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Abstract 

Background:  Patients fearing dental interventions are at risk of delaying or skipping much-needed treatments. 
Empathic communication could lead to a higher rate of compliance from patients within this group. Empathy, the big 
five personality traits, and emotion management abilities are all known to influence the quality of communication 
between dentists and patients. This study was conducted to analyze whether there is a correlation between these 
factors in dentistry students.

Methods:  Dentistry students in their 2nd and 4th year of study were asked to complete questionnaires assessing 
empathy, emotion management, and personality traits. Out of a total of 148 eligible participants, 53 students (34%) 
volunteered to participate. For empathy, the Jefferson Scale of Physician Empathy (students’ version; JSPE-S) and the 
Interpersonal Reactivity Index (IRI) were used. Personality traits were assessed using the Short Big Five Inventory (BFI-
s), and the Situational Test of Emotional Management (STEM) to measure emotional management ability.

Results:  Higher scores for emotion management were significantly correlated with the female gender (p ≤ 0.005) 
and with higher scores in openness (p ≤ 0.05). Students with higher scores in openness also achieved higher scores 
on the IRI subscales: Perspective taking (p ≤ 0.05), Fantasy (p ≤ 0.01), Empathic concern (p ≤ 0.05), and Personal dis-
tress (p ≤ 0.05). For JSPE-S, no correlation with emotion management and personality traits was found.

Conclusion:  Empathy and emotion management might not be significantly related in dentistry students. Regarding 
personality traits, students who scored higher on openness also indicated higher abilities in emotion management. 
These findings should be taken into consideration when planning communication courses for dentistry students, as it 
might be possible to independently train empathy and emotion management as part of emotional intelligence.
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Introduction
Face-to-face communication should not be underes-
timated as part of the doctor-patient relationship [1]. 
Especially in situations that are associated with fear for a 

greater number of patients, communication can make the 
difference [1, 2]. Around 60% of patients in Germany fear 
dental interventions [3]. Worldwide, between 6 and 21% 
of dental patients report a severe fear of the dentist [3]. 
Patients with dental fear are more likely to delay necessary 
controls and treatments, which can result in the loss of 
teeth [4, 5]. Patient-centered communication could pre-
vent at least some of the delayed dental treatments [5].

Therefore, the realization that empathic communica-
tion makes a decisive contribution to therapy adherence 
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and success is also evident in the new revision of the den-
tal license regulations in Germany [6]. In this revision 
of the license to practice, which originally dates back to 
1955, communication is set for the first time as a learning 
goal within the framework of dental/medical studies [6]. 
The recommendation results from the learning objec-
tives of the German National Competence-Based Learn-
ing Objectives Catalog of Dentistry (NKLZ), which was 
introduced in 2015 [7]. The NKLZ describes the gradu-
ate profile of dentists from dental/medical school and 
should serve as an orientation for faculties and dentistry 
students. It relates to the CanMEDs rolls [8], and defines 
the dentist as a communicator who is capable of effective 
patient-centered communication [7].

Empathy is one part of effective patient-centered 
communication [1]. It is also part of the concept of 
Emotional Intelligence, which is needed for successful 
communication [9]. There are multiple models of emo-
tional intelligence, for example, the ability and trait emo-
tional intelligence and mixed models [10]. Most of them 
understand emotional intelligence as a combination of 
various components: (1) perceiving emotion (emotion 
recognition), (2) facilitating thought with emotion, (3) 
understanding emotion, and (4) managing emotion [11]. 
Managing emotions does not only mean managing the 
emotions of other people but also one’s own emotions 
[9]. High scores on emotion management ability relates 
to successful communication and the achievement of 
personal and interpersonal goals [12]. Improving one’s 
own strategies for emotion management could help to 
improve empathic communication in doctor-patient rela-
tionships [13]. This would be a possible aim for promo-
tion in dentistry students.

For pro-social communications, it was shown that pos-
sessing high levels of emotional intelligence is not enough 
[14]. How emotional intelligence is used in interpersonal 
communication is dependent on certain personality traits 
[15]. For example, whether individuals use their emo-
tion recognition ability for prosocial behavior depends 
strongly on their personality traits [15, 16]. There are 
different theories for personality traits. One of the most 
often used and well-established theories is the Five-Fac-
tor model, also known as the Big Five Inventory, defining 
five broad dimensions of personality traits: (1) openness, 
(2) conscientiousness, (3) extraversion, (4) agreeableness, 
and (5) neuroticism [17].

This raises the question of whether there is a correla-
tion between emotion management, personality traits 
and empathy. Collecting data for interrelationship areas 
of emotional intelligence is important to understand 
the complex interplay of individual emotional abilities. 
For creating effective teaching methods for patient-cen-
tered communication, it is important to understand this 

relationship. So far, no studies analyzing emotion man-
agement and its relationship with student’s personality or 
empathy have been conducted with dentistry students.

This study attempted to answer the questions of 
whether 1) self-assessed empathy and emotion manage-
ment abilities differ between 2nd and 4th year dentistry 
students, and 2) whether there is a correlation between 
empathy, personality traits, and emotion management 
abilities.

Materials and methods
Study protocol
This study was conducted in accordance with the 
Helsinki Declaration (Ethical Principles for Medical 
Research Involving Human Subjects), and the study was 
performed with the permission of the Ethics Commit-
tee of the Goethe University, Frankfurt, Germany (IRB 
No. 19–225). All dental students enrolled in the second 
(n = 86) and fourth year (n = 62) at the University of 
Frankfurt/Main were asked to participate in this study. 
Participation in the study was voluntary and took place 
after written informed consent. The questionnaires were 
completed anonymously so that no conclusions could be 
drawn about the student involved.

Self‑assessment of empathy
For empathy assessment two self-assessment ques-
tionnaires were used. The Jefferson Scale of Physician 
Empathy Students version (JSPE-S) and the Interper-
sonal Reactivity Index (IRI) are widely known and used, 
which offers an option for international comparison [18, 
19]. Self-assessment was used to enable a better com-
parison of the assessed level of empathy between the 
students of the different academic years. Students in 
the 4th year of study have already gained experience 
with patients compared to those in the 2nd year, which 
could falsify a patient-centered empathy assessment, as 
it is used in the Consultation and Relational Empathy 
(CARE) Measure [20].

Jefferson scale physician empathy students version (JSPE‑S)
The German version of the Jefferson Scale Physician 
Empathy Students Version (JSPE-S) was used to measure 
the students’ subjectively perceived empathy relevance 
in medicine [21]. The JSPE-S is a 20-item-questionnaire 
[18]. Respondents indicate their level of agreement on 
a 7-point Likert scale [1 (strongly disagree)–7 (strongly 
agree)]. The test assesses the participants’ level of empa-
thy based on three subcategories: Perspective Taking 
(range, 10 to 70 points), Compassionate Care (range, 8 to 
56 points), and walking in patients’ shoes (range, 2 to 14 
points) [18].
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Interpersonal reactivity index (IRI)
The German version of the Interpersonal Reactivity Index 
(IRI) as a self-report, comprising 28-items answered on a 
5-point Likert scale, was used to conduct a multidimen-
sional assessment of empathy [22]. It is divided into four 
subscales: 1. Perspective Taking, 2. Fantasy, 3. Empathic 
Concern, and 4. Personal Distress [19]. Each participant 
can receive between 0 to 28 points on each subscale.

Personality traits ‑ BIG‑five‑inventory short version (BFI‑K)
Personality traits were determined using the German 
version of the Big Five Inventory short version (BFI-
K) questionnaire, which was established in 2005 as a 
short version of the BFI [23]. The items were rated on a 
5-point Likert scale ranging from 1 = strongly disagree.

to 5 = strongly agree. It consists of 21 items assess-
ing participants level of extraversion (range, 4 to 20 
points), openness to experience (range, 5 to 25 points), 
conscientiousness (range, 4 to 20 points), agreeableness 
(range, 4 to 20 points), and neuroticism (range, 4 to 20 
points) [23].

Situational test of emotional management (STEM)
Emotion management abilities were measured using 
the Situational Test of Emotion Management (STEM) 
[24]. This consists of 44 multiple-choice items. Each 
item consists of a description of an emotional situa-
tion as well as four possible reactions [24]. The partici-
pants had to decide which reaction would be the most 
suitable. There are no correct answers in the conven-
tional sense. However, answers were ranked by experts 
according to suitability. Students received one point for 
choosing the answer most preferred by experts.

Statistics
All statistical analyses were performed using Interna-
tional Business Machines Corporation (IBM) Statistical 
Package for the Social Sciences (SPSS) for Windows (ver-
sion 25.0; IBM, Chicago, IL, USA). Cronbach’s alpha was 
used to evaluate the reliability of the questionnaires. For 
analyzing the difference between the students, Mann-
Whitney U test as non-parametric test for not equally 
distributed parameters was used. The associations 
between emotional management, empathy, and each 
personality trait were assessed using Pearson’s Correla-
tion Coefficient. All correlations were two-tailed, and a 
p-value < 0.05 was considered statistically significant.

Results
Participants
Out of the total of 148 eligible participants, 53 students 
(34%) volunteered to participate. Thirty questionnaires 

were received from the second-year students and 23 
from the fourth-year students. Thirty-four students 
were female, and 16 were male. The median age was 
24 years (SD, 3.8), with a range from 19 to 32 years.

Of all students, 33 (62.3%) had no previous vocational 
training before enrollment at dental/medical school. 
There were no differences between the second- and 
fourth-year students for scores in JSPE-S, IRI, BFI-K, and 
STEM (Table 1).

Descriptive analysis of JSPE‑S, BFI‑K, and STEM
For the JSPE-S subscales, the following mean scores were 
achieved: Perspective Taking, 55.6 (SD 7.5); Compassion-
ate Care, 42.0 (SD 6.6); Walking in Patients’ Shoes, 8.6 
(SD 2.7). Cronbach’s Alpha for the subscales were: “Per-
spective Taking”: 0.7; “Compassionate Care”: 0.6; “Walk-
ing in Patients’ Shoes”: 0.7.

For IRI subscales, the students showed the following 
mean scores: Perspective Taking, 18.7 (SD, 3.9), Fantasy, 
18.0 (SD, 5.8), Empathic Concern, 20.7 (SD, 4.4), and 
Personal Distress, 9.1 (SD, 4.4). Cronbach’s Alpha for the 
subscales were: “Perspective Taking”: 0.7; “Fantasy”: 0.8; 
“Empathic Concern”: 0.8; and “Personal distress”: 0.7.

The results of the BFI-K were: Agreeableness, 12.2 (SD, 
3.2), Extraversion, 15.2 (SD 3.3), Openness, 20.9 (SD, 2.9), 
Conscientiousness, 15.7 (SD, 2.5), and Neuroticism, 11.4 
(SD, 3.6). Internal consistency of extraversion (four items) 
was α = 0.8, openness α = 0.6, agreeableness α = 0.7; con-
scientiousness α = 0.6; and neuroticism α = 0.8.

For STEM, the students reached a mean score of 
31.9 (SD, 4.8). Weighted to the expert results, students 
achieved 72.4% of the possible best answers. Internal 
consistency for STEM was α = 0.7.

Correlation between self‑assessed empathy, personality 
traits, and emotional management abilities
Students scoring high in openness in BFI-K achieved 
statistically significantly higher scores on all IRI sub-
scales: Perspective Taking (p ≤ 0.05), Fantasy (p ≤ 0.01), 
Empathic Concern (p ≤ 0.05), and Personal Distress 
(p ≤ 0.05). Students who scored highly in agreeableness 
achieved significantly higher scores on the Empathic 
Concern scale (p ≤ 0.05) and the Personal distress 
scale (p < 0.05). A conscientious personality was asso-
ciated with significantly lower scores on the IRI sub-
scales Empathic concern (p ≤ 0.05) and Personal distress 
(p ≤ 0.05). Neuroticism showed a significant correlation 
with IRI subscales Fantasy (p ≤ 0.05), Empathic concern 
(p ≤ 0.01), and Personal distress (p = 0.01).

High scores on the STEM questionnaire were signifi-
cantly correlated with female gender (p < 0.05), higher 
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scores on the IRI-Fantasy subscale (p < 0.05), IRI-Per-
sonal distress scale (p < 0.001), and higher scores in open-
ness (p < 0.05). The complete results are shown in Table 2.

Discussion
Emotional intelligence and empathy are part of patient-
centered communication and are known to differ 
between individuals, depending on personality traits, 
amongst other things [25, 26]. For creating effective 
teaching methods for patient-centered communication, it 
is important to understand this relationship.

Thus, this study was conducted to analyze the correla-
tion between self-assessed empathy, personality traits, 
and emotion management abilities as one part of emo-
tional intelligence in dentistry students. This demon-
strates that female students and students with a more 
open personality scored the highest for self-assessed 
empathy and showed the best emotion management 
abilities.

One of the most frequently examined factors influ-
encing empathy and emotional intelligence is gender. 
Many studies have shown that women score higher in 
self-assessed empathic behavior and emotional intel-
ligence [27–29]. One reason for this could be that 
women often express more emotions and have shown 
higher skills for effective interpersonal relationships 
and communication [18, 29]. However, some studies 
have suggested that this self-assessment could be fal-
sified by socially prescribed role models [30]. Fisher 
et al. could show that men rated lower in self-reported 
emotional intelligence but showed the same perception 
for emotions as women [28]. These statements are sup-
ported by studies which have shown that when empa-
thy was assessed by patients and simulated patients, 
gender had no influence [25]. Other authors suspect 
not necessarily a difference between men and women 
for global emotional intelligence but more for single 
facets of emotional intelligence [29, 31]. Women were 

Table 1  Demographic data of participants and descriptive analyses of JSPE-S, IRI, BFI-K, and STEM

Students 2nd year
N (%)

Students 4th year
N (%)

P-Value

Gender 0.973

female 21 (70.0) 16 (69.6)

male 9 (30.0) 7 (30.4)

Vocational Training (before enrollment at dentistryl 
school)

0.161

nurse 0 (0.0) 1 (4.3)

dental assistant 1 (3.3) 0 (0.0)

dental technician 3 (10.0) 3 (13.0)

others 10 (33.3) 2 (8.7)

Students 2nd year
Mean (SD)

Students 4th year
Mean (SD)

P-Value

Age (in years) 23.8 (4.5) 23.8 (2.7) 0.995

JSPE-S

Perspective Taking 54.9 (8.02) 56.6 (6.7) 0.425

Compassionate Care 41.4 (7.3) 42.7 (5.5) 0.492

Walking in Patients’ Shoes 9.10 (2.8) 7.8 (2.5) 0.092

IRI

Perspective Taking 19.2 (4.2) 18.0 (3.4) 0.306

Fantasy Scale 18.2 (6.2) 17.8 (5.4) 0.835

Empathic concern scale 21.6 (4.0) 19.4 (4.8) 0.073

Personal distress Scale 9.2 (4.5) 9.0 (4.4) 0.921

BFI-K

Agreeableness 12.0 (3.3) 12.4 (3.0) 0.597

Extraversion 15.9 (3.5) 14.3 (2.9) 0.079

Openness 20.7 (3.1) 21.1 (2.8) 0.636

Conscientiousness 15.2 (2.8) 16.2 (2.1) 0.165

Neuroticism 11.7 (3.7) 10.9 (3.3) 0.429

STEM 31.6 (5.4) 32.4 (4.0) 0.569
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shown to score higher for impulse control and rela-
tionship, differing from men who showed better stress 
management [31].

These results can be further extended to the question 
of what influence has personality on empathy. Stud-
ies with self-assessed empathy skills showed individuals 
with a more agreeable and open personality rated higher 
for empathy than individuals with other personality 
traits [32, 33].

In addition to these personality types, emotional intel-
ligence also counts as an influencing factor on empathy. 
Among other things, emotional intelligence includes the 
ability to understand emotions, emotional experience, 
and the ability to manage emotions [9].

The concept of the differences between two main areas 
of emotional intelligence, trait and ability emotional 
intelligence, was discussed in previous studies [10]. Emo-
tional intelligence ability is seen as the part of emotional 
intelligence which can be taught [34]. This part of emo-
tional intelligence could be relevant for the development 
of teaching concepts for patient-centered communication 
in dentistry students [35]. In contrast, trait emotional 
intelligence was shown to be part of individual personal-
ity and correlates with the five-factor model of personal-
ity [36], in contrast to emotional intelligence ability. The 
present study found a significant correlation of emotion 
management abilities as part of emotional intelligence 
with students’ expression of openness as a personality 
trait but not with the other four personality traits equal 
with other studies [37, 38].

For measuring empathy different approaches are used. 
Some authors use self-assessment questionnaires, simi-
lar to this study [27, 33]. However, self-assessment ques-
tionnaires could lead to the problem of socially desirable 
answers [30]. Therefore, other authors had the empathic 
behavior of students assessed by patients, simulated 
patients, or teachers [25]. For external assessment the 
CARE questionnaire can be used. The CARE Scala con-
sists of 10 items, which provide a quick and uncom-
plicated assessment of empathic behavior [20]. It was 
developed by Mercer et  al. and can be applied to many 
medical professions [20]. Barbar et  al. used the CARE 
Scale in their study with dentistry students [39]. Second 
year students achieved higher scores on the CARE Scale 
than fourth year students. The authors were also able to 
show a positive correlation between self-assessed empa-
thy and the CARE scale [39].

The decline in empathy, which was shown in that study 
[39], is also known from medical students [26, 40]. Rea-
sons for this could be an increase in professional behav-
ior, as well as stress, workload, and psychological fatigue 
[41–43]. Psychological health and well-being of indi-
viduals also have an influence on emotion management 

abilities [24, 44]. Individuals suffering from anxiety and 
depression show lesser abilities of emotion management 
than individuals who are mentally healthy [24].

Many studies on empathy use one of the questionnaires 
mentioned above, which enables comparability between 
the studies. This reveals the cultural background of the 
students as another factor influencing empathy and emo-
tional management [25, 45]. Chatterjee at al. used the 
JSPE-S for Indian medical students and found a lower 
empathy level compared to studies from other coun-
tries [27]. The authors suspect a connection with a more 
paternalistic doctor-patient relationship model compared 
to other countries [27].

Since empathy and emotion management are impor-
tant for a successful doctor-patient relationship, targeted 
training would be desirable. A 6-year longitudinal study 
by Kataoka et  al. was able to show a positive influence 
of communication training on empathy of medical stu-
dents [46]. Daryazadeh et al. used a narrative approach to 
train self-reflection and empathy and were able to show 
an increase in both after a session of only two hours [47]. 
Other studies with a wide variety of training approaches 
have also shown an improvement in the doctor/student-
patient relationship [48].

Implication for further research and training
A focus of further studies should be on creating courses 
for patient-centered communication, whose structures 
are based on the individual skills of the students. For 
example, students with low scores in emotion manage-
ment could be taught in stress management abilities, 
while courses in communication could be offered for 
students with more introverted or neurotic personality 
traits.

The results of this study should also be checked in a 
larger cohort. Furthermore, the connection between 
empathy, emotional management and the cultural back-
ground of the students should be analyzed in more detail. 
It would be important to find out whether the family’s 
cultural background or the cultural area of the place of 
study have an influence.

In order to find out more about the influence of per-
sonal distress, it would be helpful to take a closer look 
using a questionnaire with more detailed questions about 
personal distress than the IRI. Future research should 
also include global emotional intelligence measurement 
and analyses of students’ psychological well-being and 
depression levels.

Limitations
This study has a few limitations. First, this investiga-
tion focused on students at two different points in den-
tistry training. Thus, this study might not reflect the 
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performance of students in earlier or later years of den-
tistry school as it analyses students at the beginning 
and in the middle of their education to get an overlook 
about emotion management abilities during dentistry 
education.

Using self-assessment forms to estimate personality 
dimensions might have resulted in biased data. Studies 
have shown that individuals tend to answer in socially 
acceptable dimensions, which could lead to false data 
[30]. On the other hand, filling in the questionnaires 
might result in self-reflection on the part of the partici-
pants, which could lead to more self-confidence in com-
munication with patients. For emotion management, 
only the ability, and not trait emotional intelligence or 
global emotional intelligence was measured, which only 
gives a limited view on emotional intelligence.

Only one-third of both student years completed the 
questionnaire, which resulted in a relatively small num-
ber of participants, causing a possible influence on the 
quantitative analyzes. A higher number of participants 
may have led to a different, and significant result.

Despite these limitations, this study also has some 
strengths. To our knowledge, this is the first study analyz-
ing the correlation between empathy, personality traits, 
and emotion management abilities in dentistry students. 
The questionnaires used in this study are used interna-
tionally and have been evaluated in various studies, and 
the study design is transferable to other institutions.

Conclusion
The present study investigated the correlation between 
self-assessed empathy, personality traits and emotion 
management abilities in 2nd- and 4th-year dentistry 
students. No differences between the two years of study 
could be found. Higher emotional management abilities 
were correlated with the female gender and a more open 
personality. Emotional management ability correlated 
with the IRI subscales “Fantasy” and “Personal Distress”. 
However, there was no correlation between any subscale 
of the JSPE or the other subscales of the IRI measuring 
self-assessed empathy. These findings should be kept in 
mind when planning communication courses for den-
tistry students. For example, empathy and emotion 
management as parts of emotional intelligence might be 
independently trainable.
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