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Abstract: Purpose Study on the relationship between empathy competence and emotional intelligence used to provide 

suggestions for alleviating miscommunication that leads to misunderstandings between doctors and patients. Methods Stratified 

random cluster sampling was employed for questionnaires from 688 medical undergraduates in Weifang medical university (a 

provincial colleges and universities in Weifang City, Shandong Province, China) by means of PES and EIS. Results There were 

significant differences in self-regulation and emotions regulation of others between genders (P < 0.05), and there were significant 

differences in emotional sharing between genders (P < 0.05). There was no significant difference in emotional intelligence and 

empathy competence among domicile (P > 0.05). There were significant differences in all dimensions of emotional intelligence 

except self-regulated emotion between grades (P < 0.05), and there were significant differences in emotional sharing, positive 

care and empathy competence among grades (P < 0.05). Medical undergraduates' emotional intelligence is positively correlated 

with empathy competence. Conclusion Medical colleges and universities should establish a systematic, professional and organic 

curriculum system of humanities and social sciences, and attach importance to the continuity of emotional intelligence and 

empathy training. 
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1. Introduction 

Empathy is a complex concept. It is mainly embodied in the 

ability to understand others, which allows others to feel 

accepted and cared for by the empathy [1]. Through empathy, 

we can adjust cognitive bias in communication, promote 

emotional resonance, ensure the effectiveness of information 

exchange, and help to build good interpersonal relationships. 

Nowadays, the term "empathy" is more common in the 

medical and health fields. As a subjective, multidimensional 

and dynamic indicator for evaluating the degree of individual 

socialization [2]. Empathy plays an increasingly important 

role in clinical trials, study on humanistic quality training and 

medical scene of medical staff [3-5]. In clinical trials, empathy 

nursing can improve patients' bad mood and improve their 

quality of life effectively [6]. In terms of medical humanistic 

quality, empathy ability was positively correlated with 

nurse-patient communication ability, self-efficacy, 

professional attitude, and affected nursing job satisfaction [7]. 

At the same time, empathy training is conducive to improving 

cultural accomplishment. 

Empathy also plays an important role in medical scenarios. 

When medical workers can experience patients' pain, it will be 

beneficial to the harmony of treatment effect and 

doctor-patient relationship [8]. The doctor-patient relationship 

is very important for the successful diagnosis and treatment of 

patients [9]. Contradictions and misunderstandings between 

doctors and patients in China have intensified year by year. 

Not only have patients been dissatisfied with the process of 

diagnosis and treatment, but their physical and mental 
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suffering has been aggravated as well. Doctors were also 

deeply disturbed by misunderstandings between doctors and 

patients which affected their work [10]. Some studies have 

shown that empathy was a key factor for doctors to implement 

diagnosis and treatment, which had become an important 

factor affecting the quality of medical staff service and the 

establishment of a harmonious doctor-patient atmosphere in 

the environment of tense doctor-patient relationship [11]. 

Empathy can help the diagnosis of disease, produce 

therapeutic effects, such as creating a positive impact on 

patients' satisfaction, compliance and the reduction of medical 

expenditure, and reduction in the doctor’s work pressure and 

enhancement of their professional identity [12, 13].  

Emotional intelligence refers to the ability of individuals to 

perceive, understand and utilize the emotions of themselves 

and others, and to use these information as a guide for their 

own thinking and action [14]. Studies have shown that 

emotional intelligence of medical postgraduates is associated 

with empathy, and good control of their own emotions has a 

positive impact on good relationships with their superiors and 

colleagues [15]. In clinical work, nursing students and nurses 

are equally applicable. Emotional intelligence is positively 

correlated with empathy. Nurses with high emotional 

intelligence can produce beneficial behaviors to patients 

through emotional regulation, which can be more recognized 

by patients and their families [16].  

At present, there are few studies on relationship between 

emotional intelligence and empathy involving medical 

postgraduates and nurses. According to the academic 

standards stipulated in the Higher Education Law of the 

People's Republic of China, there are differences in the 

educational methods between medical postgraduates and 

undergraduates. Postgraduate education has a deeper 

understanding of medical humanities quality because it is 

closer to clinical teaching [17]. In terms of emotions, medical 

postgraduates are more anxious and nervous than 

undergraduates, showing melancholy, worry and nervousness 

[18]. Because there are many differences between medical and 

nursing science, medical postgraduates and undergraduates, 

and undergraduate education is an important stage to master 

basic theory, basic knowledge, basic skills and methods, it is 

necessary to study the relationship between emotional 

intelligence and empathy of medical undergraduates. In this 

paper, the characteristics of emotional intelligence and 

empathy competence of medical undergraduates were 

investigated, and the ways of affecting emotional intelligence 

and its dimensions on empathy competence were explored, so 

as to provide basis for improving the mental health status and 

empathy competence of medical undergraduates. 

2. Sample and Methods 

2.1. Sample 

The cross-sectional study was conducted in Weifang 

medical university (a provincial colleges and universities in 

Weifang City, Shandong Province, China), carrying about 

4000 medical undergraduates (30.77% of total university 

population) from May 2018 to July 2018. We conducted a 

multistage, stratified, and cluster sampling scheme that used 

the class as a sampling unit, stratified by the type of grade, and 

randomly selected at the class level. We randomly selected 3 

classes from each grade, and all 700 potential participants 

from 15 classes were included in the study. The data were 

collected in the classroom environment by a pen and paper 

self-report questionnaire. Trained research assistants provided 

the brief introduction and notes about the questionnaire, the 

questionnaire was completed under quiet classroom 

conditions within the given 10-min period. The inclusion 

criteria for the participants were as follows: (1) consent to 

participate in the study; (2) In the classroom on the day of the 

data collection. In the end, we screened 688 eligible 

participants from 700 potential participants, for a response 

rate of 98.3%.  

2.2. Methods 

Physician Empathy Scale. 

The Physician Empathy Scale is a measurement tool for 

Chinese physicians specially [19]. It fully incorporates 

patients' understanding and needs of physicians' empathy 

behavior, which is different from the J Jefferson scale of 

physician empathy. It consists of 18 items and the following 

four dimensions: perspective-taking ability (5 items), 

emotional sharing ability (4 items), positive care ability (4 

items), and empathy expression ability (5 items). Responses 

are categorized into a five-point Likert scale that evaluates the 

frequency (1 =Very disapproval; 2 = Disapproval; 3 = 

Common; 4= Approval; 5 =Very approval). Higher scores 

indicate better empathy. The Cronbach's alpha coefficient was 

satisfactory at 0.840. 

Emotional Intelligence Scale. 

The Emotional Intelligence Scale is compiled by Schutte et 

al. [20]. The Chinese version is introduced by Wang Caikang 

[21]. It had good reliability and validity in college students 

[22]. A total of 33 items and the following four dimensions: 

Emotional perception (12 items), Self-regulation (6 items), 

regulation of others (10 items), Emotional use (5 items). 

Responses are categorized into a five-point Likert scale that 

evaluates the frequency (1 = Very inconsistent; 2 = 

Inconsistent; 3 = Unclear; 4 =Consistent; 5 =Very consistent), 

Higher scores indicate better emotional Intelligence, the 

Cronbach's alpha coefficient was satisfactory at 0.83. 

Socio-demographic characteristics. 

A socio-demographic information sheet covered basic 

participant information, including gender, domicile 

(Domicile refers to the family address, which is divided 

into urban and rural areas.), grade (In China, clinical 

medicine undergraduate specialty adopts a five-year 

teaching mode. The educational management functions of 

students in grades 1, 2 and 3 are assigned to basic medical 

colleges. Affiliated hospitals undertake the teaching tasks 

of full-time students in grades 4 and 5 in education 

management and internship.). 
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2.3. Statistical Analysis 

EpiData 2.0 (EpiData Association, Odense, Denmark) was 

used to establish the database SPSS 18 for Windows (SPSS, 

Inc., Chicago, IL) was used for statistical processing of data. 

The scores of each dimension were described byx ± s, and the 

data were analyzed by independent sample t test, analysis of 

variance and correlation analysis. A p value of less than 0.05 

was accepted as statistically significant. 

3. Results 

3.1. Empathy Competence and Emotional Intelligence of 

Medical Undergraduates 

The mean of all subjects on empathy competence scored 

4.03±0.63. Gender differences in emotional sharing were 

statistically significant (t = 2.683, P < 0.05). There was no 

significant difference among domicile. There were significant 

differences in empathy competence of grades except 

perspective-taking and empathy expression (F = 1.310~1.985, 

P > 0.05). The mean of all subjects on emotional intelligence 

scored 3.78±0.51. There were statistically significant 

differences in gender between self-regulation and regulation 

of others (t = 2.206~2.967, P < 0.05). There were no 

significant differences between domicile (t = 0.794~1.315, P > 

0.05). There were significant differences in emotional 

intelligence of grades except self-regulation and emotional 

use (F = 1.345, P > 0.05) (Table 1 and Table 2). Grades in the 

ANOVA analysis of empathy competence and emotional 

intelligence, F value reached a significant level. In order to 

further clarify which paired groups have significant 

differences in the mean of dependent variables, it is necessary 

to carry out post hoc analysis on the mean differences across 

the five educational levels (by honestly significant difference). 

As far as empathy competence is concerned, the second-grade 

group is significantly higher than the third-grade group, and 

the second-grade group is significantly higher than the 

fourth-grade group. As far as emotional intelligence is 

concerned, the fourth-grade group is significantly higher than 

the first-grade group, and the fifth-grade group is significantly 

higher than the first-grade group (Table 3). 

Table 1. Comparison of empathy competence scores among different groups. 

Variables  Category Num t/F Perspective-taking 
Emotional 

Sharing  

Positive 

Care 

Empathy 

expression  

Empathy 

competence 

Gender male 358  4.04±0.68 3.95±0.82 4.01±0.67 4.222±1.06 4.03±0.65 

 female 330  4.10±0.66 3.81±0.77 4.00±0.68 4.28±0.90 4.04±0.62 

   t -1.197 2.683* 0.215 -0.648 -0.255 

   P 0.112 0.014 0.473 0.223 0.143 

Domicile urban 340  4.09±0.63 3.82±0.80 4.01±0.67 4.26±1.03 4.04±0.63 

 rural 348  4.04±0.71 3.85±0. 79 4.00±0.68 4.23±0.93 4.03±0.64 

   t 0.800 -0.504 1.732 0.386 0.126 

   P 0.405 0.306 0.360 0.727 0.303 

Grades freshmen 140  4.04±0.68 3.93±0.85 4.03±0.67 4.23±0.74 4.06±0.61 

 sophomores 148  4.16±0.71 4.18±0.75 4.20±0.72 4.36±1.19 4.22±0.73 

 juniors 128  3.96±0.77 3.74±0.81 3.93±0.72 4.17±1.53 3.95±0.78 

 seniors 140  4.03±0.54 3.61±0.70 3.84±0.57 4.14±0.54 3.91±0.47 

 fifth-year students 132  4.13±0.63 3.64±0.71 4.00±0.61 4.34±9.52 4.02±0.47 

   F 1.985 13.242* 5.874* 1.310 5.131* 

   P 0.095 0.000 0.000 0.256 0.000 

Note: *. Significant correlation at 0.05 level (bilateral). 

Table 2. Comparison of emotional intelligence scores among different groups. 

Variables  Category Num t/F 
Emotional 

Perception 
Self-regulation 

Others 

regulation 

Emotional 

Use 

Emotional 

Intelligence 

Gender male 358  3.66±0.56 3.71±0.48 3.70±0.59 3.89±0.58 3.79±0.49 

 female 330  3.62±0.56 3.89±0.55 3.91±0.62 3.88±0.60 3.78±0.53 

   t 0.760 -2.206* -2.967* 0.080 0.187 

   P 0.148 0.015 0.004 0.379 0.618 

Domicile urban 340  3.62±0.48 3.74±0.52 3.94±0.61 3.90±0.56 3.80±0.49 

 rural 348  3.66±0.63 3.70±0.51 3.88±0.61 3.87±0.61 3.78±0.53 

   t -0.794 0.949 1.315 0.587 0.454 

   P 0.580 0.209 0.396 0.917 0.379 

Grades freshmen 140  3.52±0.34 3.77±0.46 3.70±0.62 3.86±0.51 3.61±0.51 

 sophomores 148  3.57±0.80 3.73±0.59 3.81±0.73 3.93±0.68 3.72±0.52 

 juniors 128  3.62±0.41 3.62±0.52 3.84±0.61 3.88±0.64 3.73±0.48 

 seniors 140  3.66±0.58 3.68±0.41 3.95±0.55 3.80±0.49 3.86±0.57 

 fifth-year students 132  3.75±0.55 3.77±0.53 4.00±0.46 3.94±0.59 3.89±0.41 

   F 2.755* 2.138 2.648* 1.345 3.270* 

   P 0.027 0.075 0.039 0.252 0.006 

Note: *. Significant correlation at 0.05 level (bilateral). 
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Table 3. Summary table of variance analysis of differences in emotional intelligence and empathy competence of different grades. 

 Sum of Squares df Mean Square F HSD 

Empathy competence  

Between Groups 8.491 4 2.123 5.359* second-grade > third-grade 

Within Groups 270.558 683 .396  second-grade > fourth-grade 

Total 279.049 687    

Emotional intelligence 

Between Groups 3.194 4 .798 3.078* fourth –grade > first-grade 

Within Groups 177.204 683 .259  fifth-grade > first-grade 

Total 180.398 687    

Note: *. Significant correlation at 0.05 level (bilateral). 

3.2. Correlation Analysis Between Medical Undergraduates' Emotional Intelligence and Empathy Competence 

There was a significant positive correlation between emotional intelligence and empathy competence (P < 0.01), and the 

correlation coefficient was 0.609 (Table 4). 

Table 4. Correlation coefficient between emotional intelligence and empathy competence of medical undergraduates (r, n = 688). 

Variables Perspective-taking  Emotional Sharing  Positive Care  Empathy expression Empathy competence 

Emotional Perception 0.481** 0.369** 0.505** 0.343** 0.506** 

Self-regulation 0.525** 0.421** 0.506** 0.412** 0.564** 

Regulation of others 0.511** 0.447** 0.532** 0.409** 0.572** 

Emotional Use 0.506** 0.420** 0.503** 0.380** 0.544** 

Emotional Intelligence 0.565** 0.462** 0.569** 0.429** 0.609** 

3.3. Regression Analysis of Medical Undergraduates' Emotional Intelligence on Empathy Competence 

Using emotional intelligence as a predictor and empathy competence as dependent variable, linear regression analysis was 

conducted. Before regression analysis was done, scatter plots were used to test whether there was linear relationship between the 

two variables. Figure 1 provides a graph showing that the linear relationship between the two variables of emotional intelligence 

and empathy competence was obvious, which was suitable for regression analysis. 

 

Figure 1. Scatter diagram of emotional intelligence and empathy competence. 

The predictive effects of emotional intelligence on empathy 

competence and various dimensions were analyzed by linear 

regression method (Table 5). The results showed that emotional 

intelligence of medical undergraduates had a good predictive 

power on empathy competence, explaining 47.1% of the 

variation of empathy competence (F (1,688) = 400.486, P < 

0.01). The fitting result of emotional intelligence on empathy 

competence was y = 1.136 + 0.766x. In order to test the 
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effectiveness of emotional intelligence on the regression model 

of empathy competence, residual analysis was used to test the 

fitting results, as shown in Figure 2. Most of the scatter plots 

were scattered near the slant line, indicating that the residual 

was normal distributed, so the regression model of emotional 

intelligence on empathy competence was established.  

Table 5. Regression analysis of medical undergraduates' emotional intelligence on empathy competence。 

 R2 Adjusted R2 F B t Sig. 

Empathy competence 0.471 0.470 400.486 0.766 20.012 0.000 

Perspective-taking  0.320 0.319 320.610 0.755 17.906 0.000 

Emotional sharing 0.214 0.213 184.369 0.726 13.578 0.000 

Positive care 0.324 0.323 327.083 0.757 18.085 0.000 

Empathy expression  0.184 0.183 154.200 0.836 12.418 0.000 

 

Figure 2. Normalized residuals normal P-P diagram. 

4. Discussion 

The results showed that there were significant differences 

between females and males in self-regulation and emotions 

regulation of others, which was consistent with the results of 

Xiao Jing [23]. Female's ability to regulate their emotions is 

stronger because of gender characteristics and social roles. 

Females were more gentle and modest when communicating 

with others, more encouraged to express and care for others, 

and more acceptable. There was no difference in emotional 

intelligence and other dimensions between students' domicile 

which was consistent with the results of Zhao Weiyan [24]. 

Emotional intelligence can be improved by learning. 

Psychological courses such as mental health education, health 

education and social psychology for college students make no 

significant difference in the emotional intelligence on medical 

undergraduates in different domicile. The effect of grade on 

emotional intelligence was consistent with the results of Sun 

Lihong [25]. Emotional intelligence increased with the growth 

of grade, which was related to the clear goal of development, 

the improvement of career planning ability, and rich medical 

knowledge.  

The results showed that there were significant differences 

in emotional sharing scores between genders, which might 

be related to gender and personality differences. Females 

were more willing to share their stories and feelings in the 

process of interpersonal communication, and understand 

other peoples’ emotions more easily. This study did not find 

the influence of students' domicile on empathy competence, 

which was consistent with the results of Yu Wanwan [26]. 

Empathy is not only a personality trait, but also a state of 

ability, which is acquired. It could be continuously improved 

through acquired learning and practice [27]. Empathy 

competence decreased with the increase of grade, which was 

consistent with the results of Zhai Chunxiao [28]. The 

second-grade group is significantly higher than the 

third-grade group, and the second-grade group is 

significantly higher than the fourth-grade group. This was 

related to the humanities curriculum for clinical 

undergraduates. The compulsory courses of humanities in 

the first-grade are mainly in ideological education and public 

basic education. The focus of humanities in the second-grade 

is mainly medical ethics and medical psychology. Medical 
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undergraduates who are interested in humanities can also 

choose medical history, health law, social psychology, social 

medicine, health economics, health service research, 

eloquence art, etiquette and self-cultivation. These two 

stages of rich humanities courses enhance the empathy 

ability of medical undergraduates. The main courses offered 

in the third and fourth grades are basic medicine and clinical 

medicine. There are many courses and heavy learning tasks. 

The humanities courses such as law and medical service 

marketing, which can be optional at this stage, are difficult to 

further enhance the ability of empathy. This may be the 

reason that the ability of empathy in the third and fourth 

grades is obviously reduced. Empathy competence will be 

affected by lack of coherence in the cultivation of humanistic 

competence. 

There was a significant positive correlation between 

emotional intelligence and empathy competence. Improving 

emotional intelligence of medical undergraduates could 

enhance their empathy competences, which was consistent 

with the results of Wang Shengfeng [29]. Medical 

undergraduates of high emotional intelligence could better 

regulate their negative emotions, correctly understand and feel 

others emotions, better communicate, and better interpersonal 

relationships with others. In terms of specific dimensions, 

emotional perception was positively correlated with five 

dimensions of empathy competence. Emotional perception 

was the ability to identify emotions from own physical and 

emotional state, and from others speech, voice, expression and 

behavior. Medical undergraduates with high emotional 

perception were more likely to identify others negative 

emotions during the listening process, used empathy to 

regulate emotions, and adopt appropriate expressions to 

eliminate negative emotions more quickly, and gained the 

trust of others. Self-regulation and regulation of others were 

positively correlated with five dimensions of empathy 

competence. Medical undergraduates with high emotional 

intelligence could actively regulate their own and others 

emotions, maintain own good physical and mental state, who 

were more willing to communicate and reach agreement with 

others, maintain harmonious interpersonal relationship with 

others, had strong social adaptability, and were more likely to 

succeed in their study, life and work. It was particularly 

important for clear motivation, creative thinking, flexible 

planning of emotional use in difficult situation 

communication, and could take to create a harmonious 

atmosphere, positive emotions, correct and effective action to 

improve the situation. 

5. Conclusion 

In a word, emotional intelligence of medical 

undergraduates needed to be improved, and emotional 

intelligence was positively related to empathy competence. 

Therefore, in addition to imparting professional knowledge 

and skills, medical colleges and universities should establish a 

systematic, professional and organic curriculum system of 

humanities and social sciences. They should emphasize the 

cultivation of emotional intelligence, improve the ability of 

medical undergraduates to understand, and express their own 

feelings and experience of others' emotions. Additionally, they 

should actively guide medical undergraduates to correctly 

understand the difficulties and environment in their study and 

life, learn to use appropriate and positive ways to deal with 

cooperation and competition, and improve psychological 

endurance. By actively guiding medical undergraduates to 

participate in school activities and social practice, they will 

cultivate the ability to emotions regulation of others and 

emotional use, and promote the improvement of empathy 

competence. 
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