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Abstract

The implementation of electronic medical records (EMR) is mandatory in Indonesia to improve efficiency and
service quality. However, challenges remain in information quality and facility conditions. This study employed
a mixed-methods approach with a concurrent embedded design, conducted from June to September 2024.
Quantitative data were collected through a survey of 116 outpatient EMR users and analyzed using Partial Least
Square-Structural Equation Modeling (PLS-SEM) with SmartPLS 4.1.0.6. Qualitative data gathered through
interviews, were analyzed thematically. The result showed that five out of six hypotheses were accepted.
Information quality significantly influenced information satisfaction, performance expectations, attitude, overall
satisfaction, and net benefits. However, facility conditions did not significantly affect attitude. Qualitative findings
confirmed these results and emphasized the importance of information quality, ease of access, efficiency, and
infrastructure improvements in ensuring system effectiveness. EMR implementation is beneficial but requires
improvements in system usability, facility support, and periodic evaluation are necessary.

Keywords: electronic medical records (EMR); hospital information system; health services; technology adoption;
usability

1. Introduction

Advances in information technology have significantly influenced the healthcare sector, offering
numerous benefits for healthcare providers (Cholik, 2021). Research by Moller et al., (2017) indicates
that information technology in healthcare enhances service accessibility, expands service access,
facilitates digital health interventions, and opens up new research opportunities for developing health
service theories and concepts. One of its key applications is the adoption of electronic medical records
(EMR), replacing traditional paper-based systems and enhancing data documentation. Medical records
serve as a vital tool for recording patient identity, diagnoses, treatments, procedures, and other essential
healthcare services (Ministry of Health of the Republic of Indonesia, 2022).

(Government of Indonesia, 2014) mandates the implementation of EMR in all healthcare facilities,
including hospitals. This mandate was reinforced by the Indonesian Minister of Health Regulation
Number 24 of 2022, which set a deadline of December 31, 2023, for all healthcare facilities to
implement EMR. Further emphasizing this requirement, Circular Letter Number
HK.02.01/MENKES/1030/2023 mandates EMR integration with SatuSehat, with non-compliance
resulting in administrative sanctions, including the removal of accreditation status for healthcare
facilities failing to meet the July 31, 2024 deadline (Ministry of Health of the Republic of Indonesia,
2023). The urgency of EMR implementation is also reflected in The Directorate of Referral Health
Services Strategic Plan 2020-2024, which targets 100% EMR adoption by referral hospitals by 2024
(Directorate of Referral Health Services, 2023). However, the Directorate of Referral Health Services
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Government Agency Performance Accountability Report (LAKIP) in 2022 indicates that only 60% of
referral hospitals have reached this stage (Directorate of Referral Health Services, 2022).

Along with these developments, the application of EMR has begun to feel its benefits and is
considered to be able to improve the efficiency and quality of services. This aligns with the findings of
Ariani, (2023), which states that EMR implementation can enhance service quality efficiency, improve
work effectiveness, boost user satisfaction, facilitate more effective patient case management, and better
collaboration between healthcare professionals. In addition, the implementation of EMR also offers
many benefits for health service providers, such as increasing cost savings, effectiveness, and
efficiency; facilitating access to clinical information; reducing the potential for errors in providing
services to improve patient safety; improving data readability, strengthening continuity of care and
reporting; maintaining patient data confidentiality; and supporting improved communication between
healthcare professionals (Tiorentap, 2020).

Despite its benefits, several challenges hinder the full optimization of EMRs in hospitals. One key
challenge is the quality of recorded information, often characterized by incompleteness, inaccuracy, and
delays in data entry (Dewi et al., 2024). This needs attention because information quality is a crucial
factor affecting the success of EMR implementation (Fitri et al., 2017). Another major challenge lies in
facility conditions, including the readiness of equipment, user skills, and technological infrastructure
support (Abbad, 2021). Research by Risdianty and Wijayanti (2019) underscores that proper facility
conditions are essential for supporting users in operating EMR effectively. Insufficient facility
conditions, such as unstable network systems, frequent system errors, and limited computer availability,
can hinder EMR usage. Furthermore, the lack of user training and understanding presents additional
obstacles, as limited familiarity with the EMR system can reduce their effectiveness of using EMR
(Ariani, 2023).

Although EMRs have been widely adopted, most previous studies have primarily focused on
adoption rates and user acceptance, often using models such as the Technology Acceptance Model
(TAM) and the Unified Theory of Acceptance and Use of Technology (UTAUT), which emphasize
voluntary adoption and user intention. However, research on EMR effectiveness in mandatory settings,
particularly in Indonesia, remains limited. Given the challenges related to information quality,
technological infrastructure, and user readiness, a more comprehensive evaluation is necessary.

Understanding user perceptions is essential for optimizing EMR systems, as these insights help
identify practical issues faced by healthcare professionals in real-world settings. Thus, evaluating EMR
implementation from a user-centered perspective can enhance system effectiveness and improve overall
healthcare service quality (Burhan & Nadjib, 2023).

Based on these considerations, this study aims to evaluate the implementation of outpatient EMR
at Bethesda Yogyakarta Hospital, a type B hospital that has implemented EMR in its outpatient unit
since January 2016. Preliminary studies and fieldwork practices that have been carried out by
researchers reveal persistent issues such as incomplete EMR data entry, the absence of regular review
to ensure data completeness, and infrastructure constraints, including an insufficient number of
computers relative to personnel. Additionally, the recorded information in outpatient EMRs is primarily
designed to meet minimum regulatory standards and lacks specialized clinical details. These challenges
highlight the need for a comprehensive evaluation to assess EMR effectiveness and identify areas for
improvement.

To systematically evaluate EMR implementation, this study employs the Model for Mandatory Use
of Software Technologies (MMUST) as its evaluation framework. Unlike other models, such as TAM
and UTAUT, which primarily focus on voluntary adoption, MMUST is specifically designed for
evaluating mandatory systems. It eliminates the intention variable and emphasizes factors such as
attitudes toward the system and post-usage satisfaction. Furthermore, MMUST highlights the
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importance of information quality in decision-making and net benefits to evaluate the overall impact of
EMR implementation. By applying this framework, the study aims to generate accurate and
comprehensive insights into the success of outpatient EMR implementation and identify key areas that
require improvements.

2. Research Methods

This study used a mixed method with a concurrent embedded model to obtain a comprehensive
understanding of the phenomenon under study (Creswell & Clark, 2018). The research was conducted
from June to September 2024 at Bethesda Yogyakarta Hospital with a population of outpatient EMR
users, namely doctors, nurses, pharmacists, medical recorders, psychologists, physical therapists, health
analysts (medical laboratory technologists), and radiographers.

Quantitative data, as the main component, were collected through questionnaires with a minimum
sample requirement of 72 respondents based on the Slovin calculation. A total of 156 questionnaires
were distributed, and 116 questionnaires were analyzed. The sample was selected using purposive
sampling. The research instrument referred to the Mandatory Use of Software Technologies (MMUST)
model that had been modified by (Andriani et al., 2017) and had been tested for validity and reliability.
Independent variables included information quality and facility conditions, while dependent variables
comprised information satisfaction, performance expectations, attitudes, overall satisfaction, and net
benefits. Data analysis was conducted using Partial Least Square-Structural Equation Modeling (PLS-
SEM) with SmartPLS, which allowed testing of complex relationships between variables (Hair Jr et al.,
2021).

Qualitative data, as a secondary component, were obtained through in-depth interviews with seven
informants who were purposively selected based on their outpatient EMR use experience. The inclusion
criteria included at least one year of EMR experience, different roles in EMR use, and willingness to
provide information openly. Informants consisted of doctors, nurses, medical recorders, psychologists,
physical therapists, health analysts (medical laboratory technologists), and radiographers. Data were
analyzed using thematic analysis, and integration was performed during interpretation to deepen and
explain the quantitative results.

This study was approved by the Research Ethics Committee of Bethesda Hospital Yogyakarta
No.33/KEPK-RSB/V/2024. Participants were given complete information about the purpose and
procedures of the study and signed informed consent. Data confidentiality was maintained with an
anonymous code in analysis and reporting.

3. Results and Discussion

3.1.Results

Based on the initial estimation using the Slovin formula, the sample size determined for this study
was 72 participants. However, to obtain more comprehensive data and minimize the risk of incomplete
data, researchers distributed 156 questionnaires. Of these, 116 questionnaires were returned and could
be processed. The following presents the characteristics of the respondents in this study.

Table 1a. Gender Characteristics of EMR Users

Gender
Male 30 26
Female 86 74

Source: Primary Data, 2024
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Table 1b. Demographic and Professional Characteristics of EMR Users

Age

17-35 34 29
36-55 66 57
>55 16 14
Education

High School 4 3

Diploma 57 49
Bachelor’s Degree 29 25
Master’s Degree/Doctorate 26 22
Position

Doctor 21 18
Nurse 40 34
Medical Recorder 13 11
Pharmacist 15 13
Others 27 24
Working Period

<1 Years 3 3

1-3 Years 7 6

>3 Years 106 91
Experience in using EMR

<1 Year 5 4

1-3 Years 15 13
>3 Years 96 83

Source: Primary Data, 2024

Tables la and 1b present the characteristics of 116 EMR user respondents, with the majority of
respondents being female (74%) and aged 36-55 years (57%). Most had a diploma educational
background (49%) and work experience of more than 3 years (91%). The dominant professions were
nurses (34%) and doctors (18%), with 83% of respondents having more than 3 years of EMR
experience. This data indicates widespread EMR adoption but highlights the importance of considering
the specific needs of each profession for optimal EMR effectiveness.

The data analysis process using PLS-SEM includes two stages of measurement model evaluation,
which are as follows.

3.1.1.Measurement Model
This stage consists of a convergent validity test, a discriminant validity test, and a reliability test.
a. Convergent Validity Test.

Convergent validity is used to ensure that each indicator is able to explain the latent variable well.
Based on the analysis results, all indicators have an outer loading above 0.708, indicating that the
indicator can accurately measure the variable. In addition, the average variance extracted (AVE) value
for all variables is above 0.50, meeting the convergent validity criteria. Thus, it can be concluded that
all indicators and variables in this study meet the requirements of convergent validity.

b. Discriminant Validity Test

In this study, discriminant validity is tested to ensure that each latent variable is unique and does
not overlap with other variables. The test was conducted using two methods, namely cross-loading
analysis and Fornell-Larcker criteria.
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Based on the analysis results, discriminant validity has been met. Cross-loading analysis shows that
each indicator has a higher correlation with the variable it measures. Meanwhile, the Fornell-Larcker
criterion confirms that the AVE square root value of each variable is greater than the correlation
between variables. Thus, it can be concluded that all variables in this study meet the requirements of
discriminant validity.

¢. Reliability Test

In this study, a reliability test was conducted to ensure the consistency of indicators in measuring
latent variables. The test results show that all latent variables have composite reliability and Cronbach’s
Alpha values greater than 0.70, which indicates acceptable reliability. Thus, the research instrument
proved to be consistent and reliable in measuring the construct under study, so that all variables meet
the reliability requirements and are suitable for further analysis.

3.1.2.Structural Model

Before evaluating the structural model, multicollinearity between variables was checked using the
Inner Variance Inflation Factor (VIF). The analysis results show that all VIF values in this study are
below 5, which indicates that there is no high correlation between predictor variables. This ensures that
each variable contributes uniquely to the model, so the analysis remains valid and robust without
distortion or instability caused by excessive correlation between variables.

After ensuring the absence of multicollinearity problems, the next step is to evaluate the
significance and strength of the relationship between variables. In this study, significance is tested using
the path coefficient, t-statistic, and p-value. A relationship is considered significant if the t-statistic
value is greater than 1.658 (at the 5% significance level) and the p-value is less than 0.05.

Based on the analysis results presented in Table 2, 5 out of 6 hypotheses are accepted. The
following are details of the hypothesis testing results:

Table 2. Hypotheses Result

H1: Information Quality = Information 0.822 20.305 0.000 Accepted
Satisfaction

H2: Information Satisfaction > Performance 0.696 13.793 0.000 Accepted
Expectations

H3: Performance Expectations = Attittudes 0.736 11.604 0.000 Accepted

H4: Facility Conditions = Attittudes 0.138 1.8933 0.058 Rejected

H5:  Attittudes > Overall Satisfaction 0.827 23.532 0.000 Accepted

H6: Overall Satisfaction > Net Benefit 0.792 19.017 0.000 Accepted

Source: Primary Data, 2024

Based on the Table above, it can be concluded that most of the relationships between variables in
this model are significant and support the proposed hypothesis. Only hypothesis 4 (Facility Condition
—> Attitude) is rejected because it is not statistically significant.

Based on the results of the hypothesis test shown in Table 2, the following is an explanation of
the effect and significance of the relationship between variables.

a. Hypotheses 1

The results of the quantitative analysis show that information quality has a positive and significant
effect on information satisfaction. This indicates that the better the quality of information received, the
higher the level of information satisfaction felt by users. This finding is supported by the interview
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results, where most informants revealed that the information produced by EMR is sufficient to meet
their needs, and they are satisfied with its quality. One respondent stated, “For now, it fulfills our daily
operational needs.” (Informant 6).

The thematic analysis revealed that the completeness and accuracy of input data are key factors in
improving user satisfaction. In addition, adapting the system to user’s specific needs as well as updating
the system and adopting more advanced technology are also considered important to sustainably
improve user satisfaction.

b. Hypotheses 2

The results of quantitative analysis show that information satisfaction has a positive and significant
effect on performance expectations. This indicates that the higher the perceived information
satisfaction, the higher the performance expectations. The interview results support this finding. Most
informants stated that EMR provides convenience, such as quick access to laboratory results and
medical history, which improves work efficiency. As stated by Informant 3, “EMR makes it easy for us
to know previous medical history, it really helps the objectivity of the service.”

Nonetheless, some informants emphasized the need for further improvement, especially on system
integration for laboratory and radiology orders, so that performance expectations can be achieved more

optimally.

c¢. Hypotheses 3

The results of quantitative analysis show that performance expectations have a positive and
significant effect on attitudes. This indicates that the higher the performance expectation, the better the
attitude shown by users. This finding is supported by the interview results, where most informants stated
that EMR makes their work easier, increases efficiency, and supports service objectivity. As stated by
Informant 3, “EMR makes it easy for us to know previous medical history, it really helps the objectivity
of services.”

However, some informants emphasized the need for further improvement, especially on the
integration of radiology photos into the EMR. Ast stated by Informant 4, “The process of integrating
radiology photos into the EMR needs to be improved so that clinicians can view x-rays directly in the
EMR.”

Thus, high performance expectations can encourage positive attitudes towards the EMR. However,
continuous improvements to the system and its integration are needed to further strengthen positive
attitudes and maximize the benefits of the EMR.

d. Hypotheses 4

The results of quantitative analysis show that the condition of the facilities had no significant
influence on user attitudes. However, the interviews revealed some specific issues that need to be
improved. Informant 2 stated, “Hardware and software are adequate, but some old devices need
revitalization.” Meanwhile, Informant 7 added, “The devices often hang, maybe because the RAM is
lacking.” In addition, although IT staff support was rated as good, Informant 6 emphasized the need for
a faster response to dynamic system changes. Thus, although facilities were rated as adequate,
improvements in IT infrastructure and responsiveness are needed to optimize EMR usage and improve
user satisfaction.

e. Hypotheses 5
The results of quantitative analysis show that attitude has a positive and significant effect on overall
satisfaction. This finding indicates that the better the user’s attitude, the higher the perceived
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satisfaction. The interview results reinforced this finding. For example, Informant 3 stated, “I strongly
agree because it is now the era of digitalization, so electronic medical records are a must.” This
positive attitude is also driven by the benefits of EMR in improving services, as stated by Informant 4,
“Agree because it supports services in the Radiology Installation.”

Most informants expressed satisfaction with the current system but remained open to further
development. Some informants suggested improvements to the system’s interface. For example,
Informant 6 stated, “The interface could be further developed as needed, ” while Informant 7 added, “I¢

would be even better if the design could be made more visually appealing.”

f. Hypotheses 6

The results of quantitative analysis show that overall satisfaction has a positive and significant
effect on net benefits. This suggests that the higher the overall satisfaction users feel, the greater the net
benefits. Interview results confirmed this, with informants highlighting the benefits of EMR such as
improved service quality, time efficiency, resource savings, and patient safety. Informant 2 stated,
“EMR improves data quality and documentation, and minimizes medication errors,” while Informant
4 added, “EMR reduces patient identity and medication administration errors.” The ease of
communication between health workers was also highlighted by Informant 5.

Nonetheless, Informant 3 stated, “We are satisfied, but open to system changes,” indicating an
expectation of continuous improvement. Therefore, although user satisfaction contributes significantly
to the net benefits of EMR, continuous system development is still required.

After evaluating the significance of the relationship between variables, the next step is to check the
R-Square (R?) and Predictive Relevance (Q?) values. The R? value indicates the ability of the
independent variables to explain the dependent variable, with the results of information satisfaction
(0.675), attitude (0.678), overall satisfaction (0.684), and net benefits (0.628) being in the medium
category, while performance expectations (0.484) are weak. This indicates that the model can explain
the dependent variable, although there are still contributions from other factors.

In addition, the Q? values for all dependent variables exceed 0 and are above the 0.35, indicating
that the PLS-SEM model has good predictive ability. Thus, this model is relevant and reliable in this
study.

Furthermore, the effect size (f*) analysis provides deeper insights into the contribution of each
independent variable. All variables fall into the large category, with information satisfaction (2.08),
attitudes (2.11), overall satisfaction (2.16), net benefits (1.69), and performance expectations (0.94)
showing strong influences. This confirms that each predictor significantly contributes to the model,
reinforcing its robustness.

3.2.Discussion
3.2.1.Hypothesis 1

This study confirms the positive and significant effect of information quality on outpatient EMR
user satisfaction, in line with the findings of Deharja et al., (2023) dan Afkarina et al., (2021). User
perceptions at Bethesda Yogyakarta Hospital indicate that EMR information quality has met daily
operational needs, contributing to user satisfaction. In the MMUST framework, good information
quality plays a role in increasing satisfaction and encouraging continued use of the system. However,
user feedback indicated potential for improvement through improvements in data completeness and
presentation format.

Therefore, periodic audits of the outpatient EMR following MRMIK standards, as outlined in
Regulation No. 1596/2024 (Ministry of Health of the Republic of Indonesia, 2024), are recommended
to identify data gaps and improve the recording process. Improving the format of EMR entries is also
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essential to increase the effectiveness of using the system (Hadiyanto et al., 2020). In addition, system
updates and the adoption of advanced technology can improve the quality of information and the
efficiency of data management (Hermawan et al., 2024). Continuous efforts in improving data
completeness, presentation format, system updates, and technology adoption are essential to optimize
outpatient EMR user satisfaction.

3.2.2.Hypothesis 2

This study proves that information satisfaction has a positive and significant effect on the
performance expectations of outpatient EMR users (Alfathia et al., 2021; Deharja et al., 2023;
Pongmakamba & Tambotoh, 2023). Users at Bethesda Yogyakarta Hospital are satisfied with the ease
of access to laboratory results, disease history, and the efficiency of radiology management which
reduces manual workload. This finding strengthens the research of Deharja et al., (2023) which states
that ease of access and completeness of patient data are key factors in improving the quality of health
services.

Within the MMUST framework, information quality plays a significant role in increasing
information satisfaction, which in turn impacts performance expectations. However, users still face
barriers in system efficiency, especially in the integration of laboratory and radiology orders. Therefore,
improving system integration is a crucial step to make EMR data management more effective and
support the optimization of user performance (Hermawan et al., 2024).

3.2.3.Hypotheses 3

This study shows that performance expectations have a positive and significant effect on attitudes,
in line with Deharja et al. (2023) and Alfathia et al. (2021). High-performance expectations encourage
a positive attitude towards EMR. At Bethesda Yogyakarta Hospital, the ease of access to medical
information and the efficiency of EMR in reducing manual workload created high-performance
expectations that shaped user’s positive attitudes (Deharja et al., 2023). However, users still expect
better integration of radiology photos to improve system efficiency (Hermawan et al., 2024).
Continuous optimization of EMR is needed to maintain positive attitudes and maximize the potential
of the system.

3.2.4.Hypotheses 4

This study shows that facility conditions do not have a significant effect on attitudes, in contrast
to the findings of Afkarina et al. (2021) and Faida et al. (2022). Although the condition of the facilities
at Bethesda Yogyakarta Hospital is considered adequate, improvements are still needed in network
stability, hardware revitalization, and software updates because limited facilities can hinder the
maximum use of EMR (Putra et al., 2023). IT staff support was rated as good, but improvements in the
speed of response to problems and system changes are needed. This is important given the need to
consider innovation, facility conditions, and stability of EMR systems that are responsive to the needs
of medical practitioners in the provision of health services, to ensure the effectiveness of EMR
(Almarzougqi et al., 2022). Therefore, continuous infrastructure improvements, including improved
network stability, hardware and software updates, and increased responsiveness of IT staff, are needed
to support more effective EMR implementation and improve user satisfaction.

3.2.5.Hypotheses 5

This study shows that attitude has a positive and significant effect on overall satisfaction, in line
with Deharja et al. (2023) and Afkarina et al. (2021). Positive user attitudes increase satisfaction because
EMR makes work easier and faster (Afkarina et al., 2021). EMR users at Bethesda Yogyakarta Hospital
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support digitalization and feel the benefits of EMR in improving services. Nonetheless, an attractive
and user-friendly interface improvement is expected to optimize the experience (Hamdanuddinsyah et
al., 2023). Therefore, maintaining a positive attitude through the development of a responsive system
is essential to increase satisfaction with EMR.

3.2.6.Hypotheses 6

This study shows that overall satisfaction has a positive and significant effect on net benefits, in
line with the findings of Deharja et al. (2023), Afkarina et al. (2021), and Pongmakamba & Tambotoh,
(2023). The use of outpatient EMR at Bethesda Yogyakarta Hospital was shown to increase perceived
net benefits in various aspects, including improved quality of care through data accuracy and diagnosis
support, accelerated documentation, and improved quality of health workers (Deharja et al., 2023).
Other benefits include improved communication, ease of service planning, and increased patient safety.
Therefore, maintaining and improving user satisfaction through periodic evaluation and active
participation (Dewi et al., 2021) is an important step to optimize the net benefits of outpatient EMR.

4. Conclusion

This study confirms that the quality of information in the outpatient EMR system at Bethesda
Yogyakarta Hospital significantly enhances user satisfaction, which subsequently shapes performance
expectations and cultivates positive attitudes toward the system. While facility conditions do not
directly influence user attitudes, infrastructure optimization remains crucial to fully support EMR
functionality. A favorable user attitude not only boosts overall satisfaction but also reinforces the
system’s benefits, including greater work efficiency, improved coordination among healthcare workers,
and enhanced patient safety.

To further elevate system performance, strategic interventions are necessary such as implementing
regular data audits, expediting laboratory and radiology integration, refining the user interface, and
upgrading network infrastructure alongside IT team responsiveness. Continuous evaluation and user
feedback mechanisms are equally vital to ensure the system’s long-term relevance and effectiveness.

Theoretically, this study strengthens the MMUST model by highlighting the role of information
satisfaction in shaping performance expectations and user attitudes. However, the study is limited to a
single hospital. Future research should expand to multi-hospital settings, consider patient perspectives,
and explore organizational factors such as culture, training, policies that influencing EMR adoption.
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