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ABSTRACT
Introduction. Empathy erosion may be defined 
as a sudden decline in the levels of empathy that 
occurs as of the third year of medical school and 
continues until the fifth year. According to some 
authors, this process is normal during medical 
training and may be considered a model of 
empathic behavior. The objective of this study 
was to verify whether empathy erosion is a 
general phenomenon in the schools of medicine 
included in the study and its relation to gender. 
Design. Exploratory, cross-sectional study. 
Population. Students from first through sixth 
year of the School of Medicine of Universidad 
del Azuay (Cuenca, Ecuador) and from first 
through fifth year of the School of Medicine 
of Corporación Universitaria Rafael Nuñez 
(Colombia).
Material and methods. The levels of overall 
empathy and of each component were estimated 
using the Jefferson Scale of Empathy, which 
was administered in both schools during July 
and August of 2016. The significance level was 
established at α < 0.05. Results. Universidad del 
Azuay: n= 278 (98% of all students); women= 112; 
men= 166; Corporación Universitaria Rafael 
Nuñez: n= 756 (77.86% of all students); 
women= 434; men= 322. The model of erosion 
of empathy is not fulfilled at the level of overall 
empathy or of each studied component according 
to gender.
Conclusions. Empathy erosion is a specific 
element of several different models of empathic 
response (and of its components). Men and 
women do not have the same empathic response. 
Such response, in the studied conditions, is 
variable.
Key words: empathy, empathy erosion, medicine 
students.
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INTRODUCTION
It is known that empathy is a 

relevant skill in the doctor-patient 
relationship.1- 3 The presence of 
empathy among physicians helps 
to develop advantages for a better 
care of patients: it improves doctors’ 
and patients’ satisfaction, increases 
indulgence, enhances the physician’s 
ability for diagnosis and treatment, 
significantly reduces the risk of 
malpractice claims, and cuts across 
all medical specialties.4,5 All this 
information becomes particularly 
relevant in the setting of general 
and pediatric primary care and 
of specialized pediatric care with 
patients and their caregivers.6-10

There are many instruments 
used  to  measure  empathy  and 
are developed based on different 
theories.11 This hinders the possibility 
of comparing the results observed 
i n  s t u d i e s  o n  e m p a t h y  w h i c h 
were conducted using different 
instruments.12

Erosion of empathy may be defined 
as a sudden decline in the levels of 
empathy that occurs as of the third 
year of medical school and continues 
until the fifth year.13-15 According to 
some authors, this process is normal 
during medical training and may 
be considered a model of empathic 
behavior. Some studies have found 
empirical evidence of the presence of 
such erosion; however, others16-20 have 
demonstrated that such phenomenon 
does not occur. In the specialized 
bibliography, there is no consensus 
that erosion of empathy could be 
conceptualized into an empirical law 
or scientific fact.10,12 In addition, there 
is no agreement that women are more 
empathic than men,10-12 which allows 
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to explore the behavior of empathy (and its 
components) by gender based on the school year 
outcome measure.

According to the curricular characteristics 
of Corporación Universitaria Rafael Núñez 
(CURN) (Colombia), as of third year, students 
focus on academic clinical practice by means of 
clinical clerkships in each area of professional 
training and have direct interaction with patients, 
so they acquire skills related to history taking, 
patients‘ course, etc. Universidad del Azuay 
(Ecuador) offers two types of pre-professional 
practices during training: as of third year, at the 
community level, and as of fifth year, clinical 
clerkships in different health facilities.

The objective of this study was to verify 
w h e t h e r  e m p a t h i c  e r o s i o n  i s  a  g e n e r a l 
phenomenon in the schools of medicine included 
in the study and its relation to gender.

MATERIAL AND METHODS
Design: exploratory and cross-sectional study 

conducted following the bioethical standards of 
the Declaration of Helsinki and approved by the 
research ethics committee (REC) of each school of 
medicine included in this study.

Population: students from first through sixth 
year of the schools of medicine of Universidad del 
Azuay (Cuenca, Ecuador) and CURN (Cartagena, 
Colombia). All students present at the moment 
of the study were assessed. The levels of overall 
empathy and of each of its components were 
estimated in July and August of 2016 using the 
Jefferson Scale of Empathy (JSE), Spanish version 
for medical students (version S), validated in 
Mexico5 and Chile;12 it was administered in the 
classroom or a clinical area in an anonymous, 
confidential manner by a neutral interviewer 
(once the informed consent was signed). Before 
administering the JSE, it was submitted for 
assessment before experts (a committee made up 
of three important academicians: a psychologist, 
a specialist in medical training, and a specialist 
physician) to verify its cultural validity and 
content5 in each school. No exclusion criteria were 
applied since the objective of this study was to 
assess the outcome measure in the largest number 
of students possible. The understandability of 
the culturally adapted scale was pilot-tested 
in a random sample of 35 students from each 
university.

The scores obtained in the JSE were tested for 
normality (Shapiro-Wilk) and homoscedasticity 
(Levene) in relation to studied factors (university, 

school year, and gender). The internal reliability 
of data was measured using the total Cronbach’s 
alpha as each element was removed (questions), 
an intraclass correlation coefficient, Hotelling’s T2 
distribution, and Tukey’s test of non-additivity.

Descriptive stat ist ics  were est imated; 
arithmetic mean and standard deviation for 
all factors and levels corresponding to overall 
empathy and each of  i t s  components  or 
dimensions were also determined. Regression 
type testing was done to study the mean values 
of each school year. First of all, an analysis of 
variance (ANOVA) was done sequentially; the 
standard deviation of the dependent outcome 
measure (S) and the coefficient of determination 
(R2) were estimated. The type of curve (linear, 
quadratic, cubic, exponential, S curve, etc.) was 
calculated using regression curves. Results are 
presented in regression graphics and tables. Data 
were processed with the SPSS® 20.0 and Minitab® 
15.0 statistical software. The significance level was 
established at α < 0.05.

RESULTS
A total of 278 students (98% of all students; 

women= 112; men= 166) of Universidad del 
Azuay and 756 students (77.86% of all students; 
women= 434; men= 322) of CURN participated in 
the study.

Table 1 shows the results of means and standard 
deviation, and sample size for overall empathy 
and each empathy component for each year in 
the school of medicine, by gender and for each 
university.

The details of the statistical analysis are 
described in Annex 1.

Annex 2 shows the graphics of estimated 
regressions. It was observed that, for overall 
empathy, the curves estimated for Universidad 
del Azuay (Figures 1 and 2) corresponded to the 
model proposed by Hojat et al.,13 in both genders 
(i.e., the decline described by this author actually 
occurred); however, exactly the opposite was 
observed in both genders at CURN (Figures 3 
and 4) (i.e., the decline proposed by Hojat’s model 
did not occur). The same situation was observed 
in relation to overall empathy in relation to the 
compassionate care (CC) component (Figures 5 
and 6 reflect a decline in third year, and Figures 7 
and 8, a constant increase of empathy). In relation 
to the perspective taking (PT) component (Figures 9 
and 10), it was observed that the model proposed 
by Hojat et al.13 occurred in both male and female 
students from Universidad del Azuay but there 
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was a difference: in sixth year, women showed an 
increase in their levels of empathy, whereas men 
showed a decline. The contrary was observed in 
CURN (Figures 11 and 12): in fifth year, women 
showed a decline whereas men described an 
increase. Lastly, in relation to the standing in 
patients’ shoes (SPS) component, the distribution 
of the means in Universidad del Azuay (Figures 
13 and 14) fell among women between first and 

third year but increased in the last years of school, 
which was not consistent with the erosion model 
described above. In the case of CURN, both 
women and men showed a constant increase of 
SPS levels, but the latter showed a decline in third 
year (Figures 15 and 16, respectively). The model 
of empathic erosion is not fulfilled at the level of 
overall empathy or of each studied component 
according to gender.

Table 1. Results of mean. standard deviation, and sample size estimations for overall empathy and each empathy component

University School year Gender Mean Standard Mean Standard Mean Standard Mean Standard n 
   OE deviation  CC deviation PT deviation SPS deviation
    OE  CC  PT  SPS

Universidad First year Women 105.74 13.343 37.44 5.184 58.04 8.510 10.26 3.839 27
del Azuay  Men 109.22 14.006 39.29 7.219 58.98 7.294 10,96 3.437 45
  Total 107.92 13.772 38.60 6.553 58.62 7.727 10.69 3.583 72
 Second year Women 110.29 12.013 40.26 6.888 60.32 6.355 9.71 3.320 38
  Men 114.87 10.674 42.39 6.370 61.07 6.472 11.41 3.902 54
  Total 112.98 11.409 41.51 6.636 60.76 6.399 10.71 3.749 92
 Third year Women 115.78 12.387 43.44 7.384 63.22 5.191 9.11 3.296 9
  Men 117.73 11.967 45.93 3.615 60.73 7.905 11.07 4.862 15
  Total 117.00 11.894 45.00 5.332 61.67 6.995 10.33 4.371 24
 Fourth year Women 108.05 11.075 38.90 7.259 58.95 6.281 10.19 2.600 21
  Men 115.38 10.214 43.54 4.845 62.54 6.731 9.29 2.911 24
  Total 111.96 11.133 41.38 6.457 60.87 6.700 9.71 2.777 45
 Fifth year Women 107.50 7.232 38.67 4.502 57.83 7.757 11.00 2.898 6
  Men 116.18 9.358 41.27 5.387 65.45 4.132 9.45 3.236 11
  Total 113.12 9.453 40.35 5.111 62.76 6.600 10.00 3.122 17
 Sixth year Women 118.55 9.417 42.91 5.412 64.91 4.679 10.73 2.412 11
  Men 113.65 16.344 40.18 7.291 61.82 11.555 11.65 2.422 17
  Total 115.57 14.038 41.25 6.648 63.04 9.465 11.29 2.417 28
 Total Women 109.88 12.196 39.76 6.539 60.06 6.987 10.05 3.201 112
  Men 113.63 12.451 41.73 6.507 61.05 7.490 10.84 3.618 166
  Total 112.12 12.464 40.94 6.580 60.65 7.295 10.53 3.472 278

Universidad First year Women 100.04 14.696 33.25 8.744 56.18 8.285 10.61 3.131 115
Rafael Nuñez  Men 99.32 14.125 33.49 7.333 54.94 8.282 10.89 3.223 71
  Total 99.77 14.446 33.34 8.214 55.71 8.284 10.72 3.160 186
 Second year Women 100.96 16.387 34.51 8.775 55.32 10.51 11.12 3.298 105
  Men 98.37 14.683 32.50 9.112 54.43 8.345 11.44 3.215 70
  Total 99.93 15.736 33.71 8.940 54.97 9.683 11.25 3.260 175
 Third year Women 105.09 15.171 37.06 8.325 56.93 9.522 11.11 3.479 54
  Men 101.17 13.988 32.85 8.693 58.32 7.822 10.00 3.290 47
  Total 103.27 14.692 35.10 8.714 57.57 8.757 10.59 3.421 101
 Fourth year Women 109.21 14.723 38.77 7.887 59.30 7.769 11.15 3.866 94
  Men 104.36 14.182 35.61 9.220 57.51 7.436 11.24 3.825 72
  Total 107.11 14.647 37.40 8.608 58.52 7.655 11.19 3.837 166
 Fifth year Women 107.02 11.600 39.24 6.879 56.36 7.217 11.41 2.882 66
  Men 109.05 13.478 38.73 7.475 58.50 7.323 11.82 3.678 62
  Total 108.00 12.537 38.99 7.150 57.40 7.319 11.61 3.285 128
 Total Women 103.94 15.170 36.14 8.573 56.77 8.859 11.03 3.348 434
  Men 102.39 14.565 34.66 8.661 56.58 8.004 11.14 3.487 322
  Total 103.28 14.925 35.51 8.636 56.69 8.500 11.08 3.406 756

OE: overall empathy.
Components of empathy: CC (compassionate care); PT (perspective taking); SPS (standing in patients’ shoes).
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DISCUSSION
Results helped to prove that observed data 

were reliable. Two potential restrictions are 
set out: a) comparing the results of different 
instruments used to measure empathy may lead to 
misconceptions and b) the cross-sectional nature 
of this study. However, some investigations have 
found that the “school year” factor has low R2 
values (from 0.02 to 0.06); this means that this 
factor may only explain 2-6% of the total variation 
in the empathy outcome measure.21-23 Based 
on this empirical evidence: a) cross-sectional 
studies about empathy, considering the school 
year factor, may be valid to analyze empathic 
erosion and b) in agreement with some authors, 
empathy should be studied exploring several 
factors3,11,16,17,24 and, from the causality standpoint, 
it has an alternative-contributory nature.25 These 
results show that there is variability in the overall 
empathic response and its components over 
the school years and do not fit completely into 
the erosion model proposed by Hojat et al.13 
Our objective was not to deny the model of 
empathic erosion but to establish that this may be 
considered a specific element of several different 
models of distribution of the means in the school 
year factor.24,26-30

Empathy is not merely the mechanical 
connection of three components but the product 
of how the dialectical interaction occurs among 
these components,10 and is the result of the 
evolutionary and ontogenetic development of 
subjects31,32 who interact with environmental 
factors.10,33-35 As a consequence, dissecting the 
concept of empathy has a strictly analytical 
purpose. The CC component is associated with 
the emotional plane of subjects. The results of 
this study are not consistent with the proposal 
that interaction with suffering may inevitably 
induce students to make a “personal adjustment,” 
which may lead to fatigue and negligence. This 
explanation is not consistent with the studies 
that found that overall empathy did not decline, 
or with the results obtained in this study.12,23,33 
As a result, such suffering (which is real) is a 
necessary but insufficient condition to generate 
the empathic erosion process. However, this does 
not deny the fact that compassion may decline 
or become eroded because of the “personal 
adjustment” mentioned above. Compassion is 
highly associated with morals; the combination 
of emotions and morals is closely related to 
compassion and, therefore, the latter may be 
modulated by a subject’s biologic makeup 

and culture.34,35 As a result, subjects with high 
moral grounds and surrounded by a culture 
inclined to established principles of respect 
and consideration of fellow men should not 
experience sudden changes in this component, 
especially, a decline in empathy caused by the 
presence of suffering. On the contrary, it may 
be possibly reinforced in the presence of patient 
suffering (in our case). In addition, the PT and 
SPS components are part of the cognitive phase 
of empathy. PT is related to the ability of a subject 
to differentiate him/herself from other subjects 
and, therefore, prevent emotional contagion. In 
the case of SPS, a decline may lead to students 
losing their ability or skills to recognize the 
information transmitted to the subject’s exterior 
and look into his/her interior. In both situations, 
empathy is affected. However, in relation to 
the two latter components, since they are part 
of the cognitive plane, they could be “taught” 
effectively as part of the curriculum of the school 
of medicine if the adequate teaching-learning 
processes are in place to allow the introduction 
and acquisition of knowledge associated with 
the form and content necessary to develop the 
cognitive phase of empathy. The results of this 
study differ between both universities but such 
difference was not considered in this study 
because it is not related to its objectives; however, 
this finding is consistent with those observed by 
other authors who found differences in empathy 
levels among different schools of medicine from 
the same country and from other countries10,12,29,30 
and also between genders and among different 
universities and countries.12 Altogether, these 
results show that there are no general patterns of 
how overall empathy and its components behave 
over school years. Erosion of empathy is actually 
a fact but not a general behavior represented by 
the distribution of the means across all school 
years observed in this study, but a specific 
element among other forms of distribution which 
imply, in general, linear and non-linear models: 
a) of decline; b) of stable distribution, and c) with 
a constant increase in the levels of empathy and 
its components over school years. The findings 
of this study as a whole support the concept that 
there may be particular factors encompassing 
and modulating empathy in interaction with the 
specific ontogenetic factors of each subject. Such 
inference is based on the variability observed 
in empathic response, which may be attributed 
to the presence of several factors that affect 
the determination of empathic response. As a 
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consequence, if the introduction of empathy in 
the curricula of the schools of medicine becomes 
a requirement, first of all it is necessary to make a 
strong diagnosis of empathy (and its components) 
levels in the schools of medicine. Such diagnosis 
will help to identify whether overall empathy, 
or one of its components, is in the process of 
development, has halted or has simply declined, 
all of which may guide the response strategy 
in order to increase empathy levels. In other 
words, a specific university will have to take 
its own particular measures for the purpose of 
increasing empathy and consider those measures 
with universal effects, but none have been duly 
studied.

CONCLUSIONS
The erosion of empathy is a specific element 

of several different models of empathic response 
(and of its components). Men and women do not 
have the same empathic response. Such response, 
in the studied conditions, is variable. n
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ANNEX 1
Description of the statistical analysis

The Kolmogorov-Smirnov test and Levene’s test were not significant (p > 0.05); therefore, data were 
distributed normally and showed equality of variances. Cronbach’s alpha values were satisfactory 
(non-typified = 0.789; typified = 0.799), and this suggests that data display internal reliability. The total 
Cronbach’s alpha value, if an element is removed, ranged between the values [0.77, 0.80]; and it is inferred 
that the test keeps a high reliability regardless of the removal of any element from this statistics. The test 
associated with the intraclass correlation coefficient was 0.789 (F = 4.74, p = 0.001) and highly significant, 
which is consistent with reliability indicators. Hotelling’s T2 test (F = 169.6) and Tukey’s test of non-
additivity (F = 76.76) were highly significant (p < 0.005). In the first case, it is inferred that the mean 
value of questions are different, which demonstrates that not all questions provide the same value to the 
overall mean of questions (mean = 5.28); in the second case, it is inferred that it is necessary to increase 
tests’ power to achieve the additive effect of data.

The Table shows the results of estimating the type of regression curve based on the mean values of 
overall empathy and its components or dimensions in each school of medicine in the study.

It was observed that curves formed a set of straight, quadratic, and cubic curves, both ascending and 
descending. This implies a variability in the distribution of behavior of mean values among school years 
and demonstrates that the model proposed by Hojat et al.13 is only a particular case. The estimation 
of these curves helps investigators to predict the behavior of empathy levels for any of the years and 
genders under study (in our case, the studied populations) and, therefore, they have an intrinsic value 
for investigators who wish to test empathic behavior. If the curves are ascending, empathy is not in line 
with the model described above. Sy.x values, in general, are low; this indicates a relatively adequate 
adjustment of the regression curves estimated in most cases. R2 values, in general, are high and consistent 
with the standard deviations described above. As a result, the equations estimated here provide a 
relatively adequate description of the distribution of the means of empathy levels.

Table. Results of regression equations for overall empathy and each component of empathy by university (Azuay y  
Rafael Núñez)

University Empathy Curve type Regression equation Sy.x R2

Azuay OE Cubic OE F= 80.86 – 33.94 AA - 10.98 AA2 + 1.06 AA3  3.35 0.83
Azuay OE Quadratic OE M= 103.9 + 6.81 AA - 0.876 AA2  1.41 0.86
CURN OE Cubic OE F= 108 - 13.83 AA + 6.69 AA2 - 0.79 AA3  0.36 0.99
CURN  OE Quadratic OE M= 100.7 - 2.46 AA + 0.834 AA2  0.63 0.99
Azuay CC Cubic CC F= 24.2 + 17.9 AA - 5.62 AA2 + 0.52 AA3  1.80 0.78
Azuay CC Quadratic CC M= 35.18 + 5.18 AA - 0.734 AA2  1.51 0.75
CURN CC Straight  CC F= 31.69 + 1.624 AA  0.61 0.96
CURN CC Quadratic CC M= 35.87 - 3.197 AA + 0.76 AA2  0.34 0.99
Azuay PT Cubic PT F= 43.54 + 18.97 AA - 6.6 AA2 - 0.64 AA3 2.01 0.81
Azuay PT Cubic PT M= 61.78 - 4.17 AA + 2.03 AA2 - 0.2197 AA3 1.63 0.77
CURN PT Cubic PT F= 65.03 - 13.7 AA + 5.68 AA2 - 0.657 AA3  0.51 0.97
CURN PT Quadratic PT M= 52.83 + 1.75 AA - 0.12 AA2 1.44 0.72
Azuay SPS F Cubic SPS F= 13.71 - 4.57 AA + 1.39 AA2 - 0.114 AA3 0.56 0.89
Azuay  SPS M Cubic SPS M= 7.18 + 5.66 AA - 2.17 AA2 - 0.225 AA3 0.34 0.96
CURN  SPS F Cubic SPS F= 9.33 + 1.81 AA - 0.587 AA2 + 0.062 AA3 0.05 0.99
CURN  SPS M Cubic SPS M= 10.08 + 1.61 AA - 0.80 AA2 + 0.11 AA3 0.96 0.72

OE= overall empathy. CC= compassionate care component. PT= perspective taking component.
SPS= standing in patients’ shoes component. F= female. M= male. CURN: Corporación Universitaria Rafael Núñez.
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ANNEX 2

Graphics of regression curves for the empathy outcome measure  
and its components in both genders and studied schools: 

Universidad de Azuay (Azuay), Corporación Universitaria Rafael Núñez (R. Núñez)
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OE= overall empathy.
Components of empathy: CC= compassionate care. PT= perspective taking. SPS= standing in patients’ shoes.
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