealth for 
this specific population and area of care remains uncertain. This 
is especially related to the availability of high-level evidence to 
help inform the development of evidence-based practice guidance. 
Through the analysis of systematic review protocols registered in 
PROSPERO, we identified research protocols that serve as a basis 
for searching, evaluating, and synthesizing the development of 
evidence in this area of research. 

To our knowledge, this is the first study analyzing systematic 
review protocols registered in PROSPERO on eHealth for pregnancy 
care. We identified and analyzed 13 systematic review protocols, 
registered from 2016 to 2022, from countries classified by the 
World Bank as high-income [36]. A network analysis examining 
the allocation of research across different disciplines and economic 
income levels of countries. Found indicate that high-income 
countries shared common trends in the research productivity 
distribution over time [37]. It has also been considered that led 
by high-income countries have limited transferability to Low-and 
Middle-Income Countries (LMICs) [38].

The protocols analyzed were mostly composed of four or more 
authors. Systematic reviews have fundamental stages in which 
they are carried out independently between authors [21,39], 
which should include paired and independent screening, selection, 
and extraction by two or more authors [40]. Conflicts can thus be 

identified in subjective decisions and consensus reached through 
discussion with the team of reviewers [39]. Therefore, the number 
of review team members was considered appropriate.

Five review teams were not considered to be multidisciplinary. 
Protocols produced by health science professionals prevailed. While 
this was expected for the study area of pregnancy care. A greater 
degree of input and collaboration may have been expected with 
colleagues from the areas of engineering and computer sciences. 
Co-authorship from this discipline was identified in only one 
protocol. Systematic reviews related to eHealth intervention would 
benefit from the necessary expertise to guarantee full assessment 
of the applicability, quality, and safety. A range of experts may be 
required, such as content experts who know about pregnancy and 
related care (e.g., midwives, obstetric nurses, obstetricians, general 
practitioners); information specialists, who understand systematic 
search techniques (e.g., subject librarians); technological experts 
or engineers to support the technical and technological review 
of interventions; systematic review experts to support the 
methodological development of the review; and a statistician if the 
authors plan to perform meta-analyses.

Differing clinical and/or methodological expertise will 
add depth to discussions, contributing to the robustness of the 
developed protocol and consequently the planned systematic 
review. In most protocols, different authors linked to different HEIs 
were identified. Collaborative research can promote a diversity of 
perspectives, complementary expertise, resource sharing, validity, 
and reliability, improve impact, and better solve possible scientific 
challenges [41]. Thus, scientific and institutional collaborations 
are important in promoting innovation, quality, and relevance of 
scientific discoveries.

The production of science and technology is known to be 
important for the social, economic, and technological development 
of a country. Research funding contributes to subsidizing these 
advances [42]. In this study, most systematic review protocols 
recorded sources of funding from governmental bodies. This result 
is important in view, above all, of the study population for which 
it is intended: pregnant women, suggesting it is a valued area of 
research for public policy.

Although the PRISMA-P is aligned with PROSPERO, only 
four protocols cited the use of this reporting guideline in the 
registration. PRISMA-P consists of an item checklist intended to 
facilitate the preparation and reporting of a robust protocol for 
systematic review [9]. Clear and comprehensive protocols enhance 
the comprehension and evaluation of review methods and enable 
the identification of any alterations to the methods and selective 
reporting in concluded reviews [9]. Therefore, reporting guidelines 
are designed to facilitate the comprehensive reporting of protocols 
as well as manuscripts, ultimately contributing to the enhancement 
of the quality of available publications.

Tools to assess the risk of bias were cited in the systematic review 
protocols evaluated. The risk of bias reflects the methodological 
quality of the scientific studies included in the review [43]. In 
referencing the utilization of validated methodological tools, the 
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authors showcase their understanding of review methods and the 
need to uphold a high level of methodological quality in their work.

Regarding meta-analysis, eleven protocols cited a potential 
achievement, if feasible and dependent on the characteristics of 
the included primary research studies identified. Meta-analyses 
provide quantitative analyses of individual studies by calculating 
statistical mean, probabilities, and effect levels [44]. However, they 
should only be performed if data are presented appropriately [44]. 
If it is feasible, reviewers should plan how to accomplish it.

GRADE, or a similar approach, was not mentioned in the 
evaluated protocols. It is an approach that assesses safety and 
quality, and grades the quality of evidence in a system that considers 
four levels of: high, moderate, low, and very low [43]. GRADE is 
a widely accepted and used tool, yet it was not considered in the 
planned protocols, nor was any other instrument cited to grade the 
certainty of the evidence. This demonstrates that there was a lack 
of consideration on the part of the reviewers regarding the strength 
of their results and its ability to inform policy and practice.

Health decisions should be based on the best scientific evidence. 
By omitting the tool to grade the level of evidence, from the data of 
the studies included in a systematic review, patient safety may be 
put at risk. Decision-making could be influenced by biased studies 
of low methodological quality [43]. Therefore, researchers should 
use validated tools in systematic reviews carried out to foster 
studies with reliable results applicable to clinical practice.

A fundamental and guiding requirement in the PROSPERO 
platform, in addition to the methodological data of the protocols, is 
the current status of a systematic review. In this study, the largest 
number of protocols were ongoing, with two protocols having 
completed and published the systematic review in a scientific 
journal. Reviewers are required to commit to updating the progress 
of the systematic review so that the protocol record reflects the 
current status, especially when the study is completed [13]. In this 
way, reviewers will be contributing to scientific development and 
for other studies to be planned efficiently.

One possible explanation for the low status update of the 
systematic review protocols in PROSPERO is the abandonment of 
the systematic review [13]. In this situation, other review teams 
interested in the topic may avoid duplication of effort [14]. However, 
this prevents the advancement of science. It may be appropriate for 
review teams interested in the topic to contact authors to confirm 
the status of the review and the potential opportunity for resuming 
an inactive review.

eHealth technologies are health interventions, and therefore 
require evidence of reliability and validity for their implementation 
in clinical practice, as they should not compromise patient 
safety. When methodologically planned and properly recorded, 
Randomized Controlled Trials (RCTs) or systematic reviews of 
these studies provide the most reliable quantitative results about 
the effects of health interventions for informing practice [45].

Systematic reviews are not restricted to RCT study designs, 
although they are the most commonly reviewed type of study in 
systematic reviews of interventions of effect. Systematic reviews 

may consider other study designs, including those with qualitative 
approaches [45]. In this scan of the literature, only one protocol 
considered the inclusion of quantitative and qualitative studies, 
as one of the main objectives was to evaluate the acceptability of 
mHealth interventions to service users. It is important that authors 
can transparently integrate quantitative and qualitative data in 
their studies and conduct an adequate synthesis of the integrated 
results. Thus, recommending eHealth technology should only be 
made if these technologies are planned, developed, and validated 
using high-quality study designs that also evaluate the perspectives 
of different stakeholder groups for the technology.

The stakeholder’s participation is important to develop 
effective health solutions focused on real needs. This goes beyond 
adapting to service users’ expectations, but directly influences the 
ease, usability, and, consequently, the success of implementing 
these technologies. Additionally, actively including patients in 
the development process promotes transparency, builds trust, 
and ensures solutions are culturally sensitive and ethical [43]. 
Therefore, from the service users’ perspectives, it is possible to 
implement more integrated, adaptable, and care-aligned eHealth 
technologies in the care of pregnant women.

Healthcare providers offer a clinical and healthcare 
management perspective, which is essential to ensure that 
technologies are aligned with health practices and protocols, and 
in compliance with regulatory standards [46]. It is important to 
evaluate from health professionals’ perspectives the acceptability 
to use and deliver eHealth technologies. The integration of eHealth 
into practice may also raise concerns among stakeholders about 
its viability. According to Feroz et al. [46], stakeholders expressed 
concerns about malfunction and safety aspects, possible machine 
inaccuracies, increased clinical workload, and resistance to learning 
new technologies [46]. This highlights the need to train users and 
conduct ongoing assessments of them and the technologies used.

Ziebland et al. [47] argue that eHealth applications can have 
unforeseen or unintended effects on care work. They suggest 
greater depth and contextualization in the study of eHealth 
applications and their implications for practice, developing a more 
precise understanding and more effective implementation of these 
technologies. This may include organizational, cultural, and social 
factors that influence whether or not eHealth technologies are 
accepted. In the research by Frenert et al. [48], from the perspective 
of nurses, they recognized that the implementation of eHealth 
applications in practice adds additional tasks to the professional 
and is invisible work at an organizational level. This represents 
a barrier to eHealth adoption that needs to be investigated and 
recognized in the eHealth implementation.

The protocols reviewed herein were aimed at investigating the 
use of eHealth interventions in a variety of settings: high income 
countries, as well as LMICs all income country group. It is known 
maternal morbidity and mortality are higher in LMICs [7]. The 
causes which have been associated with the quality of care, and 
access to care [7]. eHealth interventions present an opportunity to 
communicate and engage with pregnant women and provide easier 
access to care and support
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This study identified several conditions of clinical importance 
outlined in the protocols. These conditions hold significance for 
both maternal and fetal outcomes, encompassing aspects such as 
maternal nutrition, physical activity levels, prenatal educational 
interventions, gestational diabetes, weight management, mental 
health, maternal well-being, and smoking cessation.

In terms of eHealth, different typographies were identified 
when evaluating the protocols extracted on the PROSPERO 
platform including eHealth-based interventions, mHealth-based 
interventions, internet-based interventions, telemedicine-based 
interventions, telehealth-based interventions, and digital health 
interventions. Turning to literature on defining these typographies 
suggests that eHealth addresses a broader term of communication 
and information technologies in the healthcare sector [5], while 
mHealth is related to the use of mobile technologies in healthcare 
[49]. Telemedicine is an application of remote medical care through 
means of telecommunications [50], while telehealth encompasses 
a broader aspect of telemedicine, also including the educational, 
administrative, and support sectors [50,51]. Internet-based 
interventions incorporate health applications delivered over the 
Internet [52], while digital health interventions are a general 
category that encompass all digital health-related technologies 
[53]. Our results suggest that there is interchangeability in the 
application of terminologies, although in practice they differ in the 
contexts and aspects of how they are applied in health.

Considering that eHealth technologies identified in the analyzed 
protocols were directed to pregnant users, except one that also 
included the partner, the outcomes listed in the protocols related 
to maternal behavior changes were expected. Much of maternal 
care during pregnancy related to self-care [54]. Certainly, much of 
this type of care is not carried out in the presence of a healthcare 
professional but rather in one’s home, workplace, or other locations. 
Therefore, effective technologies should be designed to support 
pregnant women in maternal care across various daily situations. 
These technologies must be adequately planned and aligned with 
the specific needs of pregnancy. With only one protocol reporting 
outcomes related to self-efficacy or self-management measures, 
there is potential for further research and development in targeted 
eHealth interventions for maternal health during pregnancy.

The integration of new technologies into the healthcare 
sector necessitates the presentation of a robust level of evidence, 
ensuring their safe application and the enhancement of care 
quality. Assessments of effect constitute an essential component 
of such analyses [55]. However, the inclusion of cost-effectiveness 
measures is also important, as they are integral to the evaluation of 
technologies and represent an indication of their value to maternity 
services [53].

eHealth technologies present a promising opportunity for 
healthcare professionals to engage and communicate with women, 
support health care decision-making, promote good health and 
well-being, and prevent adverse outcomes for the mother and 
baby. eHealth technologies are flexible for use in universal health 
care provision or for targeting groups of women for a particular 

condition. However, policymakers should be mindful when 
reviewing evidence of effect sourced from systematic reviews 
of these interventions by taking into account how accessible the 
technologies are in their own settings, the level of digital literacy 
required of users, and their cost. Few of the protocols set out to 
assess these issues related to transferability, implementation, and 
sustainability.

Given that our results are based on a limited number of 13 
systematic review protocols, the results of such analyses should 
be cautious regarding generalizability. Mainly because we were 
interested in any aspect of pregnancy care and not limited to a 
subgroup of the population or locality. It can be assumed that the 
small number of protocols identified was due to the single source 
searched. In addition, eHealth in pregnancy care is a relatively new 
area of health research expanding globally.

Although it was not the objective of our study, these findings 
contribute in some way to the creators and coordinators of 
PROSPERO creating electronic alert systems to monitor protocols 
with reminders to authors to update information. It is essential 
that reviewers, in addition to the initial registration of the protocol, 
record information about the review, whether it was completed, 
abandoned, or under development, including partial data. 
Furthermore, they contribute to proposing editorial guidelines 
to encourage the prospective registration of systematic review 
protocols.

Our findings also provide specific insights for researchers and 
policymakers, highlighting specific areas in need of further research 
and evidence. This can inspire future research and contributions to 
advancing knowledge at the intersection of eHealth and pregnancy 
care. Furthermore, these discoveries can significantly contribute 
to the development of science by revealing weaknesses in protocol 
reports and records. This insight serves as a guide for researchers 
who wish to refine their methodologies and promote transparency 
and accuracy in communicating research results.

Conclusion
We identified systematic review protocols for eHealth, 

mHealth, telehealth, telemedicine, digital interventions, and 
internet-based interventions for care during pregnancy. These 
eHealth technologies were applied across various aspects of 
maternity care including maternal nutrition, physical activity 
level, prenatal educational interventions, gestational diabetes, 
weight management, mental health, maternal health, and smoking 
cessation. Some reviewers were interested in eHealth technologies 
aimed at behavioral changes in women, and they were all directed 
to improve health outcomes for pregnant women. However, there 
was a limited number of systematic review protocols and the 
reporting of methodological quality was limited. Researchers 
should develop and publish further evidence syntheses to assess 
the effectiveness, cost-effectiveness, acceptability, and feasibility 
of eHealth interventions in pregnancy care. This call for further 
research emphasizes the importance of advancing the evidence 
base and methodological quality in the realm of eHealth for 
pregnancy care.
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