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Abstract—Cyberattacks pose a severe threat to
organizations worldwide, including Zambia. The Global Risks
Report 2023 [1] notes that malware is the primary attack vector
for cybercrime, which is becoming more common and dynamic.
Malware, including worms, trojans, and ransomware, is
typically disseminated through various methods, including
social engineering and phishing, and can cause significant
financial losses and data breaches. According to Siampondo [2],
cybercrime is becoming increasingly prevalent in Zambia,
highlighting the urgent need to address this issue. Conventional
security solutions, such as signature-based detection, struggle to
keep pace with malware's constant evolution. As a result,
artificial intelligence (Al) has emerged as a powerful tool for
detecting, predicting, and preventing threats in real-time. Deep
learning and machine learning approaches enable effective
threat pattern detection within large datasets. However, much
remains to be learned about the adoption and efficacy of Al-
powered malware detection and protection systems in Zambia's
cyberthreat reduction efforts, particularly within the healthcare
sector. The Zambian healthcare industry has rapidly digitized
with the expanded rollout of Electronic Health Records (EMRs)
and networked systems. The healthcare sector is becoming
increasingly vulnerable to cyberattacks due to various factors,
including insufficient cybersecurity awareness, siloed systems,
and outdated infrastructure. These issues, coupled with the
sensitive nature of patient data, highlight the critical need for
robust cybersecurity solutions. By investigating the feasibility,
challenges, and benefits of Al-driven malware prevention and
detection, we aim to contribute to enhancing the cybersecurity
posture of public, private, and faith-based healthcare
organizations. Our study focuses on how artificial intelligence
can be utilized to detect and prevent malware in healthcare
organizations, secure patient data, ensure service continuity,
and develop resilience against cyberattacks, with a particular
emphasis on minimizing malware incidents. Statistical analysis
will be employed to test assumptions regarding the relative
benefits of various Al technologies (e.g., machine learning vs.
deep learning) and the impact of advanced security design. The
experiences and perspectives of security professionals will be
captured through thematic analysis of qualitative data. This
research aims to contribute to the ongoing discussion on the
adoption and integration of Al-powered security technologies in
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critical sectors, with a focus on healthcare in developing
countries. The findings will be valuable to organizations
considering deploying Al, stakeholders (Ministry of Health and
cybersecurity vendors), and researchers developing measures to
enhance cybersecurity in the field.
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l. INTRODUCTION

The Zambian healthcare system, like many others, is
increasingly reliant on digital infrastructure to deliver
efficient and high-quality healthcare to its citizens. However,
this digital transformation introduces new challenges,
including an increased risk of cyberattacks. Malware poses a
significant threat to patient data, healthcare operations, and
system integrity. The healthcare industry is experiencing
growing concern regarding malware, or malicious software
designed to damage or interfere with computer systems.
Cybercriminals perceive healthcare as a prime target due to
the growing reliance on technology in healthcare delivery [3].
For healthcare organizations, malware can have severe
consequences, such as data breaches, disruptions to medical
services, and threats to patient safety. Sensitive patient data,
including financial information, medical records, and
personal information, can be compromised, leading to
financial fraud, identity theft, and reputational damage [3].
Malware can also lead to system failures or crashes, which
can disrupt critical medical services and potentially delay or
prevent patient treatment [4]. Malware attacks can have a
substantial financial impact on healthcare organizations.
These costs can include those associated with data breaches,
lost productivity, and the implementation of protective
measures. Effective cybersecurity measures are urgently
needed within the healthcare industry, given the increasing
sophistication of malware and the volume of intrusions.

ICICT2024



Sixth International Conference in Information and Communication Technologies, Lusaka, Zambia
15" to 16 October 2024

Traditional malware security methods often fall short of
addressing the evolving nature of these threats.

This study investigates the potential of artificial
intelligence to improve the cybersecurity defenses of
Zambian healthcare organizations. Understanding the
specific challenges and opportunities within the health sector
will guide the development and deployment or integration of
effective Al-driven solutions. This study investigates the
potential of artificial intelligence (Al) in mitigating malware
threats within the Zambian healthcare industry.

A. Problem Statement

The healthcare sector faces significant cybersecurity
threats posed by malware, particularly in the absence of
comprehensive  Al-powered prevention and detection
measures. Cyberattacks on healthcare institutions can result
in severe disruptions to patient care, privacy breaches, and
substantial financial losses. Reference [4] by Chakkaravarthy
highlights that malware has recently become more advanced
and sophisticated. The increasing sophistication of malware
attacks has made it imperative for healthcare organizations to
adopt advanced cybersecurity solutions.

B. Research Objectives
This research aims to:

1) Evaluate the effectiveness of Al-powered malware
protection and detection technologies in Zambian
healthcare. Identify factors that influence the adoption
and implementation of Al-based cybersecurity
measures in healthcare organizations.

2) Develop recommendations for policymakers and
healthcare organizations to promote the adoption and
effective use of Al-driven cybersecurity measures in
Zambia.

3) Quantify the potential long-term benefits of Al-driven
cybersecurity in Zambian healthcare organizations.

4) Examine the challenges and opportunities associated
with integrating Al-driven solutions into existing
healthcare infrastructure and workflows.

C. Research Questions

1) How can Al-powered solutions be integrated with
existing security infrastructure in the Zambian
healthcare sector for malware detection and prevention?

2)How can healthcare organizations develop and
implement effective cybersecurity strategies that
incorporate Al-driven solutions?

3) What are the potential long-term benefits of investing in
Al-driven cybersecurity for Zambian healthcare
organizations?

4) What are the key challenges and requirements for
integrating Al-driven cybersecurity solutions into
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existing healthcare systems, and how can these
challenges be overcome?

. LITERATURE REVIEW

The recent years have pressed attention towards the areas
of artificial intelligence (Al) and cybersecurity, including its
application in health care. The growing use of information
technology in the delivery of health care and the ever-
evolving cyber threats require that organizations embrace
best practice in security systems integration. This literature
review tackles the issue of Artificial Intelligence (Al)
malware control and deterrence within the healthcare
industry.

Numerous works show that artificial intelligence
algorithms are now capable of detecting and analyzing
several cyber-attacks, including that of malware. For
instance, Alajaji et al. [5] used machine learning techniques
to detect email attachments that were likely to be used in
phishing attempts with clinically important accuracy. Li and
Deng [6] used deep learning models to discover advanced
persistent threat (APT) inside the network traffic. These
results proved how Al can be used for tackling the increasing
amount of cyber-related attacks.

Al has been widely applied within the healthcare industry
to address malware risks. Wang, Zhang, and Liu [7]
developed a deep learning-based approach for identifying
ransomware attacks targeting healthcare organizations. The
system performed admirably in detecting ransomware
signatures and preventing data encryption. Chen and Wu [8]
proposed a hybrid approach combining rule-based and
machine learning techniques for malware detection in
medical imaging systems. The hybrid approach outperformed
traditional methods in terms of detection rates.

Healthcare  institutions face challenges  when
implementing Al-driven cybersecurity solutions. According
to Gupta and Kumar [9], the primary obstacles include a lack
of expertise, resource constraints, data protection concerns,
and integration with existing systems. Integrating Al-driven
solutions with legacy healthcare infrastructure can be
challenging and time-consuming. The shortage of skilled
personnel with expertise in both cybersecurity and Al
presents a major barrier for many organizations. Furthermore,
limited budgets and staffing can hinder investment in Al-
driven security measures.

While the volume of research on Al-driven cybersecurity
in healthcare is growing, few studies explicitly address the
Zambian context. On the other hand, Mwale and Zulu [10]
conducted a preliminary assessment of cybersecurity
practices in healthcare institutions in Zambia. The report
highlighted the need for enhanced security measures by
revealing a lack of awareness and preparedness for cyber
threats.
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M. METHODOLOGY

A. Research design

This research utilized a mixed-methods research design,
combining quantitative and qualitative research approaches
to gain a understanding of Al-driven malware detection and
prevention in Zambia’s key healthcare organizations. The
quantitative component involves statistical analysis of
secondary data to assess the prevalence of cyberattacks, the
effectiveness of existing security measures, and the potential
benefits of Al-driven solutions. The qualitative component
consisted of in-depth interviews with cybersecurity experts
and healthcare professionals to gather insights into the
challenges, opportunities, and best practices related to Al
adoption in the healthcare sector. Purposive sampling was
used to select key stakeholders for in-depth interviews to
collect additional qualitative perspectives. Data security
measures, such as anonymization and secure data storage,
will be implemented to ensure participant confidentiality.

B. Scope of Data Collection

A qualitative survey was distributed to eleven (11)
cybersecurity professionals, each working for a public or
private institution in Zambia (each represented their
organization) These professionals were asked about their
knowledge and experiences regarding malware threats and
incidents, as well as their perspectives on Al-driven
cybersecurity solutions and the advantages and disadvantages
of integrating Al into their current cybersecurity framework.
The research examined the practical challenges related to Al-
powered cybersecurity in healthcare settings, along with the
potential impact of Al on patient care and industry processes.

C. Data Analysis

This research used data from two main sources.
Secondary data on the number of cyberattacks in the last
24months, malware risks, and current cybersecurity policies
within the healthcare industry. This data was collected using
a structured survey. In-depth interviews were conducted with
cybersecurity experts and healthcare professionals to gather
qualitative information on their experiences with
cyberattacks, opinions on Al-driven cybersecurity solutions,
and suggestions for enhancing cybersecurity. Descriptive
statistics were used to summarize the data, providing insights
into the prevalence of malware in the past 24 months, the
existing security precautions organizations had implemented,
and their impact on healthcare organizations. The analysis
focused on understanding the perspectives and experiences of
cybersecurity experts and healthcare professionals regarding
Al-driven cybersecurity solutions. To gain a more
comprehensive understanding of the research topic, the
quantitative and qualitative findings were integrated.
Qualitative data was also used to provide context and
interpretation for the quantitative findings.
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V. RESULTS

A. Malware and Existing Prevention Measures

The survey revealed that cybersecurity threat landscape
in Zambian healthcare, according to the survey. The most
common attack type was found to be ransomware (36%),
which was followed by server intrusions (9%), phishing
assaults (9%), and problems with third-party software
upgrades (9%). There was only one respondent who
mentioned specifically facing malware that caused data loss.
Although all respondents indicated that their firms use
firewalls and antivirus software as fundamental security
measures, there were notable differences in the frequency and
scope of cybersecurity training provided to employees.

B. Organizational Cybersecurity practices

Few organizations (around 36%) reported having a
dedicated cybersecurity budget. Firewalls and antivirus
software were the most common security measures employed
(67% and 100%, respectively). Cybersecurity awareness
training appears to be somewhat infrequent, with only 27%
of organizations conducting it monthly or more frequently.
Cybersecurity awareness assessment also appears varied,
with methods ranging from regular assessments to employee

feedback.

Fig. 2. Security measures implemented by organization

LB B

C. Awareness and Adoption of Artificial Intelligence

According to this survey, healthcare institutions in
Zambia are reasonably aware of artificial intelligence's
potential for malware identification and prevention. 55% of
respondents said they were familiar with the idea of using Al
for cybersecurity; they also mentioned having concerns about
the accuracy of the data. Only 18%, nevertheless, had given
cybersecurity with Al any thought. Just two respondents said
they used deep learning and machine learning, among other
specialized Al technologies, to detect malware. According to
some responders, Al-powered solutions have the potential to
increase threat identification and shorten reaction times.
While others expressing skepticism on the efficacy,
highlighting the necessity for additional assessment and
comprehension of Al's potential in practical contexts.

D. Artificial Intelligence Perceptions in organizations

The following are some of the perceptions of Al reported
by organizations:
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A majority (around 45%) believe Al-powered malware
detection tools are at least somewhat effective. Factors like
stability and output quality were identified as important for
evaluating Al solution reliability. Lack of staff expertise in
using Al emerged as a key concern for wider adoption.
Interestingly, respondents expressed desires for both simpler
Al tools and complete automation of cybersecurity processes.

E. Artificial Intelligence Implementation Cons and Pros

Organizations were hesitant to use Al-based malware
mitigation solutions primarily because they had doubts about
the precision and dependability of Al algorithms, especially
when it came to managing sophisticated and dynamic
malware. Second, when using Al-driven solutions,
companies voiced concerns about possible data breaches and
exploitation of private patient information. Thirdly, the
shortage of experienced staff for applying Al solutions and
the lack of dedicated cybersecurity resources faced
significant obstacles. Finally, apprehension about the ethical
ramifications of Al-driven security solutions, particularly in
the context of healthcare, was another factor impeding
adoption of Al.

TABLE IV. SUMMARY OF KEY FINDING
Organizations (n=11)
Measure Nurrnbe Percent
0
No - dedicated budget 7 64%
0,
Yes - Reported malware last 24mths 6 55%
0,
No - Cyber security assessment > 45%
Yes - Familiar with Al for malware detection & | 6 55%
prevention
0,
No - Consideration for adopting A ° 81%

Fig. 1. Summary of key finding

Respondents noted the potential advantages of Al-driven
cybersecurity, including real-time detection and response,
automation and efficiency, and threat intelligence and
prediction, despite their reservations. The following are the
advantages that were covered in-depth interviews: a) Al tools
could automate repetitive tasks, freeing up security teams to
concentrate on more complex threats and enhancing overall
efficiency; and b) Al could analyze large datasets to obtain
insightful knowledge about new threats and possible attacks.
c) It was believed that reducing the impact of attacks required
Al's capacity to recognize and react to threats in real-time.

V. DISCUSSION

The study's conclusions emphasize how critical it is to
address the malware problem in particularly in the Zambia's
healthcare sector. The survey finds considerable obstacles to
Al's mainstream adoption, including worries about data
security, accuracy, cost, and ethical consequences, even
though Al holds great promise for enhancing cybersecurity.
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The qualitative information gleaned from the interviews
revealed several significant difficulties and roadblocks to the
widespread use of Al-driven cybersecurity solutions.
Some respondents found it challenging to guarantee that
cybersecurity measures are implemented correctly, according
to open-ended questions. Lack of resources or experience
could be an issue, albeit this was not specifically addressed in
the survey

A. Organizational Experiences

Owing to the delicate subject matter, healthcare
institutions were reluctant to divulge comprehensive details
regarding their encounters with cyberattacks and the
efficiency of their current security protocols. This made it
more difficult for us to evaluate how Al-driven solutions
might directly affect cybersecurity outcomes in Zambian
healthcare.

B. Data Privacy Concerns

When utilizing Al-driven solutions, healthcare companies
have voiced worries regarding patient data security and
privacy. They were hesitant to divulge private details on their
experiences working with organizations. The safeguarding of
confidential patient information was one of the main issues
brought up by healthcare institutions. Al-driven
cybersecurity solutions can be very beneficial, but they also
need a lot of data to work with. Data privacy issues and the
possibility of sensitive information being misused are
brought up by this. In order to allay these worries, strict data
governance procedures, data anonymization strategies, and
privacy laws must be carefully considered.

C. Lack of Expertise and Resources

A good number of institutions lacked the technical know-
how required to manage and deploy Al-driven cybersecurity
solutions. Another major obstacle to adoption is the dearth of
cybersecurity and artificial intelligence knowledge in
Zambian healthcare institutions. Many businesses lack the
expertise needed to manage and deploy Al-driven solutions.
Investing in Al-driven security measures may also be
hampered by a lack of funding and manpower. Healthcare
companies may need to look at cloud-based Al solutions that
require little internal experience, invest in training and
development programs, or collaborate with outside
specialists to overcome these obstacles.

D. Integration Challenges

The process of integrating Al-driven tools with the current
healthcare infrastructure was thought to be difficult and time-
consuming. To incorporate new technology, healthcare
companies might need to make considerable adjustments to
their IT systems and procedures. Organizations with tough-
to-modernize legacy systems may find this especially
problematic.
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E. Cultural Resistance

The professionals interviewed reported resistance or
skepticism towards implementing new technologies,
especially when those technologies necessitate substantial
modifications to current workflows. Adoption of Al-driven
cybersecurity solutions may potentially be hampered by
cultural aversion to emerging technologies. A few of medical
professionals have voiced hesitation to adopt Al since they
do not fully comprehend its advantages.

VI. RECOMMENDATIONS

There is no denying Al's potential advantages for
healthcare cybersecurity. Al-powered solutions can increase
threat detection, security operations efficiency, and
healthcare organizations overall cyberattack resistance. The
study's conclusions have led to the following suggestions to
encourage Zambian healthcare organizations to use Al-
driven malware detection and prevention. Strong data privacy
rules and standards that meet the unique difficulties of
utilizing Al for cybersecurity should be established by
healthcare institutions. Building confidence among
healthcare institutions regarding data safety is crucial, and
strong security measures must be developed for handling
patient data in Al systems. Organizations should invest in
training and development programs to equip their staff with
the necessary skills and knowledge to implement and manage
Al-driven solutions. To give employees the abilities to use
and oversee Al-driven solutions, organizations should fund
training and development initiatives. Healthcare institutions
with limited resources may find cloud-based Al systems to be
a scalable and affordable alternative. To exchange
information, resources, and best practices, healthcare
organizations should work with government organizations,
technology companies, and cybersecurity specialists.
Educating people about the advantages of Al-driven
cybersecurity and pushing for its implementation can help
combat cultural resistance and foster acceptance of new
technology.

VII. LIMITATIONS AND FUTURE WORK

A. Study Dimitations

There are several limitations to this study. While all
organizations approached indicated the importance of this
study, their willingness to contribute was limited. Despite
efforts to ensure privacy and a data confidentiality,
respondents expressed concerns about how sensitive it was
for them to reveal detailed information especially on their
ecyber security experiences.

We acknowledge the following limitations:

e The sample size for the interviews was relatively
small,

e The availability of data on cyberattacks and the

effectiveness of existing security measures in
Zambian healthcare organizations was limited,

49 |Page

ISBN: 978-9982-95-500-3

which may have constrained the depth of the
analysis.

e The study focused on a limited set of challenges and
barriers to Al adoption.

B. Future Direction
Further research is needed to:

e Conduct case studies of healthcare organizations
that have successfully implemented Al-driven
cybersecurity solutions can provide valuable
insights into best practices and lessons learned.

e Quantifying the economic benefits of Al-driven
cybersecurity measures can help justify investments
in these technologies.

e Collaborating with researchers and practitioners
from other countries can provide valuable insights
and best practices for implementing Al-driven
cybersecurity in healthcare.

e Further research should focus on developing
context-specific Al models that effectively address

the unique cybersecurity challenges of the
healthcare sector in Zambia.
e Develop practical guidelines for ethical Al

deployment specifically in the healthcare sector:
Further research is needed to explore the ethical
implications of using Al for cybersecurity in
healthcare, including issues related to data privacy,
bias, and accountability.

Further research is needed to explore other factors that
may influence Al adoption in the healthcare sector. Due to
disparities in institutional infrastructure, resources, and cyber
risks, the results of this study might not apply to other
healthcare organizations in Zambia.

VIII. CONCLUSION

Based on the study findings, healthcare institutions in
Zambia must implement Al-driven cybersecurity solutions to
effectively combat the growing threat of malware.
Encouraging wider adoption requires addressing concerns
about data security, accuracy, cost, and ethical implications.
Zambia can leverage Al to improve cybersecurity, safeguard
patient data, and preserve the integrity of its healthcare
system by building trust, investing in capacity, and fostering
collaboration.
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