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The Covid-19 pandemic forced hospitals to innovate so that services comply with health protocols in
the new adaptation period. The Muhammadiyah Community Welfare Development Hospital (PKU) is
no exception, which finally tried to implement the Online Registration System (SIPENDOL). SIPEN-
DOL was implemented in May 2020 after experiencing several problems in patient registration man-
agement. One of the problems arising from the manual registration system is the accumulation of
registrants in the registration room due to the limited number of service personnel. Another problem
was that registrants were not served in order due to missing registry files. Therefore, electronic Health
(E-Health), such as online patient registration, is expected to be a solution for hospitals, especially
when patient visits are high. The purpose of this study was to analyze the level of user acceptance
and the factors that influence the implementation of the online patient registration system for hospi-
tal patients. The implementation involved measurement using the Unified Theory of Acceptance and
the Use of Technology and analysis using the Structural Equation Model method using smart-PLS.
The measurement used six constructs: performance expectancy, effort expectancy, social influence,
facilitation condition, behavioral intention, and user behavior. The research results showed that all
hypotheses construct formed to show a valid value, with the value of each construct being 2.031,
2.089, 3.483, 1.969, 2.877, 2.577. So it can be said that users have well received the application of
SIPENDOL in hospitals.

Copyright (©2022 The Authors.
This is an open access article under the CC BY-SA license.

©Nole

Corresponding Author:

Tugiman, +6281328749111,
Master of Informatics,

Universitas Ahmad Dahlan, Yogyakarta, Indonesia.
Email: tugiman2007048001 @webmail.uad.ac.id

How to Cite:T. Tugiman, H. Herman, and A. Yudhana, "The UTAUT Model for Measuring Acceptance of the Application of the
Patient Registration System”, MATRIK : Jurnal Manajemen, Teknik Informatika dan Rekayasa Komputer, vol. 22, no. 2, pp. 299-

310, Mar. 2023.

This is an open access article under the CC BY-SA license (https://creativecommons.org/licenses/cc-by-sa/4.0/)

Journal homepage: https://journal.universitasbumigora.ac.id/index.php/matrik


accredited by Kemenristekdikti, Decree No: 200/M/KPT/2020
https://creativecommons.org/licenses/by-sa/4.0/
mailto:tugiman2007048001@webmail.uad.ac.id
https://creativecommons.org/licenses/cc-by-sa/4.0/
https://journal.universitasbumigora.ac.id/index.php/matrik

382 O ISSN: 2476-9843

1. INTRODUCTION

In the 1945 Republic of Indonesia Law, it is written that healthcare is a right for everyone. This statement is something that
must be realized because it is part of an effort to improve the health status of the Indonesian people to the highest level [1]. One of the
biggest hospitals in Kebumen Regency is the Peoples Welfare Development Hospital (PKU) Muhammadiyah Gombong also seeks
to improve services for patients convenience. Even more so during Covid-19, when the number of patients increased compared to
normal times. Medical record data at the PKU Muhammadiyah Gombong Hospital show that the number of outpatients in October
2019 was 12,516, averaging 464 patients/day. This ultimately causes queue density at the registration section due to the limited
number of service personnel. In addition to the limited number of service personnel, queues also occur due to the registration system,
which still requires patients to fill out forms directly at the registration section.

In May 2020, the hospital decided to implement an online registration system called SIPENDOL. This system was developed
using Flutter based on the Android system. The existence of this system is expected to facilitate patients and service personnel in
registering services. With this application, patients no longer need to queue to register, patients can independently register themselves
or the patients family, and the system will provide information on the results of the reservation and the time of arrival of the patient
to the hospital so that the patient will be served optimally because the arrival time will be shorter regular.

For these goals to be achieved, the implementation of a system must be successful and well-received by users. However, it is
known that there is a possibility that the implementation of an information system may fail to be accepted and not be used by the user
as it should. Therefore, to ensure that the hospitals expectations are met with the implementation of this system, it is necessary to
measure user acceptance directly. This measurement aims to determine how good user acceptance is in using this online registration
system. In addition, this measurement is also expected to find out what factors are still not acceptable to the user. After knowing
what factors are not acceptable to the user, the application developer can make system improvements according to these factors.

Various factors can influence the acceptance of the implementation of a system. One method that can be used to measure the
acceptance of a systems application is the Unified Theory of Acceptance and Use of Technology (UTAUT). There are six constructs
that can be used in the UTAUT model, including performance expectancy, effort expectancy, social influence, facilitating condition,
behavioral intention, and use behavior [2].

Several previous similar studies were done by Astani [3], which analyzed online registration systems (E-Health) usage based
on UTAUT at dr. M. Soewandhi Surabaya.The results showed that performance expectations (p = 0.044) significantly affected
behavioral intentions. In contrast, effort expectations (p = 0.982) and social influence (p = 0.124) did not significantly affect behavioral
intentions in using the E-Health system. Furthermore, other studies use similar models such as research Afiana, Subarkah, and
Hidayat [1] conducted research comparing the Technology Acceptance Model (TAM) and UTAUT2 methods to measure the success
of implementing a Hospital Management Information System at Wijaya Kusuma Hospital DKT Purwokerto. The results showed
that measurements using the UTAUT2 method proved to be better than those using the TAM method. Furthermore, research by
Astuti, Adi, and Suryoputro [4] regarding the analysis of acceptance of the online registration system of Puskesmas using TAM?2
and UTAUT in the four Semarang City Health Centers shows that the model UTAUT2 can predict 76.5% perception of benefits and
28.3% intention to use, while the UTAUT model was able to predict 41.6% intention to use this system. Meanwhile, Henny conducted
research [5] regarding a comparative analysis of the TAM and UTAUT methods in evaluating user acceptance of the e-filling on tax
compliance. The TAM method can be seen in the perceived usefulness construct of 63%. In contrast, user acceptance of the system
in the UTAUT method can be seen in the behavioral intention construct of 73%. From these results, it can be concluded that the
UTAUT method is the best method used in this study because the UTAUT method is able to measure as much as 73% of the aspects
that can be used to assess system acceptance of users and the TAM method is only able to measure as much as 63%.

The difference between this research and similar research lies in the object studied. In this study, the system is examined, more
specifically, online registration. In addition, the number of constructs used in previous studies was less than in this study. Another
difference is in analyzing data from respondents. The software used is more recent, namely using Smart-PLS.

Based on the description above, a measurement study was carried out using new technology, such as an online registration
system using the UTAUT model. This study is divided into four main parts: introduction, research methods, results and analysis,
and conclusions. This section describes the background of the problem, research gaps, and research objectives. The solution to the
research problem is to measure the system using the UTAUT method, which in its stages applies the Structural Equation Modeling
stages presented in the second part. The third section presents an analysis of the results and discussion of this study. At the same time
the last part is the conclusion.
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2. RESEARCH METHOD
2.1. Unified Theory of Acceptance and Use of Technology (UTAUT)

The method in this study uses a descriptive quantitative approach. This research begins with determining the method of
selecting a questionnaire, then determines the population and research sample, and continues with data processing. The population
in this study were all users of the SIPENDOL application at PKU Muhammadiyah Gombong Hospital. Sampling in this study uses
an accidental sampling method. A total of 200 people participated in this study.

The data collection process uses a Google form distributed to SIPENDOL users based on the number of mobile contacts listed
when they did the online registration. The questionnaire used in this study was prepared according to the UTAUT model modification.
This model has been adapted to the needs of research considering the possibility that the form filler is not a direct patient, thereby
minimizing the invalidity of the data provided. So this research model does not use age, gender, and experience using the system as
moderators for analysis. The research model in this study is shown in Figure 1. The questionnaire consists of 14 question items or
indicators, divided into six variables: performance expectancy, effort expectancy, social influence, facilitating condition, behavioral
intention, and use behavior [4]. The data scale used in this study is a Likert scale. The Likert scale consists of five alternative answers.
Each alternative answer is scored based on the answer category on the research questionnaire [6].

PERFORMANCE
EXPECTANCY

BEHAVIOURAL
INTENTION

EFFORT EXPECTANCY

USE

FACILITATION BEHAVIOUR

CONDITION

Figure 1. UTAUT Model Modification

Performance expectancy is the level of expectation that each individual has that using the system can improve performance
at work. SIis defined as the degree to which a person feels the importance that others believe will influence using the new system.
Effort Expectancy is defined as user convenience in using the system. The facilitation Condition represents the extent to which a
person believes that the technical and organizational infrastructure is in place to support the system. Finally, behavioral intention is
the behavior of using technology in the long term, the ability of an application to provide benefits to its users and foster satisfaction
for its users so that they want to convey positive things to others and recommend the application to other users and continue to use
the app.

A similar study was conducted by Badra [7] by analyzing the implementation of the Mobile Hospital Application at a hospital
with a total of 148 respondents. Analysis was done using SPSS software and using six constructs. From the analysis results, it
is known that performance expectancy, effort expectancy, social influence, and facilitating condition constructs impact behavioral
intention. The behavioral intention constructs have an impact and influence on the use of behavioral while facilitating does not have
a great impact and influence on the use of behavioral constructs. Other studies that also use the six constructs are Ismarmiaty and
Adam [8], Ismarmiaty [9], and Afiana [1]. Based on this research and the basic model from Raza [10], a hypothesis was developed
like following:

The UTAUT Model . .. (Tugiman)
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H1: Performance expectancy has a large impact and influence on Behavioral intention
H2: Effort expectancy has a major impact and influence on Behavioral intention

H3: Social influence has a major impact and influence on Behavioral intention

H4: Facilitation Condition has a large impact and influence on Behavioral intention
HS: Facilitation Condition has a big impact and influence on Use Behavioural

H6: Behavioral intention has a big impact and influence on Use Behavioural

Furthermore, data analysis and testing in this study used Structural Equation Modeling (SEM). SEM testing consists of two
parts, namely the measurement test, or outer model, and the indicator model test, or inner model. The model was tested using
Smart-PLS software (Version 3.3.3) using research questionnaire respondent data that had been collected.

2.2. Structural Equation Modeling (SEM)

SEM is a technique developed to analyze many variables so that the limitations of analytical models used in the past are
covered, and this technique has also been used in many statistical studies. The advantages of SEM in research include, Can test the
relationship of causality, validity, and reliability as well, Can be used to see the direct and indirect effects between variables, Testing
several dependent variables at once with several independent variables, Can measure how much the indicator variables affect each
factor variable, Can measure factor variables that cannot be measured directly through indicator variables.

SEM modeling steps start from developing theoretical models, developing path diagrams, converting flowcharts into SEM
equations, selecting input matrices and estimation techniques, assessing problem identification, model evaluation to interpretation,
and model modification [11].

The analysis phase begins by forming an initial model of each method using the adapted construct. After that, enter the Outer
Model testing phase first, namely testing the convergent validity of each construct indicator. The validity test is useful so that all
research indicators that measure research variables that have been distributed are valid or not. In SmartPLS, convergent validity is
seen through the results of the loading factor of all indicators in related constructs. If the standard correlation coefficient value is 0.5
or more, then the data is declared valid. If all indicators of each construct are valid, then proceed with the second phase of Outer
Model testing, namely the Discriminant Validity Test.

Discriminant Validity Test is reviewed through the indicator value of the Fornell-Larcker Criterion. A construct is said to be
valid if the calculated value indicated by the correlation value between one construct and another is smaller than the Fornell-Larcker
Criterion of each construct. If the test results show an invalid value, the test model must be changed again and tested from the
beginning, namely convergent validity testing.

The final testing phase of the Outer model is the Reliability Test. This testing phase is carried out to see a research instruments
reliability or consistency level. Cronbachs Alpha and composite reliability can be used to test the reliability of the instrument. The
reliability test is declared valid if it produces a Cronbachs Alpha of 0.6 and a composite reliability of 0.7. In this study, the test was
carried out with one measurement or one-shot [12].

After testing the Outer model is valid, then testing the Inner model can be done. This analysis is carried out so that the structural
model created is strong and accurate. The inner model stages test the significance of the effect of each variable by looking at the
t-statistical value [13]. The research prediction model is said to be good if the r-square value is high. The path coefficient results
represent the significance level at the hypothesis testing stage. The analysis results at this stage are used to review the effect of the
independent variables on the dependent variable.

Still, in the Inner Model Test, the next test is Hypothesis Testing. At this stage, the focus is on the magnitude of the T-statistic
value using a significance level of 95%. The T-table result with this figure is 1.96. If the results of the T-table are in the range of -1.96
to 1.96, then the hypothesis is rejected or said to be invalid [14]. In Smart-PLS, a bootstrap feature can be used to get t values and
path coefficients. The test steps can be presented in a flowchart in Figure 2.
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Figure 2. Step-by-Step Test Analysis

There are several ways to use SEM analysis. The first way is based on Covariance SEM (CB-SEM), which is generally done
by adopting software packages such as Lisrel, EQS, AMOS, and Mplus. Another way is Partial Least Squares (PLS), which targets
analysis of variance and can be done using Visual PLS, PLS-Graph, and SmartPLS. In this study, Smart PLS is the choice for
analyzing the data to be studied.

3. RESULT AND ANALYSIS
3.1. Respondent Demographic Analysis

After successfully determining the research model to be used and forming a hypothesis, the next step is to create a UTAUT
model questionnaire. The questionnaire was based on the number of constructs used, references from similar studies, and the UTAUT
model maker. For example, Abayomi has conducted research using the UTAUT model to measure the application of medical equip-
ment information systems in South Africa [15]. In addition, Rahi has measured the implementation of the internet banking system
[16]. Simatupang conducted the latest research in 2022 to measure the implementation of the Hospital Information System at Budi
Kemuliaan Hospital Batam [17]. The similarity of this research with the research previously mentioned is the method used in mea-
suring the application of technology. Based on these studies, a complete questionnaire of the UTAUT model was finally compiled for
this research in Table 1.

Table 1. UTAUT Questionnaire Items

Construct Code Question
Performance Expectancy =~ PEOl - The SIPENDOL application is very useful as an outpatient online registration system
PE02 - I feel satisfied using the SIPENDOL application

PEO3 - In my opinion, registering through SIPENDOL saves more time than queuing when registering manually
PEO4 - Online patient registration using SIPENDOL is very effective
Effort expectancy EEO1 - Using SIPENDOL makes it easier for me to plan visits to polyclinic doctors

EE02 - The SIPENDOL operating system is easy to understand

EE03 - The SIPENDOL application is easy for me to learn

EE04 - The registration service using SIPENDOL is faster than the manual registration service
Facilitating Condition FCO1 - The physical appearance of the SIPENDOL machine in the hospital is good and attractive

FC02 - The internet connection on the SIPENDOL RS machine is fast and smooth

FC03 - The menu display on the SIPENDOL RS machine is clear and easy to understand

FC04 - Printing queue numbers through the SIPENDOL machine is fast and smooth
Behavioral Intention BIO1 - Iuse SIPENDOL because I see other people using it too

BIO2 - Tuse SIPENDOL because other people and hospital staff told me to

BIO3 - I believe other people or hospital staff will help me if I have difficulty using SIPENDOL [18]
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The next step is to distribute the questionnaires that have been formed to the respondents. Respondents in this study were
SIPENDOL users who had created accounts and included their cell phone numbers. The demographic analysis results of respondents
using the SIPENDOL application are in Table 2.

Table 2. Respondent Demographics

Characteristics Item Total Percentage

Gender Male 103 51,5%
Female 97 48,5%

<20 37 18,5%

Age 21-35 74 37%
36-50 45 22,5%

>40 44 22%

. Junior High School 68 34%
Educational level ¢ o Hiih School 42 21%
Diploma 35 17,5%
Bachelor 55 27,5%

Civil servant 9 4,5%

Private employee 28 14%
Profession Housewife 33 16,5%
Entrepreneur 45 22,5%
unemployed 85 42,5%

Based on Table 2, it is known that the respondents were dominated by males with an age group in the range of 21 to 35 years
with a Junior High Schools degree at the end of education. All respondents will be given a questionnaire via a link sent to the number
of respondents via WhatsApp or SMS, which will go to the questionnaire form on a Google form.

3.2. Convergent Validity Testing

The validity test is carried out so that all research indicators that measure the research variables that have been distributed are
valid or not. In PLS, convergent validity is seen through the results of factor loading of all indicators in the construct concerned. If
the standard correlation coefficient value is 0.5 or more, then the data is declared valid [19].
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Figure 3. Loading Factor UTAUT Model
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Based on Figure 3, it is known that all construct values of each instrument in each construct are worth more than the minimum
standard value of the coefficient. From these values, it can be stated that this constructed model is valid, and the analysis can be
continued to the next stage. The next test is each constructs value test Average Variance Extracted (AVE). The construct value is
declared valid if the AVE value is more than 0.5. The results of the analysis of the AVE value of this model are in Table 3.

Table 3. AVE value of the UTAUT Model

Construct AVE  Result
Behavioral Intention 0,886 Valid
Effort Expectancy 0,883 Valid

Facilitating Condition 0,880 Valid
Performance Expectancy 0,862 Valid
Social Influence 0,857 Valid
Use Behavior 0,839 Valid

Table 3 shows the AVE value of each construct in the UTAUT Model, namely performance expectancy, effort expectancy,
social influence, facilitating condition, behavioral intention, and use behavior having an AVE value of more than 0.5. So at this step,
it can be concluded that all the constructs used in this study are valid.

3.3. Discriminant Validity Testing

If the convergent validity is valid, the next step is to test the discriminant validity. Discriminant Validity testing is reviewed
through the value of the Fornell-Larcker criterion indicator. It is said to be valid if the calculated value indicated by the correlation
value between one construct and another is smaller than the Fornell-Larcker Criterion for each construct [8]. The results of the
discriminant validity analysis of the two methods are in Table 4.

Table 4. Discriminant Validity of the UTAUT Model

Construct EE SI BI FC PE UB
Effort Expectancy 0,939
Social Influence 0,924 0,926

Behavioral Intention 0,868 0,873 0,941
Facilitating Condition 0,906 0905 0,868 0,938
Performance Expectancy 0,929 0,908 0,919 0,929 0,929
Use behavior 0,899 0912 0921 0923 0,898 00916

The value of the analysis is declared valid if the correlation value between the construct to the construct itself must be higher
than the value of the relationship between the construct and other constructs. Based on the value in Table 4, all constructs in this
model can be declared valid and can be continued to the next analysis stage.

3.4. Reliability Test

The reliability test is the third stage after the discriminant validity of all valid constructs. This testing phase is carried out
to see a research instruments reliability or consistency level. Cronbachs Alpha and composite reliability can be used to test the
instruments reliability. Reliability testing is said to be reliable if Cronbach alpha 0.6 and composite reliability 0.7 [20]. This value
is the minimum value for acceptance of the validity level of the reliability test. Hair [21] suggests that the higher the alpha value of a
construct, the stronger the relationship between the constructs. The range of Hair values is in Table 5.

Table 5. Hair Range Value

Range Value  Description

<0.6 Poor
0.6 to 0.69 Moderate
0.7 t0 0.79 Good
0.8 t0 0.89 Very Good
09t0 1.0 Excellent

The UTAUT Model . .. (Tugiman)
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The results of the reliability testing for the UTAUT model in this research are in Table 6.

Table 6. Cronbarch Alpha and Composite Reliability Value

Construct Cronbach’s Alpha  Composite Reliability
Effort Expectancy 0,956 0,968
Social Influence 0,916 0,947
Behavioral Intention 0,935 0,959
Facilitating Condition 0,954 0,967
Performance Expectancy 0,947 0,962
Use behavior 0,904 0,940

Table 5 and Table 6 show that the Cronbach alpha value and composite reliability of each construct of the UTAUT method
meet the minimum standard of validity value. So it can be concluded that the model used in this study is valid and can be continued
with the next analysis stage.

3.5. Determinant Test

If all previous tests have shown valid values, then the next step is the determinant test. The analysis results at this stage are
used to review the effect of the independent variables on the dependent variable. The results of the analysis of the determinant test of
the UTAUT method are attached in Table 7.

Table 7. R-Square Value

Construct R-Square
Behavioral Intention 0,864
Use Behavioral 0,975

The results of the analysis of the determinant test of the UTAUT method can be seen through the measurement of the BI
construct. The r-square value of this model for the Behavioural Intention construct is 0.975 [22]. Based on this figure, it can
be concluded that the other four constructs have an influence of 97.5% on the BI construct. In contrast, 2.5% is influenced by other
factors outside the construct in this study. The r-square value for the user behavior construct is 0.864. This means that other constructs
have an influence of 86.4% on Use Behaviour constructs.

After knowing the impact of each construct, the next step is to test the hypothesis and draw conclusions. Testing the hypothesis
in this study uses a significance value of 95%. The T-statistic result with that level is 1.96. If the results of the T-statistic are outside
the value range of -1.96 to 1.96, then the hypothesis is accepted or said to be valid [23]. Conversely, if the results of the T-statistic are
in the range of -1.96 to 1.96, then the hypothesis is rejected or said to be invalid. The results of the UTAUT model test analysis are
shown in Figure 4 and Table 8.
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Figure 4. T-Statistic value of the UTAUT Model
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Table 8. T-Statistic of UTAUT Model

Construct  Path Coefficient  T-Statistic

PE ->BI 0,137 3.612
EE ->BI 0,274 4.603
SI->BI 0,383 6.028
FC ->BI 0,213 3.531
FC->UB 0,485 6.334
BI->UB 0,452 6.201

Table 8 shows that of the six construct relationships hypothesis formed, all t-statistic values are outside the range of invalid
values. The explanation of each relationship is as follows:

H1: With a T-Statistic value of 3.612, it means that PE has a significant effect on BI. The path coefficient value of 0.137
indicates that the FC construct provides a positive correlation value with the BI construct.

H2: The T-Statistic value of 4.603 means that EE significantly affects BI. The path coefficient value of 0.274 indicates that the
EE construct provides a positive correlation value with the BI construct.

H3: The T-Statistic value is 6.028, meaning that SI significantly affects BI. The path coefficient value of 0.383 indicates that
the SI construct provides a positive correlation value with the BI construct.

H4: With a T-Statistic value of 3.531, it means that FC significantly affects BI. The path coefficient value of 0.213 indicates
that the PE construct positively correlates to the BI construct.

H5: With a T-Statistic value of 6.334, it means that FC significantly affects UB. The path coefficient value of 0.485 indicates
that the FC construct positively correlates to the UB construct.

H6: With a T-Statistic value of 6.021, it means that BI has a significant effect on UB. The path coefficient value of 0.452
indicates that the BI construct positively correlates to the UB construct.

It should be noted that the SIPENDOL measured in this study had previously been analyzed using the User-Centered Design
(UCD) method. This analysis is carried out to make this system easier and more useful for users directly. The analysis was carried
out with the same respondents in this study. Users who previously gave suggestions were then given a questionnaire again using the
UTAUT method. The questionnaire was given to the user after the SIPENDOL developer had made improvements based on UCD
analysis and the user had tried the updated SIPENDOL again.

4. CONCLUSION

From the test results above, it is known that all the hypotheses that have been prepared are acceptable. Apart from that, from
these results, it can be said that most SIPENDOL users have accepted the updated SIPENDOL based on UCD analysis. Considering
that the impact of implementing SIPENDOL promises to increase the willingness of patients, families, or users, the hospital must
fully support the implementation of SIPENDOL. The hospital also needs to carry out periodic evaluations so that it can find out
which aspects need to be adjusted in the future. Some suggestions for further research include conducting research with more
respondents. In measuring the implementation of a system, it is better to use at least two measurement models in order to compare
the implementation results more validly. In addition, the number of constructs used in measuring the implementation of a system
should be more than the number of constructs in this study, namely six constructs.
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