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Abstract

The healthcare sector is a crucial pillar in
community wellbeing due to its significant role in
providing healthcare services. Over the last
decade, the need for improved healthcare services
has become essential for enhancing patient
outcomes and life expectancy. To address this
need, public healthcare systems have been
employing various mechanisms, including the
adoption of clinical informatics tools and
resources in public clinics. This study focuses on
evaluating the functionalities and implications of
clinical informatics tools in public clinics situated
in the Msunduzi Municipality, South Africa. The
study investigates the adoption and usage of these
tools, examining how they can be institutionalized
to improve healthcare delivery for both
communicable and non-communicable diseases.
The research utilizes both qualitative and
guantitative approaches. Semi-structured
interviews with senior management and survey
guestionnaires with  operational staff are
conducted to gather comprehensive data on the
use and impact of clinical informatics tools. The
findings reveal a fragmented presence of these
tools in public healthcare facilities and highlight
several challenges, including insufficient
hardware, lack of awareness about ICT
applications, and limited access to data
infrastructure. The study concludes with
recommendations  for  improving  clinical
informatics policies, management practices,
resources, skills, training, infrastructure, and
funding support. These recommendations aim to
enhance the adoption and effective use of clinical
informatics tools, ultimately improving healthcare
delivery in public clinics.
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1. Introduction

In the rapidly evolving landscape of modern
healthcare, clinical informatics has emerged as a
critical component in enhancing the quality and
efficiency of healthcare delivery (Owolabi &
Evans, 2019). Clinical informatics involves the
application of information technology and data
management techniques to collect, analyze, and
utilize health information, ultimately improving
patient care and operational efficiency within
healthcare systems. Clinical informatics tools
have shown significant potential in improving
healthcare delivery and research. Electronic
health records, computerized provider order entry,
and clinical decision support systems have
enhanced the efficiency and accuracy of patient
care (Scheitel et al., 2017). The integration of
clinical informatics tools is particularly vital in
public healthcare settings, where resource
constraints and high patient volumes often
challenge the delivery of timely and effective care
(Coppersmith et al., 2019). Public clinics play a
pivotal role in providing essential healthcare
services, especially in regions with diverse and
often underserved populations. These clinics
serve as the frontline for primary healthcare,
addressing a wide range of medical needs from
preventive care to the management of chronic
conditions. In the context of the Msunduzi
Municipality, South Africa, public clinics are
instrumental in ensuring accessible healthcare
services for all socio-economic groups.

Despite the recognized benefits of clinical
informatics, public clinics in the Msunduzi
Municipality face significant challenges in
adopting and effectively implementing these
tools. The Dbarriers include inadequate
infrastructure,  limited  technical  support,
insufficient training for healthcare workers, and a
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lack of standardized policies for informatics
integration. These challenges hinder the clinics'
ability to fully leverage clinical informatics to
enhance healthcare delivery and patient outcomes.
The primary purpose of this study is to evaluate
the functionalities and implications of clinical
informatics tools in public clinics within the study
region. By assessing the current state of clinical
informatics usage, the study aims to identify the
tools in use, understand how healthcare workers
utilize these resources, and uncover the perceived
benefits and challenges associated with their
adoption. This study therefore seeks to address the
following research questions:

What clinical informatics tools are currently in
use in public clinics in the study region?

How do healthcare workers use clinical
informatics resources?

What are the perceived benefits and challenges
associated with these tools?

This study contributes to the growing body of
knowledge on the adoption and utilization of
clinical informatics in public healthcare settings.
By focusing on the specific context of public
clinics in the study region, it provides valuable
insights into the practical implementation of these
tools. The findings can inform policy decisions,
guide the development of targeted training
programs, and support the improvement of
technical infrastructure. Ultimately, the study
aims to enhance the effectiveness of clinical
informatics tools, leading to better healthcare
outcomes for patients and more efficient
operations within public clinics.

2. Related Works

The critical role of clinical informatics in modern
healthcare with emphasis on its potential to
improve quality, reduce errors, and promote
evidence-based medicine has been explored in
literature (Owolabi & Evans, 2019), (Williams et
al., 2019). Integration of clinical informatics
competencies in nursing education is crucial for
fostering safety and error prevention (Forman et
al., 2019), (Arokiya, 2018). Studies have
highlighted the positive impact of health
informatics on promoting healthcare quality,
improving electronic documentation, enhancing
technological competencies, and supporting
clinical decision-making (Alaiad et al., 2020),
(Nibbelink et al., 2018). To address the growing
importance of clinical informatics, medical
schools are incorporating it into their curricula,
focusing on its utilization in clinical practice,

ethical implications, and key concepts (Zainal et
al., 2022). Clinical informatics tools, such as
electronic health records (EHRS), clinical decision
support systems (CDSS), and telemedicine, have
been shown to improve the quality of patient care
and reduce medical errors (Baxter et al., 2022),
(Rhoads et al., 2014). Public health informatics
has been particularly valuable during the COVID-
19 pandemic, facilitating rapid information
sharing, virtual care delivery, and disease
forecasting (Ganjali et al., 2022).

The implementation of health informatics tools,
particularly Electronic Health Records (EHRS),
faces various challenges and opportunities across
different regions. In developing countries,
sustainable implementations are hindered by
infrastructure limitations, lack of nationwide e-
Health agendas, and workforce shortages (Luna et
al., 2014). In India for example, case studies
reveal successful adoptions, highlighting the
importance of mature products, prior IT
experience, and effective training (Scholl et al.,
2011) . Rural healthcare settings present unique
barriers but also opportunities for telemedicine
and mobile health technologies (Abdul et al.,
2024). In affluent regions of India, EHRs are
widespread but often lack advanced features and
inter-organizational sharing capabilities(Powell et
al., 2017). E-health interventions have shown
positive impacts on health outcomes and system
efficiency in low- and middle-income countries
(Piette et al., 2012). However, implementing
clinical informatics in developing countries faces
challenges such as inadequate infrastructure,
interoperability issues, and workforce shortages
(Williams et al., 2019), (Owolabi et al., 2016).
Successful implementation requires
understanding local contexts, forming effective
partnerships, and prioritizing community needs
(Faulkenberry et al., 2021). Despite challenges,
EHR adoption in India shows potential for
improving healthcare delivery and efficiency
(Sharma & Aggarwal, 2016).

Despite the potential benefits, resistance to
healthcare information technologies remains a
concern, highlighting the need for further research
to understand and address adoption barriers
(Samhan & Joshi, 2015). The successful adoption
of these tools often depends on factors such as
user training, system usability, and the availability
of technical support. Challenges in implementing
clinical informatics, particularly in developing
countries and low-resource settings, include
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digital divide issues, interoperability, and data
standardization (Jawhari et al., 2016), (Owolabi et
al., 2016).

3. Methodology

Description of Study region

The study was conducted in the public clinics of
the Msunduzi area, which is managed within a
larger health district. Given the manageable
number of public clinics in this area, all 17 public
clinics were included in the study. The Msunduzi
Municipality is characterized by two main clinics,
each accompanied by several sub-clinics.

Research Design

This study adopts a mixed-methods approach,
integrating both qualitative and quantitative data
collection and analysis techniques. This approach
allows for a comprehensive evaluation of the
functionalities and implications of clinical
informatics tools in public clinics. The
combination of surveys and interviews enables the
capture of both broad quantitative trends and in-
depth qualitative insights.

Population and Sample

Target Population. The target population for this
study includes healthcare professionals and
administrators working in public clinics within the
study region. This population encompasses a
diverse group of individuals, including doctors,
nurses, administrative staff, and other healthcare
workers who interact with clinical informatics
tools in their daily operations.

Sampling Method and Sample Size. This study
targeted two population groups: the entire
population of 160 operational staff including
doctors, nurse clinicians, professional nurses,
enrolled nurses, and administrators/receptionists
which adequately represents the various
professional roles within the clinics generally.
Then, a purposive sample of ten senior managers
including medical managers, nursing managers,
systems managers, human resources managers,
finance managers, pharmacy managers, and other
senior healthcare administrators which is deemed
sufficient to achieve statistical significance for the
guantitative analysis and to ensure rich qualitative
data.

Data Collection Methods

This study employed both questionnaires and
interviews as its primary data collection
instruments. Due to the setting of the current

study, data needed to generate new knowledge
were collected using both qualitative and
quantitative research methodologies.

Questionnaires. Structured questionnaires were
distributed to the operational staff across all
clinics in the study region. The questionnaire
aimed to capture data on the availability, usage,
and impact of clinical informatics tools in these
clinics. It included both closed and open-ended
guestions to gather quantitative data and
qualitative insights.

Interviews. Semi-structured interviews were
conducted with the senior managers responsible
for implementing clinical informatics in the
clinics. These interviews aimed to explore the
strategic and managerial aspects of clinical
informatics adoption, including challenges,
benefits, and future plans.

Data Analysis Technigques

Quantitative Data Analysis. The quantitative
data collected from the surveys are analyzed using
statistical methods. Descriptive statistics (mean,
median, standard deviation) are used to
summarize the demographic characteristics of the
sample and the key variables of interest.
Inferential statistics, such as regression analysis,
were employed to identify relationships between
variables and draw conclusions about the impact
of clinical informatics tools

Qualitative Data Analysis. The qualitative data
from the interviews and observations are analyzed
using thematic analysis. This involves
transcribing the interview recordings, coding the
transcripts to identify key themes and patterns,
and interpreting the findings in the context of the
research questions. Thematic analysis helps to
uncover the nuanced experiences and perspectives
of healthcare professionals, providing a deeper
understanding of the factors influencing the
adoption of clinical informatics tools.

Ethical Considerations

Ethical approval for the study is obtained from the
relevant institutional review board. Informed
consent is secured from all participants, ensuring
that they are aware of the study's purpose,
procedures, and their right to withdraw at any
time. Confidentiality and anonymity are
maintained by assigning unique identifiers to
participants and securely storing all data.

Page 161 of 270



2024 International Conference on Intelligent and Innovative Computing Applications (ICONIC)
7th-9th November 2024, Pearle Beach Resort & Spa, Flic en Flac, Mauritius

4. Experiments and Results

Demographic information of the respondents.
The study targeted 160 operational staff and 10
senior managers across 17 public clinics within
the study region, receiving 67 responses in total.
The respondents included doctors, nurse
clinicians, professional nurses, enrolled nurses,
and receptionists. The gender distribution showed
a higher representation of female healthcare
workers, particularly among nurse clinicians and
professional nurses. These demographics are
depicted in Figure 1 to Figure 6.

The age distribution indicated that the majority of
respondents were between 30-49 years old, with a
notable number of experienced professionals
having over 15 years of work experience.
Educational qualifications varied, with a
significant portion holding college diplomas and
undergraduate degrees. The wuse of clinical
informatics resources was prevalent among the
majority of respondents, with a high usage rate
reported by doctors, enrolled nurses, nurse
clinicians, and professional nurses. The findings
highlight the need for continuous training and
support to ensure effective adoption and
utilization of clinical informatics tools in public
clinics.

Distribution of Respondents by Clinic
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Overview of the clinical informatics tools
identified in the study.

The study sought to identify the availability and
types of clinical informatics tools in public clinics
within the Msunduzi area. Data was collected
through both interviews with senior managers and
guestionnaires distributed to operational staff.
From the interviews conducted with senior
managers, it was found that Clinical Informatics
resources were present in most clinics. Out of the
ten senior managers interviewed, eight confirmed
the availability of these resources in their
facilities. These managers provided insights into
the specific types of Clinical Informatics tools
being utilized.

Electronic  Systems for Medical Supply
Management: These systems are essential for
tracking and managing medical supplies, ensuring
that clinics remain well-stocked and can
efficiently distribute medications.

Central Chronic Medication Dispensing and
Distribution (CCMDD): This tool helps manage
patient medication by allowing stable patients to
collect their medication from alternative
locations, thereby reducing congestion in clinics.
Synchronised National Communication in Health
(SyNCH): Integrated with CCMDD, this database
interfaces directly with service providers, such as
pharmacies, to manage and track medication
distribution effectively.

Health Patient Registration System (HPRS): Used
at every entry point in healthcare facilities, HPRS
handles  patient registration, appointment
scheduling, and tracking of patient adherence to
medication and appointment schedules. It also
provides reports on patient attendance for
medication collection, enhancing follow-up and
patient care.

The  questionnaires  provided  additional
guantitative data on the availability of Clinical
Informatics tools. The respondents, consisting of
healthcare workers, identified several key tools
available in their clinics discussed and depicted in
Table 1.

Electronic Health Record (EHR): The most
widely available tool, reported by 64% of
respondents. EHR systems are crucial for
maintaining comprehensive patient records
accessible across different healthcare providers.
Electronic Medical Administration Records
(EMAR): Reported by 36% of respondents,
EMAR systems aid in managing and documenting
the administration of medications to patients,
ensuring accurate and timely drug delivery.

Telemedicine: Available in 13% of the clinics,
telemedicine enables remote consultation and
diagnosis, expanding healthcare access, especially
in underserved areas.

Computerised Physician Order Entry (CPOE):
Also reported by 13% of the respondents, CPOE
systems allow physicians to enter patient
treatment orders electronically, reducing errors
and improving efficiency.

Clinical Decision Support Systems (CDSS):
Present in 12% of the clinics, CDSS tools provide
healthcare professionals with evidence-based
decision support, enhancing clinical decision-
making and patient care.
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Other Clinical Informatics Tools: An additional
12% of respondents mentioned other types of
Clinical Informatics tools that were not
specifically listed, indicating a diverse range of
resources tailored to the unique needs of each
clinic.

Table 1. Available Clinical Informatics tools in
Msunduzi clinics [N=67]

Types of Clinical | Frequency | Percentage
Informatics %
Telemedicine 9 13%

EHR 43 64%

CPOE 9 13%
EMAR 24 36%
(CDSS) 8 12%
Others 8 12%

Healthcare Workers’ of Clinical
Informatics Resources

The study sought to determine how healthcare
workers within the Msunduzi Municipality use
Clinical Informatics resources in their respective
clinics. Respondents were provided with ten
potential uses of Clinical Informatics and asked to
rate each on a Likert scale from 1 to 5, where 1 =
Never, 2 = Rarely, 3 = Sometimes, 4 = Often, and
5 = Always. The close-ended questionnaire
allowed respondents to select appropriate multiple
answers. The descriptive statistics for the ten
individual indicator statements used to measure
healthcare workers’ usage behavior are illustrated
in Figures 7 to 16.

Figure 7. Healthcare workers’ Usage of Clinical
Informatics Resources for disease management

Usage

Use 2

Flgure 8 Healthcare workers Usage of C11n1ca1
Informatics Resources for medical diagnosis
Use 3

Fraquency

Figure 9. Healthcare workers’ Usage of Clinical
Informatics Resources for research
Use 4

Frequency

Flgure 10 Healthcare workers Usage of Cllnlcal
Informatics Resources for deC|S|on -making

Flgure 11 Healthcare Workers Usage of C11n1ca1
Informatics Resources for sharing knowledge
with colleagues and medical students
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Use 6

Figure 12. Healthcare workers’ Usage of Clinical
Informatics Resources for communication to alert
patient(s) on their treatment(s)

Use7

Figure 13. Healthcare workers’ Usage of Clinical
Informatics Resources for the treatment of their
patient(s)

Use 8

Figure 14. Healthcare workers” Usage of Clinical
Informatics Resources for administration

Frequency

Frequency

Use 9

Frequancy

Figure 15. Healthcare workers’ Usage of Clinical
Informatics Resources for the promotion of
effective healthcare service delivery

Use 10

ol
g
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Figure 16. Healthcare workers” Usage of Clinical
Informatics Resources for treatment and practice
in the clinic

A summary of the descriptive statistics of the Ten
(10) individual indicator statements that were
used to collect a self-reported measure of Use for
healthcare workers is given in Table 2. The mode
for indicators Usel, Use6, Use7, Use8, Use9, and
Usel0 is five (5), indicating that most healthcare
workers always use Clinical Informatics resources
for disease management, communication to alert
patients about their treatments, treatment of
patients, promotion of effective healthcare service
delivery, administrative information and clinical
practice and treatment.
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Table 2: Descriptive statistics for healthcare workers” Use behaviour indicators

Measures Usel Use2 Use3 Use4d Use5 Use6 Use7 Use8 Use9 Usel0
N| Valid 57 58 57 56 57 56 57 57 58 54
Missing 10 9 10 11 10 11 10 10 9 13
Mean 3.32 2.79 2.79 2.29 3.09 3.16 3.11 3.30 4.22 3.50
Mode 5 1 1 1 12 5 5 5 5 5
Std. Deviation | 1.638 1.609 1.666 1.486 1.584 1.660 1.496 1.451 1.285 1.397
Skewness -.405 114 107 .693 -.149 -.240 -.153 -.327 -1.619 | -.668
Std. Error of 316 314 316 319 316 319 316 316 314 325
Skewness
Kurtosis -1.493 | -1.623 |-1.695 |-1.023 |-1496 |-1.603 |-1.370 |-1.213 | 1.370 -.715
Std. Error of .623 .618 .623 .628 .623 .628 .623 .623 .618 .639
Kurtosis
a. Multiple modes exist. The smallest value is shown.

Conversely, the mode for indicators Use2, Use3,
and Use4 is one (1), indicating that the largest
number of healthcare workers never use Clinical
Informatics resources for:

- Medical diagnosis- Research- Decision-making.
For indicator Useb, the mode is tied at one (1) and
five (5), suggesting that there is an equal number
of healthcare workers who either never use or
always use Clinical Informatics resources for
sharing knowledge with colleagues and medical
students. The figures and tables below provide a
detailed summary of these findings, reflecting the
diverse usage patterns of Clinical Informatics
resources among healthcare workers in the
Msunduzi Municipality clinics.

Frequency of Usage of Clinical Informatics
Tools

Healthcare workers were asked to indicate how
often they use various Clinical Informatics tools
and services in their clinics. The responses were
rated on a Likert scale from 1 (Never use) to 5
(Always use). The data reveals that Electronic
Health Records (EHR) are the most frequently
used tool, with 63% of respondents indicating
they use it often or always. Electronic Medical
Administration Records (EMAR) also show
significant usage, with 41% of respondents using
them often or always.

Conversely, tools like Telemedicine,
Computerised Physician Order Entry (CPOE),
and Clinical Decision Support Systems (CDSS)
are less frequently used, with a notable percentage
of respondents indicating they never use these
tools (43%, 49%, and 45% respectively). This
suggests a need for further promotion, training, or
resources to enhance the adoption and effective
use of these tools in public clinics.

Table 3. displays the usage frequency of various
clinical informatics tools and services by
healthcare workers shown in percentages. The
responses were categorized as follows: 1 indicates
"Never Use," 2 represents "Rarely Use," 3 denotes
"Sometimes Use," 4 is "Often Use," 5 corresponds
to "Always Use," and 6 signifies "No Response."

Table 3. Usage frequency of available tools by
healthcare workers [N=67]

Cl Tool 1 2 3 4 5 6

Telemedicine | 43 12 | 10 7 4 23

EHR 7 4 10 | 24 | 39 | 15
CPOE 49 7 1 13 6 24
EMAR 22 4 12 | 19 | 22 | 19
CDSS 45 9 4 6 10 | 25

Locations of Clinical Informatics Tool Usage
The respondents were asked to indicate where
within the clinic they access Clinical Informatics
tools. The results are summarized in Table 4. The
majority of respondents (66%) indicated that they
use Clinical Informatics tools in consultancy
rooms. A significant portion (42%) also uses these
tools in clinic offices. Smaller percentages
reported using Clinical Informatics tools in clinic
wards (7%), laboratories (6%), and outside the
clinic (1%).
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Table 4. Location in which Clinical Informatics
tools are used

Location Frequency | Percentage
(%)

Clinic wards 5 7%

Consultancy 44 66%

room(s)

Clinic offices 28 42%

Outside the 1 1%

Clinic

Clinic 4 6%

laboratory

No response 9 13%

Additionally, 13% of respondents did not respond
to this question, potentially due to working with
mobile clinics without fixed access points.

Perceived Benefits and Challenges

The implementation of Clinical Informatics tools
in the public clinics of Msunduzi Municipality has
yielded several notable benefits, as reported by
healthcare professionals. One of the primary
advantages highlighted is the improvement in the
accuracy and efficiency of patient data
management. The use of Electronic Health
Records (EHRs) has significantly reduced the
time spent on paperwork, allowing healthcare
workers to focus more on patient care. EHRs also
facilitate better coordination among different
departments and healthcare providers, ensuring
that patient information is readily accessible and
up-to-date. This has been particularly beneficial in
managing chronic diseases, where consistent and
accurate records are crucial for ongoing treatment
and monitoring.

Another significant benefit reported is the
enhancement of clinical decision-making through
the use of Clinical Decision Support Systems
(CDSS). These systems provide healthcare
professionals with evidence-based
recommendations and alerts, which assist in
diagnosing conditions, selecting appropriate
treatments, and avoiding potential medication
errors. The availability of computerized order
entries (CPOE) has further streamlined the
medication ordering process, reducing the risk of
errors associated with handwritten prescriptions
and improving overall patient safety. Despite
these benefits, the adoption and effective use of
Clinical Informatics tools face several challenges.
A major issue identified is the lack of sufficient
training and technical support for healthcare

professionals. Many respondents indicated that
they feel inadequately prepared to use these tools
effectively, which can lead to underutilization or
incorrect usage. This challenge is compounded in
rural clinics, where access to training resources
and technical support is even more limited.

Infrastructure constraints also pose a significant
challenge. Several clinics reported issues with
outdated hardware, limited internet connectivity,
and frequent power outages, which hinder the
smooth operation of Clinical Informatics systems.
Without adequate hardware, clinics cannot
efficiently implement and utilize advanced
informatics systems, leading to slower data
processing and potential errors in patient records.
These infrastructural limitations are particularly
prevalent in rural areas, exacerbating the digital
divide between urban and rural healthcare
facilities. Reliable internet access is essential for
the effective use of Clinical Informatics tools, and
its absence can severely limit the functionality of
these systems. Limited data infrastructure restricts
the ability to store, access, and share critical health
information seamlessly, impeding real-time
decision-making and coordinated care. The lack
of resources and training means that many
healthcare workers are not fully equipped to use
these tools effectively, leading to underutilization.

A major issue is the lack of adequate and
sufficient funds. The funding allocations,
mechanisms and budgets are relatively low, thus
impacting on operational, functional, technical
applications and systems of institutionalizing
Clinical Informatics. This financial constraint also
affects the training of healthcare workers, which
is crucial for the effective use of Clinical
Informatics tools. Finance is considered as a key
enabler of clinical informatics use in health for
better service delivery across the country. Another
challenge highlighted by healthcare professionals
is resistance to change. Some staff members are
reluctant to adopt new technologies due to a lack
of familiarity or comfort with digital tools. This
resistance can slow down the implementation
process and reduce the overall effectiveness of
Clinical Informatics initiatives. Furthermore,
concerns about data security and patient privacy
were also mentioned, with professionals
emphasizing the need for robust measures to
protect sensitive information from breaches or
unauthorized access.
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While Clinical Informatics tools offer substantial
benefits in improving the efficiency, accuracy,
and safety of healthcare delivery in Msunduzi
Municipality clinics, their successful
implementation is hampered by several
challenges. Addressing these issues through
targeted training programs, infrastructure
improvements, and robust security protocols is
essential to maximize the potential of these tools
and enhance healthcare outcomes.

5. Evaluation and discussion

The results of this study align with existing
literature on the adoption and use of Clinical
Informatics tools in healthcare settings. Similar to
findings in studies by Gamache et al., (2018)
(Gamache et al., 2018) and Scheitel et al., (2017)
(Scheitel et al., 2017), the availability and
utilization of Clinical Informatics tools such as
Electronic Health Records (EHRS), Computerised
Physician Order Entry (CPOE), and Clinical
Decision Support Systems (CDSS) in the
Msunduzi public clinics have shown positive
impacts on healthcare delivery. Moreover, clinical
informatics tools enable healthcare workers to
track patients, to have patient history, thus not
relying on paper- based documents because, in
some instances these hardcopies can get lost or
misplaced. Further to this, medical staff have
saved a lot of time serving patients because patient
records are now stored on the computer system,
thus they are guaranteed that they are hardly ever
lost. The study also discusses the significant
adoption of EHRs as reported by 64% of
respondents. This is consistent with global trends
highlighting EHRs as a foundational component
of modern healthcare infrastructure.

The study revealed that the tools enhance various
aspects of clinical workflows, such as disease
management, patient communication, and
administrative tasks. This supports the assertions
of Chen et al. (2022) (Chen et al., 2022), who
emphasized the role of informatics in improving
care quality and efficiency. However, the
underutilization of tools for medical diagnosis,
research, and decision-making indicates areas
needing further development and training,
aligning with concerns raised by Berner et al.
(2014) (Berner, 2014) about the challenges in
integrating informatics tools into everyday
clinical practice. In addition to assessing the
availability and usage of clinical informatics tools
in the Msunduzi public clinics, it is crucial to
consider the broader implications of these tools on

healthcare outcomes. Although the primary focus
of this study was to understand the current state of
adoption, the potential for clinical informatics to
enhance patient care cannot be overlooked.
Healthcare professionals within the study
expressed that tools such as EHRs and CDSS have
the potential to improve patient outcomes by
reducing medical errors, enhancing the accuracy
of diagnoses, and streamlining communication
among care teams. These insights align with
findings from studies in other regions, suggesting
that the effective use of clinical informatics tools
is associated with improved patient care quality
and safety (Daphtary & Baloglu, 2022),
(Abuhalimeh, 2022) Although this study did not
directly measure patient outcomes, the reported
benefits highlight the need for future research that
explicitly links the adoption of these tools with
measurable improvements in healthcare delivery.

The context of the study region, with its mix of
rural and urban clinics, adds a unique dimension
to these findings. The specific challenges faced,
such as limited infrastructure and varying levels
of technological literacy among staff, highlight
the need for tailored strategies to ensure equitable
access and usage of these tools across different
settings.

Implications for Practice

To improve the adoption and effective use of
Clinical Informatics tools, several practical
recommendations emerge from this study.
Comprehensive training programs tailored to the

specific needs and existing skill levels of
healthcare workers are essential. Regular
workshops  and  continuous  professional

development courses can help bridge the
knowledge gap and enhance confidence in using
these tools. Improving infrastructure within
clinics, particularly in rural areas, is crucial.
Ensuring reliable access to necessary hardware,
software, and internet connectivity will facilitate
the seamless integration of Clinical Informatics
tools into daily operations. Additionally, support
mechanisms, such as technical assistance and
user-friendly interfaces, can mitigate resistance to
adoption and improve user experience. Fostering
a culture of data-driven decision-making within
clinics can enhance the perceived value of these
tools. Encouraging the use of Clinical Informatics
for research, diagnosis, and strategic planning can
demonstrate their practical benefits and motivate
wider acceptance among healthcare professionals.
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Implications for Policy

The integration of Clinical Informatics tools holds
significant potential to transform healthcare
delivery in the Msunduzi Municipality. By
addressing the identified challenges and
leveraging the strengths of these tools, healthcare
providers can enhance the quality of care and
improve health outcomes for the community.
Policymakers play a critical role in the successful
integration of Clinical Informatics tools in public
clinics. One key policy recommendation is the
development and implementation of standardized
guidelines for the use of these tools. Clear
protocols can ensure consistent practices across
different clinics and enhance the reliability of data
collected through informatics systems.

Investment in infrastructure, particularly in
underserved areas, should be a priority. Allocating
resources for the procurement of necessary
technology and the establishment of robust
support systems will create an enabling
environment for the effective use of Clinical
Informatics tools. Moreover, policies that foster
collaboration between healthcare providers and
technology developers can stimulate innovation
and customization of informatics tools to better
address local needs. Incentives like performance-
based funding can further motivate clinics to
adopt and effectively use these systems, ensuring
adherence to best practices. However, the
National Digital Health Strategy for South Africa
(2019-2024) acknowledges the implementation of
policies governing access to and use of clinical
informatics though it has been slow. To ensure
that the advancements in technology translate into
effective healthcare delivery, there is a pressing
need for robust clinical informatics policies that
support and sustain this growth.

6. Conclusions

This study aimed to evaluate the functionalities
and implications of Clinical Informatics tools in
public clinics within the Msunduzi Municipality.
Key findings indicate that a variety of Clinical
Informatics tools, such as Electronic Health
Records (EHRs), Computerised Physician Order
Entry (CPOE), and Clinical Decision Support
Systems (CDSS), are available and used in these
clinics. The study found that EHRs are the most
widely adopted tool, utilized by 64% of
respondents. These tools have positively impacted
clinical workflows, particularly in disease
management, patient communication, and
administrative tasks. However, the tools are

underutilized in areas such as medical diagnosis,
research, and decision-making, highlighting areas
for improvement. The study also identified
significant challenges in infrastructure and
training, especially in rural clinics, which need to
be addressed to enhance the overall adoption and
effectiveness of Clinical Informatics. The study
further explained that these tools provide valuable
insights into sustained impact on healthcare
delivery and patient outcomes. This will help to
identify areas for improvement, ensuring that the
tools continue to enhance clinical efficiency,
accuracy, and overall healthcare quality over time.
The study’s findings emphasize the importance of
adopting formal and consistent training for
information  technology handlers, strategic
management, and operational staff, which is
crucial for preventing medical errors and
improving patient outcomes in public clinics.

Despite its comprehensive approach, this study
encountered several limitations. The sample size,
while adequate for statistical analysis, may not
fully capture the diversity of experiences and
perspectives across all public clinics in the
Municipality. The reliance on self-reported data
through surveys and interviews may introduce
biases such as social desirability bias, where
respondents might provide answers, they perceive
as favorable. Additionally, the study focused on a
specific  geographical area, limiting the
generalizability of the findings to other regions
with different healthcare infrastructures and
challenges. Finally, the cross-sectional nature of
the study provides a snhapshot in time, without
capturing potential changes in attitudes and
behaviors over a longer period. To build on the
findings of this research, future studies should
consider a larger and more diverse sample to
capture a broader range of experiences and
perspectives. Longitudinal studies could provide
valuable insights into how the adoption and use of
Clinical Informatics tools evolve over time.
Additionally, research focusing on the specific
needs and challenges of rural clinics could help
develop tailored strategies for these settings.
Further studies should also explore the impact of
targeted training programs on the effective use of
Clinical Informatics tools and investigate the role
of policy interventions in facilitating technology
adoption. Finally, comparative studies between
different regions or countries could provide a
deeper understanding of how various contextual
factors influence the success of Clinical
Informatics initiatives.
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