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ABSTRACT

Background: Although its use in midwifery varies across the medical field, artificial intelligence (Al) is increasingly being
incorporated into maternal and obstetric care. To examine midwifery practices and Al integration in Saudi Arabia and
Egypt, this systematic review examined variations in midwives' perspectives, clinical applications, and educational
attainment.

Methods: According to PRISMA criteria, a systematic review was carried out using articles acquired from PubMed,
Scopus, Web of Science, CINAHL, and Google Scholar. The review included Al midwifery educational and practical
articles published between 2022 and 2024 in Egypt and Saudi Arabia. Al-driven diagnostic investigations were evaluated
using the Quality Assessment of Diagnostic Accuracy Studies (QUADAS-2), whereas quasi-experimental investigations
were evaluated using the Critical Appraisal Skills Programme (CASP) Checklist.

Results: Six research investigations from two countries were considered in the systematic review; three have been released
in Saudi Arabia and three in Egypt between 2022 and 2024. The primary purpose of Al implementation in Egypt was
education; standardized training programs significantly improved midwives' attitudes and knowledge of Al (p < 0.000).
Saudi Arabia, on the other hand, has placed a strong emphasis on clinical Al applications, such as E-Partographs and
predictive Al algorithms, which have improved the accuracy of stillbirth predictions and labor management. Insufficient
awareness and training were obstacles to the widespread implementation of Al in Egypt, while issues with data privacy
and workflow adaptation were identified in Saudi Arabia. Saudi Arabia's outstanding Al tools and supportive regulations,
as well as Egypt's organised Al education programs, served as facilitators.

Conclusion: To improve maternal healthcare outcomes, the study suggests increasing Al education in Egypt and refining
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Al clinical applications in Saudi Arabia. To optimise Al's influence on midwifery practice, future studies should focus on
ethical issues, real-world Al assurance, and the integration of Al with electronic health records (EHRs).
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1. INTRODUCTION

The World Health Organisation has released a report estimating that there are over 27 million nurses worldwide [1],
including an additional 1.5 million specialists working as midwives, rendering them the most prominent occupational group
in the healthcare industry overall [2]. In community and hospital settings, midwives and nurses have historically given
patients direct care by determining their requirements, assisting with diagnosis, organising and carrying out a variety of
medical interventions, and monitoring patient outcome measures. According to a Cochrane review, nurses are just as
capable as primary care physicians in managing chronic illnesses, and they may even be able to improve patient satisfaction
[3]. Along with providing care, midwives and nurses have the opportunity to pursue enhanced clinical practice and
specialised knowledge. This might involve independent decision-making within a diverse team of medical and allied health
professionals when evaluating, identifying, and managing (including prescription) patients with complicated requirements
[4]. Research may additionally be incorporated into professional roles to support evidence-based practice, and many nations
provide PhD programs that promote midwifery and nursing practice and research [5].

In order to prepare learners in midwifery and nursing and professionals for their future jobs, training is essential. As a
result, some midwives and nurses pursue careers as medical coaches and supervisors to assist learners and fellow
professionals in their line of work, or they become educators to teach Bachelor, Master, and PhD programs at educational
institutions. In addition, midwives and nurses manage a variety of healthcare operations as Chief Nursing/Midwifery
Officers in medical facilities and provide knowledge to create and carry out governmental medical policies [6]. While
numerous nations continue to utilise paper-based record-keeping, midwives and nurses use Electronic Health Records
(EHRs) along with additional electronic tools to gather and analyse an abundance of patient or educational details, as well
as administrative and managerial data, in healthcare as well as community settings [7].

Rule-based computational methods, which are explicit and unambiguous commands defined in a programming language,
make up the software that supports technologies for healthcare. But when it comes to solving complicated or abstract
issues like translating languages or deciphering images, their usefulness is restricted [8]. In order to remedy such
restrictions, computer scientists have worked to create artificial intelligence (Al) solutions, which has been identified as
applications as well as hardware components created by humans that, provided an intricate objective, act in the digital or
physical realm by observing their surroundings through data collection, analysing the structured or unstructured data
gathered, applying knowledge, or analysing the information obtained from this data, and choosing the best course of action.
Al systems may acquire a numerical model or employ symbolic rules. They can also modify their behaviour by examining
the effects of their past actions on their surroundings [9]. Al aims to replicate human cognitive functions, including
independent decision-making, logical thinking, knowledge representation, learning, natural language communication, and
the ability to see and engage with the natural environment [10].

One area of Al, machine learning (ML), comprises numerous statistically based techniques that are frequently divided into
the following categories: Three types of learning are supervised, unsupervised, and reinforced. In controlled learning, a
software program masters the rules necessary to produce the final outputs from the training dataset and creates a
computational framework from a dataset using predetermined inputs (also known as labelled input) and predefined
outcomes. To forecast a result, these variables are subsequently applied to a fresh test dataset. For example, using an EHR
dataset from an emergency room, nurses employed a decision tree to determine patients who were susceptible to
readmission to the hospital. [11].

A supervised machine learning technique that processes data in layers is called an artificial neural network (ANN). With
nodes being connected through connections known as edges, the software layout is similar to that of the human brain. It
is only engaged when a specific threshold is met, and each edge is weighted using an algorithm that changes as the network
understands how to respond. [12].

Al has many probable applications in midwifery and nursing; however, there are also risks and restrictions associated with
these computational methods. Therefore, a study of the available data may help guide subsequent studies, practice,
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education, and policy in the field of nursing and midwifery. There have been recent assessments of Al in nursing, but some
of them only focus on practical nursing management. [13, 14]Mostly talked about fundamental or exploratory Al research
that is more robotics-focused or hasn't been implemented in real-world health datasets or contexts [15].

Even though there is increasing interest in integrating Al into maternal healthcare, little is known about how Al is being
implemented in Saudi Arabian and Egyptian midwifery practices. The duties, attitudes, and difficulties that midwives face
when utilising Al-powered products are not given enough attention. Furthermore, there are few comparative studies of
midwifery procedures in these two nations, which makes it challenging to evaluate how Al affects maternal health
outcomes in various healthcare contexts. Additionally, little study has been done on the administrative, ethical, and training-
related obstacles to the use of Al in midwifery, especially in middle-income nations like Egypt. To ensure both technical
improvements and patient-focused maternal care, it is imperative to address these shortcomings to generate evidence-based
recommendations for incorporating Al into midwifery education, practice, and policy.

Significance of the study

This study is important because it compares the use of midwives and the integration of Al in maternal and obstetric care in
Saudi Arabia and Egypt, two nations with very different healthcare systems and technology developments. By evaluating
the practice of midwifery in both contexts and the degree of Al integration, this study adds to the worldwide conversation
on improving maternal healthcare by providing insightful information about the advantages and disadvantages of each
system.

This study's emphasis on midwives' responsibilities in Al adoption—an area that has not received enough attention in the
literature—is one of its significant accomplishments. Developing focused training programs and policies that guarantee
successful integration without sacrificing the human-centered nature of midwifery care will be made easier with a
comprehension of midwives' viewpoints, preparedness, and difficulties when using Al-driven tools. [16].

Furthermore, this study reveals the differences in Al adoption between a high-income nation (Saudi Arabia) and a middle-
income nation (Egypt), illuminating governmental, financial, and infrastructure-related obstacles that can impede the digital
transformation of maternity healthcare. The research can offer suggestions for closing the gap and improving Al availability
in midwifery services across various socioeconomic contexts by recognizing these shortcomings.

From a policy standpoint, this research can help healthcare administrators develop Al-powered plans that support midwives
while maintaining high standards of maternal healthcare. The results can be utilized by policymakers in Saudi Arabia and
Egypt to enhance Al deployment structures, ensuring that Al complements human midwifery skills rather than replacing
them.

Additionally, this study has implications for training and education of midwives. The study can help incorporate Al literacy
into midwifery courses by evaluating the current applications of Al in maternal healthcare, providing aspiring midwives
with the tools they need to successfully navigate digital healthcare contexts.

Lastly, by examining how Al-driven technologies can improve clinical decision-making, lower maternal problems, and
optimise patient outcomes, this work advances the subject of maternal health more broadly. Healthcare professionals,
academics, and tech programmers seeking to improve Al applications in maternity care will find value in the outcomes,
which will guarantee that technological developments are consistent with the fundamentals of safe, moral, and patient-
centred midwifery.

This study provides a thorough grasp of the possible advantages and difficulties of Al integration in midwifery across
different medical environments, laying the groundwork for future research in this area.

Aims of the study:

In this study, midwifery practices and the use of Al in obstetric and maternal healthcare in Saudi Arabia and Egypt were
systematically reviewed and compared. The specific objectives of the research are:

1. To compare and contrast clinical methods, education, and healthcare regulations between Saudi Arabia and
Egypt's present midwifery procedures.

2. To find the kinds of Al-driven tools and technology being used in the midwifery profession can help determine
the degree of Al incorporation in maternal healthcare in both nations.

3. To explore midwives’ perceptions, readiness, and challenges regarding Al adoption, including factors
influencing their willingness to integrate Al into their clinical practice.

4. To analyse the impact of Al on maternal health outcomes, such as improvements in diagnostic accuracy, patient
monitoring, risk assessment, and overall quality of care.

5. To identify barriers and facilitators of Al adoption in midwifery within the healthcare systems of Egypt and
Saudi Arabia, including ethical, financial, infrastructural, and policy-related challenges.

© 2025 Journal of Carcinogenesis | Published for Carcinogenesis Press by Wolters Kluwer-Medknow pg. 1209



6. To provide evidence-based recommendations for enhancing midwifery education, training, and policy
development, ensuring Al integration supports rather than replaces the human-centred approach in maternal healthcare.

Research questions

1. What are the current midwifery practices in Egypt and Saudi Arabia, and how do they compare in terms of
clinical approaches, training, and healthcare policies?

2. Towhat extent is artificial intelligence (Al) being integrated into maternal healthcare in Egypt and Saudi Arabia,
and what types of Al-driven tools are being utilized?

3. What are midwives’ perceptions, readiness, and challenges regarding Al adoption in maternal healthcare, and
what factors influence their willingness to integrate Al into their practice?

4. How does Al impact maternal health outcomes, including diagnostic accuracy, patient monitoring, risk
assessment, and overall quality of care?

5. What are the key barriers and facilitators to Al adoption in midwifery within the healthcare systems of Egypt
and Saudi Arabia, considering ethical, financial, infrastructural, and policy-related challenges?

6. What evidence-based recommendations can be made to enhance midwifery education, training, and policy
development to ensure that Al integration supports, rather than replaces, the human-centered approach in maternal
healthcare?

2. METHODS:
Search strategy

The review followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines to
ensure a comprehensive and transparent methodology. The search strategy for this systematic review was conducted
following an extensive and structured approach to identify relevant studies on midwifery practices and Al integration in
maternal healthcare in Egypt and Saudi Arabia. Databases including PubMed, Scopus, Web of Science, CINAHL, and
Google Scholar were searched for peer-reviewed articles, government health reports, policy documents, and healthcare
guidelines published between 2015 and 2024. The search terms were developed using a combination of Medical Subject
Headings (MeSH) and free-text keywords, incorporating terms such as “midwifery,” “artificial intelligence,” “maternal
healthcare,” “Al in obstetrics,” “Egypt,” and “Saudi Arabia.” Boolean operators (AND, OR) were used to refine the search,
ensuring the inclusion of studies that addressed both midwifery practices and Al applications. Filters were applied to restrict
results to studies published in English. Full-text publications that satisfied the inclusion criteria were obtained for additional
evaluation after the abstracts and titles were vetted for relevancy. In order to find more pertinent studies, the reference lists
of a few chosen papers were also manually examined. To guarantee openness and consistency, the entire search procedure
was recorded.

Inclusion Criteria

To guarantee relevance and dependability, the papers that were part of this systematic review had to fulfil specific
requirements. Studies that examined the application of Al in maternal healthcare in Saudi Arabia and Egypt, or that
concentrated on midwifery procedures in these nations, were chosen. To guarantee that contemporary developments in Al
applications were included, only English-language papers published between 2015 and 2024 were taken into account. To
offer a range of viewpoints on the use of Al in midwifery, empirical investigations were incorporated, including cross-
sectional analyses, retrospective assessment, and quasi-experimental research. Publications that offered quantitative or
qualitative information on midwives' attitudes, education, or clinical results in relation to the use of Al were also included.

Exclusion Criteria

Publications that only addressed general obstetric care without making any particular mention of midwifery methods were
disqualified. Additionally prohibited from consideration was investigation into Al applications irrelevant to maternal
healthcare, including Al in general nursing or other medical specialities. Articles without full-text accessibility or those
with insufficient methodological information to evaluate the calibre of the study were not taken into account. Additionally,
to guarantee that only excellent, peer-reviewed material was included, conference abstracts, opinion pieces, editorials, and
duplicate studies were removed. Studies conducted outside Egypt and Saudi Arabia were not included, as the review
specifically aimed to compare Al adoption in midwifery between these two countries.

Screening Process

The screening process followed a systematic approach to identify relevant studies for inclusion in the review. A total of
2,094 records were initially retrieved from PubMed, Scopus, Web of Science, CINAHL, and Google Scholar. Before
screening, 1,788 duplicate records were removed, along with 145 records marked as ineligible by automation tools and 55
records removed for other reasons. This resulted in 106 records that were screened based on their titles and abstracts. Of
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these, 88 records were excluded for not meeting the inclusion criteria. The remaining 18 reports were sought for full-text
retrieval; however, 6 reports were not retrieved due to access restrictions. A total of 12 reports were assessed for eligibility,
and 6 were excluded due to reasons such as irrelevant study focus (n = 4), inaccessible full text (n = 1), and duplicate

publications (n = 1). Ultimately, 6 studies were included in the final systematic review (Figure 1).

Identification of studies via databases and registers

Records removed before
screening:
Duplicate records removed (n
=1788)
Records marked as ineligible
by automation tools (n = 145)
Records removed for other
reasons (n = 55)

Records excluded**
(n=88)

Reports not retrieved
(n=6)

Reports excluded:
Irrelevant study focus (n = 4)
Inaccessible full text (n = 1)
Duplicate publications (n = 1)

)
S Records identified from PubMed,
T Scopus, Web of Science,
= CINAHL, and Google Scholar:
= Databases (n = 2,094)
=
——
Records screened
(n = 106)
o .
= Reports sought for retrieval
5 (n=18)
<
(&S]
: }
Reports assessed for eligibility
(n=12)
-c . . . .
g Studies included in review
= (n=16)
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£

Figure (): PRISMA flowchart of the included studies

Quality assessment:

The quality assessment of the included studies was conducted using the Critical Appraisal Skills Program (CASP) Checklist
for quasi-experimental and observational studies and the QUADAS-2 (Quality Assessment of Diagnostic Accuracy
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Studies) tool for Al-driven diagnostic studies. Studies assessed with the CASP Checklist demonstrated high quality, as
they had well-defined research aims, appropriate methodologies, and reliable measurement tools. However, some lacked
control groups, increasing the risk of bias. The Al-based diagnostic studies were evaluated using QUADAS-2, which
assessed domains such as patient selection, index test validity, reference standards, and applicability. These studies showed
moderate quality, with strengths in model accuracy and internal validation but limitations due to the lack of external clinical
validation, which affects generalizability (Tables 1 and 2).

Table (1): The quality assessment of the included studies using the CASP Checklist for quasi-experimental and
observational studies

Study | I- Is it | 2- Were | 3- Were the | 4- Was | 5- Were there multiple | 6-  Was | 7- Were the | 8- Were | 9- Was an | Final
clear in | participants | participants there a | measurements of the | follow-up | outcomes of | outcomes | appropriate | grade
the included in | included in any | control | outcome, both pre- | complete, | participants | measured | statistical
study any similar | comparisons group? | and post- | and if not, | included in | in a | analysis
what is | comparisons? | receiving intervention/exposure? | were any reliable used?
the similar differences | comparisons | way?

“canse” treatment/care, between measured in
is and other than the groups in | the  same
what exposure  or terms  of | way?
the intervention of their
“effect” interest? follow-up

adequately

described

and

analyzed?

Nawal | Yes Yes Yes No Yes Yes Yes Yes Yes High

gl

Rash | Yes Yes Yes No Yes Yes Yes Yes Yes High

[18]

Amany | Yes Yes Yes No Yes Yes Yes Yes Yes High

[19]

Walaa | Yes Yes Yes Yes Yes Yes Yes Yes Yes High

[20]

Table (2): The QUADAS-2 tool for Al-driven diagnostic studies

Study Patient Index Test | Reference | Flow Confounding Final Quality
Selection | (Al Model: | Standard and Factors & Bias Grade
Light Timing
GBM)
Sarah A[21] | Low Low Low High Low Moderate
Nisreen Low Low Low Moderate | Moderate Moderate to
Innab [22] High

Data extraction and analysis

The data extraction and analysis process were conducted systematically to ensure accurate synthesis of findings. Key details
from each included study were extracted, including the author, year of publication, country, study type, study tools, aim,
participants, and conclusions.

3. RESULTS
General characteristics of the included studies

Table 3 provides a structured overview of the six included studies. The studies were conducted in two countries, with three
studies from Egypt and three from Saudi Arabia, allowing for a comparative analysis of midwifery practices and Al
integration in maternal healthcare within different healthcare settings. The studies utilized two primary research designs:
quasi-experimental studies (n = 4, 66.7%) and machine learning-based diagnostic studies (n = 2, 33.3%). The quasi-
experimental studies primarily focused on assessing the impact of Al-driven educational interventions and clinical
applications on midwifery knowledge, attitudes, and practice. These studies employed structured and interview
questionnaires as their main study tools (n = 4, 66.7%). In contrast, the machine learning-based studies explored Al
applications in maternal and fetal health assessment, utilizing advanced machine learning models such as TabPFN and
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LightGBM. These studies relied on secondary data analysis, primarily using cardiotocography (CTG) datasets, to develop
Al-driven predictive frameworks. The total number of participants across the included studies was 451, with human-based
studies (n = 4, 66.7%) involving midwives (n = 201, 44.6%), laboring women (n = 100, 22.2%), and menopausal women
(n =100, 22.2%). The machine learning-based studies (n = 2, 33.3%) did not recruit human participants but instead utilized
CTG datasets for algorithm training and validation. Among the human-based studies, the sample sizes varied, ranging from
50 to 100 participants per study.

Table (3): General characteristics of the included studies

1. Assessing
knowledge of
women regarding
menopause pre/post
two program
implementation.

2. Assessing quality of
life among
menopausal woman
pre/post two
program
implementation.

3. Designing and
implementing
group-based health
promoting program
and Al-based
program for
menopausal women

ID | Author | Year | Country | Type of study Study tool Aim Participants Conclusion

1 Nawal 2024 | Egypt A quasi- An interview To find out how 50 nurses working | The educational AL
Kamal experimental questionnaire educational regulations | at Schag guideline application had a
[17 research design affect the knowledge University significant effect on the

with a pre/post- and attitude of Hospital's promotion of maternity
test maternity healthcare obstetrics nurses’ knowledge and
professionals regarding | department. attitude.
AT applications
through:
1- Assess maternity
nurses' knowledge
level
regarding Al
applications.
2- Assess maternity
nurses' attitude level
toward
AT applications.
3- Designing and
applying
educational
guidelines
regarding Al for
nurses
according to their
actual needs.

2 Amany 2024 | Egypt A quasi- An terview To evaluate how A purposive The training sessions
Shehata experimental questionnaire educational sessions sample of 51 significantly improved
[19] design was used, affect nurses' attitudes | nurses working in | maternity nurses'

nvolving a single and viewpoints about maternity units perspectives and attitudes
group pre- and the application of Al- | was selected based | towards using Al-driven
post-intervention driven on specific CTG for fetal monitoring.
Cardiotocography criteria. This
(CTG) for fetal included 15 nurses
monitoring in maternity | from the obstetrics
vnits. vnit and 36 nurses
from the labor
units.

3 | Walaa 2024 | Egypt Quasi- Structured To compare the impact | Purposive Implementation of health
Abd experimental study | interviewing of Al-based and health | sampling of 100 promoting based program
Elkader questionnaire: promotion-based peri menopause associated with improve
[20] programs on and menopausal menopausal women

menopausal women's women. knowledge compared to
standard of life implementation of Al-
through: - based program.

Implementation of health
promoting based program
associated with improve
menopausal QoL
compared to.
Implementation of Al-
based program.
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regarding their
quality of life.

4. Compare the impact
of Al-based
programs with
health promotion
programs on
menopausal
women's knowledge
and quality of life.

4 Sarah A | 2024 | Saudi Machine learning- | The primary tool | This work offers a The study used Anficipating stillbirth and

[21] Arabia | based diagnostic | used was Tabular | unique TabPFN data from the CTG | live delivery holds great
retrospective Prior Data Fitted | paradigm to detect still | dataset from the relevance in preventing
study. Network and live babies during | UCI Machine deaths and taking

(TabPFN), a pregnancy effectively. | Learning appropriate precautions for
machine learning Repository, which | women's health.
model. The study includes fetal
also compared monitoring data
13 other machine from pregnant
learning models women. The
for performance dataset likely
validation. contains
information on
pregnancies
categorized as live
births or stillbirths
5 | Rasha 2022 | Saudi A quasi- An interview To evaluate how Al A convenience Applying Al techniques

Mohamed Arabia | experimental questionnaire methods affect nursing | sample of 100 through vtilizing E-

[18] design was performance in nurses and 100 partographs in the labor
adopted. An obstetric units by labouring women. | unit positively affected
interview achieving the following nursing performance and
questionnaire goal: satisfaction, as well as

1- Assess nurses’ labouring women's
knowledge and satisfaction. This
practice about new improvement was
E-partograph sheets statistically significantly
using Al techniques different in nurses’
at obstetric units knowledge and practice
according to nurses' (pre — post-program)
needs. P=0.00

2- Design and
implementation of a
program for new E-
partograph sheets
using Al techniques
at obstetric units.

3- Evaluate the effect
of using E-
partograph sheets in
an obstetric unit on
nursing
performance,
nurses, and obstetric
women's
satisfaction.

gdx | Nisreen | 2024 | Saudi Development and | » Data: Twenty- | To create a Light The study utilized | The proposed LightGBM
Innab Arabia | evaluation of a one attributes | Gradient Boosting an existing CTG | model. combined with

[22] machine learning pertaining to Machine (LightGBM) | dataset SMOTE for data
model for fetal foetal growth, | simulation for balancing and SHAP for
health development, | automated foetal health interpretability, achieved
classification. and evaluation using CTG high performance metrics

physiological | data, enhanced with in classifying fetal health
factors are SHAP (SHapley status. The study
included in the | Additive exPlanations) underscores the potential
cardiotocograp | for explainable AL of integrating advanced
hy (CTG) machine learning
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dataset, techniques with
categorized explainable Al tools to
into three enhance fetal and maternal
classes: health management.
‘normal,’
‘suspect,” and
‘pathological.”

# Data
Preprocessing:
The dataset's
class
imbalance was
addressed
using the
Synthetic
Minority
Oversampling
Technique
(SMOTE).

* Machine
Learning
Model: Light
Gradient
Boosting
Machine
(LightGBM)
was utilized for
classification
tasks.

* Explainability
Tool: SHAP
(SHapley
Additive

exPlanations)
was employed
to interpret and
explain the
model’s
predictions.

Study | 1- Is it | 2- Were | 3+ Were the | 4 Was | 5 Were there multiple | 6  Was | 7- Were the | & Were | & Was an | Final
clear in | participants | participants there a | measurements of the | follow-up | outcomes of | outcomes | appropriate | grade
the included in | included in any | control | outcome, both pre- | complete, | participants | measured | statistical
study any similar | comparisons group? | and post- | and if not, | included in | in a | analysis
what is | comparisons? | receiving intervention/exposure? | were any reliable | wsed?
the similar differences | comparisons | way?
“canze™ treatment/care, between measured in
is  and other than the groups in | the  same
what EXpOSUrE  OF terms  of | way?

the intervention of their
“effect” interest? follow-up
adequately
described
and
analyzed?

MNawal | Yes Yes Yes Na Yes Tes Yes Yes Yes Hizh
[
Bash | Yes Yes Yes Na Yes Tes Yes Yes Yes Hizh
[18]

Amany | Yes ez ez Na ez Tes ez ez ez High
[19]

Walaa | Yes ez ez ez ez Tes ez ez ez High
[20]

Midwifery Practices in Egypt and Saudi Arabia

The studies revealed key differences in midwifery practices between Egypt and Saudi Arabia, particularly in education,
training, and clinical implementation. In Egypt, midwifery education emphasized structured Al training programs, with
studies by Nawal Kamal (2024) [17] and Amany Shehata (2024) [19] Demonstrating that midwives had minimal prior
exposure to Al (80%) and primarily relied on media (40%) as an information source. The knowledge and attitudes of
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maternity midwives in Egypt significantly improved after a month of educational programs (p < 0.000). However,
midwifery incorporation of Al in Saudi Arabia was more clinically oriented; Rasha Mohamed (2022) employed Al -assisted
E-Partograph sheets in obstetric hospitals to improve labor surveillance and decision-making. [18]. The results indicate
that Saudi Arabia has made more proactive measures to apply Al in clinical settings, whilst Egypt places a higher priority
on midwifery Al education.

Extent of Al Integration in Maternal Healthcare in Egypt and Saudi Arabia

Saudi Arabia and Egypt used different ways to integrate Al in maternal healthcare. In Egypt, three studies (50%) evaluated
the role of Al in midwifery education and practical skill acquisition, with the primary focus being on Al literacy and
training. Amany Shehata (2024), for instance, used Al-driven CTG training and discovered that 76.5% of nurses had a
favorable attitude towards Al in fetal surveillance, and 62.8% of nurses had a strong Al understanding after the intervention.
[19]. Saudi Arabia, on the other hand, prioritized the use of Al in labor and delivery decision-support technologies. Rasha
Mohamed (2022) reported that after Al-assisted E-Partograph training, nurses’ knowledge of labor monitoring increased
significantly (p < 0.00), with 85% demonstrating improved practical application. [18]. Similarly, Nisreen Innab (2024)
used AI models to classify fetal health conditions, highlighting AI’s predictive role in maternal healthcare. [22]. These
findings suggest that while Egypt is working to enhance Al proficiency among midwives, Saudi Arabia has progressed
further in real-world Al applications.

Midwives’ Perceptions and Readiness for AI Adoption in Egypt and Saudi Arabia

Midwives’ perceptions of Al adoption varied between the two countries, reflecting differences in training exposure and
healthcare infrastructure. In Egypt, studies found that midwives had limited prior Al knowledge but demonstrated
significant improvements post-training. Nawal Kamal (2024) reported that 80% of maternity nurses had never received Al
training, yet post-intervention, their knowledge and attitudes significantly improved (p < 0.01) [17]. Similarly, Amany
Shehata (2024) found that before training, 76.5% of nurses had low Al knowledge, which improved to 62.8% post-training
[19]. Conversely, in Saudi Arabia, where Al applications are already embedded in clinical practice, midwives demonstrated
a higher baseline familiarity with Al tools. Rasha Mohamed (2022) noted that 60% of nurses had poor knowledge of Al-
assisted partographs pre-training, but post-intervention, 75% achieved a high knowledge level (p <0.00) [18]. This contrast
suggests that while Egyptian midwives require structured Al education, Saudi midwives are transitioning toward
optimizing Al use in clinical practice.

Impact of Al on Maternal Health Outcomes in Egypt and Saudi Arabia

The impact of Al on maternal health outcomes was more pronounced in Saudi Arabia, where Al-driven clinical tools were
actively tested in real-world scenarios. Sarah A (2024) [21] introduced a machine learning-based stillbirth prediction model,
achieving an accuracy of 97.91%, with precision (97.87%) and recall (98.26%) outperforming traditional risk assessment
methods. Similarly, Rasha Mohamed (2022) found that using Al-assisted partographs in labor wards reduced obstructed
labor cases, improved decision-making, and enhanced laboring women’s satisfaction (p < 0.00) [18]. In contrast, Egyptian
studies focused on knowledge-based interventions rather than clinical Al applications. Whereas Al-based programs
enhanced knowledge and quality of life, Walaa Abd Elkader's (2024) [20] investigation of Al-based interventions for
menopausal women revealed that health promotion-based strategies were more successful (p < 0.042). These results
demonstrate that while Egypt is still in the early stages of integrating Al, Saudi Arabia is already utilizing it for direct
therapeutic applications.

Barriers and Facilitators of Al Adoption in Egypt and Saudi Arabia

Both Saudi Arabia and Egypt encountered obstacles to the deployment of Al, despite its potential advantages. The main
obstacle in Egypt turned out to be a lack of knowledge and training. According to research by Nawal Kamal (2024) [17]
and Amany Shehata (2024) [19], training programs were crucial for enhancing Al literacy because 80% of maternity nurses
had never used Al before. Challenges in Saudi Arabia, on the other hand, were primarily associated with concerns about
data protection and process adaptation. Sarah A (2024) emphasized the need for real-world clinical validation of Al models
[21], while Rasha Mohamed (2022) highlighted concerns about data integration challenges with Al-driven decision-support
tools. However, facilitators differed between the two countries [18]. In Egypt, structured Al training programs played a
significant role in increasing the acceptance of Al among midwives. In Saudi Arabia, the availability of advanced Al
technologies and supportive healthcare policies facilitated Al integration. These findings suggest that Egypt requires
infrastructure development and policy support, while Saudi Arabia should prioritize optimizing Al implementation and
addressing integration challenges.

4. DISCUSSION

Nowadays, one of the most important aspects of an individual's private and professional lives is technology [23]. It links
to people over long distances and facilitates communication, navigation, understanding, inquiry, monitoring, and subjective
knowledge evaluation in relation to more extensive and efficient uses in human existence [24].

© 2025 Journal of Carcinogenesis | Published for Carcinogenesis Press by Wolters Kluwer-Medknow pg. 1216



Improved levels of productivity, proximity, and awareness among midwifery studies and educational practices are evolved
by very successful recognition and adoption of modern curricula [25]. One of the biggest tactics used in all facets of life,
particularly in the medical field and midwifery practices, is Al [26]. Al advancements have changed the health construct's
position and hole, leading to more significant and noteworthy concerns with health-related challenges [27]. Each of these
challenges determines the proportionate criteria and higher level of education that make nursing and midwifery care crucial
[25]. With a focus on variations in education, clinical implementations, and midwives' perceptions, this systematic review
compared midwifery practices and Al integration in Saudi Arabia and Egypt. It included six studies from two countries,
three from Saudi Arabia and three from Egypt, published between 2015 and 2024.

In the current study, while Egypt prioritizes midwifery Al education, Saudi Arabia has taken more practical steps toward
Al implementation in clinical settings. Innovation in Al in the modern day results in extremely efficient and comfortable
medical procedures for both patients and healthcare professionals [28]. This is due to the fact that it improves practitioners'
knowledge, expertise, and skill, particularly in the context of midwifery. The more competences and skill environments
there are, the more comfort the patient and nurse can receive depending on the operationalisation of machine learning
mechanisms in their hands [29]. With regard to predetermined criteria, a scientific evaluation of Al innovation in midwifery
education offers insight into the future of increased precision, accuracy, and generalisability [30]. The functioning and
closer proximity in care were improved by a thorough comprehension of the prospectus as well as a better degree of
proficiency and expertise [29].

Al subsets include the operationalisation of algorithmic machine learning to accomplish the varied tasks necessary for
human intelligence [31]. Concerns about diagnosis, communication, care, treatment, services, the largest, rehabilitation,
network, and proper care are linked to the advancement of pregnancy and the postpartum period [32]. Furthermore, one of
the branches of Al that carries out the machine's indirect operation to carry out a larger portion of that execution is machine
learning [33]. By establishing links between intricate factors, brain network connections, and environmental effects, it
facilitates the deep learning process [26]. The operationalisation and efficiency in healthcare settings are more significantly
impacted by Al's recognition of midwifery education, enhancing engagement [34].

According to the current study, midwifery education in Egypt places a strong emphasis on structured Al training programs,
requires prior exposure to Al, and mostly relies on the media for information. Al has a higher impact on the
operationalisation and management of various abilities and skills among professionals in the Arabic-speaking region. As
a result, the procedures are extremely detailed in comparison to the normative standards of international laws and
regulations [35]. Al-related practices require reliability, productivity, understanding, empathy, compassion, peace, wealth,
and worth to people's well-being [36]. Variable constructions related to Al are significantly altered in Arab nations due to
many cultural, religious, and economic aspects that are linked to a larger desire to lead and a better awareness of women's
lives during the gestational period, which can predict the time of birth [37]. The monetization of varying degrees of Al
does not only concentrate on the greater proximity to the knowledge of the local healthcare sector. These regionally based
sectors only serve to highlight the midwife's genuine and tranquil appreciation of expertise [38].

The research findings indicate that Al's potential to enhance medical care and clinical decision-making was regularly
emphasised in Egypt. Midwives in Saudi Arabia, however, showed a greater level of first acquaintance with Al tools.
Clinical decision support systems (CDSS) and other Al-powered tools have been shown in numerous studies throughout
the world to help nurses make better judgements, which reduces clinical errors and improves patient outcomes [39]. Nurses
were able to assess patient conditions more effectively and make appropriate treatments thanks to Al tools like predictive
analytics and real-time monitoring technologies. These results are consistent with earlier studies, which highlight how
integrating Al into nursing practice has enormous potential to enhance patient safety and care quality [40].

In Saudi Arabia, where Al-powered clinical tools were being actively evaluated in real-world settings, the impact of Al on
maternal health outcomes was more pronounced. Numerous studies have demonstrated how Al can enhance diagnostic
accuracy and automate complex tasks in midwifery contexts. By anticipating issues such as preterm labor and gestational
diabetes, Al-powered solutions for prenatal diagnostics, labor administration, and maternal and fetal health monitoring
have been demonstrated to enhance patient outcomes. Additionally, midwives were assisted by Al systems in making data-
driven decisions throughout labor and delivery [41]. This is in line with earlier studies showing that Al has the potential to
transform midwifery services by increasing the overall effectiveness of maternal healthcare delivery, eliminating repetitive
jobs, and boosting diagnostic accuracy [42]. In midwifery environments, Al-driven automation can help improve
productivity and maximize resource use, which is especially advantageous in situations with constrained healthcare
resources [43]. Yet, data integrity, algorithm approval, and the incorporation of Al tools into current healthcare
infrastructures are necessary for the successful application of Al in midwifery [44].

According to the present systematic review, the adoption of Al by midwives increased significantly as a result of
standardized Al training programs in Egypt. Al integration was made easier in Saudi Arabia by the accessibility of cutting-
edge Al technologies and encouraging healthcare regulations. Only a small number of studies documented real-world
advantages of Al that was applied and utilised by practitioners, such as creating more precise lexicons or ontologies that
recorded nursing knowledge to produce initial diagnoses, enhancing diagnostic procedures, or recognising patients who

© 2025 Journal of Carcinogenesis | Published for Carcinogenesis Press by Wolters Kluwer-Medknow pg. 1217



were deteriorating. Others have pointed out the practical advantages of Al-based healthcare technologies. Similar concerns
are raised by Al in medicine and other healthcare domains, highlighting the need for more thorough investigation into the
effects of Al-based health technologies on patients and other outcomes through extensive clinical trials and longitudinal
studies [39, 45]. Additionally, a statement advocating the open disclosure of a multivariable predictive model for a person's
diagnosis or prognosis was created by Collins et al. (2015) [46]. There are currently established standards for clinical
research procedures for Al-based interventions, which ought to be applied when organising, carrying out, and disclosing
trials of Al-based digital health initiatives [47]. A thorough evaluation approach was recently released by Reddy et al.
(2021) to direct the use of Al-based healthcare systems. These ought to be used to raise the calibre and openness of Al
studies on midwifery and nursing [48].

However, certain investigations also highlighted the difficulties in adopting Al, such as the requirement for adequate
training and the integration of Al systems with current clinical procedures. In Saudi Arabia, the main obstacles to Al
integration were primarily related to workflow adjustment and data confidentiality issues, while in Egypt, the main obstacle
was a lack of awareness and training [49]. Some worries were also expressed about the transparency and reliability of Al
algorithms, specifically with regard to their interpretability in healthcare settings [50].

The current study had certain limitations in spite of its contributions. The primary obstacle is the dearth of research on Al
integration in midwifery in both nations. Furthermore, the comparison was difficult due to the differences in sample size
and methodological methods.

5. CONCLUSION

The study discovered that Saudi Arabia and Egypt had different approaches to integrating Al in midwifery, with Saudi
Avrabia advancing clinical Al applications and Egypt concentrating on Al training and education. After training, Egyptian
midwives presented a notable increase in their knowledge, whereas Saudi Arabia used Al-powered maternal health tools
such as E-Partographs and prediction models. Adoption was facilitated by structured teaching and supportive policies, but
obstacles included Saudi Arabia's concerns about data privacy and Egypt's limited Al training.

6. RECOMMENDATIONS

The results indicate that the main goals of Al integration in Egypt should be to increase the number of Al training programs,
create an Al curriculum tailored to midwives, and integrate Al literacy into nursing education.

On the contrary, Saudi Arabia ought to give top priority to boosting interoperability between Al systems and EHRs,
optimizing Al clinical applications, and enhancing real-world Al validation.

To guarantee the smooth implementation of Al in maternity healthcare, both nations should solve ethical issues, data
security, and Al usability concerns.
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