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ABSTRACT

Objective: To compare the levels of empathy evaluated in two different years at a university under-
going continuous and successful accreditation processes. 

Material and methods: Exploratory and longitudinal research. The empathy measurements, in 
two moments (2016 and 2022), of dentistry students in a university undergoing successful institu-
tional accreditation processes (2017 and 2022) were compared. Empathy data were obtained using 
the Jefferson Empathy Scale (student version). The reliability was estimated, and the compliance of 
the three-dimensional model of empathy and invariance of the model in the analyzed groups were 
checked. Empathy comparisons were performed using a trifactorial analysis of variance. The signi-
ficance level used was α<.05 and β>.80. 

Results. The reliability of the data, the presence of the three-dimensional model, and the invarian-
ce of the model were verified. The values of empathy and the Perspective and “Walking in Patient’s 
Shoes” dimensions do not differ between the compared years, but the Compassionate Care dimension 
did. The classification of the observed empathy values, places it as “medium level”.  

Conclusions.The levels of empathy, classified as medium level, did not vary between the two stu-
died moments. The study allows us to say that, possibly, the systematic absence of teaching empa-
thy could be a factor why this attribute has not increased.

Keywords: Empathy, dentistry, student, health education.

RESUMEN

Objetivo: Comparar los niveles de empatía evaluados en dos años diferentes en una universidad en 
proceso de acreditación continuo y exitoso. 

Material y métodos: Investigación exploratoria y longitudinal. Se compararon las mediciones de 
empatía en dos momentos (2016 y 2022) con estudiantes de odontología de una universidad que se 
encontraban en procesos exitosos de acreditación institucional (2017 y 2022). Los datos de empatía 
se obtuvieron utilizando la Escala de Empatía de Jefferson (versión para estudiantes). Se estimó la 
confiabilidad, se comprobó la conformidad del modelo tridimensional de empatía y la invariancia 
del modelo en los grupos analizados. Las comparaciones de empatía se realizaron mediante un aná-
lisis de varianza trifactorial. El nivel de significancia utilizado fue α<0,05 y α>0,80. 

Resultados: Se verificó la confiabilidad de los datos, la presencia del modelo tridimensional y la 
invarianza del modelo. Los valores de empatía y las dimensiones “Perspectiva” y “Caminar en los 
zapatos del paciente” no difieren entre los años comparados, pero sí la dimensión “Atención Com-
pasiva”. La clasificación de los valores de empatía observados la sitúa como “nivel medio”. 
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Conclusiones: Los niveles de empatía, clasificados como “nivel medio”, no variaron entre los dos 
momentos estudiados. El estudio permite decir que posiblemente la ausencia sistematizada de la 
enseñanza de la empatía podría ser un factor para que este atributo no se haya incrementado.

Palabras clave: Empatía, odontología, estudiante, educación para la salud.

INTRODUCTION
There is agreement among researchers that two components participate in the architecture of 

empathy: the cognitive and the emotional one.1-6 Empathy is a complex dynamic relationship 6,9 

between these components, and it is a product of the interaction of neural structures through 

connective systems10. The neural complexity of empathy, and the interaction between its com-

ponents, substantiate the possibility of concretization of intersubjectivity between the dental 

professional and the patient1-7. As a result, attitudes between the professionals and patients and 

vice versa are generated; those attitudes produce positive effects on the patient care process.1-6 

The development of empathy in dental students is problematic in Latin America. One of these 

problems is the existence of variability in the distribution of empathy across the courses (empa-

thic declination), and also between the sexes.11 The presence of at least five different forms of the 

distribution of the means of empathy levels across the courses has been observed, and not all of 

them reflect the classic empathic decline.1-9 Such findings extend to the dimensions of Empathy 

(Compassionate Care, Perspective Talking or Perspective Adoption, and “Walking in Patient’s 

Shoes”).3,7,11 These results constitute empirical evidence that the classical process of decline is not 

universal, and that the causes that determine empathic erosion do not operate in the same way 

in different populations of dental students.3,7,11 This also happens with the average values of em-

pathy (and its dimensions) between the sexes8,11,13, and such empirical evidence contradicts the 

“premise” that women are necessarily more empathetic than men, at least in Latin America.1-9.11.13 

The presence of variability of the empathic response implies that the processes of empathic inter-

vention depend more on the singular and particular processes1-9 that occur within each university 

(including each faculty and career), the culture of the country, and, in general, the effects of the 

ontogeny process to which the students have been exposed.12 As a consequence, an “empathy 

diagnosis” is necessary before applying intervention. The concrete and specific findings presen-

ted by said diagnosis constitute the compass that allows a serious and responsible intervention to 
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be built.9,13,14 However, such diagnoses are not considered within the parameters to be evaluated 

in the accreditation processes at universities in Latin America, and even less within the natural 

actions derived from the diagnosis.  Therefore, the responsibility that universities have regarding 

the development of empathy is not subject to scrutiny in the accreditation processes. This situa-

tion must have an undesirable effect in the development of empathy.

Under the  previously described conditions, it will be interesting to determine if there is an in-

crease in the empathy of the dental student from the application of a well-constructed curriculum 

aimed at the professional improvement of the student.  If this were to happen, the certification 

of accreditations in universities would have, as a side effect, an increase in empathy in students. 

Consequently, the objective of this study is to compare the levels of empathy assessed in two 

different years at a university subjected to continuous and successful accreditation processes in 

2017 and 2022.

MATERIAL AND METHODS

Design

The type and design: exploratory, non-experimental, and longitudinal (two cross-sectional 

measurements)15

Populat ion  and Sample 

Population: comprised by all students officially enrolled in the Doctor of Dental Surgery program 

in the years 2016 and 2022 (from the first to the fifth year, and from the first to the seventh 

year, respectively) belonging to the School of Dentistry of Universidad Evangélica de El Salvador 

(UEES). Sample: comprised by all the students who agreed to participate and voluntarily sign the 

informed consent. The samples are not probabilistic, samples for convenience were considered. 

In both measurement moments, all students were exposed to the same pedagogical strategy ma-

king a strong emphasis on teaching human values.

Var iables  under  Study 

Dependent variable: Empathy (E).  Dimensions of empathy: Compassionate Care (CC), Perspective 

Talking (PT) or Perspective Adoption (PA) and “Walking in Patient’s Shoes” (WIPS). Independent 
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variables (fixed factors): Years (2016 and 2022), Level (first to fifth:2016; first to seventh:2022), 

Sex (female and Male). 

Data  Col lect ion

The data collection process, for both moments under study, was carried out between the months 

of September and November 20162 and 2022, respectively. 

Inc lusion Cr i ter ia

All those students who agreed to respond to the instrument voluntarily, regular student status 

(basic, preclinical, or clinical levels) who were present when the instrument was applied.

Exclusion Cr i ter ia

Not signing the informed consent.

Col lect ion  Strategy 

The data were collected by Dental School professors. The informed consent and the instrument 

measuring empathy were applied in paper format and in person during class moments.  Professors 

were trained for the correct application and reception of the answers.

Instrument

The measurement of empathy levels was performed using the Jefferson Scale of Empathy (JSE) 

(S version).16,17 Before its application the instrument was submitted to judges’ criteria (dental 

surgeons, psychologists, pedagogues, and experts in higher education).  Pilot test: applied to 30 

students from all courses, including both sexes.2 The psychometrics studies of the 2016 sample 

were satisfactory and published.17 The estimation of internal reliability, validity of the construct 

and invariance of the model (psychometrics) in the moments 20162,18 and 2022 were processed 

with the same statistical tests. 

Ethics  Committee

The study was conducted under the Helsinki Ethical Standards (2013). The research project, as 

well as the informed consent, were approved by the Ethics Committee of the Dental School of 
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the Universidad San Sebastián de Chile: Final Report 2016-2 and by the Ethics Committee of the 

UEES: Act N° 307/08/2022. All socio-demographic and personal data and the responses of the 

instrument applied are confidential.

Stat ist ica l  Analys is

Psychometr ics of  the Data Observed in the 2022 Sample

For the Confirmatory Factor Analysis (CFA, the Robust Maximum Likelihood estimator (MLR) 

was used18, which is characterized by being robust in the absence of data normality.19 To evaluate 

the fit of the models, the Root Mean Square Error of Approximation (RMSEA), Standardized Root 

Mean Square Residual (SRMR), Comparative Fit Index (CFI), and Tucker-Lewis Index (TLI) indices 

were used. For the RMSEA and SRMR indices, values less than 0.08 were considered acceptable.20 

For the CFI and TLI indices, values greater than 0.90 were considered acceptable.21 The evaluation 

of the reliability of the scale was performed through Cronbach’s alpha coefficient (α) and the 

omega coefficient (ω), where a value ω>0.80 is adequate.22

The Multi-group Confirmatory Factor Analysis (MGCFA) was used to test the factor invariance 

of the scale according to sex, where a sequence of four hierarchical variance models was propo-

sed: (1) configural invariance (reference model), (2) metric invariance (equality of factor loads), 

(3) scalar invariance (equality of factor load and intercept), and (4) strict invariance (equality of 

factor loads, intercept and residuals). A modeling strategy was used to compare the sequence of 

models, using the differences in the RMSEA (ΔRMSEA), where differences less than <0.015 eviden-

ce the invariance of the model between the groups. 24 The differences in the CFI (ΔCFI) was also 

used where values less than <0.010 show the invariance of the model between the groups.23 The 

RStudio environment was used for the statistical analysis24 and R.25 Specifically the package “la-

vaan” was used26 to perform the AFC and the “semTools” package to verify the factor invariance.27 

Comparison of  Empathy Levels between the 2016 and 2022 Samples

After having studied the aforementioned psychometric properties, the mean and standard devia-

tion of empathy levels (and their dimensions) were calculated in each of the three studied factors: 

Year(Y), Grade(C), and Sex(S). The comparisons between the courses were made from the first to 

the fifth year in both measurements.  The descriptive data found in 20162 and 2022 were compa-
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red using a trifactorial analysis of variance (ANOVA) in order to evaluate the presence of differen-

ces between the compared years, between the courses of both academic years, and between the 

sexes. The effect size was calculated (ἠ2=eta squared)28 to determine if the differences between 

the variables of the compared samples were large or small. And, to determine the magnitude of 

the type II error (1-β), the test power (PT) was calculated.29 The results at this stage were proces-

sed using the statistical software SPSS 25.0. 

The significance level used in all cases was α<.05 and β>.80.

RESULTS
Descriptive analysis: The first measurement of Empathy (2016)2 was made up of a sam-

ple of 148 (n) students out of a total of 240 (N) (61.67% of the studied population), between 

the first and fifth year of the degree. In relation to sex, the sample was made up as follows: 

male =43 (29.05%), and female =105 (70.94%). In relation to age (in years), it turned out to have 

a mean=20.54; standard deviation=2.06.2 The second measurement (2022) was made up of a 

sample of 397 (n) students, out of a total of 462 (N) (85.93% of the studied population), between 

the first and seventh level. Regarding sex, the composition of the sample was as follows: fema-

le=293 (73.8%) and male=104 (26.20%). The age (in years) turned out to have a mean=21.49; 

standard deviation=2.79. 

Table 1 shows that all items have asymmetry (As) and kurtosis (Ku) values within the expected 

limits (As < ±2; Ku < ±7).30 
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Table 1. Descriptive analysis of the items of the Jefferson Scale of Empathy (S version)

Items M SD g1 g2

1. The understanding that health professionals have about the feelings of their patients and their families 
does not influence in the treatment outcome.

4.28 2.04 -.13 -1.23

2. Patients feel better when the health professional understands their feelings. 5.90 1.38 -1.37 -.53

3. It is difficult for health professionals to see things from the perspective of his patients. 3.80 1.61 .15 -.53

4. Understanding body language is as important as verbal communication in the relationship 
between a health professional and his patients.

5.95 1.34 -1.35 1.57

5. A health professional’s sense of humor contributes to better clinical outcomes. 5.49 1.56 -.88 .01

6. Because people are different, it is difficult to see things from the patients’ perspective. 3.46 1.57 .34 -.22

7. Paying attention to the emotions of patients is not important during the anamnesis. 4.95 2.15 -.64 -1.05

8. Considering the personal experiences of patients does not influence the treatment 
outcomes.

4.33 2.03 -.14 -1.21

9. Health professionals should try to put themselves in their patients’ shoes when caring for them. 5.48 1.49 -.81 -.05

10. Patients value when health professionals show understanding of their feelings, which is 
therapeutic in itself.

5.75 1.41 -1.16 .94

11. Patients’ diseases can be cured only by specific treatments; therefore, the emotional bond between 
health professionals and their patients have no significant influence on the outcome of specific 
treatments.

4.17 1.89 .05 -1.08

12. Asking patients about what is happening in their personal lives does not help in 
understanding their physical problems.

4.17 2.03 -.04 -1.24

13. Health professionals should try to understand what is going on in the minds of their patients by 
paying attention to nonverbal aspects and body language.

5.33 1.56 -.77 -.13

14. I think emotions have no relevance in the treatment of medical illness. 4.58 1.99 -.32 -1.13

15. Empathy is a therapeutic skill without which the success of the health professional is limited. 5.90 1.38 -1.21 .79

16. The health professional’s understanding of the emotional state of his patients, as well 
as that of their families, is an important component in the relationship between the health 
professional and his patients.

5.61 1.39 -.89 .27

17. Health professionals should try to think like their patients in order to provide better care. 5.44 1.49 -.69 -.18

18. Health professionals should not allow themselves to be influenced by strong personal ties 
with their patients and their families.

3.24 1.81 .47 -.68

19. I don’t like reading non-medical literature or the arts. 4.62 1.95 -.28 -1.11

20. I believe empathy is an important therapeutic factor in the treatment of patients. 6.07 1.43 -1.71 2.48

Note. M: Arithmetic Mean; SD: Standard Deviation; g1: asymmetry; g2: Kurtosis.
Source: own elaboration.

In table 2, the results of the mean and standard deviation of the levels of E, CC, PT or PA, and WIPS 

in the Y, C, S factors, and the combinations of the levels of these factors are presented. 
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Table 2. Results of the estimation of the mean and standard deviation of Empathy, 
Compassionate care, Perspective taking or Perspective Adoption and Walking in Patient’s 

Shoes in the factors evaluated academic year, course, sex, and their combinations

Year 2016 Year 2020

Course Sex Mean SD N Mean SD n

Empathy

First

Female 88.82 16.714 25 97.04 15.246 69

Male 97.72 23.207 11 97.19 18.210 26

Total 95.00 21.596 36 97.08 16.011 95

Second

Female 86.00 11.497 22 101.19 16.928 37

Male 100.86 15.441 12 91.09 10.377 11

Total 95.62 15.740 34 98.88 16.149 48

Third

Female 111.92 13.035 23 101.15 18.675 40

Male 114.48 15.834 12 90.50 12.049 12

Total 113.60 14.789 35 98.69 17.847 52

Fourth

Female 105.67 23.544 16 103.11 15.073 57

Male 106.63 19.026 3 94.08 15.190 13

Total 106.47 19.062 19 101.43 15.396 70

Fifth

Female 110.60 21.824 19 107.14 14.631 28

Male 103.42 17.366 5 105.38 14.735 8

Total 104.92 18.103 24 106.75 14.461 36

Sixth

Female - - - 93.11 11.888 37

Male - - - 89.16 15.156 19

Total - - - 91.77 13.086 56

Seventh

Female - - - 96.92 17.149 25

Male - - - 100.67 17.694 15

Total - - - 98.33 17.226 40

Total

Female 98.19 18.948 105 99.76 16.030 293

Male 104.44 19.148 43 95.05 15.982 104

Total 102.62 19.237 148 98.53 16.132 397

Continúa...
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Compassionate care

First

Female 29.36 5.732 25 33.64 9.622 69

Male 34.80 11.011 1 34.50 11.392 26

Total 33.14 9.949 36 33.87 10.082 95

Second

Female 30.08 8.490 22 35.14 10.973 37

Male 36.23 9.102 12 31.45 6.089 11

Total 34.06 9.254 34 34.29 10.127 48

Third

Female 42.92 7.982 13 36.38 10.217 40

Male 44.39 11.452 12 29.42 5.435 12

Total 43.89 10.295 35 34.77 9.745 52

Fourth

Female 43.67 15.503 16 35.79 9.584 57

Male 40.75 11.305 3 31.92 12.339 13

Total 41.21 11.593 19 35.07 10.164 70

Fifth

Female 44.00 10.173 19 37.61 9.570 28

Male 38.95 12.474 5 36.63 9.334 8

Total 40.00 12.007 24 37.39 9.394 36

Sixth
Female - - - 33.22 7.882 37

Male - - - 29.53 10.244 19

Total - - - 31.96 8.838 56

Seventh
Female - - - 35.96 11.356 25

Male - - - 31.73 14.195 15

Total - - - 34.38 12.489 40

Total

Female 36.05 10.569 43 35.14 9.830 293

Male 38.86 11.427 105 32.13 10.621 104

Total 38.04 11.222 148 34.35 10.117 397

Continúa...
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Perspective taking or 
perspective adoption

First

Female 51.36 13.662 25 55.65 9.816 69

Male 54.72 14.602 11 55.54 10.005 26

Total 53.69 14.212 36 55.62 9.814 95

Second

Female 49.50 10.032 22 58.35 11.312 37

Male 57.50 9.471 12 53.73 9.737 11

Total 54.68 10.280 34 57.29 11.047 48

Third

Female 61.83 6.780 23 56.92 12.404 40

Male 63.04 8.037 12 54.83 8.526 12

Total 62.63 7.550 35 56.44 11.582 52

Fourth

Female 54.67 9.074 16 60.19 8.061 57

Male 59.94 10.686 3 55.85 9.881 13

Total 59.11 10.402 19 59.39 8.522 70

Fifth

Female 57.20 10.895 19 61.75 7.462 28

Male 57.32 9.551 5 62.50 7.502 8

Total 57.29 9.594 24 61.92 7.369 36

Sixth

Female - - - 52.68 10.078 37

Male - - - 52.21 10.539 19

Total - - - 52.52 10.143 56

Seventh

Female - - - 54.32 12.595 25

Male - - - 63.00 5.438 15

Total - - - 57.58 11.241 40

Total

Female 54.67 11.135 105 57.14 10.474 293

Male 58.39 11.046 43 56.31 9.676 104

Total 57.31 11.163 148 56.92 10.266 397

Continúa...
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Walking in patient’s 
shoes

First

Female 8.09 1.814 25 7.75 2.815 69

Male 8.20 2.708 11 7.15 2.880 26

Total 8.17 2.444 36 7.59 2.830 95

Second

Female 6.42 2.811 22 7.70 2.707 37

Male 7.14 3.075 12 5.91 2.508 11

Total 6.88 2.962 34 7.29 2.744 48

Third

Female 7.17 2.823 23 7.85 2.887 40

Male 7.04 3.111 12 6.25 3.361 12

Total 7.09 2.974 35 7.48 3.045 52

Fourth

Female 7.33 3.786 16 7.12 2.680 57

Male 5.94 2.695 3 6.31 2.323 13

Total 6.16 2.814 19 6.97 2.621 70

Fifth

Female 9.40 1.949 19 7.79 2.283 28

Male 7.16 2.794 5 6.25 3.012 8

Total 7.63 2.763 24 7.44 2.501 36

Sixth

Female - - - 7.22 2.709 37

Male - - - 7.42 2.735 19

Total - - - 7.29 2.695 56

Seventh

Female - - - 6.64 2.325 25

Male - - - 5.93 3.348 15

Total - - - 6.37 2.733 40

Total

Female 7.47 2.622 105 7.48 2.686 293

Male 7.19 2.922 43 6.62 2.874 104

Total 7.27 2.832 148 7.25 2.759 397

Note. n = Size of the sample observed in each of the factors and levels of the factors examined; SD= Standard deviation.
Source: own elaboration.

Reliability: The dimensions of the empathy scale have adequate reliability indices: PT or PA 

(α=0.89; ω=0.89), CC (α=0.79; ω=0.79), and WIPS (α=0.68; ω =0.68). Similarly, in the sample of 

women, all three dimensions have acceptable reliability indices: PA (α=0.89; ω=0.89), CC (α=0.77; 

ω=0.77), and WIPS (α=0.64; ω=0.64). In the sample of males, the three dimensions also pre-

sent adequate adjustment indices: PA (α=0.89; ω=0.89), CC (α=0.83; ω=0.83), and WIPS (α=0.74; 

ω=0.75). Validity based on the internal structure: It was evident that the original model 
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of three related factors presents adequate adjustment indices (χ2 = 329.87; df = 167; p <.01; 

IFC = .92; TLI = .91; RMSEA = .056 [90 % CI.047 ‒ .064]; SRMR = .057). In addition, in figure 1, that 

the factor weight of most of the items was adequate. 

Figure 1. Confirmatory Factor Analysis of the Scale

It is, also, clear that the dimensions are related to each other. Factorial Invariance: In table 3 

it is observed that the factorial structure of the scale has shown evidence of being strictly inva-

riant for the groups of men and women in the sequence of proposed invariance models: metric 

invariance (ΔCFI = -.001; ΔRMSEA = -.002), scalar (ΔCFI = -.010; ΔRMSEA = .002) and strict (ΔCFI = 

-.003; ΔRMSEA = -.001). 

Table 3. Sex invariance indices of the empathy scale

According to 
sex χ2 df p SRMR TLI CFI RMSEA [CI 90%] Δχ2 Δdf p ΔCFI ΔRMSEA

Women 298,69 167 < .01 .063 .90 .91 .058 [.048 ‒ .069] ‒ ‒ ‒ ̶ ‒

Men 255,86 167 < .01 .079 .87 .88 .073 [.055 ‒ .090] ‒ ‒ ‒ ̶ ‒

Configural 558,69 334 < .01 .067 .89 .90 .063 [.053 ‒ .072] ‒ ‒ ‒ ̶ ‒

Metric 580,37 351 < .01 .070 .89 .90   .061 [.052 ‒ .070] 20.26 17 .261 -.001 -.002

Scalar 621,15 368 < .01 .072 .89 .89 .063 [.054 ‒ .071] 42.93 17 .000 -.010 .002

Strict 642.07 388 < .01 .075 .89 .89 .062 [.053 ‒ .070] 24.36 20 .227 -.003 -.001

Note. χ2 = Chi square; df = degrees of freedom; SRMR: Standardized Root Mean Square Residual; TLI = Tucker-Lewis 
Index; CFI = Comparative Fit Index; RMSEA = Root Mean Square Error of Approximation; Δχ2 = Differences in Chi 
square; Δdf = Differences in degrees of freedom; ΔRMSEA = Change in Root Mean Square Error of Approximation; 
ΔCFI = Change in Comparative Fix Index.
Source: own elaboration.
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Comparative analysis: The results of comparing the dependent variables between the levels of 

the factors examined are shown in table 4. 

Table 4. Results of the comparison of the levels of the following factors: Empathy 
(E), Compassionate Care (CC), Perspective Taking (PT), and Walking in Patient’s 

Shoes (WIPS), and between the combined levels of two to more factors

Factors and combination of levels F Sig. ἠ2 PPO R2

E

Y 3.529 .061 .007 .466
.136

C 5.707 .000      .062 (B)       .998 (A)

S .0005 .990  .0005 .050

CC
Y 11.261 .001      .021 (B)        .998 (A)

.112C 3.837 .001      .042 (B)       .967 (A)

S 1.101 .294  .002            .182

PT or PA
Y .418 .518 .001 .099

.103C 4.194 .0005       .046 (B)        .979 (A)

S 2.794 .095 .005  .385

WIPS
Y 1.207 .273 .002 .195

.054C 1.830 .091 .021 .686

S 4.942 .027        .009 (B)        .602 (M)

Note. E= Empathy; CC= Compassionate care; PT or PA= Perspective taking or Perspective adoption; WIPS= Wal-
king in patient’s shoes; A= Year; C= Course; S= Sex; ἠ2= Eta squared; PPO= Power of the observed test; (B)= low; 
(M)= medium; (A)= high.
Source: own elaboration.

The values of the means of E, between both measurements, was not significant (figure 2a), but 

differences were observed between the two measurements made in relation to the distribution 

of the means of empathy between C (figure 2a). In CC, differences were found between the years 

of both measurements (Y) and between the courses (C) (figure 2b). In PA no differences were 

observed between the means (figure 2c) and in WIPS (figure 2d), there were only differences 

in the S factor. 
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Figure 2. Results of the distribution of the course averages 
according to the two years under study

The comparison between the interactions of the levels of the dependent variables (factors) 

were not considered because most of them were not significant (p>.05), or they were significant 

(p<.05) but with very low effect size values (<0.01). In general, the effect size was low in empathy 

and its dimensions and the power of the test was, in general, high or medium. The coefficient of 

determination, in empathy, was found to be of 13.6%, which means that the factors explain little 

of its variation. This same coefficient, estimated in the dimensions of empathy, was lower than 

that of empathy; therefore, it explains little of the variance of the data in these dimensions.

DISCUSSION
The general characteristics of the two measurements carried out (2016 and 2022) differ in the 

size of the sample studied and the number of assessed courses; however, they are similar in terms 
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of sex ratio and age. The asymmetry and kurtosis values of the items of both measurements are 

similar to each other and allow for the comparison of both samples on the basis of these cha-

racteristics. The observed results of the internal reliability of the data, allowed to guarantee the 

degree of stability (consistency of the responses) and it is evidence that the items are measuring 

the empathy between the student and the patient.32 The results of the validity of the construct 

in the 2022 sample guaranteed that the model of empathy is constituted by three dimensions, 

and these are correlated with each other.  In addition, the fact that the invariance of the model 

has been demonstrated makes it possible to guarantee that comparisons between the groups lead 

to reliable results. The same results are also presented in the 2016 sample.2,17 In general, the 

values of the kurtosis and asymmetry of the data, the internal reliability, the validity of the mo-

del based on the three-dimensional structure, and the presence of invariance between the sexes 

constitute a robust and necessary methodological basis that allows for the comparison of the two 

measurements tested in this work. This procedure could be useful for conducting comparative 

studies of empathy, whether these are within the same population or among populations of stu-

dents of the same specialty or different specialties.3, 7,17, 32-35

The fact that the statistical procedure has found that the three dimensions of empathy are related 

to each other reflects a complex neurobiological phenomenon. In fact, several authors2,3,8 have 

argued that the study of the dimensions of empathy separately constitutes an admitted and ne-

cessary research approach, from the methodological point of view. However, the fact that empa-

thy is an attribute whose concrete expression arises from the interaction between its dimensions 

cannot be disregarded. The CC dimension is associated with the limbic system, with the emotions 

of the subject, and its construction occurs from the early stages of the evolution of human beings 

(phylogeny).8 The PA dimension prevents emotional contagion from occurring, and, therefore, 

allows the subject to recognize that he differs from another person (from the sufferer, from the 

patient). The WIPS dimension consists of the property of actively observing a patient and pene-

trating into his thinking. Therefore, CC is associated with the emotional component, while PT and 

WIPS with the cognitive one, whose neuroanatomical substrate is located in the front part of the 

brain and appears subsequently to the limbic system on the evolutionary scale.8,36 As a conse-

quence, it could be inferred that there is no such thing as an “emotive empathy” and a “cognitive 

empathy”. Empathy is the dialectical interaction (the synthesis) of all its dimensions actively 

working.8,37 In extreme cases, when one of its dimensions “fails” (to one degree or another), then 
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empathy, as a system, becomes unbalanced (empathic deficit), and, when the damage is severe, it 

can lead to psychopathies.38,39 

Considering the aforementioned, it is possible to infer that empathy is modulated by interactions 

of a different order: a) an internal one, determined by the interaction between its dimensions, 

and b) said interaction is also modulated by external factors (ontogeny) that condition the form 

of interaction of the emotional and cognitive components.2,3,8,40-44 Essentially, empathy is the pro-

duct of a strong association between exogenous and endogenous factors that are interacting, and 

whose dialectic consists of the active unity that occurs in the convergence between “close” (onto-

geny) and “distant” (phylogeny) processes.12,45 However, it is possible that the processes of onto-

geny, at this time, have a greater influence on the modulation of empathy.8,12 As a consequence, 

empathy is a complex attribute and this characteristic should be considered when considering the 

application of an empathic intervention.13  

The observed categorization of the size of the effect and the power of the estimated test, in the 

significant comparisons, allow us to affirm that these differences exist, but they are small and 

that the probability of committing the Type II error is relatively low. On the other hand, the va-

lues found in the coefficients of determination of empathy (and their dimensions) allow us to 

infer that the factors studied are not the only ones that are influencing empathy (multifactorial 

modulation on empathy).

It was found that there were no differences in E, PA, and WIPS between the years (table 2); but the-

re was a decrease in CC levels in 2022 compared to the 2016 measurement (table 2 and table 4). 

If the levels of Empathy are compared with the cut-off points established in dentistry students 

in Latin American countries17, it is observed that the Empathy of the examined students can 

be qualitatively classified in the middle level range [61-107], and, specifically, in 2016 they are 

placed in the 75th Percentile (P75), and, in 2022, in the 50th Percentile (P50). The CC values, on 

the other hand, can be classified in the range of high levels [28-56] in both moments, and, speci-

fically, 2016= P90 and 2002=P25. In PA, as happened with CC, it can be classified in the range of 

high levels [42-70]; specifically, 2016 and 2022= P50. Finally, in WIPS, the values can be classified 

at low levels [2-7]; specifically, 2016 and 2022= P95. The absence of differences found in sex in 

relation to Empathy and in the CC and PT dimensions allow for the inference that there were no 

substantial changes between the studied moments, despite the small difference found in the WIPS 
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dimension in favor of women (table 2 and table 4). These classifications of the empathy scores, 

and their dimensions, from a quantitative perspective, allowed to appreciate that the CC values 

decreased in the measurement of the year 2022, but maintained their classification of high levels; 

the WIPS values maintained their classification of low levels and PA retained their respective va-

lues in the range of high values. These results allow to infer that the classification of the average 

levels of empathy, observed in the examined dental students, depend on the decrease of the va-

lues of CC (emotional dimension) and the low values of WIPS (cognitive dimension). 

It should be expected that the parameters evaluated in successful accreditations will show a po-

sitive evolution (quantitative, and, especially, qualitative increases). However, despite the fact 

that the UEES accreditation process was successful in 2017 and 2022, dental students did not 

exceed the average levels of empathy that characterized them in both analyzed stages, and there 

was no qualitative change in empathy. The current institutional accreditation of universities in 

El Salvador does not include the requirement of empathic training of students, and the same 

happens in most universities in Latin America. The “parameter” empathy is not included in this 

process, despite the importance given to this attribute as an indispensable element in the trai-

ning of dentists.1-9,46-48 Nonetheless, universities have a social responsibility to provide correct 

professional and humanized training,49 therefore, the introduction of the teaching-learning of 

empathy should be demanded and systematized in any accreditation process.

CONCLUSIONS
It was found that the levels of empathy were classified at the average level in both moments un-

der study. The study allows us to say that possibly the systematic absence of teaching empathy 

could be a factor why this attribute has not increased. The introduction of the teaching-learning 

of empathy should be systematized and evaluated in the institutional accreditation processes at 

universities. The replication of this study in other Dental Schools in Latin America is recommen-

ded. The limitations of this study are related to the fact that the conclusions drawn cannot be 

mechanically extrapolated to other populations of dental students. 
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