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Abstract 
Objectives: To compare the empathy of students in two faculties of Dentistry in Peru and Argenti-
na, three factors were considered: universities, academic year and gender. Material and Methods: 
Empathy matrices in Dentistry students were measured using the Jefferson Scale of Empathy, cul-
turally validated in Peru and Argentina. Empathy data were compared among and within the fa-
culties tested using a three-factor analysis of variance (model III), a Duncan test, and a discrimi-
nant analysis. The level of significance used was less than 0.05. Results: We found that differences 
existed between the students tested. The comparison between the levels of empathy in the studied 
factors and the presence of unexplained variance showed that empathy was able to differentiate 
populations. Conclusions: The results indicate variability in the empathy values associated with 
the factors studied. The discriminant test confirms the differences between faculties revealed by 
the data matrix resulting from the JSE. These differences are possibly due to the effect of educa-
tional and social factors. 
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1. Introduction 
Empathy has been associated with attributes such as prosocial behavior, respect and positive attitudes towards 
older people, moral reasoning, the absence of bad practices, the ability to gather a patient’s medical history and 
perform a physical examination, achieving patient and doctor satisfaction, attaining a better therapeutic rela-
tionship, and obtaining good clinical results [1]-[4]. In addition, Stephenson et al. [5] state that educational and 
professional organizations have emphasized the need to study empathy and include it in the training of physi-
cians, dentists, and nurses, and in that of all health professionals, as an essential aspect of their professional life. 
Dentists have a very close to the patient work and empathy is an attribute that improve the patient-dentist rela-
tionship. 

Empathy is defined upon the basis of three dimensions: 1) adopting a perspective, 2) providing medical care 
compassionately, and 3) being able to “put oneself in the patient’s shoes” [6] [7]. A complex interaction between 
these dimensions determines the structure of an individual’s empathy and his/her empathic response. 

The results of the analysis of the data collected in several faculties of dentistry, medicine, nursing, and physi-
otherapy appear to be contradictory in at least two factors: the academic year the student is in and his/her gender 
[2]. Very few studies have compared faculties between and within countries. Roh et al. [8] and Kataoka et al. [9] 
found that empathy levels could vary between countries (Korea and Japan respectively). Variations have also 
been observed between medical students in a single country and in different countries [4]. These differences 
have yet to be explained, although it has been hypothesized that they may derive from the diversity of educa-
tional cultures, medical practice in itself [4] [6] [7]), the influence of social factors, and other unknown factors 
[4]. Such differences may open up a “research opportunity concerning the socio-cultural implications that may 
affect the empathy levels of health professionals in training” [10]. Due to the scarcity of studies comparing em-
pathy levels between universities in a single country and in different countries, and measuring the same factors 
[4] [8] [9], the present research aims to compare the empathy levels of students attending three dentistry facul-
ties, two in Peru and one in Argentina. 

2. Material and Methods 
This research is exploratory, non-experimental, descriptive, cross-sectional, and ex post facto cause-effect. It 
was bioethically guided by the Declaration of Helsinki, and received the approval of the Research Ethics Com-
mittee of Universidad del Desarrollo and Clínica Alemana, which includes the adoption of informed consent, 
under signature, as a prerequisite for the implementation of the instrument (approval code CAS-UDD: 2011-64). 
It studied populations comprising first-to fifth-year students enrolled in the Dentistry or Dentistry programs of 
the Universidad Peruana Cayetano Heredia (UPCH) [11] (n = 258; 57.3% of the total students) and the Univer-
sidad Nacional Mayor de San Marcos (UNMSM) [12] (n = 200; 55% of the total students) in Peru, and of the 
Universidad Católica de Córdoba (UCC) [13] (n = 189; 84.8% of the total students) in Argentina. Data were 
collected between June and August 2012, almost simultaneously in each of the above faculties. The sample was 
made up by all the subjects who could be evaluated on the day when the instrument was applied. The scale was 
applied to all students at the end of the first semester. The participants were tested using the Spanish translation 
of the Jefferson Scale of Empathy (version S), validated in Mexico and Chile [6] [14], and culturally adapted for 
Chile [14] [15], Peru, and Argentina by consensus panels [11]-[13]. No exclusion criteria were used, because the 
objective was to evaluate the relevant variable in the largest number of students possible. Consistent with the 
above, a neutral individual administered the scale anonymously and confidentially, a single time, in the class-
rooms of first- to fourth-year students. In the case of fifth-year students, the instrument was applied during a vis-
it to the clinical facilities of each university, following the same criteria mentioned above. 

Statistical Analysis 
The sums of the scores of the primary data associated with empathy levels (sum of the observed values of the 
responses of each of the examined subjects), in the scale mentioned above, were initially evaluated using the 
Shapiro-Wilk test of normality and Levene’s test of homoscedasticity for the three factors studied: University 
(Faculty), Year, and Gender. The following statistic data were measured: arithmetic mean, standard mean error, 
and standard deviation in all factors and levels. The comparison of the mean empathy within and between the 
principal factors and the measurement of the interactions of the principal factors were conducted using a 
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three-factor ANOVA (Model III) and a Duncan test (for unbalanced data). Observed power (1 − β) and effect 
size (η2) were evaluated. Afterwards, a discriminant analysis was conducted in order to perform the same com-
parisons mentioned above, but based on the matrices observed in each of the factors studied (answers to each 
question in the JSE, taken as a whole as independent variables; therefore, each question in the scale was re-
garded as a “variable” in a matrix of variables and subjects). Wilks’ λ was used to measure the proportion of the 
total variance of the discriminant scores not explained by the differences of the factors examined. In order to es-
tablish whether the variance and covariance matrices of each Dentistry Faculty come from the same population, 
Box’s M test was used. The centroids of the groups are presented in graphs. Lastly, the percentage of the data 
correctly classified by university was calculated. The data were processed with SPSS 20.0 TM. The significance 
level used was α ≤ 0.05 and β ≤ 0.20 in all cases. 

3. Results 
Table 1 displays the means, standard mean error, and standard deviation for each of the levels of the factors stu-
died. The application of the three-factor model revealed that the factors “Gender’ and ‘University” (specifically, 
a Faculty in a given University), in interaction with the factor Gender, were significant (p < 0.05), and that the 
interaction of the three principal factors (University, Year, and Gender) was highly significant (p < 0.005). 
However, η2, which indicates the effect size, was small (0.009, 0.012, and 0.033 respectively). This shows that 
differences exist, but that they are not great. The observed values of the test’s power were 0.675, 0.695, and 
0.929 respectively. This shows that only the third value is higher than the minimum acceptable (0.80); in conse-
quence, the risk of committing this Type II error is higher than desirable. Table 2 displays the values of the 
means of the empathy levels observed and of the Duncan test in each university studied and in the academic 
years analyzed (without considering the University factor). No significant differences (p > 0.05) were observed 
between the mean empathy levels in the Peruvian universities; however, they differ significantly (p < 0.05) from 
the mean of the Universidad Católica de Córdoba (Argentina). Regarding the academic years examined, three 
groups can be identified: a first group, formed by the means of the first-, second-, and fourth-year participants, 
among which no significant differences exist (p > 0.05); a second group, which includes the means of the 
second-, third-, and fourth-year participants, among which no significant differences exist (p > 0.05)–however, 
the third year significantly differs (p < 0.05) from the first; and lastly, a third group, constituted by fifth-year 
students only, which significantly differs (p < 0.05) from all the other years (Table 2). 

The results of the application of the discriminant test based on the matrices of the data observed are shown on 
Table 3. In all cases, Box’s M test was highly significant (p < 0.005), which indicates that the covariance matrices 
compared differ from each other. The model employed yields the highest percentages of correct classification in 
the comparisons between universities (56.4%) and between genders in the faculties studied (42.2%). This indi-
cates that the main variability sources are the University and Gender factors, whereas the percentage of correct 
classification between academic years drops to 24.7%, despite the statistical significance found. This situation 
reveals variability between students of different years in the faculties examined, but also indicates that this specific 
combination between the level of these factors has the lowest variability. 

The Wilks’ λ values observed in the comparison between universities were highly significant (p < 0.0005) 
(0.72 and 0.906; χ2 = 208.41 and χ2 = 62.427 respectively in the two cases) when the functions 1 - 2 and only 2 
are contrasted, which shows that the unexplained variance between the matrices is greater than the explained va-
riance within said matrices. A similar situation was observed when comparing the genders in each university. 
The Wilks’ λ values observed were highly significant (p < 0.0005) (0.608, 0.783, and 0.871; χ2 = 314.558; χ2 = 
154.497, and χ2 = 87.64 respectively in all cases) when the functions 1 - 5, 2 - 5, and 3 - 5 are contrasted. This 
also demonstrates the existence of unexplained variance, and that it is greater than the unexplained variance be-
tween the matrices compared. However, when the academic years were compared, also considering the Univer-
sity factor, the Wilks’ λ values observed were highly significant (p < 0.0005) (0.451 and 0.609; χ2 = 499.871 and 
χ2 = 311.929 respectively in both cases) when contrasting the discriminant functions 1 - 14 and 2 - 14. In this 
case, even though unexplained variance is present, it is smaller than the explained variance, which shows that 
populations are more homogeneous when the combined factors mentioned above are taken into account. 

4. Discussion 
The objectives of the present study were to describe and compare the empathy level values within and among three  
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Table 1. Results of the estimation of empathic orientation means, considering university, year, and gender interaction.        

University Year Gender Mean Standard  
mean error 

Confidence interval: 95%  

Lower limit Higher limit Standard deviation 

Universidad  
Católica de  

Córdoba  
(UCC) 

First 
Female 104.727 2.143 100.519 108.935 15.486 

Male 92.423 2.787 86.949 97.897 15.672 

Second 
Female 110.261 2.964 104.440 116.081 11.250 

Male 101.167 4.103 93.109 109.225 10.953 

Third 
Female 110.480 2.843 104.897 116.063 13.706 

Male 106.000 8.206 89.884 122.116 10.817 

Fourth 
Female 106.200 2.595 101.104 111.296 18.925 

Male 108.875 5.025 99.006 118.744 9.598 

Fifth 
Female 116.500 4.103 108.442 124.558 9.587 

Male 102.167 5.802 90.771 113.563 19.954 

Universidad  
Peruana  

Cayetano  
Heredia  
(UPCH) 

First 
Female 102.529 2.437 97.742 107.317 13.469 

Male 113.769 3.942 106.027 121.511 9.722 

Second 
Female 112.133 2.119 107.972 116.295 12.396 

Male 104.333 3.670 97.126 111.541 14.998 

Third 
Female 111.043 2.096 106.928 115.159 14.768 

Male 106.800 3.178 100.558 113.042 13.664 

Fourth 
Female 109.081 2.337 104.492 113.670 14.068 

Male 107.286 3.798 99.825 114.746 14.605 

Fifth 
Female 118.607 2.686 113.332 123.882 7.790 

Male 101.000 5.802 89.604 112.396 10.564 

Universidad  
Nacional  

Mayor de San  
Marcos (UNMSM) 

First 
Female 96.538 2.787 91.064 102.013 10.786 

Male 97.538 3.942 89.796 105.280 15.009 

Second 
Female 100.000 3.670 92.793 107.207 12.317 

Male 99.250 4.103 91.192 107.308 16.181 

Third 
Female 102.778 4.738 93.473 112.082 21.347 

Male 95.667 5.802 84.271 107.063 29.173 

Fourth 
Female 105.167 2.595 100.070 110.263 12.374 

Male 120.143 3.798 112.683 127.603 16.552 

Fifth 
Female 97.909 3.030 91.958 103.860 16.047 

Male 95.000 3.101 88.909 101.091 14.873 
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Table 2. Results of the comparison of the mean empathy between faculties and between the academic years of the dentistry 
programs studied.                                                                                          

Faculty n Subset (α ≤ 0.05) 

  1 2 

Universidad Católica de Córdoba (Argentina) 189 105.34  

Universidad Nacional Mayor de San Marcos (Peru) 200  109.19 

Universidad Peruana Cayetano Heredia (Peru) 258  109.63 

Mean statistical significance within the groups  1.00 0.744 

 
Academic year n Subset (α ≤ 0.05) 

  1 2 3 

First 167 105.10   

Fourth 124 107.90 107.9  

Second 144 108.81 108.81  

Third 142  108.99  

Fifth  70   113.66 

Mean statistical significance within the groups  0.052 0.574 1.00 

 
Table 3. Results of tests comparing the discriminant array.                                                       

Comparisons F Box’s M Significance Classification 

Among universities 2.252 988.828 0.005 56.4% 

Between the genders studied in the faculties 1.872 2166.0 0.005 42.2% 

Among the academic years of the faculties studied 1.60 4957.080 0.005 24.7% 

 
populations of Dentistry students in two Latin American countries. These results may confirm the existence of 
variability within and between populations in association with the variable studied. The results obtained suggest 
the following generalizations: 1) there are differences between the Dentistry faculties of the universities examined; 
2) females display higher empathy levels than males, with some exceptions; 3) empathy levels tend to increase as 
students progress in their majors; 4) interactions were observed between the factors studied (year and gender); and 
5) the unexplained variance may be the expression of currently unknown factors which influence empathy. 

Previous studies conducted in Latin America [2] [10] [15]-[18] and in other continents [19]-[22] only examine 
this construct in each population in association with the factors mentioned above (year and gender), but do not 
compare this attribute between student populations. This study shows that the variability of empathy between 
populations may constitute a trend. In this regard, variability has also been observed in Latin American medical 
students [4]. Such variability appears to be consistent in empathy level measurements when it is analyzed from a 
population point of view. This trend is difficult to explain. The interplay between the dimensions of the empathy 
construct depends on several factors, which can be broadly grouped into biological and social. The latter mod-
ulate or interact with anatomo-neuropsychological ones. Therefore, it can be inferred that what the empathy 
scale really measured is the consequence of a complex process, which is, in addition, ontogenetically con-
structed [23]-[28] from a subject’s young age until his/her maturity. In consequence, the way in which the affec-
tive and cognitive components of empathy are integrated with one another should differ between individuals 
because not all social factors (among others) affect individuals or groups of individuals in the same manner [29]; 
in addition, because Faculties of Dentistry receive students with varying degrees of empathy, the necessity 
emerges to take up the task of shaping this attribute in all educational models. Considering that some authors 
claim that empathy can be learned in higher education (specifically, in the medical sciences [6] [29]-[31]; the 
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empathic education of Dentistry students (and of all those whose future professions require empathy), is to some 
extent in the hands of universities [4]. 

The results obtained may also be relevant in connection with the possibility of conducting “interventions” in 
the teaching-learning processes of higher education students, in general, and in those of medical science students, 
in particular. The variability observed and the inclusion of the factors that account for it may imply that the 
strategies, methods, and conceptions associated with how empathy can be “taught” in universities depends not 
only on general, active teaching-learning models, but also on the specific conditions of each student “popula-
tion”. Empathy, as well as its “determinant” or modulating factors, cannot be ignored in the fields of public 
health and education, because public health or educational policies do not only depend on the resources injected 
into the system, the structure of the system itself, and the management of its resources, among other aspects: the 
system is also influenced by how a professional performs in it [1]-[5], specifically in terms of his/her relation-
ship with patients. 

5. Conclusion 
The results of the present study do not demonstrate that the variability found is a rule applicable to all popula-
tions. More descriptive information is needed to confirm that this variability constitutes the scientific fact. This 
study confirms the need to continue researching the following questions: 1) Is variability within and between 
populations a scientific fact or a mere anomaly? and 2) When there is the variability, which factors are involved 
in it, and especially, how do they modulate the empathy generation process? 
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