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Abstract  
Empathy is a fundamental attribute for health science professionals, which has both affective and 
cognitive components, as well as a complex family influence during its development.  This paper 
seeks to establish the relationship between empathy and family functioning, as well as the possible 
relation with gender, in active students of Dentistry from the Latin American University of Science and 
Technology (ULACIT).  A previous study in this same institution showed that gender is an influential 
factor in the levels of empathy, favoring women [1], but by increasing practical and community-related 
experiences, those differences between men and women decreased [2]. This paper analyzes the 
effect of family functioning on empathy levels using two instruments: the Family Functional 
Questionnaire (FACES) and the Jefferson Empathy Scale (EEMJ-S). A total of 159 dental students of 
ULACIT (Costa Rica) active in 2016 participated, equivalent to 53.7% of the population.  The statistical 
analysis used ANOVA, Kolmogorov-Smirnov test and Levene test of equality of variances.  The 
analysis of bifactorial variance, model III, shows that for general empathy there are no significant 
differences (p> 0.05), but if the dimensions are analysed individually, “Care with compassion” was 
superior in females (effect size of 0.032, test power 0.614). The other dimensions did not show gender 
differences.  Regarding family function or operating style, the scale considered three different styles:  
balanced, intermedium, and extreme.  Interestingly, most of the participants belonged to the third 
style. The students with extreme styles of family functioning showed higher levels of empathy, which 
can be explained by the development of a personality structure and dynamics that incorporates both 
resilience and comprehension and acceptance of the differences between people.  The results of this 
study indicated that there is a relationship between the type of family functioning (accordingly with the 
actual use of the scale) and empathy, were extreme families have higher values of empathy.  The 
development of this communication skill is key for a health science professional, so the recognition of 
the influence of the student’s background is important to design a learning experience to develop 
empathy. 

Keywords: Empathy, Family Operating Style, Jefferson Empathy Scale, Family Functional 
Questionnaire. 

1 INTRODUCTION  
Empathy is a fundamental attribute for health science professionals, which has both affective and 
cognitive components, as well as a complex family influence during its development. A previous study 
at the Latin American University of Science and Technology (ULACIT) showed that the gender of the 
students was an important variable for the empathy levels, especially at the beginning of the program, 
where the females displayed higher values on the indicators related with this attribute [1].  A second 
study, at the same institution, showed a reduction on the gender differences, probably related with a 
change of curricula focused on increased clinical time and student-patient relationship [2].  The 
purpose of this paper is to discuss the relationship between empathy and family functioning style, as 
well as the possible relation with gender of dental students of ULACIT enrolled in 2016.   
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2 METHODOLOGY 

2.1 Participants 
There were a total 159 dental students that were enrolled in ULACIT during 2016 that completed the 
instruments.  This represents the 53.71% of the students, and includes 108 females (67,9%) and 51 
males (32,1%), within 17-36 years of age (mean=22.2 SD=3.45).  The students were divided in 5 
academic years: 1st year (n= 22), 2nd year (n= 35), 3rd year (n= 39), 4th year (n= 35) and 5th year (n= 
28), in order to standardize the data for further comparison since dental programs range between 4 
and 6 academic years.  ULACIT has a 4-year dental program.  

2.2 Instruments 
The Jefferson Scale of Physician Empathy (JSPE or EEMJ), version S (Medical students) [3] validated 
in Spanish for medical students by Alcorta-Garza et al. (2005) was used [4].  This is a 
multidimensional scale with three dimensions: Compassionate Care, Taking Perspective and Putting 
Yourself in the Other's Shoes (Ability to understand the situation of the other). The “Taking 
Perspective” refers to the ability to spontaneously adopt the point of view of the other and has a close 
relationship with the reasoning process that leads to the representation of the beliefs and intentions of 
others. “Compassionate care” refers to the possibility of emotionally responding in an appropriate 
manner to the emotional state of others. Finally, “Putting Yourself in the Other's Shoes” (Ability to 
understand the situation of the other) is the ability to understand other's situation is a cognitive 
component that allows the individual to adopt their perspective, to understand their feelings in order to 
infer and predict their behavior [5].   

The Spanish version (EEMJ-S) consists of 20 items organized on a Likert scale starting from 1 
(strongly disagree) to 7 (strongly agree); provide scores between 20 and 140 to measure the three 
dimensions: 10 items evaluating “Taking Perspective”, 7 items evaluate “Care with Compassion” and 3 
items for “Putting yourself in the other’s shoes”  (Ability to understand the situation of the other), not 
establishing cut-off points to constitute categories of low or high empathy. The EEMJ-S has suitable 
construct validity, convergent, discriminant (r = 0.78), high internal consistency (Cronbach's alpha 
between 0.80 and 0.90) and adequate stability coefficients [4]. 

The Faces-20 family functioning scale measures the dimensions of cohesion and adaptation in the 
function of the circumplex model of Olson's marital and family systems [6]. Its results are adapted as: 
Balanced, Intermediate, and Extreme. This test consists of 20 items of the Likert scale, with the stars 
varying from 1 (strongly disagree) to 5 (strongly agree), conforming the dimensions of 10 items each. 
Cohesion refers essentially to the emotional closeness, that is, the degree of perceived connection in 
the relationship between the individual and his/her system (items 11 and 19), emotional support (items 
1 and 17), internal and external family boundaries (Items 5 and 7), family time and actual space 
available for gatherings with family friends (items 3 and 9), and the degree of individual participation in 
activities and shared interests with the family group (13 and 15). The adaptive dimension examines 
leadership (articles 8 and 18), degree of control (items 2 and 12), discipline (items 4 and 10), roles and 
rules (items 8, 14, 16 and 20). Previous research has shown high reliability coefficients with different 
populations, reaching a Cronbach alpha of 0.89 in the dimension of cohesion and 0.87 in the adaptive 
dimension when applied in the Chilean population [7].  

2.3 Data analysis 
The Kolmogorov-Smirnov test was used to establish the normality of empathy and its dimensions and 
the Levene test of equality of variances to test the homoscedasticity. To analyze the behavior of the 
variable it was estimated the mean and standard deviation of the general empathy and in each of its 
dimensions. Subsequently, a Variance Analysis (ANOVA, Model III) was applied with a weighted least 
squares analysis (compensated by educational levels). In order to assess the effect size, the power of 
the test (1-β) and the corrected coefficient of determination of the weighted least squares regression 
by educational level (R2) were estimated as the Eta square (η2). The distribution of empathy in family 
operating style (EFF), gender (G) and the interaction between both factors (EFF * G) was evaluated. 
In cases where ANOVA was significant, Tukey's multiple comparison tests was applied to define the 
order of the differences between means of empathy and its dimensions according to factor levels. The 
significance level used was α≤0.05 and 1- β≥0.80. All analyzes were performed using the SPSS 
Statistics 20 program (IBM Corp., 2011). 
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3 RESULTS 
The means, standard deviations and typical empathy error are represented in Table 1. The general 
empathy, as well as of each of its components, presents normal distribution (p> 0.05) with 
homogeneous variances when segmented by gender and EFF (p> 0.05). The results of the ANOVA F 
test of the distribution of general empathy and its components are presented in Table 2. With regard to 
empathy in general, the F test was not significant (p> 0.05) in the EEF factors and gender (G), there 
being no interaction between them (EEF * G) and the value of R2 only explains 3% of the variability of 
empathy. In the "Care with Compassion" dimension, significant differences (p <0.05) were observed 
only in the gender factor: female with a mean of 36.07 and males 32.39 (1-β = 0.614) and an R2 
explains only 0.7% of the total variation. Regarding empathy, on the "Taking perspective" dimension, 
the ANOVA results were significant for the factor EFF (p <0.05) (Table 3); there is no gender or 
interaction effect (EFF * G), with a value of R2 = 0.038. In the component "Put yourself in the other’s 
shoes” (Ability to understand the situation of the other) none of the factors studied were significant (p> 
0.05) and only 0.5% of all the variability of this component of empathy is explained. 

When applying the Tukey test to establish multiple comparisons of empathy means in the “Taking 
Perspective” component for the factor EFF, it was found that the mean of lower empathy value 
corresponded to the balanced style (M = 54.65); however, this mean does not differ from the mean of 
this component in the intermediate EFF (M = 57.69, p> 0.05). There is something similar in relation to 
the mean extreme EFF (M = 59.26), which has the highest value of empathy, but does not differ from 
the intermediate (M = 57.69, p> 0.05); there were only significant differences between the means of 
the values of balanced and extreme empathy (p <0.05). Comparisons of empathy means according to 
family functioning styles and gender can be seen in figure 1. 

The differences observed in the distribution of gender empathy in the EFF suggest that there are 
differences in the levels of this factor. In this case the size of the effect is small (η_p^2= 0.032) and 
therefore the differences found are satisfactory and could be relevant. The power of the test was lower 
than the normally accepted value (0.80), which could be associated to the low sample size, as in the 
“Taking Perspective” where the effect size (η_p^2= 0.049) was also satisfactory, but the power was of 
0.70. 

Table 1.  Estimation of means, standard deviation (SD) and mean’s standard error (EE) of empathy  
and dimensions by family style and gender 

Family operating style (EFF) Gender (G) n M SD EE 
General Empathy      

Balanced 
Female 26 101.50 26.690 3.381 

Male 18 100.33 32.947 3.850 

Intermediate 
Female 31 107.51 23.295 3.033 

Male 13 95.11 22.751 4.782 

Extreme 
Female 51 108.24 31.577 2.170 

Male 20 106.21 26.995 3.311 
Care with Compassion      

Balanced 
Female 26 35.66 12.585 1.919 

Male 18 33.26 17.126 2.185 

Intermediate 
Female 31 36.10 15.301 1.721 

Male 13 30.14 10.560 2.714 

Extreme 
Female 51 36.44 17.185 1.231 

Male 20 33.75 19.694 1.879 
Taking Perspective      

Balanced 
Female 26 53.87 16.907 1.885 

Male 18 55.65 19.476 2.146 

Intermediate 
Female 31 59.22 13.514 1.690 

Male 13 53.89 13.458 2.665 

Extreme 
Female 51 58.64 16.660 1.209 

Male 20 60.71 12.382 1.845 
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Putting yourself in the other’s 
shoes   (Ability to understand the 
situation of the other) 

     

Balanced 
Female 26 11.97 6.431 .783 

Male 18 11.43 4.942 .891 

Intermediate 
Female 31 12.18 6.716 .702 

Male 13 11.09 5.072 1.107 

Extreme 
Female 51 13.16 7.271 .502 

Male 20 11.74 6.513 .766 
n= sample, M=Mean, SD= Standard Deviation, EE= Mean’s standard error 

Table 2.  ANOVA, F value, eta-square and power of the test 

 F p η2 power R2 
General Empathy      
EFF 2.501 0.085 0.032 0.496 

0.03 Gender (G)                                            3.286 0.072 0.021 0.437 
EEF*G                                                       0.371 0.257 0.018 0.292 
Care with Compassion      
EFF 0.057 0.603 0.007 0.132 

0.007 Gender (G)                                             5.120 0.025 0.032 0.614 
EEF*G   0.427 0.653 0.006 0.118 

Taking Perspective      
EFF 3.962 0.021 0.049 0.704 

0.038 Gender (G)                                            0.095 0.758 0.001 0.061 
EEF*G                                                     2.050 0.132 0.026 0.417 
Putting yourself in the other’s shoes   
(Ability to understand the situation of 
the other) 

    
 

EFF 0.761 0.469 0.010 0.178 
0.005 Gender (G)                                              2.375 0.125 0.015 0.334 

EEF*G                                                     0.172 0.842 0.002 0.076 
*Interaction; EFF= Family operating style 
η2= Eta square 
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Figure 1. Comparison of means of empathy and its components in each of its components for each style of 
family functioning according to gender. 

4 CONCLUSIONS 
This study seeks to establish the relationship between empathy and family functioning, as well as 
gender, in Dental students of ULACIT (Costa Rica). Results will contribute to the identification of 
training strategies for students as professionals with empathic levels, for the strengthening of patient-
centered care. A previous study in this same institution established that gender is an influential factor 
in the distribution of empathy, positioning women with higher levels of empathy at the beginning of the 
career, situation that stabilizes towards the end [1]. A second approach to this subject with the same 
sample indicates that curricular changes that foster practical and community-related experiences can 
increase the levels of empathy and even decrease the differences between genders [2]. In the present 
case, the impact of the familiar operating style is analyzed, which is obtained from the FACES-20 
Family Operating Scale. It should be noted that the sample used in this study is numerically small (n = 
159), although it represents more than 50% of the total population, thus offering valuable and relevant 
information to for the analysis of the targeted variables. 

Family function has been described as antecedent for sensitivity and understanding behaviors towards 
the patient [8]; specifically, the type of functioning contributes to the development of empathic values 
[9]. Extreme families may be chaotically attached, chaotically detached, rigidly attached or rigidly 
detached [6] and these conditions could generate a strong demand for loyalty, with the development 
of skills to “put themselves in the shoes of others” [10].   

Concerning the familiar functioning style, in the present study the extreme categories are more 
represented in both genders. It is important to emphasize that in the FACES-20 scale, the average 
value is flexibility and cohesion, where families are connected and achieve flexibility in their roles. The 
extremes, according to Olson (1983), include disconnected and rigid or entangled and chaotic 
relations [11]. This means that in general the students in this study comes from a dysfunctional family 
in which the communication could be altered. Family communication has been considered as a 
promoter of empathy, since listening to another generates an understanding of their situation [12]. The 
development of empathy begins in infancy where the child receives modeling from his or her parents 
or caretakers, who teach about the importance of expressing opinions and respecting differences [13]. 

In the present study, students with extreme styles of family functioning showed higher levels of 
empathy, this could respond to several reasons. First, this behavior can be attributed to the 
development of a resilient personality and understanding of differences, with possible comfort despite 
conflict or family confrontation. A second hypothesis would point to a cultural bias in the measurement 
of family functioning of the FACES-20 scale, added to a scale-building bias considering that its 
operationalization is applicable only to non-clinical population [14].  
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Regarding the first hypothesis, which can be called of compensation, Gómez and Kotliarenko (2010) 
[15] indicate that because resilience is a person's ability to overcome adversity competently, adverse 
events or situations can generate an opposing force, in which the individual learns to communicate 
effectively and to recognize the values and conditions of others. This particularity of adapting and 
showing specific values of empathy, such as “compassionate care”, was more evident in the females, 
but it stands out that men with intermediate family styles had lower scores, as well as in skill to “put 
themselves in the shoes of others”. As expected, empathy levels are high in balanced families, but 
paradoxically they are also high in extreme families. 

In relation to the second hypothesis, the results obtained are presumed to respond to a cultural bias 
that the scale of family functioning does not detect. Although the literature reports positive results of 
the adaptation of the scale to Spanish and its corresponding application in Latin American contexts [7, 
14,16], the authors also reported tendencies to the dysfunctional extremes of the model. Zicavo et al. 
(2012) report a type of cohesion agglutinated in both types of family identified in the study (assembled 
and agglutinated) [7]. On the other hand, Costa et al. (2013) identified correlations between the 
imbalanced and rigid imbalance scales with those of balanced cohesion and balanced flexibility, as 
well as the absence of negative correlation with the measure of family satisfaction, which does not 
respond to the assumptions of the Olson model [10, 16]. 

In this same line, Joh et al. (2013) [17] and Pirutinsky and Kor (2013) [18], developed family run scale 
applications in Korea and Israel respectively. Both studies argue that the scale does not respond to 
the peculiarities of the familiar functioning of their cultures. In the case of Korea, the authors identified 
that the relationship between cohesion and flexibility was not curvilinear, finding that problematic 
behavioral scores in adolescents were not higher in balanced families, but in the extreme types. In the 
case of Pirutinsky and Kor (2013), the authors question the universality of Olson's circumplex model of 
marital and family systems by identifying correlations between the detachment and agglutination 
categories, which authors attribute to a type of avoidance, but agglutinated, mediated by anxious 
affection [6]. On the other hand, the authors conclude that the agglutinated end is not maladaptive in 
that particular culture as long as there are entrenched family values and corresponding forms of 
interaction. 

To extend the previous point, Costa Rica has a long tradition of researching family functioning from a 
culturally sensitive perspective, which does not assume the universal character of the models of 
functioning proposed by the American and European academy [19, 20, 21, 22, 23, 24].  This line of 
research has identified paradoxical behaviors in measures of family alocentrism (perceived closeness 
with the family), interpersonal distance and agency, which respond to cultural modes of functioning. In 
the case of Costa Rica and other developing countries, which have undergone social changes in the 
last six decades associated with the increase in educational level and the modernization of the 
productive scheme, the existence of a family model of psychological interdependence has been 
reported in which a high degree of family cohesion or alocentrism is verified, simultaneously with a 
high degree of agency or personal independence which could be contradictory. That is, despite a 
recent increase in individual personal development goals, people tend to maintain close psychological 
links with their family, which means that interpersonal distance (cohesion) and agency are orthogonal 
constructs and therefore not are mutually exclusive [25, 26, 27, 28, 29].   

In these studies, a number of key antecedents of family functioning have been identified, such as 
socioeconomic status, family configuration (nuclear, expanded), educational level of the parents, 
number of children by family and context (rural or urban). In the case of the present study, paradoxical 
results that attribute higher levels of empathy to students with extreme family functioning scores, it 
could be assumed that the extreme features, particularly agglutinated and rigid, do not completely 
respond to dysfunctionality in this cultural context, but to an intrinsic characteristic that, contrary to the 
model, does not affect the style of communication, which nevertheless requires more detailed future 
studies of the antecedents of family functioning in relation to empathy, as well as samples of greater 
variability. In this sense, assuming that the sample represents family groups of high economic and 
educational level, it is possible that the paradoxical results also respond to the effects of the 
socioeconomic level on the development of socio-affective skills derived from the access to a 
sustained process of formal education. 
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