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Abstract

Historically, public health spending has consistently accounted for a substan-
tial portion of government expenditure. In line with the 2022 national budget
allocation analysis conducted by the Policy Monitoring and Research Centre,
it was revealed that over 13 billion kwacha had been allocated to health ser-
vices. As society continued to age and exerted a growing strain on healthcare
systems, healthcare stakeholders actively sought solutions to address pressing
concerns, including cost management, data quality, and overall efficiency. The
study hypothesized that digitizing medical health records would improve
overall health care facility operational efficiency by improving access to pa-
tient information, streamlining workflows, reducing documentation errors,
and improving communication among healthcare stakeholders. Furthermore,
the study aimed to identify potential implementation challenges and barriers,
providing valuable insights for healthcare institutions looking to adopt or op-
timize their EHR systems. The research design used a survey-based approach
with a sample size of 150 respondents from ten public health care facilities in
Lusaka using an EHR such as SmartCare or paper-based records. The res-
pondents included healthcare professionals, health facility administrators,
and data entry clerk personnel. The primary data collection instrument used
was a structured questionnaire that targeted key facility operational efficiency
indicators such as time efficiency, workflow optimization, documentation
accuracy, information accessibility and cost efficiency. The collected data was
analyzed using SPSS and Microsoft Excel software. Descriptive statistics were
used to summarize and interpret survey responses, while inferential statistics
were used to establish relationships and correlations between variables. The
study’s findings were presented in tables, graphs, and charts, allowing for a
thorough understanding of the findings. The results collected and analyzed
highlight the significance of addressing these issues to guarantee the success-

DOI: 10.4236/0jbm.2024.122060 Mar. 28, 2024

1135 Open Journal of Business and Management


https://www.scirp.org/journal/ojbm
https://doi.org/10.4236/ojbm.2024.122060
https://www.scirp.org/
https://doi.org/10.4236/ojbm.2024.122060
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

D. Ng’andu, L. Haabazoka

ful implementation and utilization of EHRs in healthcare facilities, ultimately
resulting in enhanced patient care and operational efficiency. The study’s find-
ings add to the growing body of literature on the benefits and challenges of
health records digitization in healthcare settings, particularly in Lusaka. The
findings provide valuable recommendations for healthcare administrators,
policymakers, and IT professionals on how to effectively leverage the benefits of
digitized health records to improve operational efficiency and, ultimately, pa-
tient care.

Keywords

Digitization, Electronic Health Records, Healthcare Facility, Operational
Efficiency

1. Introduction

Public health spending continues to consume a sizable portion of government
spending, with over 18 billion kwacha going towards health services according to
the 2023 national budget allocation according to the Policy Monitoring and Re-
search Centre analysis of the national budget (PMRC, 2023). With an ageing so-
ciety increasing the burden on healthcare systems, healthcare actors are looking
for solutions to cost, data quality and efficiency issues. The digitization of health
records has emerged as a significant technological advancement with the poten-
tial to reduce cost, data quality issues, and improve operational efficiency in health-
care facilities.

Improving the quality of healthcare and access to healthcare while controlling
costs as populations age and grow, life expectancy increases and public expendi-
ture on healthcare is under pressure are a few of the main challenges for health-
care organizations across the globe. Virtually all the players in the vast and com-
plex healthcare ecosystem are stepping up their digitization and digital trans-
formation efforts because of these and other challenges but they also see the op-
portunities in digitally transforming healthcare and invest more in digital health
(McCall, 2020).

Although digital transformation is a popular point of discussion now, the
ideas of digital products, services, and mediums were already well-understood in
the 1990s and 2000s (Auriga Press Center, 2016).

As part of the digital transformation in the health sector, Zambia adopted the
Electronic Health Record (EHR) called SmartCare that is used for the manage-
ment of HIV health information in Zambia. Developed due to the identified need
to handle large amounts of health information in a secure manner, the Smart-
Care software is the largest EHR in Africa. In Zambia, SmartCare has expanded
since its initiation in 2004 to integrate more health facilities and has harmonised

patient records of more than one million individuals across the country. The
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uses of smart cards with pin numbers and staff access cards with passwords have
alleviated some of the concerns about privacy and security of confidential pa-
tient information and made SmartCare a more secure electronic health record
(Mweebo, 2014).

Electronic Medical Record (EMR) has a powerful and significant impact in
improving the safety, efficiency, and quality of care while protecting patient’s
privacy and personal rights (Aldosari, 2014). EMR has become an essential part
of our modern healthcare field as it is concerned with the complete management
of information of different patients, which includes retrieving test results, medi-
cation prescription, patient history, etc. Many have considered EMR as an excel-
lent tool for imparting better quality of health care, enhanced clinical deci-
sion-making skills, and reduction in long-term medical expenses (McBride et al.,
2012).

Electronic Medical Records (EMR), as a health information technology inno-
vation, has been perceived to improve efficiency and increase the effectiveness of
health care delivery and to adopt an EMR, many hospitals are actively convert-
ing from a paper-based work environment to a paperless electronic record, thus
transforming the health information management (HIM) resources (Khatri, 2015;
Chaudhry et al., 2006). The primary purpose of an EMR system is to support a
high quality effective integrated health care information system, which is inde-
pendent of the place and time of health care delivery through Information com-
munication technology (Hypponen et al., 2014). The EMR allows “greater and
more seamless flow of information within a digital health care infrastructure,
created by electronic health records (EHRs), encompasses and leverages digital
progress, and can transform the way care is delivered and compensated”.

Evans (2016) states that, As EHRs evolved, they became a digital tool con-
taining the information collected from all the clinicians involved in a patient’s
care and could be potentially accessed by all authorized clinicians to provide care
to that patient, going beyond standard clinical data collected in clinical settings.
And according to Saiod et al. (2017), EHRs are real-time, patient-centred records
that make information available instantly and securely to authorised users. While
an EHR does contain the medical and treatment histories of patients, an EHR
system is built to go beyond standard clinical data collected in a provider’s office
and can include a broader view of a patient’s care. Various EHR systems are im-
plemented globally.

According to Walker-Czyz (2016), medical record (EMR) and electronic health
records (EHRs) systems have been available in health care settings for several
years, with usage of the systems increasing worldwide. The potential to improve
patient care outcomes, health care providers’ performance, and reimbursement
activities have been the core motives for using such computerized clinical sys-
tems. Incorporating evidenced-based practice tools into the EMR or EHR sys-
tems may promote decision making at the point of care and improve health care

quality.
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According to Kondylakis et al. (2020), over the past two years, the coronavirus
pandemic (COVID-19) accelerated the adoption of digital solutions to mitigate
its impact. As a result, many mobile and desktop applications have been devel-
oped to support education, the exchange of information, risk assessment, self-
management of symptoms, contact monitoring and decision making, offering
easy to use and effective pandemic support digital tools. The pandemic has am-
plified the need for care provision outside the traditional healthcare settings, fa-
cilitating patient self-monitoring using various connected devices, and digital
therapeutics that can deliver interventions via apps. Under this context, im-
proving the patient experience is becoming a higher priority for healthcare pro-
fessionals as stated by Golinelli et al. (2020).

A systematic of review of literature about SmartCare in Zambia recommends
that there is urgent need to evaluate how the EHRs are helping health workers
perform their work effectively and efficiently as compared to the paper records

system.

Statement of the Problem

The current management of health records in Zambia is mainly paper based,
which is inefficient, time-consuming, and prone to errors. This can lead to de-
lays in patient care, poor communication between healthcare providers, and dif-
ficulty tracking patient progress over time. The adoption of electronic health
records (EHRs) in healthcare facilities has been encouraged by the World Health
Organization (WHO) to improve healthcare delivery and achieve universal health
coverage. Zambia’s Ministry of Health (MOH) adopted the WHO guidelines and
developed an EHR system called SmartCare in 2004, which digitized medical
health records. However, since its adoption, there has been no study on the ef-
fectiveness of the SmartCare EHR system in improving healthcare facility opera-
tional efficiency.

Studies have shown that EHR systems can improve patient care, increase pa-
tient participation, improve care coordination, and enhance patient safety
(Eduhealthsystem, 2022; Woldemariam & Jimma, 2023). However, the imple-
mentation of EHR systems in low-middle income countries (LMICS) has been
challenging due to poor infrastructure, lack of management commitment, stan-
dards, interoperability, support, experience, and poor EHR systems (Woldema-
riam & Jimma, 2023; Bisrat et al., 2021; Silwamba, 2019).

The impact of EHR use on patients’ time spent during the different aspects of
the visit is rarely investigated. Many studies have shown that physicians are
concerned about the amount of time needed for data entry, and the physicians
have stated that the data entry time could be better used to provide direct patient
care (Jabour, 2020). The patients’ waiting time and the consultation time are
very important parts of patients’ experience that could be impacted by the in-
troduction of EHR systems.

The SmartCare EHR system was developed to meet the needs of the Ministry
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Table 1. Critique of existing studies.

of Health in the care of HIV patients, taking into consideration the level of in-
frastructure development in the health sector in Zambia (Mweebo, 2014). Smart-
Care has made great strides in improving the quality and efficiency of healthcare
services and reducing hospital costs (Bisrat et al., 2021). However, there are still
challenges associated with the implementation of SmartCare, including high
costs of procurement and maintenance of the EHR system, lack of financial in-
centives and priorities, poor electricity supply and internet connectivity, and
primary user’s limited computer skills as stated by Silwamba (2019).

Therefore, this research aimed to evaluate the effect of health records digitiza-
tion on healthcare facility operational efficiency in Zambia, with a focus on the
SmartCare EHR system. The study will investigate the impact of the SmartCare
EHR system on patients’ waiting time and consultation time, healthcare provid-
ers’ perception of the system, and the challenges associated with the implemen-
tation of the system. The findings of this study will provide insights into the ef-
fectiveness of the SmartCare EHR system in improving healthcare facility opera-
tional efficiency and inform future efforts to improve EHR implementation in
Low-Middle Income Countries (LMICs) such as Zambia.

2. Literature Review

Below is a (see Table 1) summary key findings, critique and research gaps iden-

tified in the literature review:

Study Key Findings Critique Research Gaps
Global Context
Nurses’ confidence in EMR use
correlated with experience and Lack of exploration into the
perceived consideration of Limited to a single hospital direct impact on healthcare
Abu Raddaha (2018) suggestions. Lack of prior setting; no comparative analysis  facility operational efficiency

experience with EMRs affected
confidence. Training and
consideration of suggestions
were recommended.

Strong positive correlation
between perceived usefulness,
ease of use, and nurses’

Aldosari (2018) acceptance of EMRs. Identified

the importance of system quality,

management support, and IT
support.

with other regions or healthcare
facilities.

Focused on one hospital
setting; lacked a comparative
analysis with diverse
healthcare settings.

due to nurses’ confidence in
EMR use. Need for broader
geographic representation.

Lack of direct assessment of
how EMR acceptance translates
to healthcare facility operational

efficiency. Need for a broader
range of healthcare settings for a
comprehensive understanding.
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Continued
Identified various barriers to . . . Limited exploration of how the
. e Primarily focused on physician | . . ) .
L. EHR adoption by physicians. . . identified barriers directly impact
Ajami & o . perspectives and barriers; . )
. . Barriers included time, cost, healthcare facility operational
Bagheri-Tadi ] ) lacked assessment from a ) . o
lack of computer skills, privacy . . . efficiency. Need for investigation
(2013) facility operational efficiency

concerns, and interoperability
issues.

Discussed the role of digital
technologies in the COVID-19
response. Emphasized the

Budd et al. (2020) importance of digital tools in

outbreak response but highlighted
limitations and barriers, including

legal, ethical, and organizational
challenges.

Highlighted the accelerated
adoption of digital technologies

due to the pandemic. Emphasized

Katehakis &
Kouroubali (2021) patient care, medical decisions,
and research. Advocated for a
public-centric approach to

EHR services.

the benefits of EHRs in supporting

. into mitigating these barriers in
standpoint. . .
different healthcare settings.

Need for specific analysis on
how digital technologies,
including EHRs, influence
and contribute to healthcare

Lacked direct ties to healthcare
facility operational efficiency;

focused on pandemic response.
P P facility operational efficiency

during pandemics.

Limited focus on direct Need for a deeper exploration

implications for healthcare of how public-centric EHR
facility operational efficiency; services directly impact
more emphasis on the broader healthcare facility operational

digital transformation. efficiency.

Regional Context

Users preferred EMRs over
paper-based records but
highlighted issues with training
and post-training support.

Msukwa (2021)

Identified facilitators (system
Ngugi et al. (2021) functionalities, training) and
ugi et al.

gug barriers (infrastructural issues)

to EMR use.

Majority of participants satisfied
with EMRs, with a small fraction
favoring paper-based records.

Uwambaye
etal. (2017)

Zambian Situation

SmartCare faced challenges
Gumede-Moyo et al.
(2019)

related to data quality, funding,
feedback mechanisms, and
structural issues.

Focused on user perceptions; ~ Need for evaluation linking user

lacked assessment from an perceptions of EMRs to actual

operational efficiency impact on healthcare facility

standpoint. operational efficiency.

Need for a more direct

Lack of direct analysis of EMR  correlation between identified

use’s effect on healthcare facility facilitators/barriers and

operational efficiency. healthcare facility operational

efficiency.

. Need for an assessment of the

Lacked analysis on how user . . .
. . ’ . direct relationship between
satisfaction with EMRs impacts . . .
. ) user satisfaction with EMRs and

healthcare facility operational . )
. healthcare facility operational

efficiency. .
efficiency.

Need for an in-depth

Primarily highlighted challenges
o ¥y ghis & exploration of how SmartCare
within the SmartCare system .
. . . system challenges directly affect
without direct ties to healthcare 0 .
facilit tional effici healthcare facility operational

acility operational efficiency.
¥ oP 4 efficiency in Zambia.
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After outlining and describing the many works of literature, we concluded
that the body of knowledge already in existence will serve as a solid foundation
for understanding of the user perception on the effectiveness and efficiency of
EMR in comparison to paper-based records. The studied literature or research
offers a strong foundation upon which the current study can build and construct
or recommend actions that can assess the user perception on the effectiveness
and efficiency of EMR in comparison to paper-based records in Zambia.

On the other hand, the researcher found that the approach used lacked some
amount of trust because it was either qualitative or quantitative in character,
based on the literature study. This does not provide enough information on its
own because combining secondary and primary data is necessary to comprehend
the difficulties in assessing the user perception on the effectiveness and efficien-
cy of EMR. This is where this study steps in by utilizing the mixed technique to
paint a clearer picture of the problems surrounding the problem that has been
found. It is important to note that using a mixed method will, according to the
research, assist to obtain a more comprehensive image than a solitary quantita-
tive or qualitative study because it combines the advantages of both approaches.

The other research gap found in the examined literature is that there has been
essentially no study of the assessment of the user perception on the effectiveness
and efficiency of EMR in comparison to paper-based records in Zambia. In ad-
dition, the majority of the literature studied generally paid more attention to
how digital healthcare is applied than it did to assessment of the user perception

on the effectiveness and efficiency of EMR related obstacles.

3. Theoretical Framework

The theoretical framework for the study on the effects of implementing digitized
electronic health records (EHRs) on operational efficiency in healthcare institu-

tions can be based on several relevant theories as follows:

3.1. Cybernetic Control Theory

The theory postulates how digital, interactive, and interrogative technologies
enhance the performance of any process with the help of improving the
process flow integration. The performance is increased due to the involvement
of a feedback loop into the process. With the help of data provided, managers
can build various strategies for the organization. The theory shows the impor-
tance of timely feedback and controlling the deviations in the processes flow.
With the help of this theory, digital technology provides a platform by which
healthcare organization can trace the real-time data and information for in-
creasing integration in their routine processes. For example, hospital adminis-
trator and restorative staffs can have access to the continuous real-time data with
precise information because of digital technology adoption in an emergency as

well as a usual scenario.
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3.2. Stakeholder Theory

Stakeholder Theory is a view of capitalism that stresses the interconnected rela-
tionships between a business and its customers, suppliers, employees, investors,
communities, and others who have a stake in the organization. The theory ar-
gues that a firm should create value for all stakeholders, not just shareholders. In
1984, R. Edward Freeman originally detailed the Stakeholder Theory of organi-
zational management and business ethics that addresses morals and values in
managing an organization. His award-winning book Strategic Management: A
Stakeholder Approach identifies and models the groups which are stakeholders
of a corporation, and both describes and recommends methods by which man-
agement can give due regard to the interests of those groups. The theory has be-
come a key consideration in the study of business ethics and has served as a
platform for further study and development in the research and published work
of many scholars. Since the 1980s, there has been a substantial rise in the theory’s
prominence, with scholars around the world continuing to question the sustai-
nability of focusing on shareholders’ wealth as the most fundamental objective of
business. We aim to be the hub of leading stakeholder research and thinking by
providing resources to new scholars, students, and business leaders.

On the other hand, stakeholder theory is one of the management approaches
that makes it possible for managers to have a comprehensive perspective on their
responsibilities for organizational activities. From the perspective of this ap-
proach, the organization is viewed as a bundle of communications among its
various activities of stakeholders. Therefore, the main purpose of this theory is to
support managers to determine a balance between the various relationships that
can affect the organization in achieving its goals. Moreover, managers are re-

quired to integrate the efforts of different actors in the process of creating value.

3.3. Technology Acceptance Model (TAM)

Davis FD (1989) proposed an analytical model to predict user acceptance in the
use of computer technology. It is considered as one of the most widely used and
fit models to examine the behavioral and social intentions that influence the ac-
ceptance of technology (Wu JH, 2008). This study also examined the factors af-
fecting the attitudes of the nursing staff towards the implementation and usage
of EHR system and takes into consideration, the variables laid upon by Davis’s
Technology Acceptance Model (TAM). According to TAM, the behavior of
adopting information system technology is linked to the intent of using a specified
system, which is determined by the perceived usefulness from the user’s point of
view and by perceived ease-of-use. Therefore, Davis developed and validated two
distinct variables: perceived usefulness and perceived ease of use. Perceived use-
fulness referred to the level of belief in people about the fact that using the sys-
tem will help them in achieving better work performance and whether they will
use such technology or not. Perceived ease of use refers to the level or degree to

which the user considers or believes that the information system is easy to use
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and effortless. In terms of predicting the factors influencing the acceptance of
technology across many contexts such as health care, TAM has proven to be the
most favorable model in that regards (Vithanophas & Pacharapha, 2010). This
study intends to determine the attitude, intention and factors influencing the
acceptance and adoption of EHRs from user’s point of view.

The study intended to get a complete understanding of the effects of integrat-
ing digitized EHRs on operational efficiency in health care facilities by incorpo-
rating various theoretical viewpoints. The theoretical framework lead the re-
search process by informing the selection of variables, research methods, and
data analysis techniques, allowing for a systematic evaluation of the underlying

mechanisms and interactions involved in the study.

3.4. Diffusion of Innovations Theory

Diffusion of Innovation (DOI) Theory, developed by E. M. Rogers in 1962, is
one of the oldest social science theories. It originated in communication to ex-
plain how, over time, an idea or product gains momentum and diffuses (or spreads)
through a specific population or social system (Rogers, 2003: p. 249). This theory
can be used to analyze how EHR systems are adopted within healthcare settings.
It provides a framework to understand the stages through which an innovation
(EHR systems) passes (from knowledge, persuasion, decision, implementation,
to confirmation) and the factors influencing its adoption (like relative advantage,
compatibility, complexity, trialability, and observability). Applying this theory
can help identify strategies to enhance the uptake of EHRs among healthcare

professionals.

3.5. Socio-Technical Systems Theory

Sociotechnical systems design (STS) as conceived by Trist, Emery and others
(Trist & Bamforth, 1951; Trist, Higgin, Murray, & Pollock, 1963) was intended
to enhance the performance of work systems by recognizing the ways in which
the behaviours of human actors affect the operation of technology. More specif-
ically, better operational performance could be achieved when the knowledge
and capabilities of workers were leveraged to help deal with technological un-
certainty, variation and adaptation. This theory emphasizes the importance of
considering both social and technical aspects when implementing new technol-
ogy. In the context of EHRs, it suggests that successful implementation requires
attention not just to the technological system, but also to the social system, in-

cluding staff training, workflow redesign, and change management.

4. Conceptual Framework

Figure 1 outlines the conceptual framework of the study. It shows the effects of
implementing digitized electronic health records (EHRs) on operational effi-

ciency in health care facilities:
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4 N

EHRs (HEALTHRECOR
DSDIGITALIZATION) [—>

o J

Figure 1. Conceptual framework.

- R

¢ Provision of accurate, up-to-date, and complete
information about patients at the point of care
¢ Enabling quick access to patient records for

\ more coordinated, efficient care

Securely share electronic patient health records

among healthcare stakeholders

HEALTHCARE Help providers effectively diagnose patients,

FACILITY = reduce medical errors, and provide safer care

OPERATIONAL Enhancing privacy and security of patient data
EFFICIENCY Enabling providers to improve efficiency and

meet their business goals

Reducing costs through decreased paperwork,

o

improved safety, reduced duplication of testing,

and improved health /

The conceptual framework shows that the introduction of digitized EHRs in
healthcare facilities has a direct influence on operational efficiency based on the
research premise. Greater access to patient information, faster workflows, fewer
documentation errors, and greater communication among healthcare stake-
holders all contribute to this impact. Furthermore, numerous implementation
obstacles and impediments may influence implementation effectiveness, acting
as moderating variables. The research took place in healthcare facilities in Lusa-
ka, Zambia.

The above conceptual framework can be simplified into Equation (1) as fol-

lows:
Operational Efficiency (OE)

(1)
= f (EHR Adoption Utilization Effectiveness, Challenges)

where:
o OE represents the operational efficiency in healthcare facilities.
e EHR Adoption is the extent to which EHRs are adopted in healthcare facili-
ties.
e EHR Utilization reflects how EHRs are used in these settings.
e EHR Effectiveness compares the efficacy of EHRs against traditional paper
records.
e Challenges denote the barriers in EHR implementation and their impact on
efficiency.
This formula encapsulates the core aspects of the conceptual framework, illu-
strating that operational efficiency in healthcare facilities is a function of these

various EHR-related factors.

5. Research Methodology
5.1. Research Design

Orodho & Kombo (2002) further define a research design as the scheme, outline
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or plan that is used to generate answers to research problems. The study will
adopt a descriptive research design. The mixed methodology approach was used,
where both qualitative and quantitative data was obtained. The qualitative me-
thod helped to obtain in-depth information whilst the quantitative helped gene-
ralize the results. Advantage of mixed methodology is that it reflects partici-
pant’s point of view. There are various research designs in research such as
cross-sectional, longitudinal, descriptive, experimental, observational, explora-
tory, causal design just to mention a few. The most suitable research design for
this study will be the descriptive research design as the study will seek to estab-
lish if the factors influencing the adoption of e-services by the informal sector
under the Extension of Coverage to the Informal Sector exists between the inde-
pendent and dependent variables which are Performance Expectancy, Social In-
fluence, Effort Expectancy and Facilitating Conditions.

With the descriptive design, the study can identify the independent and de-
pendent variables, to test units and to randomize participants in the study. This
should create representative samples free from bias and thereby reduces sam-
pling error. With this type of design, there is no need to study a whole popula-
tion, but a sample can be drawn from the population and the results can be in-
ferred to the population. Not only that, but the study will also need to statistical-
ly analyse the data.

5.2. Population of the Study

The target population included all health workers working in various health
posts within Lusaka and who are using EHRs in their clinical practice during the
data collection phase. All health workers will be purposively sampled to partici-
pate in the study. The total population for the study is expected to be 243 health
care workers, healthcare facility administrators and data entry clerks within Lu-
saka district at ten public health care facilities using an EHR to administer pa-

tient care.

5.3. Sample and Sampling Procedure

Determining the sample sizes involves resource and statistical issues. Usually,
researchers regard 100 participants as the minimum sample size when the popu-
lation is large (Alshibly, 2018). This study will use a sample size of 150 from a
population of 243 people in ten public healthcare facilities using an EHR in Lu-
saka, with a 5% margin of error, 95% confidence level and with a response dis-

tribution of 50%. Below is the Equation (2) used to arrive at the sample size:

x = Z(c/100)2r (100 —r) (2)
Sample size(n) = Nx/2 (3)
Margin of error(E)=Sqrt[(N —n)x/n(N —1)] (4)
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where N is the population size, ris the fraction of responses that you are inter-

ested in, and Z (¢/100) is the critical value for the confidence level c.

5.4. Data Collection

The type of data collection methods used in this research had a profound influ-
ence on the quality of data collected from the respondents. Therefore, in view of
the above, this study utilized two major data collection methods: primary and
secondary data collection methods. The primary data collection methods in-
volved the use of questionnaires, which were developed through a collaborative
process involving subject matter experts in healthcare informatics and opera-
tional efficiency. The questionnaire was based on key themes identified in the li-
terature review, ensuring alignment with our research objectives. The study tar-
geted healthcare professionals, administrators, and clerks at ten public health-
care facilities in Lusaka using EHR systems. A stratified sampling method was
used, ensuring representation across different roles and experience levels with
EHR systems. Facilities were selected based on their adoption stage of EHRs to
capture a range of perspectives on digitalization impacts. The questionnaire was
administered electronically via email and in-person for those with limited inter-
net access, ensuring broad participation.

In this study, secondary data were meticulously selected from a diverse array
of sources to enrich the primary data collected via questionnaires. The selection
encompassed peer-reviewed academic journals, comprehensive industry reports,
and authoritative government publications from the period 2010 to 2023, with a
geographical focus on studies conducted within Zambia and similar healthcare
contexts globally. These documents were chosen for their direct relevance to the
digitalization of health records and their impact on operational efficiency in
healthcare facilities. A thorough content analysis was employed to extract perti-
nent data, focusing on insights related to the adoption, challenges, and outcomes
of EHR implementations.

Primary data from questionnaires were integrated with secondary data from
literature to provide a holistic view of EHR impacts on operational efficiency.
This mixed-methods approach allowed for a richer analysis, enabling not just
the confirmation of trends but also the exploration of nuanced insights into EHR

implementation challenges and benefits.

6. Research Results and Analysis

Data analysis involved both quantitative and qualitative methods. Quantitative
responses were analysed using Statistical Package for Social Sciences (SPSS ver-
sion 27) for descriptive and inferential statistics, exploring relationships between
EHR adoption levels and perceived operational efficiency. The presentation of
the qualitative data findings was conducted utilising the software application

Microsoft Excel.
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6.1. Demographic Information Analysis

Table 2 provides a crosstabulation of the gender of the respondents and how
long they worked at the health facility (in months). Many of the respondents re-
ported to have worked at their respective health facilities for more than 24
months. Of which, out of the 66 that had worked at their health facility, 25 were
male and 41 were females. On the other hand, only 22 respondents; 8 males and
14 females, had worked at their health facility for less than 6 months. The range
with the lowest number of frequencies was the range from 13 to 18 months,
having 14 respondents: 6 males and 8 females.

Table 3 provides a cross tabulation of gender and the age of the respondents.
Results show that majority of both genders, were in the 26 - 30 years range, with
21 being male and 39 females. The next age range with the highest frequency of
respondents was the range 31 to 35 years, having 15 males and 18 females, giving
a total of 33 respondents. While the other ranges, 20 - 25, 36 - 40 and those
above 40 years, all had a frequency of 19 respondents falling in each of the
ranges.

The respondents were further asked their occupation in their health facility.
Figure 2 shows that many of the respondents, 48% of the recorded 150 res-
ponses were healthcare professionals (e.g., doctor, nurse, pharmacist). 29% of
the respondents were Data Entry Clerks, while 15% were health facility adminis-
trators, 3% were counsellors and 2% were peer mentors. The rest of the occupa-
tions indicated by the respondents included peer mentors, facility case worker,

clinical officer general and peer educators, all had a representation of 1% each.

Table 2. Cross tabulation of Gender*Years worked at health facility.

Years worked at health facility (in months)
Variable Description Total
<6 6tol12 13-18 19to24 Above24

Gender Male 8 9 6 6 25 54
Female 14 18 8 15 41 96
Total 22 27 14 21 66 150

Table 3. Cross tabulation of Gender*Age.

Age (in years)
Variable Description Total
20-25 26-30 31-35 36-40 Above40

Gender Male 7 21 15 7 4 54
Female 12 39 18 12 15 96
Total 19 60 33 19 19 150
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Occupation
1% 1% 2%
3% 1% u Healthcare professional

(e.g., doctor, nurse, pharmacist)-73
f | ‘ '

Figure 2. Occupation of respondents.

1 Health facility administrator-22

& Data Entry Clerk-43
Counselor-5

u Facility Case Worker-1

u Clinical Officer General-2

u Peer Mentor-3

= Nutritionist-2

6.2. Descriptive Statistics

6.2.1. Perceived Impact on Operational Efficiency

In the analysis of the responses (see Table 4), it was found that the mean value,
exceeding 3, indicates that many respondents expressed agreement with the pro-
vided statements. Moreover, the standard deviation, notably smaller than the
mean, implies that the data points closely cluster around the mean, signifying
low variability in the data.

Furthermore, the examination of responses reveals that all response distribu-
tions exhibited negative skewness, denoting that a greater proportion of res-
ponses were concentrated toward the lower end of the scale, with fewer at the
higher end. In contrast, the kurtosis statistic displayed positive values for all
responses, suggesting that the distributions were more peaked and had heavier
tails compared to a normal distribution. This observation indicates the potential

presence of extreme scores or outliers within the data.

6.2.2. Implementation, Challenges and Barriers
The analysis of responses in this study indicates several key points about the da-
ta. Firstly, the mean value of all responses, which was found to be greater than 3,
suggests that many respondents agreed with the statements under consideration.
Secondly, the examination of the standard deviation revealed that it was consi-
derably smaller than the mean. This indicates that the data points were closely
clustered around the mean, signifying low variability within the dataset.
Furthermore, it was observed that all responses exhibited negative skewness,
consistent with the findings presented in Table 5. This negative skewness, where
values are less than 0, implies that a higher proportion of responses fell towards
the lower end of the scale, with fewer responses at the higher end.
Lastly, when considering kurtosis statistics, it was noted that some statements

had negative kurtosis, while others had positive kurtosis. Negative kurtosis values
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Table 4. Description for items on perceived impact on operational efficiency.

Items Mean Std. Dev. Skewness Kurtosis

Digitized EHRs (e.g., SmartCare) have

. . . . 3.71 0.965 -0.986 0.942
improved access to patient information

Digitized Electronic Health Records (e.g.,
SmartCare) have made things easier by 3.74 0.93 -1.081 1.209
simplifying how we do tasks

The use of digitized Electronic Health Records
(e.g., SmartCare) has led to a decrease in 3.66 0.858 —-0.962 0.958
mistakes and inaccuracies in documentation.

Digitized Electronic Health Records (EHRs),
such as SmartCare, have enhanced
L . 3.63 0.979 -1.12 1.033
communication and collaboration among

healthcare professionals.

Digital Electronic Health Records (EHRs),
such as SmartCare, have made it more
. . . 3.79 0.887 -0.854 0.656
convenient to access and retrieve patient

information.

Table 5. Description for items on implementation, challenges and barriers.

Items Mean Std. Dev. Skewness Kurtosis

A lack of resources (such as funding or
technical support) has acted as a barrier to
. . . 3.73 0.976 -0.921 0.636
the successful implementation of Electronic

Health Records (EHRs)

Reluctance among healthcare professionals to
embrace changes impacted the adoption of 3.59 0928 -0.563  0.031
Electronic Health Records (EHRs)

Concerns about the security of patient data
and the protection of patient privacy were
L. . . . 3.43 1.12 -0.688 —-0.264

significant obstacles in the implementation

of EHRs

Lack of training for staff on EHR systems
impacted on the successful implementation 3.73 0996  -0.997  0.899
of these systems

Lack of adequate human resource as impacted
the adoption the Electronic Health Systems 3.69 0942  -0.846  0.531
(EHRs) like SmartCare

Difficulties in combining Electronic Health
Records (EHR) systems with existing healthcare
. 3.26 1.096 -0.813 -0.253
systems or infrastructure presented obstacles

to smooth implementation
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(less than 0) suggest a distribution that is flatter and less peaked than a normal
distribution, indicating a lack of extreme scores. Conversely, positive kurtosis
values (greater than 0) indicate a distribution, that is more peaked and has
heavier tails than a normal distribution, suggesting the presence of extreme
scores or outliers in the data.

In summary, the analysis of responses in this study highlights the agreement
among respondents, low variability in the data, a tendency for responses to be
skewed towards the lower end of the scale, and the presence of both flatter and

more peaked distributions, depending on the specific statements considered.

6.2.3. Overall Satisfaction and Recommendations
In the analysis of responses (see Table 6), it became evident that the mean value,
exceeding 3, signified a predominant agreement among the respondents with the
statement. Additionally, examining the standard deviation revealed that it was
significantly smaller than the mean, indicating a tight clustering of data points
around the mean. Consequently, the dataset was characterized by low variability.
Moreover, the examination of responses unveiled negative skewness across all
responses. This negative skewness, falling below 0, implied a concentration of
responses toward the lower end of the scale, with fewer responses toward the
higher end. The kurtosis statistic also exhibited a negative value, implying a dis-
tribution that was less peaked and flatter in comparison to a normal distribution.

This observation indicated an absence of extreme scores in the dataset.

7. Summary, Conclusions and Recommendations
7.1. Summary of Findings

The first objective of the study was to assess how widely EHRs are adopted
and used in healthcare facilities and their direct impact on operational effi-
ciency.

The study revealed a mixed picture of EHR adoption among healthcare facili-
ties, with varying degrees of integration and utilization. While a significant
number of respondents (107) had been using EHRs for more than three years,
indicating a group of early adopters, others had only recently adopted the system
or had not yet implemented EHRs at all. This suggests a need for further efforts

to promote EHR adoption across the healthcare sector.

Table 6. Description for overall satisfaction and recommendations.

Items Mean Std. Dev. Skewness Kurtosis

Overall, how satisfied are you with the
digitized EHR system in terms of

. . . . . 3.35 1.118 -0.326 -0.719
improving operational efficiency in
your health care facility?
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The study also explored the impact of EHR utilization on operational effi-
ciency. Findings indicate that EHRs have the potential to streamline workflows,
reduce errors, and enhance patient care. For instance, EHRs can facilitate elec-
tronic documentation, improve communication between healthcare providers,
and provide real-time access to patient records. However, the full realization of
these benefits may depend on factors such as the level of EHR adoption, the
quality of EHR implementation, and the training of healthcare providers in EHR
use.

The second objective was to analyze the differences in effectiveness be-
tween EHRs and traditional paper-based records in healthcare facilities.

The study revealed a mixed pattern regarding the utilization of paper-based
and electronic health records. A substantial portion of respondents (101 out of
the 150 responses) reported using both systems simultaneously, indicating an
ongoing transition towards fully digital records. This hybrid approach suggests
the persistence of legacy paper-based systems or a gradual shift to EHRs. Con-
versely, 35 of respondents adopted EHRs exclusively, demonstrating the effec-
tiveness of electronic records in streamlining healthcare processes. Additionally,
14 respondents were found to be using both paper-based records and EHRs at
the same time. This contrast underscores the ongoing evolution of record-keeping
practices in healthcare facilities.

The third objective was to evaluate how EHRs affect operational efficien-
¢y, focusing on care processes, resource management, and service delivery.

The study revealed a positive perception of EHRs among healthcare profes-
sionals, with most participants acknowledging their potential to enhance opera-
tional efficiency. Healthcare providers reported improved access to patient in-
formation, streamlined task completion, reduced errors and inconsistencies in
documentation, enhanced communication and collaboration, and greater con-
venience in accessing patient data. These perceived benefits align with the antic-
ipated impact of EHRs on operational efficiency.

To further assess the influence of EHRs on operational efficiency, the study
examined their impact on care processes, resource utilization, and overall service
delivery. Findings indicated that EHRs have contributed to improved care processes
through standardized care protocols, clinical decision support tools, and auto-
mated reminders. Additionally, EHRs have led to more efficient resource utiliza-
tion through inventory management systems, patient tracking capabilities, and
real-time scheduling tools. Overall service delivery has also benefited from EHRs
through enhanced patient engagement, reduced readmission rates, and improved
patient satisfaction.

Finally, the fourth objective was to examine the main challenges and bar-
riers to EHR implementation in healthcare facilities and how these affect
operational efficiency.

The study revealed several challenges and barriers that impede the adoption

and implementation of EHR systems in healthcare facilities, with significant
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consequences for operational efficiency. These challenges include resource limi-
tations, resistance to change among healthcare professionals, security and priva-
cy concerns, inadequate staff training, staffing shortages, and integration diffi-
culties. These issues hinder workflow, increase workloads, and strain resources,
ultimately leading to reduced efficiency and potential compromises in patient
care. To ensure the successful implementation and utilization of EHRs, health-
care facilities must prioritize addressing these challenges. By overcoming these
obstacles, healthcare facilities can reap the full benefits of EHRs, including en-

hanced patient care, improved operational efficiency, and reduced costs.

7.2. Conclusions

In conclusion, a holistic approach that combines resource allocation, training,
security measures, change management, staffing considerations, integration plan-
ning, continual evaluation, and collaboration is necessary to maximize the bene-
fits of EHR adoption. By addressing these recommendations, healthcare facilities
can optimize operational efficiency, improve patient care, and successfully navi-

gate the complexities of EHR implementation.

7.2.1. Recommendations
Based on the findings of the study, a set of recommendations emerges to facili-
tate the effective adoption and utilization of Electronic Health Records (EHRs)
in healthcare facilities:
o Ensure Adequate Resources and Support:

1) Allocate sufficient funding and technical support for the successful imple-
mentation and ongoing maintenance of EHR systems.

2) Provide healthcare professionals with the necessary tools, infrastructure,
and training to effectively utilize EHR systems.
o Prioritize Data Security and Compliance:

1) Implement robust security measures, including encryption, access controls,
and audit trails, to protect patient data within EHR systems.

2) Adhere strictly to data protection regulations to safeguard patient informa-
tion and alleviate concerns about data security.
o Address Staffing Needs and Human Resources:

1) Assess staffing needs and consider hiring or training additional personnel
to support EHR implementation and ongoing system maintenance.

2) Ensure adequate staffing levels, particularly during the initial stages of EHR
implementation, to streamline operations and address potential challenges.
¢ Foster Effective Change Management:

1) Engage healthcare staff in decision-making processes related to EHR adop-
tion.

2) Communicate the benefits of EHR implementation transparently to alle-
viate resistance and foster a culture of acceptance.

3) Identify and involve EHR champions within the organization to promote
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the system and encourage its adoption.
¢ Plan for Integration and Compatibility:

1) Assess compatibility with legacy systems and ensure seamless data exchange
between different components of the healthcare ecosystem.

2) Develop a robust integration strategy to prevent disruptions during imple-
mentation and streamline overall operations.
¢ Emphasize Continuous Monitoring and Evaluation:

1) Regularly seek feedback from healthcare professionals and patients to iden-
tify issues and opportunities for improvement.

2) Adopt an iterative approach that ensures EHR systems evolve to meet
changing needs and remain user-friendly.
¢ Promote Knowledge Sharing and Collaboration:

1) Encourage knowledge sharing and collaboration among healthcare facilities
to expedite the learning curve and address common challenges.

2) Facilitate the exchange of experiences and best practices between facilities
with longer EHR usage and those in the early stages of adoption.

3) Create a supportive community where insights are shared, challenges are

collectively addressed, and collective learning can thrive.

7.2.2. Limitations of the Study

Sample Size and Generalizability: The study’s sample size may be limited,
potentially affecting its representativeness. Future research could benefit from
larger and more diverse samples to improve the generalizability of findings to a
broader range of healthcare facilities and settings.

Self-Reported Data: The study relied on self-reported data from healthcare
professionals, which may be subject to bias or inaccuracies. Future studies could
incorporate objective measures or data validation to enhance the reliability of
the findings.

Cross-Sectional Design: The study employed a cross-sectional design, cap-
turing data at a single point in time. Longitudinal research could provide in-
sights into the evolving nature of EHR adoption and its long-term impact on
operational efficiency and patient care.

Regional Variations: The study’s findings may be influenced by regional or
geographical variations in healthcare practices and resources. Future research
could explore how regional disparities affect EHR adoption and its challenges
and benefits.

Qualitative Insights: While the study provided valuable quantitative data,
qualitative research methods, such as interviews or focus groups, could offer dee-
per insights into the experiences, perceptions, and motivations of healthcare

professionals during EHR adoption.

7.2.3. Recommendations for Future Studies
Longitudinal Research: Future studies should adopt a longitudinal approach

to track EHR adoption and its impact over time. This would allow for a more
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comprehensive understanding of how EHRs evolve within healthcare facilities
and how their effects change over the years.

Comparative Analysis. Comparative studies that examine EHR adoption and
its effects in different healthcare systems, countries, or regions can reveal valua-
ble lessons and best practices for overcoming specific challenges and optimizing
EHR utilization.

Patient Outcomes: Future research should explore how EHR adoption im-
pacts patient outcomes, safety, and satisfaction. Understanding the direct bene-
fits to patients can further justify the investment in EHR systems.

Healthcare Provider Perspectives: Investigating the perspectives of different
healthcare provider roles (e.g., physicians, nurses, administrators) separately can
reveal variations in how EHR adoption affects various stakeholders within
healthcare facilities.

Cybersecurity and Privacy. Given the growing importance of data security,
research should continue to focus on the development and assessment of robust
cybersecurity measures within EHR systems to safeguard patient data and ad-
dress privacy concerns.

Health Equity. Future studies should consider the potential impact of EHR
adoption on health equity, including disparities in access to care and health out-
comes among different patient populations.

Cost-Benefit Analysis: Conducting cost-benefit analyses can help quantify
the financial implications of EHR adoption, considering both initial implemen-
tation costs and long-term benefits in terms of operational efficiency and im-
proved patient care.

In conclusion, while the present study provides valuable insights into EHR
adoption and its impact on operational efficiency in healthcare facilities, there
remain several avenues for future research to build upon and expand our under-

standing of this dynamic and evolving field.
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