Proceedings of the International Conference on Industrial Engineering and Operations Management
Sao Paulo, Brazil, April 5 - 8, 2021

The Effect of Competence and Management Quality on the
Effectiveness of Using Medical Equipment through
Electromedical Performance at Makassar City Hospital
Mardhiah, Sukri Palutturi, Baharuddin
Sekolah Tinggi Ilmu Ekonomi AMKOP Makassar, Indonesia
dyazh.rsws@gmail.com, sukri_palutturi@gmail.com, baharuddinamkop@gmail.com,
Yusriadi Yusriadi, Abdul Rahman
Sekolah Tinggi Ilmu Administrasi Puangrimaggalatung, Makassar, Indonesia
Yusriadi.yusriadi@uqconnect.edu.au, rahmanstia87@gmail.com
Sjaid S Fais Assagaf
Universitas Iqra Buru
sjaidfaisuniqbu@gmail.com
Muhammad Agussalim Isnaini Shobah
Baubau Islamic School of Religion (STAI)
muhagussalimisshmh@gmail.com
Abstract

This study aims to examine and analyze the influence of competence and management quality on the
effectiveness of using medical equipment through the electro-medical performance at Makassar City
Hospital. The research design used in this study is a survey and path analysis with a quantitative approach
in which data concerning the independent variable, dependent variable, and intervening variable are taken
simultaneously to determine the direct and indirect effect of the variables to be studied. The population of
this study was all 101 electromedical officers scattered in hospitals within the city of Makassar. The number
of samples used saturated samples, or total sampling, namely the entire population in the study, was used
as a sample with 101 respondents in all hospitals in Makassar City. The results showed that competence on
the effectiveness of using medical equipment directly had a negative and insignificant effect and
competence of the efficacy of using medical equipment through electromedical performance was negligible.
In contrast, the quality of management on using medical equipment through electromedical version both
directly and indirectly had a significant positive effect.
Keywords:
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1. Introduction

The World Health Organization (WHO) or the World Health Organization in 1957 defines a hospital as a social
organization. Its function is to provide curative and rehabilitative health services and to reach comprehensive family
and environmental services. The hospital also functions as a center for training and biotic research for personnel Health
(WHO, 2017). Because it is closely related to human life, hospital services are provided with severe professional
consequences. The implementation of health services, especially in hospitals, is very much determined by the
availability of health facilities that are well managed and strived to always be in good condition and usable. The action
and continuity of health services, primarily medical activities, will always be guaranteed. In the implementation of
health services in hospitals or other health service organizations, medical equipment is a significant supporting factor.
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To support these health services, medical equipment's condition, and function must be reasonable and usable. The
maintenance of hospital facilities considers the speed of response time to equipment failure of 15 minutes by 50% of
the 80% standard, the accuracy of the maintenance of the equipment by 50% of the 100% standard, and the standard
equipment and measuring instruments used in electromedical services are calibrated on time following the provisions.
Calibration of 0% of the standard 100% calibrated tools based on Decree of the Minister of Health of the Republic of
Indonesia (KEPMENKES RI No.129 / MENKES / SK / II / 2008) concerning Hospital Minimum Service Standards
(Ekowati, 2015; Nuraini et al., 2019; Umanailo, 2020, 2019). Properly maintained medical equipment would affect
services in the hospital. Good medical equipment condition affects patient satisfaction, service quality, service
coverage, and hospital performance. It is necessary to plan to finance, calculating the efficiency and investment of
medical equipment to obtain a medical device condition that meets the standards. Medical equipment efficiency needs
to be improved to get maximum results with minimal costs as a long-term investment effort. Therefore, the
maintenance of medical equipment is part of the hospital's efficiency that needs to be addressed proportionally and
consistently (Ekowati, 2015). According to KEPMENKES NO.371 / 2007, electromedical personnel is health workers
who are generally responsible for ensuring the implementation of health services, especially the feasibility of readyto-use health equipment level of accuracy and safety as well as standard quality. The strategic issue for health workers
is the inadequate competence of health workers, seen from the results of the evaluation of the competence of health
workers, which is still below 6 out of standard 10 (Indonesian Health Workforce Council, 2020).
One of the factors that influence performance is discipline. Discipline is everything that a person does to realize a
work agreement that has been mutually agreed upon in the workplace (Prawirosentono, 1999). In fact, in carrying out
the primary duties and functions of an electromedical technician, they still do not carry out their tasks optimally,
according to the author's observations. For example, a schedule for monitoring equipment functions is not carried out
according to the original plan. Repairs often delayed due to electromedical behavior neglect their primary duties and
tasks by postponing work. Of course, this work attitude can affect electromedical performance in health services and
impact dissatisfaction and complaints from users. In this case, doctors, nurses, and other operators as users of medical
equipment in hospitals and ultimately affect using equipment for services at the hospital not running. Optimally.
Satisfaction (Kotler in Anwar Hafid 2014; Arafah, B., Hasyim, M. 2019) is a feeling of happiness or disappointment
for someone that arises because of the comparison between the performance (results) of the product that is thought of
the expected performance. Maintenance of medical equipment as a form of efficiency in the hospital needs to be
addressed proportionally and consistently. A flawed equipment maintenance system causes the equipment's service
life to be reached, and impacts increase additional costs due to medical equipment damage (Ekowati, 2015; Mu’adi et
al., 2020; Nawawi et al., 2020). This can be seen from the electromedical work attitude, which is still neglecting
recording and reporting according to the author's observations. It often has difficulty in conducting evaluations due to
incomplete data and equipment history. The large number of equipment that does not reach technical age is also due
to the maintenance management system that is still not running correctly. The response time to user complaints from
equipment damage is still slow, so services are delayed or hampered.

2. Literature Review

Competence is a person's ability to work effectively. Competence is an essential character of a person's behavior
related to parameters as a practical guide and superior achievement in carrying out a job in various situations (Spencer
& Spencer, 1993). Competence is a way to classify behavior into its elements. The skill dimension plays a vital role
in shaping competence, organizational culture, and individual competencies, resulting in developing specific skills
related to competence. At the same time, experience is an essential element in shaping a person's mastery of
competence in his duties (Michael Zwell, 2000 in Sudarmanto, 2018).
Competence-based on this explanation indicates the essential character of a person as seen from the way of thinking,
behaving, acting, and drawing conclusions that are carried out and maintained by a person at a particular time. Several
aspects contained in the concept of competence (Gordon in Sutrisno, 2010) include 1) Knowledge (knowledge), 2)
Understanding (understanding), 3) Skill (skills), 4) Attitude (attitude).
Crosby, quoted by Zulian Yamit (2010), states that quality is a form of perfection and conformity to requirements. So
what is meant by management quality is a dynamic management process that meets or exceeds the expectations of
facilities and infrastructure and supervision and assessment to achieve predetermined goals. The dimensions of health
service quality have been widely used to measure the quality of health services which are commonly used in research
concepts, including several aspects (Zeithhaml and Parasuraman in Hardiansyah, 2011), including 1) Reliability, 2)
Assurance, 3) Tangibels (tangible), 4) Responsiveness (responsiveness).
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Effectiveness is the ability to choose goals or targets that are right and achieve them. Therefore, effectiveness shows
the relationship between the results achieved with the goals that have been determined in a plan. An organization can
be effective if the output produced has met the desired goals (Donni, 2013). From this understanding, it can be
concluded that the effectiveness of using medical equipment is defined as the condition of the equipment that can
work optimally and optimally where the equipment is ready to use and fit for use within the lifetime of the equipment.
As stipulated in Regulation of the Minister of Health (PERMENKES) No. 65/2016, Electromedical Service Standards
implicitly states that in the implementation of electromedical services in hospitals, electronics have strategic authority
to manage medical equipment in hospitals to achieve effective use of medical equipment. This requires integrating
integrated and comprehensive benefits, cooperation, and good communication with service units as medical equipment
users. These service implementation standards include: (1) Formulating appropriate policies and regulations regarding
the procurement of medical equipment, (2) Effective implementation by creating and disseminating standard operating
procedures, maintenance, testing/calibration of medical equipment, and (3) Evaluating and participating in the
supervision of medical equipment. Implementation of medical equipment management starting from the
acquisition/procurement, maintenance & calibration, use of electromedical equipment, and eliminating medical
equipment use of medical equipment.
Performance is always a current issue because performance is a crucial question to any organization's effectiveness or
success. Organizations with individuals who have good performance and are supported by quality human resources
are successful and effective organizations. Activities can be practical if a final goal can be achieved, but a move that
is not important but achieves the desired result and results in satisfaction even though it is effective is called inefficient.
It is said to be efficient if all work activities are essential and achieve the desired goals (Prawirosentono, 1999).
According to Robbins, 2006, the parameters that can be used to assess a person's performance are: Quality of work is
assessed from the employees' understanding of the quality of work output and employees' ability to complete tasks
thoroughly; The quantity assessed from the number of work outputs, such as the number of activities completed in a
predetermined time; Timeliness is assessed from the number of activities that can be completed at the beginning of
time, seen from the point of harmony with work output, and maximizing the time available for other activities;
Effectiveness is assessed from the total use of organizational resources (human resources, money, technology, raw
materials) by increasing each unit's yield to maximize the use of these resources; Independence is assessed from an
employee who can carry out his work function through work commitment and responsibility with the institution where
he works.
Electromedical personnel is health workers who have the authority to ensure that medical equipment is ready to use
and fit for use. Electromedical is someone who has a competency certificate according to the professional level based
on the applicable laws and regulations, which has the authority to perform electromedical services. Based on the
Minister of Health Regulation No.65 of 2016, it is implicitly stated that electromedical services are organized and
regulated so that electromedical services can run and are oriented towards security and safety to implement
electromedical services in hospitals runs efficiently and with quality. Here are some things that are done, among
others: (1) Carrying out the use of medical equipment starting from the acquisition/procurement, maintenance, repair
& calibration of medical equipment and analyzing the removal of medical equipment, (2) Making maintenance system
scheduling and preparation of procedures related to the management of electromedical equipment, (3) Creating and
compiling a function monitoring procedure and carrying out equipment function tests electromedical, and 4) Planning
and scheduling testing/calibration of electromedical equipment.

3. Methods

The research design used in this study is a survey and path analysis with a quantitative approach in which data
concerning the independent variable, dependent variable, and intervening variable are taken simultaneously to
determine the direct and indirect effect of the variables to be studied. The method used for data collection is
observation and using a questionnaire. This research's time and location were carried out in all hospitals within the
city of Makassar in October - November 2020 for approximately two months. The location selection is considered to
represent research on the competence and quality of management on the effectiveness of using medical equipment
through electromedical performance. Path analysis is used to analyze the competence and quality of control of using
medical equipment through electrical account at the Makassar City Hospital. This effect was tested with a 95%
confidence interval or alpha = 0.05. If t count <t table at the 95% confidence level, then Ho is accepted and Ha is
rejected, whereas if t count> t table is at the 95% confidence level, then Ho is rejected, and Ha is accepted.
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4. Results

4.1. Validity and Reliability Test (Validity of Research Instruments)

The validity test is carried out to test each statement item's accuracy in each variable (questionnaire). The validation
criteria are if r-count ≥ r-table, then the instrument is declared valid. Still, if r-count <r-table then the device is declared
invalid, it is known that the r-table uses a significant level α = 0.05% with n = 101 then the r-table value is obtained
= 0.194. Table 1 describes the results of the validity test for each of the following variables:
Table 1. Results of the Validity Test of the Items - Research Variable Items
Variable
Statement Items
r – calculate
r – table
Description
X1.1
0,753
Valid
X1.2
0,700
Valid
Competency (X1)
X1.3
0,859
Valid
X1.4
0,817
Valid
X2.1
0,867
Valid
X2.2
0,867
Valid
Quality Management
0,194
(X2)
X2.3
0,856
Valid
X2.4
0,837
Valid
And1.1
0,823
Valid
And1.2
0,885
Valid
Electromedical
Performance (Y1)
And1.3
0,891
Valid
And1.4
0,820
Valid
And2.1
0,861
Valid
Effectiveness of
And2.2
0,863
Valid
0,194
Medical Equipment
And2.3
0,852
Valid
Use (Y2)
And2.4
0,911
Valid
Source: Primary Data Processed, 2020.
The validity test results in table 1 show that each variable's statement items are declared valid, seen from the value of
r - count ≥ 0.194 (r - table). Thus, all items on the competency variable (X1), management quality (X2), electromedical
performance (Y1), and the effectiveness of using medical equipment (Y2) were declared appropriate to be used as
research instruments.
The reliability test was analyzed using Cronbach's Alpha technique. A test technique with a natural level of 5%, the
calculation uses the SPSS version 24 application. If the correlation coefficient is greater than the Cronbach's Alpha
value> 0.6, the item is declared reliable (Arikunto, 2002). The results of reliability testing are presented in table 2
below:
Table 2. Reliability Test Results
Variable
Cronbach’s Alpha Cut of Point (0,6)
Description
Competency (X1)
0,810
0,60
Reliable
Quality Management (X2)
0,831
0,60
Reliable
Electromedical Performance (Y1)
0,829
0,60
Reliable
Reliable
Effectiveness of Medical Equipment Use (Y2)
0,834
0,60
Source: Primary Data Processed, 2020.
Table 2 shows the results of the reliability test of all question items on the competency variable, management quality,
electromedical performance, and the effectiveness of using medical equipment, the Cronbach's Alpha value is
obtained> 0.60 (0.810; 0.831; 0.829; 0.834) so that all question items are considered reliable. And can be used in this
research. Data processing in path analysis is by analyzing the competence and quality of management on the
effectiveness of using medical equipment through electromedical performance through the process of two multiple
linear regressions using the SPSS version 24 application. Path Coefficient Model I and Path Coefficient Model II show
the output of data processing as follows:

4.2. Path Coefficient of Model I
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Based on the Regression Model I output table 3 below:
Table 3. Path Analysis Model I
Coefficients
Unstandardized
Standardized
Coefficients
Coefficients
Model
B
Std. Error
Beta
1 (Constant)
1.364
1.523
Competency (X1)
.174
.086
.135
Quality Management (X2)
.737
.068
.728
Source: Primary Data Processed, 2020.

t

.895
2.012
10.861

Sig
.373
.047
.000

From the path analysis output model 1 shown in the table, it is known that the significant values of the two variables,
namely X1 = 0.047 <α = 0.05 and X2 = 0.000 <α = 0.05. Thus, from the Path Analysis Model, I found a positive and
significant effect of variable X1 and variable X2 on variable Y1.
Table 4. Output Testing Coefficient of Determination
Model Summary
Model
1

R

.790a

R Square

.624

Adjusted R Square
Std. Error of the Estimate
.616
1.397

a. Predictors: (Constant), Management Quality (X2), Competency (X1)
Source: Primary Data Processed, 2020.
The R Square output in the “Model Summary" table with a value of 0.624 indicates that the contribution of X1 and
X2 variable influence to variable Y1 is 62.4% while the remaining 37.6% is a contribution from other variables not
included in the study.

4.3. Model II Path Coefficient

Refers to the Model II Regression output in the following "coefficients" table
Table 5. Path Analysis Output Model II
Coefficients
Unstandardized
Standardized
Coefficients
Coefficients
Model
B
Std. Error
Beta
1 (Constant)
2.350
1.282
Competency (X1)
-.024
.074
-.019
Quality Management (X2)
.278
.084
.278
Electromedical
.623
.085
.630
Performance (Y1)
Source: Primary Data Processed, 2020.

t
1.833
-.327
3.298
7.362

Sig
.070
.744
.001
.000

From the regression analysis output of model II shown in table 5 it is known that the meaningful value of variable X1
= 0.744 > α = 0.05, X2 = 0.001 < α = 0.05 and Y1 = 0.000 < α = 0.05. Thus, it was found that the insignificant negative
influence of variable X1 on variable Y2 while variable X2 and Y1 against variable Y2 gave a positive and significant
influence.
Table 6. Output Testing Coefficient of Determination
Model Summary
Model
R
R Square
Adjusted R Square
Std. Error of the Estimate
.856a
.733
.725
1.171
1
Source: Primary Data Processed, 2020.
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The R Square output value shown in the "Model Summary" table with a value of 0.733 indicates that the contribution
of X1, X2, Y1 variable influence to Y2 variable is 73.3% while the remaining 26.7% is a contribution from other
variables not included in this study.

4.4. Indirect Effect Analysis

The result of hypothesis through variables between / mediators to see the indirect influence shown in the following
table:
Table 7. Indirect Effect Testing Output
Path Coefficient
Standardized Coefficient Beda
Std. Error
X1
Y1
X1
X2
X2

Y1
Y2
Y1 Y2
Y1
Y1 Y2

0,135
0,086
0,630
0,085
0,135 x 0,630 = 0,085
0,728
0,068
0,728 x 0,630 = 0,458
Source: SPSS Data Processing Results, 2020.

The indirect effect of competence (X1) on the use of medical equipment (Y2) through electromedical performance
(Y1) is 0.085. The output of hypothesis testing using the variable Sobel test X1 against Y2 through Y1 obtained a
value of 1.523 <1.660, meaning that t-count <t-table. Thus, found a positive and insignificant effect of the variable
X1 on Y2 through Y1. Meanwhile, the indirect impact of management quality (X2) on the effectiveness of using
medical equipment (Y2) through electromedical performance (Y1) is 0.458. From the output of hypothesis testing
using the variable Sobel test X2 against Y2 through Y1, the value is 6,076> 1,660, which means t-count> t-table.
Thus, it is found that the variable X2 has a positive and significant effect on Y2 through Y1.

5. Discussion

The respondent's assessment of the competence obtained from the questionnaire results shows that the competence in
the first indicator is in the high category. Namely, the respondent knows and can operate electromedical equipment in
electromedical services. From the results of hypothesis testing, it was found that there was an influence between
competency variables on electromedical performance variables at Makassar City Hospital. This proves that the first
hypothesis that the author proposes is confirmed, which means that if the competence is getting better, it will further
improve the electromedical performance at Makassar City Hospital. This is in line with Sulistyaningsih's (2009)
research and Yudisthira and Siwantara (2012) that competence directly has a positive and significant effect on
employee performance.
From the results of data processing of respondents' answers, it was found that the variable quality of management on
electromedical performance at Makassar City Hospital was in a pretty good category. Therefore, the hypothesis that
the authors propose indicates an influence between the quality of management on electromedical performance at the
Makassar City Hospital. The test results prove the author's second hypothesis is accepted, which means that the better
the quality of management, the electromedical performance at Makassar Hospital will increase.
The results showed that competence has a negative and insignificant effect on the effectiveness of using medical
equipment, meaning that if competence increases, the point of using medical equipment will decrease, but not
significantly. This shows that the third hypothesis, which states "Competence Has a Positive and Significant Effect
on the Effectiveness of the Use of Medical Equipment in Makassar City Hospital," was rejected because of a conflict
between theory and reality. The respondents' profile based on tenure shows that ten years of service is the most
dominant, which is 54.5%, and the shape of respondents based on male gender is more prevalent, namely as much as
71.3%.
Based on the author's observations in the field, it was found that the higher the competence possessed by
electromedicine, the less it shows that there is less work involved in doing technical work in the field related to the
effectiveness of using medical equipment. With a work period of more than ten years, it affects the electromedical
work attitude where the work they do routinely and repeatedly and continuously for an extended period of up to tens
of years results in boredom so that a desire to move or switch to managerial work arises. Meanwhile, seen from the
respondents' profile with D-III education, the most dominating is 52.5%, with a work period of fewer than ten years.
Admitting that they are happy and enthusiastic in doing their work because of curiosity and high curiosity if there are
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tools used and feel satisfied if the device is suitable, usable, and reusable. This shows that low competency
electromedicine shows high work involvement in doing technical work related to the effectiveness of using medical
equipment.
From the partial test results, it is known that the quality of management affects the effectiveness of the use of medical
equipment in Makassar City Hospital. The test results prove that the author's fourth hypothesis is proven because there
is a significant medical effect between the quality of management on the effectiveness of the use of medical equipment.
The better the quality of control, the more effective the use of medical equipment in Makassar City Hospital will be.
Based on the direct test results with the path analysis test, it can be concluded that electromedical performance affects
the effectiveness of using medical equipment. The path analysis test results prove that the fifth hypothesis proposed
by the author is accepted, namely that there is an influence between electromedical performance on the effectiveness
of using medical equipment. This shows that the electromedical performance itself influences the excellent or lousy
point of using medical equipment. The higher the electro-medical performance, the more influential the use of medical
equipment in Makassar City Hospital will be
From the results of hypothesis testing using the single test, guided by t-count> t-table, the results of t-count <t-table
has no significant effect on the effectiveness of using medical equipment through electromedical performance as a
mediator/intervening. So that the hypothesis "Competence has a Positive and Significant Effect on the Effectiveness
of Equipment Use. Medical through Electromedical Performance in Makassar City Hospital "is rejected or not proven.
Electromedical performance is unable to mediate the competency variable on the effectiveness of medical equipment
because the results obtained are not significant even though they have a positive effect. Electromedical performance
is a technician's work in carrying out the overall task during a specific period with work standards, targets, and criteria
determined and agreed upon.
According to the author's data and observations, they were carrying out electro-medical engineering service activities.
These several hospitals already have more than five electromedical divides the location/room, with each person in
charge of each room divided into several workgroups. In one working group, some have high and low Competence.
They can share knowledge and understand skills in carrying out electrical engineering services related to the
effectiveness of using medical equipment in hospitals. But more hospitals only have no more than three electromedical
people in one hospital. Of the total 20 hospitals that the author studied, 14 are hospitals that only have three, two, and
even one electromedical in one hospital. Meanwhile, their average working period is over ten years. The higher the
competency possessed by an electromedical; the less work involved in carrying out technical work in the field is
related to using medical equipment.
From the test results, it was found that the direct effect of management quality on the effectiveness of the use of
medical equipment and the indirect impact of management quality on the efficacy of the use of medical equipment
through electromedical performance. From the results of hypothesis testing using the Sobel test, guided by t-count>
t-table, it can be concluded that the quality of management has a significant effect on the effectiveness of medical
equipment management. It means that the hypothesis "Management Quality has a positive and significant impact on
the point of equipment use. Medical through Electromedical Performance in Makassar City Hospital "is accepted or
proven.

6. Conclusion

Competence has a positive and significant effect on electromedical performance at Makassar City Hospital; Quality
of management has a positive and significant effect on electromedical performance at Makassar City Hospital;
Competence has a positive and significant effect on the effectiveness of using medical equipment at Makassar City
Hospital; The quality of management has a positive and significant effect on using medical equipment at Makassar
City Hospital; Electromedical performance has a positive and significant effect on using medical equipment at
Makassar City Hospital; Competence has a positive and significant effect on using medical equipment through
electromedical performance at Makassar City Hospital; The quality of management has a positive and significant
effect on the effectiveness of using medical equipment through electromedical performance at Makassar City Hospital
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