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Background: Artificial intelligence (Al) is revolutionizing medical practice and the
healthcare industry. The World Health Organization expects Al to help developing
countries and rural communities bridge the gaps in healthcare access. The ongoing
conflict in Sudan has exposed shortcomings in the country’s healthcare system,
underscoring a pressing need for improvement and the adoption of innovative
technologies. We have conducted this research to assess the knowledge, attitudes,
and concerns of Sudanese doctors regarding the use of Al in Sudan.

Methods: This research is an online questionnaire-based study aimed at assessing
Sudanese doctors’ perceptions of the use and application of Al. A 34-question
Google Form survey was created and distributed via social media platforms, primarily
WhatsApp, Facebook, LinkedIn, and personal emails, to Sudanese doctors, both within
and outside Sudan, from July to December 2024. Data were analyzed using SPSS
software.

Results: One hundred ninety-five participants responded to the questionnaire. The
results reflected poor knowledge about Al and its applications, but showed a good
level of acceptance after training prior to its adoption in Sudan. Participants’ main
concerns were related to training and legal matters, mainly accountability and consent.
Conclusion: The research revealed significant deficiencies in the knowledge of Al
applications among Sudanese doctors. However, it also demonstrated the doctors’
readiness to adopt Al in practice. We recommend incorporating Al education into the
curricula of medical schools and postgraduate programs.

Keywords: artificial intelligence, Sudanese doctors, deep learning, Al acceptance in
healthcare, impact of war on medical practice in Sudan, ethical implications of Al in
healthcare

How to cite this article: Taha Ibrahim Yousif, Amani Mohammed, and Imad Brema (2025) “Knowledge, Attitudes, and Concerns of Sudanese

Doctors Regarding the Use of Artificial Intelligence Tools in Sudan,” Sudan Journal of Medical Sciences, vol. 20, Issue no. 2, pages 197-204.

DOI 10.18502/sjms.v20i2.18178

Page 197


http://www.knowledgee.com
https://orcid.org/0000-0001-5859-097X
https://orcid.org/0009-0008-4083-1868
https://orcid.org/0000-0003-4295-3056
http://crossmark.crossref.org/dialog/?doi=10.18502/sjms.v20i2.18178&domain=pdf&date_stamp=2025
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Sudan Journal of Medical Sciences

Taha Ibrahim Yousif et al

1. Introduction

Artificial Intelligence (Al) is anticipated to advance
medical practice to a new, unprecedented level [1].
The World Health Organization (WHO) states that
Al could help bridge the gaps in healthcare access
in rural areas and underdeveloped communities,
where people have limited access to medical per-
sonnel and healthcare services [2]. Al's potential to
enhance diagnostic precision, optimize treatment
regimens, and personalize patient care has made
its application in medicine a groundbreaking fron-
tier that is transforming healthcare delivery. Deep
learning, machine learning, and natural language
processing are just a few of the technologies that
fall under the umbrella of Al. These technologies
analyze vast amounts of medical data to identify
trends, predict outcomes, and assist medical
practitioners in making critical decisions [3]. The
use of Al in radiology, pathology, and genomics
has garnered significant attention, with studies
demonstrating its ability to achieve diagnostic
accuracy comparable to or exceeding that of
human practitioners [4]. Sudan’s healthcare system
faces numerous challenges, including inadequate
infrastructure, a lack of healthcare professionals
and medical supplies, and regional disparities
in access to healthcare. Like many developing
countries, Sudan also suffers from the migration
of doctors and medical staff, an issue that has
only been worsened by the war. The use of Al
tools could help fill some gaps in healthcare in
Sudan [5]. Benefits include enhanced diagnosis,
improved clinical decision-making, and reduced

costs, among others.

Furthermore, Al-powered mobile health appli-
cations could be developed to enhance maternal

and child health services, offering accessible

information and support to remote populations.
In Sudan, Al application is still in its infancy, and
there is a significant gap in research regarding
Al in the country. Although Al

massive transformation in healthcare, only a few

represents a

studies have discussed its utilization in Sudan. The
ongoing war in the country has led to serious
health problems for the Sudanese population.
The consequences of the war could have been
lessened if Al systems had been adopted for
diagnosis, advice, and management. This research
aims to assess Sudanese doctors’ knowledge,
attitudes, and concerns regarding the use of Al in
medical practice, both in general and specifically

in Sudan.

2. Methods

This is a cross-sectional,
study. The

Sudanese doctors, both in Sudan and abroad,

questionnaire-based

target population consisted of
regardless of their age, medical degree, specialty,

or career status. A 34-items questionnaire
was designed using Google Forms to collect
data,

information, and

participants’ demographic medical
qualifications,

their

current job

knowledge, practices, and concerns

regarding Al and its applications in Sudan.
The form can be found through the following link:
https://forms.gle/xNKmwKeAS5PQNPgGe7. After
designing the questionnaire and establishing
its face validity, we piloted it with a group of
doctors experienced in research and refined it
based on their feedback. We then identified its
components using principal components analysis.
No personally identifiable data was collected.
Since this study is based on an anonymous

questionnaire, no ethical approval was required.
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After validation, the form link was shared via email
and social media platforms such as WhatsApp,
LinkedIn,

doctors’

and Facebook. Multiple Sudanese

specialized and generalized group
platforms were used. Members of these groups
were also asked to share the form among their
subgroups. Additionally, Sudanese doctors were
contacted through the doctors’ union’s social
media platforms in various countries where this
was feasible. All Sudanese graduates were also
targeted. Responses were collected and analyzed
using SPSS® software. Multiple reminders were
sent during the study period to increase response

rates.

3. Results

3.1. Demographics of participants

A total of 195 participants responded to the
questionnaire, with two-thirds being male. One-
third of the participants were in the age group
of 41-50 years, and another third was between
the ages of 51-60 years. The younger age groups
of 21-30 and 31-40 years made up 6% and 17%,
respectively. Among this population, 188 (96%)
had graduated from Sudan. Pediatrics, general
medicine specialties, and surgical specialties
accounted for nearly 75% of the participants, while
the remaining 25% consisted of other specialties.
As shown in Figure 1, the majority of respondents

(82, 41%) were employed in the Gulf region.

Regarding qualifications and roles, more than
half of the respondents hold a Doctor of Medicine
(MD) degree, or their highest academic qualifica-
tion is membership in a Royal College, and the
majority of participants are consultants (51%; Figure
2).

3.2. Knowledge and training

More than half of the participants (55%) had not
received any Al training, while 3.1% reported having

received formal training (Table 1).

Only seven participants (4%) rated their knowl-
edge of Al as excellent, while 83 participants (43%)
stated that their knowledge is poor or very poor.
Results from knowledge of machine learning and

deep learning are similar, as illustrated in Figure 3.

3.3. Practice and attitude

Half of the participants had never used Al tools
during their practice. Participants indicated that
they would use Al tools to analyze patients’ data
(68%), monitor treatment progress (73%), and in
medical education, if available (92%). Figure 4
illustrates the results of the participants’ practice

and perception.

3.4. Concerns and obstacles

Regarding Sudanese doctors’ concerns about the
use of Al in medical practice, participants were
asked whether they worry that the use of Al may
lead to breaches of patient confidentiality, unjus-
tified decisions, a decrease in clinicians’ enthu-
siasm for continuous professional development,
a loss of human factors in medicine, job losses,
diminished clinical and communication skills, and
an increase in legal issues. Most respondents
(40-50%) expressed concerns about these issues.
Incorrect decision-making by Al tools and a decline
in clinical skills were the most frequently reported
concerns (58% and 57%, respectively), while job
loss was the least reported concern (31%). This is

illustrated in Figure 5.
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Participants' current practice location
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Figure 1: The practice locations of participants. The majority are employed in Gulf countries, followed by Sudan.
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Figure 2: Current roles of the participants. The majority are consultants. SHO, Senior House Officer.

Table 1: Training status and locations. Most individuals received no formal training, while those who did were primarily self-trained.

Training locations Numbers Percentage (%)
Medical school 1 0.5

During residency 2 1.0

Self-learned or informal 78 40.0

Other formal learning 6 31

No training received 108 55.4

In terms of obstacles to adopting Al tools, the 142 (74%) of participants, respectively. Following
lack of infrastructure and insufficient training are  these, societal acceptance and legal issues were
the primary challenges, noted by 165 (84%) and mentioned by 77 (39%) and 69 (35%), respectively.
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Knowledge of Sudanese doctors regarding Al, ML and DL
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Figure 3: The knowledge of Sudanese doctors about Al, machine learning, and deep learning is generally lacking. Most
respondents indicated a poor understanding in all three areas. It’s worth noting the almost identical trends across all sections.
Al, artificial intelligence; ML, machine learning; DL, deep learning.
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Figure 4: Practice and attitude toward the use of Al tools, showing a positive attitude and acceptance across most fields.
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Figure 5: Concerns of Sudanese doctors regarding the use of Al. Loss of clinical skills, poor decision-making, decreased
enthusiasm for continuous development and learning, and loss of the human and ethical touch were the most commonly
reported concerns.
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4. Discussion

This research was established after we recognized
the effects of the war and its consequences follow-
ing the destruction of hospitals, health institutions,
and medical schools, which led to the displace-
ment of doctors, medical students, and patients.
This resulted in a loss of follow-up and difficulties
in obtaining consultations, issues that could have
been minimized with a well-implemented Al tool
system. Between July and December 2024, a
questionnaire was distributed, and responses were
collected. The survey included 34 questions:
8 of which gathered demographic data about
participants and their qualifications, 5 explored
their knowledge, 9 examined their perception
of and practice with Al, and 11 discussed their
concerns regarding Al. The survey was distributed
via a link sent through WhatsApp, Facebook,
LinkedIn, and personal emails to professionals
and professional groups. Only 195 responses were
received. Multiple reminders were sent to ensure
a higher response rate. This low response may
be attributed to the ongoing war in Sudan, which
is causing the displacement of and stress for
Sudanese doctors. Calculating the percentage
of respondents is a challenging task. However,
we believe our sample is likely representative
of Sudanese doctors, regardless of gender or
participant level, as two-thirds of the responses
came from male participants. More than half of
the participants were consultants, likely reflecting
the post-war situation. Only about one in five
were currently practicing in Sudan, which may
indicate the doctors’ displacement and potential
lack of internet access for those within Sudan.
The survey revealed that most Sudanese doctors
participating did not receive any formal Al training.

These findings were consistent with the study by

Mohammed Amin et al. [6], despite the differences
in the age group of participants, as individuals
aged 20-30 comprised the highest proportion of
respondents in their study, with medical officers
making up the majority. This highlights the learning
gaps at all levels and the need for formal
training on Al in medical schools and postgraduate

institutions.

Regarding Al knowledge, our study revealed
a generally poor understanding of the topic.
Previous studies involving younger generations
indicated a higher percentage of 80% [6]. Despite
the lack of formal training, many doctors expressed
a strong desire to learn about Al, findings also
reported by prior studies [6]. Although their knowl-
edge of Al was limited, the attitudes of Sudanese
doctors towards utilizing Al were quite positive
and encouraging. There is significant enthusiasm
for incorporating Al into clinical practice, as well
as education and research, consistent with earlier
findings in Sudan [6]. A study in Egypt presents

similar results [7].

The primary concerns regarding the use of Al
tools are related to legislation and training. The
issues of accountability and consent are critical
in this context. Training to use these tools is also
necessary, although the training requirements will
vary depending on the specific tools being used.
Our findings differ slightly from those of previous
studies, such as that of Kamal et al., who reported
that doctors’ main concerns are safety and job
loss [8]. Compared to previous studies, a similar
percentage (30%) of our participants expressed
a fear of job loss. Proper training continues
to pose a significant challenge, as indicated in
earlier research. The effective implementation
of Al in healthcare requires training healthcare

professionals in data analytics and the ethics
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of Al. However, there is a substantial lack of
educational programs focused on these skills
in Sudan. Finally, the study indicated that the
knowledge of Sudanese doctors is comparable to
that of their peers in other developing countries [9,
10].

5. Limitations

We acknowledge the potential biases introduced
by convenience sampling. As this questionnaire
was distributed online during wartime, the limited
internet access available to participants in Sudan
may have influenced the responses of doctors
in the country. The method of distributing the
questionnaire may have also introduced bias, as
it was only sent to active groups known to the
authors, although participants were encouraged
to share the questionnaire as widely as possible.
Most respondents were male, which may reflect
potential bias, as evidenced by the fact that the
majority of responses came from Gulf countries.
Additionally, social media access posed a limita-
tion; those without WhatsApp, LinkedIn, or Face-
book had reduced opportunities for participation.
Despite sending multiple reminders, the number of
responses was less than expected, possibly due to
doctors’ stress and anxiety about their situations
and their families. The self-selection bias could
not be minimized since the questionnaire was self-
administered. However, using mandatory fields

helped reduce the number of missing responses.

6. Conclusion

Our study addressed the significant need to adopt
Al tools in Sudan as soon as possible. Despite

the knowledge gap, the willingness of doctors

to learn and utilize Al tools is very encouraging,
as demonstrated in this research. Training and
confidentiality remain challenges to overcome. We
recommend incorporating Al training into medical

school curricula and postgraduate training.
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Abbreviations and Symbols

Al: Artificial Intelligence
WHO: World Health Organization
MD: Doctor of Medicine
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