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Abstract

Background Electronic medical record (EMR) systems have significantly transformed how healthcare data is created,
managed, and utilized, offering improved legibility, accessibility, and support for clinical decision-making compared
to paper records. In Lesotho, the system was implemented to enhance patient care, track patients, and generate
reports for evidence-based programming. It is imperative to understand how healthcare workers (HCWs) perceive
the system as frontline end-users; thus, the aim of the study was to explore HCWSs' perceptions of the system, focusing
on perceived usefulness (PU) and perceived ease of use (PEU) and factors influencing acceptance and utilization in
Mafeteng district.

Methods A descriptive cross-sectional study design was conducted; 145 healthcare workers from 17 health

facilities were invited to participate. The Technology Acceptance Model was incorporated into a self-administered
questionnaire. The analysis employed descriptive statistics and the constructs of PU and PEU using Stata/BE 18.0.
Multiple regression examined HCWs' perceptions, while verbatim text from participants clarified quantitative findings.

Results The study had a 49% response rate (n=71). Most participants were female (70.42%; n=50), with registered
nurse midwives as the most common profession (45.07%; n=32). A large proportion reported ‘good’or ‘very
good’computer skills (43.66%; n=31). For PU, 87.32% found the EMR system useful, 83.1% agreed it improves job
performance, and 83.1% said it saves time. For PEU, 85.91% found the system easy to use, 81.69% could recover from
errors, and 85% could remember task procedures. Network connectivity and electricity supply were cited as barriers to
the effective use of the EMR system in health facilities, resulting in interruptions in service delivery. The characteristics
of sex and profession had no significant impact on PU and PEU, while both qualification (p=0.035) and computer
skills (p=0.007) were significant, indicating a positive association with greater PEU of the EMR system.

Conclusion HCWs in the Mafeteng District exhibited positive attitudes toward the EMR system, recognising its
usefulness, ease of use, and efficiency. Sustaining computer literacy and addressing infrastructural challenges could
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further enhance the successful implementation and adoption of the system, ultimately improving patient care

outcomes.

Keywords Acceptance, Ease-of-use, EMR system, Healthcare workers, Perceptions, Technology acceptance model,

Usefulness

Background

Since February 2015, the US President’s Emergency
Plan for AIDS Relief (PEPFAR) has supported Lesotho’s
Ministry of Health (MOH) in transforming the coun-
try’s Health Management Information System (HMIS)
by introducing the District Health Information Software
2 (DHIS2) for data capture, storage, and program que-
ries, which has drastically enhanced the quality of HIV
care and treatment data [1]. However, discrepancies per-
sisted between the program data in DHIS2, and survey
data from the Lesotho Population-based HIV Impact
Assessment (LePHIA), a household-based national sur-
vey conducted between November 2016 and May 2017
to provide a detailed status of the HIV epidemic in the
country [2]. For example, while the LePHIA survey esti-
mated that 235,135 people living with HIV were on anti-
retroviral therapy (ART) drugs, the DHIS2 reported only
149,951 [2].

Recognizing the significant gap identified, the Ministry
of Health (MOH) took proactive steps to address it by
using electronic medical records (EMR). Their approach
involved adopting, developing, and deploying an open-
source client-level electronic register (eRegister) tailored
for HIV, Tuberculosis (TB), and Maternal and Child
Health (MCH) services. This strategic shift was based on
the recommendations from a thorough assessment con-
ducted in 2017, which highlighted the inadequacies of
the hospital-based EMR system previously introduced
across 16 public health hospitals in Lesotho’s 10 districts
back in 2013 [1].

The evaluation highlighted numerous challenges
encountered during the initial implementation of the
hospital-based EMR system. These included the Minis-
try not receiving crucial monthly outpatient department
(OPD) reports from the 16 hospitals, discontinuation
of EMR implementation in several health facilities, and
instances of substandard implementation where EMR
systems remained in use but were not optimally utilized
[3].

Building upon lessons learned from this pilot, the
eRegister emerged as a promising solution, serving as a
clinical decision-support tool to enhance patient care and
as a dynamic monitoring and evaluation instrument to
address underreporting. Notably, the eRegister’s integra-
tion with the national DHIS2 facilitated more robust data
collection and analysis. Given its demonstrated efficacy,
the MOH devised a three-phased implementation plan

to systematically roll out the eRegister across relevant
healthcare settings [3], as illustrated in Fig. 1 below.

The MOH implemented the EMR system in 2018, to
collect and use high-quality patient-level data, to uniquely
distinguish and track patients through the 95-95-95 tar-
gets, and to automatically generate facility-level routine
and key operational reports in support of data usage and
evidence-based programming [1]. An EMR is a comput-
erized system for keeping track of patient health informa-
tion that offers ways to gather, store, and display patient
data to provide HCWSs with accurate and up-to-date
information about the patient’s medical records to sup-
port patient care and enhance the quality of healthcare
[4-6].

The implementation of EMR benefits healthcare work-
ers (HCWs), patients, and healthcare sector manage-
ment in different ways. However, HCWs are in the best
position to report what encourages or limits its usage as
they are the first-hand users of the system [7, 8]. The use
of EMR improves healthcare quality, productivity, and
efficiency while also leading to better public health out-
comes [9] and aligning with the Sustainable Development
Goal (SDG) 3 of good health and well-being [10]. The
benefits of EMR include enhanced data quality as well as
improved and prompt access to records for all healthcare
service providers [3, 11-13].

Moreover, EMR provides patients with easy access
to their medical health records which promotes better
health outcomes due to improved self-care, informed
decision-making, enhanced medical compliance, and
stronger trust and communication between patients and
HCWs [14—18]. Some of the benefits relate to time man-
agement and cost savings due to reduced duplication of
tests and sharing of patient records among HCWs [19,
20], as well as reduced healthcare costs, storage facilities,
and overall healthcare services such as medical transcrip-
tions and reporting [21, 22].

The challenges of EMR implementation include stan-
dardized communication between patients and physi-
cians which results in a more formal relationship [4, 5,
13]. The system is believed to significantly change the
workflow of HCWs, hence complicating workloads and
reducing productivity [23, 24]. In addition, the limited
adoption and use of EMR systems in developing coun-
tries are related to HCWs’ attitudes, awareness levels, ful-
filment with the system or workflow [25], lack of proper
management, resistance from users, poor commitment
from staff, and lack of computer skills [6, 26, 27]. A lack
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Fig. 1 Stages of the register implementation [Created by the researcher]

of training also contributes to the high rate of EMR rejec-
tion by the HCWs as studies postulate that sufficient
training related to EMR implementation is associated
with improved well-being of HCWs and appears to be
extremely crucial [4, 28].

There are no studies available related to the views of the
frontline end-users of the system since the EMR imple-
mentation of the system in Lesotho. It is imperative to
understand HCWSs’ perceptions of the usage of the sys-
tem, and their willingness to utilize it, as they influence
the effectiveness of its implementation. Therefore, this
study aimed to examine HCWSs’ perceptions of the EMR
system in the Mafeteng district in Lesotho.

Ethical clearance for the study was obtained from
the University of Pretoria Faculty of Health Sciences
Research Ethics Committee (reference number 492/2023)
and the Ministry of Health (MOH) National Research
Ethics Committee of Lesotho (ID237-2023). Permission
to collect data was obtained from the District Health
Management Team of Mafeteng. Participants were duly
informed that participation in the study was voluntary. A
signed informed consent form was required to proceed.

Methods

Study design and setting

A descriptive cross-sectional study was conducted at 17
government and Christian Health Association of Lesotho
(CHAL) healthcare facilities in the Mafeteng district. The

health facilities included one district referral hospital and
16 clinics.

Study population and sample

One hundred forty-five HCWs who were involved in the
utilization of the EMR system in the Mafeteng district
were invited to participate in the study. These HCWs
included registered nurse midwives, nurse assistants,
HTS counselors, and data clerks. Purposive non-random
sampling was used to select participants from the study
population, focusing on HCWs actively utilizing the EMR
system to ensure inclusion of individuals with relevant
experience and insights into its use and challenges. The
questionnaire was distributed to the respondents via a
link to a web-based questionnaire (Google form) during
site visits, and those who did not utilize the system were
excluded from the study.

Data collection

A structured questionnaire was developed, guided by one
from Tubaishat [29] which determined the factors asso-
ciated with HCWs’ perceptions of the EMR system. For
this study, modifications were made by adding an open-
ended section to each question, allowing respondents to
elaborate on their choice of response. The original ques-
tionnaire developed by Davis consists of 28 items that
assess both PU and PEU. The reliability of PU and PEU
was found to be 0.97 and 0.91 respectively, while their
validity was reported significant at a level of 0.05, with
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PU being consistently significant and PEU significant
95.6% of the time [29].

There are a few theoretical frameworks that dominate
studies of health information technology (HIT) imple-
mentation. The Unified Theory of Acceptance and Use
of Technology (UTAUT), for example, integrates several
models by identifying four key constructs, performance
expectancy, effort expectancy, social influence and facili-
tating conditions to explain user intentions to use tech-
nology and subsequent usage behaviour [30]. The model
is advantageous because it is considered comprehensive
and considers social influence, but is however complex
and requires extensive data collection. The Consolidated
Framework for Implementation Research (CFIR), on the
other hand, provides a comprehensive structure for the
comprehension of the factors that influence the imple-
mentation of interventions, which includes five major
domains; intervention characteristics, outer setting, inner
setting, characteristics of individuals, and process, which
assists in identifying barriers and facilitators to imple-
mentation [30]. CFIR is comprehensive and flexible but
can be complex and require thorough comprehension.

This study however adopted the Technology Accep-
tance Model (TAM), a theoretical framework that
explains how users come to accept and use a technology,
which centers on PU and PEU as the main influencers
of individuals’ acceptance and intention to utilize a sys-
tem [31]. Perceived usefulness is defined as the extent
to which an individual believes that using technology
will enhance their job performance while PEU is char-
acterized by the extent to which an individual perceives
technology as easy to learn, use, and integrate in their
workflow [32]. The model proposes that these percep-
tions influence users’ attitudes toward the usage of tech-
nology, hence affecting their intentions to adopt and
intention to utilize it.

The questionnaire for this study, which adopted TAM,
was pretested with ten respondents from health facilities

Table 1 Demographic characteristics of respondents

Characteristics N (%)
Sex Male 21(29.58)
Female 50 (7042)
Profession Registered nurse midwife 32 (45.07)
Nurse assistant 5(7.04)
HTS counsellor 8 (25.35)
Data clerk 6 (22.54)
Qualification COSC/LGCSE 2(16.90)
Diploma 4 (33.80)
Bachelor’s Degree (43 66)
Honors/Postgraduate Diploma 4 (5.63)
Computer skills Poor 4 (5.63)
Good 36 (50.70)
Very Good 1 (43.66)
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outside the sites of interest, to ensure reliability, accuracy,
and consistency.

Data analysis

Stata/BE 18.0 was used to analyze the data after it was
entered into EpiData software. Descriptive statistics was
conducted to calculate the frequencies of the demo-
graphic characteristics of the sample and the PU and PEU
of the EMR. Multiple regression analysis was conducted
to identify the outcomes of the healthcare workers’ per-
ceptions. Additional text by participants was extracted to
clarify quantitative results.

Results

Descriptive analysis of participants’demographic
characteristics

There was a response rate of 49% (n=71). Table 1 below
demonstrates the demographic characteristics of the
respondents. Among the professions represented, reg-
istered nurse midwives constituted the largest group
(45.07%), while nurse assistants made up a smaller pro-
portion (7.04%). Regarding educational qualifications,
12 respondents (16.90%) held the Cambridge Overseas
School Certificate (COSC) / Lesotho General Certificate
of Secondary Education (LGCSE) qualification, while
the majority of the respondents were Bachelor’s degree
holders (43.66%). Notably, many participants (94.36%)
reported having ‘good’ and ‘very good’ computer skills,
implying that they were proficient in common computer
applications and tools such as Microsoft Word, Excel,
and PowerPoint.

Perceived usefulness

According to Tables 2 and 52.11% of the HCWs strongly
agreed, while 35.21% agreed that the EMR system is use-
ful in their job. The respondents stated that the system
makes patients’ record keeping and retrieving of informa-
tion very easy. One respondent mentioned that the sys-
tem enables the immediate appointment of patients’ next
visit dates and thus minimizes the risk of missed appoint-
ments. Approximately 38.03% of the HCWs agreed while
32.39% strongly agreed that their jobs would be difficult
without the EMR system, and the majority (83.1%) agreed
or strongly agreed that the system improves their job per-
formance. The respondents stated that compiling reports
has become easier with the use of the system, hence mak-
ing their jobs less difficult. They also indicated that the
system has made patient monitoring and management
easier since access to patients’ records is effortless.

A significant number of the HCWs (78.87%) agreed or
strongly agreed that the EMR system saves them time
and enables them to accomplish more tasks than would
otherwise be possible, as postulated by 71.84% of the
respondents. A large proportion of the HCWs (84.51%)
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Table 2 PU items
PU items Rating Scale
Strongly Disagree Neutral Agree Strong-
Disagree ly
Agree
1. My job would be difficult to perform without EMRs 2.82 7.04 19.72 38.03 3239
2. Using EMRs improves my job performance 141 423 11.27 36.62 4648
3. EMRs save me time and enable me to accomplish tasks more quickly 2.82 5.63 12.68 25.35 53.52
4. Using EMRs allows me to accomplish more work than would otherwise be  2.82 423 21.13 30.99 40.85
possible
5. Using EMRs enhances my effectiveness on the job 0 7.04 12.68 3239 47.89
6. Using EMRs improves the quality of work | do 0 423 11.27 35.21 493
7.Using EMRs increases my productivity 563 423 14.08 35.21 40.85
8. Overall, | find the EMR system useful in my job 0 2.82 9.86 3521 5211
Table 3 PEU items
PEU items Rating Scale
Strongly Disagree Neutral Agree  Strong-
Disagree ly
Agree
1. I often become confused and make frequent errors when | use the EMR system 3944 45.07 9.86 141 423
2. Interacting with the EMR system is often frustrating and requires me to consult the  47.89 338 9.86 563 2.82
manual more often
3. Interacting with the EMR system requires a lot of mental effort 40.85 2535 18.31 14.08 141
4.1find it easy to recover from errors encountered while using the EMR system 423 563 845 3239 493
5.The EMR system often behaves in unexpected ways 563 3803 2394 26.76 563
6.1 find it cumbersome (difficult) to use the EMR system 50.7 35.21 423 2.82 7.04
7.1t is easy for me to remember how to perform tasks using the EMR system 141 7.04 563 3944 46.48
8. Overall, | find the EMR system easy to use 563 2.82 563 26.76 59.15

believe that the system improves the quality of work they
do and 76.06% trust that it increases their productivity.
They mentioned that reports from the EMR system meet
most of the data quality dimensions such as timeliness,
and they also have an opportunity to make informed
decisions concerning patients’ health needs. However,
approximately 9.82% of the HCW's are neutral about the
usefulness of the system, as they believe that they have
been performing tasks very well without it, and some
believe that it has added more workload.

Perceived ease of use

As shown in Table 3, a vast majority of the HCWs
(59.15% and 26.76%) found the EMR system easy to use.
This is supported by the respondents’ opinions that the
language of the system is very easy and straightforward
and that they receive supportive supervision from the
implementers where they obtain clarity on several issues
related to the system. The majority of the HCWs (47.89%)
strongly disagreed, while 33.8% disagreed that interact-
ing with the system is often frustrating and requires fre-
quent consultations with the manual. A total of 40.85%
of the HCWs strongly disagreed, while 25.35% disagreed
that interacting with the system requires a lot of men-
tal effort. In addition, 85.91% strongly disagreed or dis-
agreed that they find the system cumbersome to use.

Several respondents highlighted that they received ade-
quate training which enabled them to navigate the system
effectively, as one noted, “The training was sufficient to
help me use the system without relying on the manual”
The other respondents echoed this statement, emphasiz-
ing that the hands-on approach to the training sessions
facilitated ease-of-use.

A notable number of the HCWs (81.69%) agreed or
strongly agreed that they find it easy to recover from
errors encountered while using the system, while 85.92%
find it easy to remember how to perform tasks using the
EMR system. This pertains to the fact that the system
highlights errors immediately and autocorrects some of
the errors. The respondents also pointed out that the sys-
tem allows editing of information at any point and that
errors are usually highlighted by a star, and hence are
easy to recognize and recover. The HCWs highlighted
frequent challenges related to network connectivity and
electricity availability, which impact the functionality
of the EMR system. Many noted issues such as slow or
unstable internet, with comments such as, “The network
is sometimes not stable,” and, “The system is sometimes
very slow” Others mentioned more severe interruptions,
stating, “The system can go down for hours,” or, “When
there is no electricity, it cannot be used” A smaller por-
tion of the HCWs (8.45%), however, do not find the EMR
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Table 4 Linear regression for PU

Predictor Coefficient Stan- p-value 95%
variable dard confidence
error interval

Constant 1.808 0699 0012 0413 to0 3.203
Sex 0.029 019 0879 -0.350 to 0408
Profession -0.028 0.073 0.701 -0.173t0 0.117
Quialification 0.182 0.105 0.088 -0.028 t0 0.391
Computer skills ~ 0.641 0167 0 0.308 t0 0.975

Observations=71 R-squared=0.3155 Adj R-squared=0.2740 F-statistic=7.60
Prob>F=0.0000

Table 5 Linear regression for PEU

Predictor Coefficient Stan- p-value 95%
variable dard confidence
error interval
Constant 1.06 1.003 0.294 -0.941 to 3.062
Sex 0.016 0272 0953 -0.527 t0 0.560
Profession 0.054 0.104  0.606 -0.154 t0 0.262
Qualification 0324 0.15 0.035 0.024 to0 0.624
Computer skills  0.672 024 0007 0.198to 1.151

Observations=71 R-squared=0.2802 Adj R-squared=0.2366 F-statistic=6.42
Prob>F=0.0002

system easy to use, mainly because of their poor com-
puter skills, while others believe that paper-based regis-
ters are much easier to use.

Multiple linear regression

Tables 4 and 5 present the results of a multiple linear
regression analysis conducted to explore the relation-
ships between the demographic characteristics of HCWs
and their perceptions of the EMR system.

The F-test indicates that at least one predictor vari-
able significantly relates to PU, with the model explaining
31.55% of its variance. P-values for sex (0.879), profession
(0.701), and qualification (0.088) show they are not sig-
nificant at the 0.05 level and have no impact on PU for
EMR. In contrast, computer skills showed a highly signif-
icant relationship (p-value=0.000), indicating that better
computer skills are strongly associated with greater PU.

Table 5 shows that the model is statistically significant,
explaining 28.02% of the variance in PEU. Sex (p=0.953)
and profession (p=0.606) had no significant impact on
PEU. However, qualification (p=0.035) and computer
skills (p=0.007) were significant, indicating a positive
association with greater PEU of the EMR system.

Discussion

In general, the majority of the HCWs who participated
in this study perceive the EMR system as both useful
(87.32%) and easy-to-use (85.91%), which highlights the
positive acceptance of the technology. This study revealed
that demographic factors such as qualifications and com-
puter literacy have a significant impact on the HCWs’
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perceptions of the EMR system. A study by Tubaishat
[28] also revealed that computer skills impact nurses’
PU and PEU of the EMR system. The implementation of
EMR is aimed at solving existing inconsistencies within
data management and patient care within the healthcare
system, and feedback from the respondents revealed that
EMR is capable of enhancing patient data management
and enabling quick access to patient files [7].

The study identified several interesting issues regarding
the perceptions of the HCWs in the district. The positive
reception of the HCWs means that the system’s imple-
mentation has the potential to be sustainable and thus
positively impact patient care and management. It is also
worth noting a high percentage of HCWs agreed that EMR
improves their job performance and enhances the quality
of their work. The findings that higher qualifications and
better computer skills are associated with greater PU and
ease of use of the EMR system are particularly interesting,
as they highlight specific areas where targeted training and
support could increase the adoption rate. Furthermore,
the study identified network connectivity and electricity
supply as some of the significant barriers to effective usage
of the EMR system in health facilities, which result in ser-
vice delivery interruptions. The participants mentioned
that the system is prone to technical issues and often expe-
riences downtime, particularly due to power outages and
network problems, and some suggested that the system
might be susceptible to malware attacks, highlighting the
need for robust antivirus protection.

The key strengths of the study relate to the fact that the
findings are highly relevant to healthcare administrators
and policymakers in Lesotho, as they identify the factors
that influence the successful implementation and utiliza-
tion of the EMR system. Nonetheless, there are notable
limitations exhibited by this study. The researcher was
required to leave the questionnaires at facilities dur-
ing working hours, thus being unable to encourage par-
ticipation, possibly contributing to the low response
rate. Future researchers are advised to negotiate this
with healthcare facilities and explore strategies such as
reminders (e.g. flyers in facilities) and/or non-monetary
incentives (e.g. certificates of participation) that may
improve participation and engagement. Additionally,
utilizing multiple survey methods, such as online sur-
veys, face-to-face or virtual interviews, and paper-based
surveys, can accommodate different participants’ prefer-
ences and potentially improve response rates.

Budget constraints restricted the study to a single dis-
trict, thereby limiting the generalizability of its findings to
the broader country context. Expanding the research across
the country to different facility settings will expand the gen-
eralizability of the study findings. Future researchers are
advised to delve deeper into HCWSs’ perceptions of EMR
systems through qualitative research, comparative studies



Sekoai et al. BMC Medical Informatics and Decision Making

across different districts, as well as considering longitudi-
nal study designs to track changes in perceptions. Repeated
cross-sectional study designs may also be an alternative
with a changing workforce. To mitigate the possibility of
the Hawthorne effect, researchers should prioritize confi-
dentiality and anonymity during data collection.

Finally, TAM was adopted for this study because of its
relevance to technology acceptance, alignment with the
study’s objectives and ability to provide a solid framework
for understanding and predicting participants’ behaviour
towards EMR. However, it overlooks other critical factors
that may influence EMR implementation, such as sys-
tem quality, organizational culture, and individual social
norms that should be considered in future research stud-
ies. Measurement of how EMR improves the productivity
and efficiency of the health workforce is another poten-
tial area of research.

Recommendations

Based on the study’s findings related to HCWSs' per-
ceptions and challenges regarding EMR system imple-
mentation, we recommend that the MOH consider the
following specific actions. Firstly, there is a need for
enhanced training programs aimed at improving the
HCWSs’ computer literacy, which is specifically tailored to
the usage of the EMR system. To foster continued career
development, the introduction of mentorship programs
and peer learning opportunities around computer lit-
eracy could be prioritized. The implementation of com-
prehensive training programs on EMR has the potential
to enhance the capabilities, skills, and knowledge of
the HCWs, hence advancing the goal of SDG 4, which
focuses on quality education [31].

Secondly, investment in robust infrastructure, reliable
network connections, and uninterrupted electricity sup-
ply may ensure consistency in the usage of the system. The
installation of high-speed internet connections and reliable
power sources such as backup solar power systems and
generators will align with SDG 9, which centers on building
resilient infrastructure, promoting inclusive and sustain-
able industrialization, and fostering innovation [31].

In addition, to ensure comprehensive patient data man-
agement, ensuring interoperability of the EMR system
and DHIS2 would be critical for seamless data exchange
and communication. Interoperability allows sharing
of patients across different healthcare system settings,
hence improving productivity and efficiency. The EMR
system stores highly confidential and sensitive patient
information, which must be protected against unauthor-
ized access at all times. Thus, it is crucial to implement
robust access control mechanisms to ensure that access is
limited to authorized HCWs.

It is also imperative to introduce regular feedback
mechanisms in the system so that issues are identified
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and solutions are provided on time. There is also a need
for continuous research and evaluations to assess the
long-term impact of the system and the HCWSs’ satisfac-
tion as well as to monitor implementations of the recom-
mendations, for improved patient care and more effective
healthcare data management.

Conclusion

While the majority of the HCWs in the district are satis-
fied with the EMR system, computer literacy and infra-
structural challenges should be addressed to enhance the
successful implementation and adoption of the system,
ultimately improving patient care outcomes.
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