INIVERSITY OF NATIONAL AND WORLD ECONOMY

8™ INTERNATIONAL CONFERENCE ON APPLICATION OF

INFORMATION AND COMMUNICATION TECHNOLOGY AND
STATISTICS IN ECONOMY AND EDUCATION

ICAICTSEE -2018

October 18 — 20th, 2018
University of National and World Economy
Sofia, Bulgaria

CONFERENCE PROCEEDINGS

UNDER THE AUSPICES OF:

I of information technology

the leading edge

PUBLICATIONS INDEXED BY:

w ProQQuest







COORGANIZER UNIVERSITIES & ORGANIZATIONS

Attbl_ MREEGIC [

PR ACTNR, "
B 1E A e =/
Shimane University Kharkiv National University of Radioelectronics
Japan Ukraine

. *j . iBCbXMi HauioHanbHui yHiBEpCHTET
@ Eﬁ% tAeb X 2 'év' L KYTIBTYPY | MACTELLTB

Kyiv National University of Culture and Arts

Shenyang University of Chemical Technology Ukraine
China

National Changhua University of

Education, Taiwan -
Ukrainian Federation of Informatics
Ukraine
Universita
di Genova University Danubius of Galati, Romania
University of Genoa D‘ AN U B l l 5
ltaly CALATI G
SPONSORS
¢ Global % scalefocus %
Schooi V IT solutions for sustainable UY;’)-‘-‘”\
EPHEDRA-TK
MEDiA SuPPORT
COOPERATED BY

CREATIVITY AND HARMONY SOCIETY



PROCEEDINGS OF THE
8™ INTERNATIONAL CONFERENCE ON APPLICATION OF
INFORMATION AND COMMUNICATION TECHNOLOGY AND
STATISTICS IN ECONOMY AND EDUCATION

ICAICTSEE-2018

EDITOR:
PROF. DR. DIMITER G. VELEV
DEPT. OF INFORMATION TECHNOLOGIES AND COMMUNICATIONS
UNIVERSITY OF NATIONAL AND WORLD ECONOMY
UNSS — STUDENTSKI GRAD
1700 SoFiA, BULGARIA

DGVELEV@UNWE.BG

ISSUED FOR PUBLICATION: JUNE 30™, 2020
Size: JIS-B5

QUIRES: 20,9

PAGES: 335

VOLUME: 100

ISSN 2367-7635 (PRINT)
ISSN 2367-7643 (ONLINE)

PUBLISHING COMPLEX — UNWE, SOFIA, BULGARIA



8™ INTERNATIONAL CONFERENCE ON APPLICATION OF INFORMATION AND COMMUNICATION TECHNOLOGY AND STATISTICS IN
Economy AND EpucaTioN (ICAICTSEE —2018), OcToBer 18-20™, 2018, UNWE, SOFIA, BULGARIA

CONFERENCE CHAIR

Dimiter G. Velev

PROGRAM COMMITTEE

César Correa Arias
Saji Baby

Gaetano Cascini
Olena Chaikovska
Luisa Chimenz
Sonia Chipeva

Sérgio Manuel Serra da Cruz

Tadeusz Czachorski

Linda Daniela

Vladimir Dimitrov

Marco Ferrante

Marin Galabov

Carlos Arturo Torres Gastelu
Vasil Georgiev

Valentin Goev

Igor Grebennik
Chih-Hsuan Huang
Aytekin Isman

Kalinka Kaloyanova
Madijid Malikovich Karimov
Sergii Kavun

Hee Dong Kim

Peter Kokol

Ozgen Korkmaz

George Kovacs

Oleksiy E. Kovalenko
Patrick Letouze

Violeta Manevska
Emanuel-Stefan Marinescu
Liviu-Mihail Marinescu

Célio Gongalo Cardoso
Marques

CONFERENCE COMMITTEES

University of National and World Economy

Universidad de Guadalajara

GEO Environmental Consultation

Politecnico di Milano

Kiev National University of Culture and Arts
University of Genoa

University of National and World Economy
Universidade Federal Rural do Rio de Janeiro
Institue of Theoretical and Applied Informatics, PAS
University of Latvia

Sofia State University

University of Genoa

University of National and World Economy
Universidad Veracruzana

Sofia State University

University of National and World Economy
Kharkiv National University of Radio Electronics
Hubei University of Economics

Sakarya University

Sofia State University

Tashkent University of Information Technologies
Kharkiv University of Technology STEP

Hankuk University of Foreign Studies

University of Maribor

Amasya University

Computer and Automation Institutre, NAS

Inst. of Mathematical Machines and Systems Problems, NASU
Universidade Federal do Tocantins

St. Kliment Ohridski University - Bitola

Danubius University Galati

Danubius University Galati

Polytechnic Institute of Tomar

Bulgaria

Mexico

Kuwait
Italy
Ukraine
Italy
Bulgaria
Brazil
Poland
Latvia
Bulgaria
Italy
Bulgaria
Mexico
Bulgaria
Bulgaria
Ukraine
China
Turkey
Bulgaria
Uzbekistan
Ukraine
S.Korea
Slovenia
Turkey
Hungary
Ukraine
Brazil
Macedonia
Romania
Romania

Portugal




8™ INTERNATIONAL CONFERENCE ON APPLICATION OF INFORMATION AND COMMUNICATION TECHNOLOGY AND STATISTICS IN

Economy AND EpucaTioN (ICAICTSEE —2018), OcToBer 18-20™, 2018, UNWE, SOFIA, BULGARIA

Pedja M. Milosavljevic

AK. Mishra
Igor Mladenovic

Alexander N. Moiseev
Balakrishnan Muniandy

Kaninda Musumbu
Tetsuo Noda
Florian Nuta
Serghei Ohrimenco
Gustav Olling

K.R. Pardasani
Monica Pocora
David Nadler Prata
Andy Pusca

Yizhe Shi

Yixun Shi

Kamelia Stefanova
Tullio Tanzi

A.F. Verlan
Hsin-Hung Wu
Parviz Ali Zade
Plamena Zlateva
Milan Zorman
Zong Xuejun

LOCAL ORGANIZING COMMITTEE

Emil Denchev
Rosen Kirilov

Katya Kirilova
Vania Lazarova
Plamen Milev
Veska Mihova
Alexandrina Murgeva
Mitko Radoev
Kostadin Sheyretski
Monika Tzaneva
llko Velikov

University of Nis

Motilal Nehru National Institute of Technology
University of Nis

Tomsk State University

Universiti Sains Malaysia

Universite Bordeaux

Shimane University

Danubius University Galati

Laboratory of Information Security, AESM

IFIP TC5

Maulana Azad National Institute of Technology
Danubius University Galati

Universidade Federal do Tocantins

Danubius University Galati

Shenyang University of Chemical Technology
Bloomsburg University of Pennsylvania
University of National and World Economy
Institute Mines Telecom - Telecom ParisTech
Pukhov Institute for Modelling in Energy Engineering, NASU
National Changhua University of Education
OKAN University

Institute of Robotics, Bulgarian Academy of Sciences
University of Maribor

Shenyang University of Chemical Technology

University of National and World Economy
University of National and World Economy
University of National and World Economy
University of National and World Economy
University of National and World Economy
University of National and World Economy
University of National and World Economy
University of National and World Economy
University of National and World Economy
University of National and World Economy
University of National and World Economy

Serbia
India
Serbia
Russia
Malaysia
France
Japan
Romania
Moldova
USA
India
Romania
Brazil
Romania
China
USA
Bulgaria
France
Ukraine
Taiwan
Turkey
Bulgaria
Slovenia
China

Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria




8™ INTERNATIONAL CONFERENCE ON APPLICATION OF INFORMATION AND COMMUNICATION TECHNOLOGY AND STATISTICS IN
Economy AnD EDucATION (ICAICTSEE —2018), OcToBER 18-20™, 2018, UNWE, SoFIA, BULGARIA

Dear Colleagues,

On behalf of the Conference Committees | have the honor and pleasure to thank you
all for your true participation in the work of the 7th International Conference on
Application of Information and Communication Technology and Statistics in
Economy and Education (ICAICTSEE-2018), http.//icaictsee.unwe.bg/, which took
place on November 18-20t, 2018 at the University of National and World Economy
(UNWE), Sofia, Bulgaria.

I would like specially to express my gratitude to all of the program committee
members for their genuine support without which it would never had happened.

Due to the current state of scientific development in all spheres of human activity, the
constant knowledge and skill actualization of the academia and researchers in the
field of Information and Communication Technology (ICT) is an obligatory necessity,
especially when the world is in a global economic and financial crisis. The definition of
long-term scientific research tasks in this area has a strategic importance, which is
even truer for young researchers, lecturers and Ph.D. students.

The conference aims were conducting analysis of the current problems and
presenting results of the ICT application in different areas of economy, education and
related areas of scientific knowledge; outlining the existing possibilities for the
application of modern ICT tools, methods, methodologies and information systems in
economy and education; discussing advanced and emerging research trends with a
long-term importance in the field of ICT application in economy and education.

The conference has established an academic environment that fosters the dialogue
and exchange of ideas between different levels of academic and research
communities.

The conference outcome is 45 published research papers (13 from foreign
participants), the explosion of fresh ideas and the establishment of new professional
relations.

Dimiter G. Velev
ICAICTSEE-2018 Chair
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Abstract. This study applies independent sample t test for mean differences and analysis
of variance to observe if physicians and nurses with different demographic variables from
a medical center in Taiwan perceive emotional exhaustion differently from the 2017
internal surveyed data based on the Chinese version of the safety attitudes questionnaire.
The results show that female employees have significantly higher perceptions in
recovering emotional exhaustion than male employees. Physicians are more satisfied
than nurses in recovering emotional exhaustion statistically. Employees who are
supervisors/managers have higher perceptions in eight out of nine questions statistically.
Moreover, employees with different age groups, direct patient contacts, and educations
have different perceptions in emotional exhaustion statistically.

Keywords. Emotional exhaustion, Safety attitudes questionnaire, Analysis of variance,
Independent sample t test, Bonferroni.

1. Introduction

Emotional exhaustion is one of eight dimensions from the Chinese version of the safety
attitudes questionnaire (SAQ) since 2014 [1]. Emotional exhaustion is one of three dimensions
from Maslach burnout inventory-human services survey (MBI-HSS) and is the mainstream
measure to evaluate burnout [2]. Burnout defined by Shanafelt [3] can be described as losing
enthusiasm for work, treating people as if they were objects, and having sense that the work is
no longer meaningful. Studies have shown that burnout might have negative impacts on
healthcare quality. For instance, Shanafelt et al. [4] concluded that physicians’ overwork, stress,
and fatigue are contributing factors to medical errors. An increase in nurses’ workloads might

13
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result in higher infections because nurse burnout is linked to job dissatisfaction and patient
healthcare quality [5].

Physicians and nurses are core staffs in healthcare organizations that have direct
contacts with patients [6]. Understanding their attitudes toward the patient safety culture
particularly emotional exhaustion is critically important to help hospital management make
proper policies and strategies to improve the patient safety culture of healthcare organizations
and further reduce the potential medical errors when hospital staffs having higher degree of
burnout are found [7,8]. Therefore, it is essential to assess the physicians’ and nurses’ attitudes
toward burnout in order to provide better medical services for patients [2,8].

Lee et al. [2] identified that supervisor/manager, job position, age, experience in
organization, and experience in position are critical variables in emotional exhaustion in a
regional teaching hospital in Taichung City, Taiwan. Their study also showed that hard work
and working with people all day and directly are particularly important items in emotional
exhaustion followed by fatigue and emotional drain. In Taiwan, the physicians’ and nurses’
workloads particularly in terms of the number of patients in medical centers are heavier and
busier than those in teaching hospitals. It would be of interest to observe how physicians and
nurses in a medical center perceive in emotional exhaustion.

2. Review of Emotional Exhaustion

In Taiwan, the patient safety culture in healthcare organizations is evaluated by the
Chinese version of the safety attitudes questionnaire from medical staffs’ viewpoints. The
Chinese version of the SAQ developed by the Joint Commission of Taiwan is based on the
short form of the safety attitudes questionnaire developed by Sexton et al. in 2006, which has
six dimensions together with 30 questions [1,7]. The current Chinese version of the SAQ has
eight dimensions and 46 questions in total and emotional exhaustion is one of eight dimensions
and has been added to assess medical staff’s the degree of burnout since 2014 [1,2]. Emotional
exhaustion is borrowed from Maslach burnout inventory-human services survey, which is a
validated tool to assess burnout with three dimensions (i.e., emotional exhaustion, personal
accomplishment, and depersonalization) and 22 questions [7].

Emotional exhaustion has night questions as shown in Table 1. In healthcare
organizations in Taiwan, each staff is required to answer all of the questions in emotional
exhaustion using a five-point Likert scale which ranges from strongly agree to strongly
disagree [1]. All of the questions are negative wordings such that each respondent’s answer is
adjusted. For instance, the original answer of strongly agree in Question 1 (I feel like I'm at
the end of my rope.) indicates the poor perception of emotional exhaustion. In this study, the
adjustment is to use numerical value of one to replace the numerical value of five if the original
answer is strongly agree. By the same token, the answers from the other items are also adjusted.

Table 1. Nine questions in emotional exhaustion

Question

. I feel like I’'m at the end of my rope.

. I feel burned out from my work.

. I feel frustrated by my job.

. I feel I'm working too hard on my job.

. I feel emotionally drained from my work.

. I feel used up at the end of the workday.

. I feel fatigued when I get up in the morning and have to face another day on the job.
. Working with people all day is really a strain for me.

. Working with people directly puts too much stress on me.

O 01O\ W Wi —
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3. Research Method

The purpose of this study is to observe how physicians and nurses with different
demographic information from a medical center in Taichung City, Taiwan perceive emotional
exhaustion based on the Chinese version of the SAQ conducted in 2017. All of the physicians
and nurses are required to fill out nine questions in emotional exhaustion by a 5-point Likert’s
scale, where 1 and 5 represent strongly disagree and strongly agree, respectively. By removing
incomplete questionnaires, the number of effective questionnaires is 1036. The physicians’
and nurses’ demographic variables in terms of gender, age, supervisor/manager, job position,
job status, experience in organization, experience in position, education, and direct patient
contact are provided in Table 2.

Table 2. Physicians’ and nurses’ demographic information of this medical center in 2017

Demographic Variable Frequency | Percentage
Gender . Male 205 19.8
. Female 831 80.2

Age . Less than 20 years old 4 0.4
. 21-30 years old 429 41.4

. 31-40 years old 336 324

. 41-50 years old 190 18.3

. 51-60 years old 66 6.4

. 61 years old and above 11 1.1

Supervisor/Manager Yes 115 111
No 921 88.9

Job Position . Physician 233 22,5
Nurse 803 77.5

Job Status . Full Time 993 95.8
. Part Time 32 31

Agency 4 0.4

. Contractor 7 0.7

Experience in | 1. Less than 6 months 98 9.5

. 6 to 11 months 29 2.8
. 1to 2 years 185 17.9
. 3to 4 years 143 13.8
. 510 10 years 219 21.1
. 11 to 20 years 281 27.1
. 21 years and more 81 7.8
. Less than 6 months 117 11.3
. 6 to 11 months 29 2.8
. 1to 2 years 212 20.5
. 310 4 years 145 14.0
. 510 10 years 236 22.8
. 11 to 20 years 244 23.6
. 21 years and more 53 5.1
. Senior High School 4 0.4
. College/University 870 84.0
. Graduate School 162 15.6
No 10 1.0
. Rare 41 4.0
. Very Often 985 95.1

Organization

Experience in Position

Education

Direct Patient Contact
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The majority of physicians and nurses are female (80.2%), aged 21-40 (73.8%), not in
charge of supervisors/managers (88.9%), full time employees (95.8%), with 1 to 20 years in
an organization (79.9%), with 1 to 20 years in position (80.9%), with a college/university
degree (84.0%), and very often to contact patients directly (95.1%).

To analyze if physicians and nurses with different demographic variables have different
perceptions in emotional exhaustion, independent sample t-test for mean differences and one-
way analysis of variance (ANOVA) with o = 0.05 are applied to nine questions. If the p-value
is less than a = 0.05, post hoc analysis is performed except for gender, supervisor/manager,
and job position with only two levels. McHugh [10] stated that Bonferroni method which
reduces the probability of a Type | error outperforms Scheffe method. Therefore, Bonferroni
method is chosen to perform post hoc analysis in this study.

4. Results

Independent sample t test for mean differences is applied to test if physicians and nurses
with different gender, supervisor/manager, and job position perceive emotional exhaustion
differently. Female physicians and nurses are more satisfied than male physicians and nurses
in emotional exhaustion as shown in Table 3. Physicians and nurses who are in charge of
supervisors/managers have statistically higher perceptions on eight questions except for
Question 4 (I feel I'm working too hard on my job.) in emotional exhaustion depicted in Table
4. In addition, physicians and nurses who are supervisors/managers have significantly lower
perceptions than those who are not in charge of supervisors/managers. From Table 5, nurses
have significantly higher perceptions in emotional exhaustion than physicians.

Table 3 Mean differences on emotional exhaustion for gender

Question Assumption t Sig. Post Hoc
1 Equal Variance -.2869 0.004 | Female > Male
Unequal Variance -2.864 0.004 | Female > Male
2 Equal Variance -5.156 | < 0.001 | Female > Male
Unequal Variance -5.124 | < 0.001 | Female > Male
3 Equal Variance -4.359 | < 0.001 | Female > Male
Unequal Variance -4.214 | < 0.001 | Female > Male
4 Equal Variance -3.595 | < 0.001 | Female > Male
Unequal Variance -3.513 0.001 | Female > Male
5 Equal Variance -5.270 | < 0.001 | Female > Male
Unequal Variance -5.453 | < 0.001 | Female > Male
6 Equal Variance -4.703 | < 0.001 | Female > Male
Unequal Variance -4.751 | < 0.001 | Female > Male
7 Equal Variance -4.941 | < 0.001 | Female > Male
Unequal Variance -4.839 | < 0.001 | Female > Male
8 Equal Variance -3.681 | < 0.001 | Female > Male
Unequal Variance -3.632 | < 0.001 | Female > Male
9 Equal Variance -4.046 | < 0.001 | Female > Male
Unequal Variance -4.179 | < 0.001 | Female > Male

Table 6 shows that age has significant effects on all of nine questions. In general,
physicians and nurses who are 21-30 years old report significantly better perceptions than
those who are 51-60 years old and 61 years old and above. Physicians and nurses with 31-40
years old report having significantly higher perceptions than those with 51-60 and 61 years old
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and above. Moreover, physicians and nurses whose ages are 41-50 years old perceive
significantly higher satisfaction than those whose ages are 51-60 and 61 years old and more.
Physicians and nurses with different job status do not perceive emotional exhaustion
statistically depicted in Table 7.

Table 4 Mean differences on emotional exhaustion for supervisor/manager

Question Assumption t Sig. Post Hoc
1 Equal Variance -5.257 | < 0.001 | No> Yes
Unequal Variance -5.516 | < 0.001 | No > Yes
2 Equal Variance -4.843 | < 0.001 | No> Yes
Unequal Variance -5.084 | < 0.001 | No > Yes
3 Equal Variance -4.912 | < 0.001 | No> Yes
Unequal Variance -5.062 | < 0.001 | No > Yes
4 Equal Variance -1.186 0.236
Unequal Variance -1.039 0.301
5 Equal Variance -4.568 | < 0.001 | No> Yes
Unequal Variance -4517 | < 0.001 | No > Yes
6 Equal Variance -4.664 | < 0.001 | No> Yes
Unequal Variance -4.556 | < 0.001 | No > Yes
7 Equal Variance -6.302 | < 0.001 | No> Yes
Unequal Variance -6.598 | < 0.001 | No > Yes
8 Equal Variance -5.082 | < 0.001 | No > Yes
Unequal Variance -5.630 | < 0.001 | No > Yes
9 Equal Variance -4.886 | < 0.001 | No> Yes
Unequal Variance -5.392 | < 0.001 | No > Yes

Table 5 Mean differences on emotional exhaustion for job position

Question Assumption t Sig. Post Hoc
1 Equal Variance -2.890 0.004 | Nurse > Physician
Unequal Variance | -2.790 0.006 | Nurse > Physician
2 Equal Variance -6.050 | < 0.001 | Nurse > Physician
Unequal Variance | -5.965 | < 0.001 | Nurse > Physician
3 Equal Variance -4.913 | < 0.001 | Nurse > Physician
Unequal Variance | -4.638 | < 0.001 | Nurse > Physician
4 Equal Variance -4.181 | < 0.001 | Nurse > Physician
Unequal Variance | -4.145 | < 0.001 | Nurse > Physician
5 Equal Variance -5.236 | < 0.001 | Nurse > Physician
Unequal Variance | -5.147 | < 0.001 | Nurse > Physician
6 Equal Variance -5.266 | < 0.001 | Nurse > Physician
Unequal Variance -5.192 | < 0.001 | Nurse > Physician
7 Equal Variance -5.916 | < 0.001 | Nurse > Physician
Unequal Variance -5.728 | < 0.001 | Nurse > Physician
8 Equal Variance -4.218 | < 0.001 | Nurse > Physician
Unequal Variance -4.181 | < 0.001 | Nurse > Physician
9 Equal Variance -4.523 | < 0.001 | Nurse > Physician
Unequal Variance -4.554 | < 0.001 | Nurse > Physician
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Table 6 ANOVA results in emotional exhaustion for age

Question F Sig. Bonferroni
1 9.878 | <0.001|2>52>6,3>4,3>53>6,4>54>6
2 9571 | <0.001|2>52>6,3>5,3>6,4>54>6
3 10.695 <0.001 |2>5,2>6,3>5,3>6,4>5,4>6
4 3.856 0.002 {3>2,3>6
5 8381 | <0001|2>52>6,3>53>6,4>54>6
6 8565| <0.001|2>52>6,3>53>6,4>5
7 13781 | <0.001 |2>4,2>52>6,3>4,3>5,3>6,4>5,4>6
8 5701 | <0.001|2>6,3>53>6,4>6
9 6.314| <0001|2>52>6,3>53>6,4>54>6
Table 7 ANOVA results in emotional exhaustion for job status
Question F Sig. Bonferroni
1 0.969 0.407
2 0.732 0.533
3 0.724 0.538
4 1.909 0.126
5 0.451 0.717
6 0.949 0.416
7 0.249 0.862
8 0.163 0.921
9 0.046 0.987
Table 8 ANOVA results in emotional exhaustion for experience in organization
Question F Sig. Bonferroni
1 2.922 0.008 | 4>7
2 1.577 0.150
3 1.664 0.127
4 3.572 0002 |6>1,7>1
5 1.297 0.256
6 0.765 0.598
7 2.302 0033 |3>7,4>7,6>7
8 2.202 0.041 | None
9 2.897 0.008 | 4>7,6>7
Table 9 ANOVA results in emotional exhaustion for experience in position
Question F Sig. Bonferroni
1 2.963 0.007 | 4>7,5>7
2 1.945 0.071
3 2.507 0021 |3>7,4>7
4 2.183 0042 | 6>1
5 1.341 0.236
6 1.571 0.152
7 2.684 0014 | 1>7,3>7,4>7,5>7,6>7
8 2.397 0.026 | None
9 2.290 0034 |4>7,6>7
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Experience in organization has significant influences on five out of nine questions in
emotional exhaustion as shown in Table 8. In general, physicians and nurses who report being
in their position with 3-4 years have significantly better perceptions than those with 21 years
or more. Table 9 summarizes that experience in position has significant impacts on six of nine
questions. In general, physicians and nurse who have 3-4 years experience in position seem to
have statistically higher satisfaction than those with 21 years or more experience in position.

From Table 10, physicians and nurses with a college/university degree have
significantly better perceptions in eight out of nine questions in emotional exhaustion except
for Question 4 (I feel I'm working too hard on my job.). That is, there is no significant
difference on working hard on the job when physicians and nurses have different educations.
Finally, Table 11 shows that physicians and nurses who have rare direct patient contact have
significantly higher satisfaction than those who have very often direct patient contact.

Table 10 ANOVA results in emotional exhaustion for education

Question F Sig. Bonferroni

1 8.264 | < 0.001 | College/University > Graduate School
2 11.761 | < 0.001 | College/University > Graduate School
3 13.662 | < 0.001 | College/University > Graduate School
4 0.195 0.823

5 11.346 | < 0.001 | College/University > Graduate School
6 9.626 | < 0.001 | College/University > Graduate School
7 19.954 | < 0.001 | College/University > Graduate School
8 15.464 | < 0.001 | College/University > Graduate School
9 14.638 | < 0.001 | College/University > Graduate School

Table 11 ANOVA results in emotional exhaustion for direct patient contact

Question F Sig. Bonferroni
1 9.185 | < 0.001 | Rare > Very Often
2 8.055 | < 0.001 | Rare > Very Often
3 4.547 0.011 | Rare > Very Often
4 3.634 0.027 | Rare > Very Often
5 8.659 | < 0.001 | Rare > Very Often
6 14.149 | < 0.001 | Rare > Very Often
7 11.147 | < 0.001 | Rare > Very Often
8 8.488 | < 0.001 | Rare > Very Often
9 3.565 0.029 | Rare > Very Often

Based on the above findings, gender, job position, age, and direct patient contact are
the most essential demographic variables to influence all of the questions in emotional
exhaustion followed by supervisor/manager and education that have significantly influences
on eight of nine questions. Specifically, females, nurses, and employees with rare direct patient
contact have statistically better perceptions in emotional exhaustion. Employees who are not
in charge of supervisors/managers and have a college/university degree tend to have higher
satisfaction in emotional exhaustion as well.

5. Conclusion

This study focuses on emotional exhaustion in a medical center in Taichung City,
Taiwan from viewpoints of physicians and nurses by employing independent sample t test and
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one-way ANOVA. Gender, job position, age, and direct patient contact are the most critical
demographic variables that have significant impacts on emotional exhaustion. In addition,
supervisor/manager and education have influences on emotional exhaustion in eight out of
nine questions. Generally, females, nurses, and physicians and nurses who have rare direct
patient contact have significantly better perceptions in emotional exhaustion. Physicians and
nurses who are not supervisors/managers and have a college/university degree tend to have
better perceptions in emotional exhaustion as well.

Lee et al. [2] used the same emotional exhaustion dimension of the Chinese version of
the SAQ from a regional teaching hospital in Taiwan from the internal survey data conducted
in 2014. Their findings showed that supervisor/manager, job position, age, experience in
organization, and experience in position are critical variables in emotional exhaustion. In
contrast, with different survey years (2014 versus 2017) and different hospital levels (a
regional teaching hospital versus a medical center), our study identifies six critical variables
to influence emotional exhaustion. Job position, age, and supervisor/manager are the common
demographic variables to influence emotional exhaustion. By contrast, experience in
organization and experience in position are the two critical variables in the regional teaching
hospital, whereas gender, direct patient contact, and education are the three critical variables
in the medical center. Hospital management in this medical center needs to pay much attention
to gender, job position, age, direct patient contact, supervisor/manager, and education in order
to reduce the burnout from viewpoints of physicians and nurses.
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Abstract. This study intends to observe how nurses with different genders from a
medical center in Taiwan perceive emotional exhaustion from 2014 to 2017. The internal
surveyed data with nine questions from emotional exhaustion dimension of the Chinese
version of the safety attitudes questionnaire are used for analyses. Mann-Whitney U test
is employed to remove the underlying assumption that the data are normally distributed
or appropriated due to the smaller sample size of male nurses in this medical center. The
results show that there is no any significant difference between male and female nurses
in terms of nine questions from emotional exhaustion in 2014 and in 2017. In contrast,
four out of nine questions are significantly different in 2015. That is, male nurses have
better perceptions in recovering emotional exhaustion in four questions than female
nurses. In addition, male nurses perform better statistically in two out of nine questions
than female nurses. Further discussions are provided as well.

Keywords. Emotional exhaustion, Male nurse, Female nurse, Mann-Whitney U test,
Safety attitudes questionnaire, Longitudinal study.

1. Introduction

Burnout can be defined as losing enthusiasm for work, treating people as if they were
objects, and having sense that the work is no longer meaningful [1] or can be described as a
loss of passion for work, emotional exhaustion, and feelings of depersonalization [2]. Shanafelt
et al. [3] stated that physicians’ burnout such as overwork, stress, and fatigue are the
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contributing factors to increase medical errors. Cimiotti et al. [4] also depicted that increasing
nurses’ workloads might result in higher infections because nurse burnout is linked to job
dissatisfaction and patient healthcare quality. Therefore, burnout would have negative impacts
on healthcare quality.

Wang et al. [5] depicted that nurses’ burnout not only threatens their own health but
also impair their patients. Thus, it is important to identify risk factors of nurses’ burnout to
improve their health and to increase healthcare quality. The study conducted by Stimpfel et al.
[6] found nurses who worked longer shifts might have higher level of burnout and patient
dissatisfaction. Hospital management needs to reduce nurses’ workload by respecting nurses’
day off and vacation time and allowing nurses to refuse to work overtime without retribution.
Houkes et al. [7] further identified that male and female general practitioners (GP) might
experience the same jobsite differently and have different responses to occupational exposure.
Moreover, their study pointed out that the prevalence of burnout between male and female GP
are inconsistent. The interpretations of the differences might be difficult because of an unequal
distribution of males and females or the confounding effect of other factors. Furthermore, their
study concluded that female GP performed better in emotional exhaustion, whereas male GP
performed better in depersonalization and personal accomplishment.

Based on the above discussions, rare studies have been found to study if male and
female nurses have different perceptions in emotional exhaustion particularly in a medical
center in Taiwan. Hsu et al. [8] pointed out that the turnover rate for male nurses is twice that
of female nurses. In addition, their study only invited 178 male nurses in south Taiwan for
analyses in 2008 and the questionnaire in emotional exhaustion is not from a popular
questionnaire of Maslach burnout inventory-human services survey (MBI-HSS). In contrast,
the purpose of this study is to compare whether or not male and female nurses in the same
medical center might have different perceptions in emotional exhaustion from a longitudinal
study since a longer period of observations can find the possible trends or patterns [9].

2. Review of Emotional Exhaustion

Maslach burnout inventory-human services survey which is the mainstream measure to
evaluate burnout has three dimensions including emotional exhaustion with nine questions
(Table 1), personal accomplishment with eight questions, and depersonalization with five
questions [10]. In 2014, emotional exhaustion has been incorporated into the Chinese version
of the safety attitudes questionnaire (SAQ) to assess the patient safety culture in healthcare
organizations in Taiwan from medical staffs’ viewpoints [11]. The original Chinese version of
the SAQ was from the short form of the SAQ developed by Sexton et al. in 2006, which has
six dimensions together with 30 questions [11, 12].

Table 1. Nine questions in emotional exhaustion

Question

. I feel like I’m at the end of my rope.

. I feel burned out from my work.

. I feel frustrated by my job.

. I feel I’'m working too hard on my job.

. I feel emotionally drained from my work.

. I feel used up at the end of the workday.

. I feel fatigued when I get up in the morning and have to face another day on the job.
. Working with people all day is really a strain for me.

. Working with people directly puts too much stress on me.

O 01O\ L KA Wi~
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The introduction of emotional exhaustion borrowed from MBI-HSS by the Joint
Commission of Taiwan is intended to assess medical staffs’ the degree of burnout since
medical staffs’ burnout directly affects patient safety.

Each staff in healthcare organizations in Taiwan is required to answer all of nine
questions in emational exhaustion including nurses. Each question uses a five-point Likert’s
scale ranging from strongly agree with a numerical value of 5 to strongly disagree with a
numerical value of 1 to assess the perceptions of burnout from medical staff’s viewpoints [11].
In addition, all of the questions in emotional exhaustion are reversed questions, and each
respondent’s answer is adjusted for further analyses. For instance, the original answer of
strongly agree in Question 1 (I feel like I'm at the end of my rope.) indicates the poor
perception of emotional exhaustion. This study uses a numerical value of one to replace the
numerical value of five if the original answer is strongly agree. By the same token, the answers
from the other items are also adjusted.

3. Research Method

The distribution of the scores from each question for either males or females does not
always follow a normal distribution, Mann-Whitney U test for two independent samples test
is chosen to determine if male and female nurses have different perceptions in emotional
exhaustion. For instance, Figures 1 and 2 show the distributions of the scores from Question 9
of emotional exhaustion by female and male nurses in 2017, respectively. With the sample size
of 759 female nurses, the distribution is skewed to the right with the majority of scores fall in
2 (40.7%). In contrast, the majority of scores fall in 2 and 3 with the respective 38.6% and
40.9% for male nurses. Obviously, the distributions in Figures 1 and 2 are not normally
distributed. Therefore, Mann-Whitney U test is the approach when the normality assumption
does not hold [11]. In addition, to observe the trends and similarities or differences of
perceptions from both male and female nurses in emotional exhaustion, a longitudinal study is
conducted by using the data sets from 2014 to 2017.

40077 Mean = 2.26
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Fig. 1. The distribution of the scores from Question 9 by female nurses in 2017
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Fig. 2. The distribution of the scores from Question 9 by male nurses in 2017

4. Results

The descriptive statistics by mean rank for both male and female nurses in 2017 is
provided in Table 2. The sample sizes of male and female nurses are 44 and 759, respectively.
The mean rank indicates that male nurses have better emotional exhaustion than female nurses
in Questions 1, 2, 3, 4, 6, 7, 8, and 9 by descriptive statistics.

Table 2. Descriptive statistics by mean rank in 2017

Question Gender | Sample | Mean Rank | Sum of Ranks
1. I feel like I’'m at the end of my | Male 44 422.31 18581.5
rope. Female 759 400.82 3042245
2.1 feel burned out from my work. Male 44 423.45 18632.0
Female 759 400.76 304174.0
3. I feel frustrated by my job. Male 44 423.76 18645.5
Female 759 400.74 304160.5
4.1 feel I’'m working too hard on my | Male 44 403.15 17738.5
job. Female 759 401.93 305067.5
5. 1 feel emotionally drained from | Male 44 392.20 17257.0
my work. Female 759 402.57 305549.0
6. I feel used up at the end of the | Male 44 403.18 17740.0
workday. Female 759 401.93 305066.0
7.1 feel fatigued when I get up in the | Male 44 414.49 18237.5
morning and have to face another | Female 759 401.28 304568.5
day on the job.
8. Working with people all day is | Male 44 430.36 18936.0
really a strain for me. Female 759 400.36 303870.0
9. Working with people directly puts | Male 44 417.73 18380.0
too much stress on me. Female 759 401.09 304426.0

To further perform Mann-Whitney U test, Table 3 shows that male and female nurses
do not have any significantly different perceptions in emotional exhaustion in 2017. By the
same token, the descriptive statistics by mean rank in 2016 is shown in Table 4. The sample
sizes of male and female nurses are 36 and 706, respectively. Table 5 summarizes male nurses
have statistically better perceptions in Questions 5 (I feel emotionally drained from my work.)
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and 6 (I feel used up at the end of the workday.) than female nurses in 2016. That is, female
nurses tend to be emotionally drained from their work, and feel used up at the end of the
workday.

Table 3. Man-Whitney U test in 2017

Question | Mann-Whitney U Test Z Exact Sig. (2-tailed) Post Hoc
1 15804.5 | -0.625 0.534
2 15754.0 | -0.652 0.515
3 15740.5 | -0.674 0.502
4 16647.5 | -0.035 0.978
5 16267.0 | -0.297 0.767
6 16646.0 | -0.036 0.973
7 16148.5 | -0.378 0.706
8 15450.0 | -0.876 0.381
9 16006.0 | -0.487 0.628
Table 4. Descriptive statistics by mean rank in 2016
Question Gender | Sample | Mean Rank | Sum of Ranks
1. 1 feel like I’'m at the end of my | Male 36 429.33 15456.0
rope. Female 706 368.55 260197.0
2. | feel burned out from my work. | Male 36 427.79 15400.5
Female 706 368.63 260252.5
3. | feel frustrated by my job. Male 36 434.78 15652.0
Female 706 368.27 260001.0
4. 1 feel I’'m working too hard on | Male 36 399.40 14378.5
my job. Female 706 370.08 261274.5
5. | feel emotionally drained from | Male 36 442.25 15921.0
my work. Female 706 367.89 259732.0
6. | feel used up at the end of the | Male 36 452.81 16301.0
workday. Female 706 367.35 259352.0
7. | feel fatigued when | get up in | Male 36 418.28 15058.0
the morning and have to face | Female 706 369.11 260595.0
another day on the job.
8. Working with people all day is | Male 36 398.53 14347.0
really a strain for me. Female 706 370.12 261306.0
9. Working with people directly | Male 36 415.25 14949.0
puts too much stress on me. Female 706 369.27 260704.0
Table 5. Man-Whitney U test in 2016
Question | Mann-Whitney U Test Z Exact Sig. (2-tailed) Post Hoc
1 10626.0 | -1.735 0.083
2 10681.5 | -1.666 0.096
3 10430.0 | -1.896 0.058
4 117035 | -0.839 0.403
5 10161.0 | -2.096 0.036 | Male > Female
6 9781