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Objective: The objective of this study was to determine cut-off points that can 
be used to differentiate measures of empathy, which would then be classified 
as high, medium, or low. To do so, we used data from students from 7 medical 
schools in Colombia, El Salvador, and the Dominican Republic, after determining the 
psychometric properties of the 3-dimensional model of empathy in the Jefferson 
Scale of Empathy, S-version (for medical students).

Material and Methods: This non-experimental descriptive study had a sample that 
consisted of 6291 students. The structure and factor invariance were analyzed by 
country and sex. A hierarchical cluster analysis and a bifactorial analysis of variance 
were applied. 

Results: The measure of empathy was reliable on the global scale (α = .82; ω = 
.88). A confirmatory factor analysis showed that the original model was replicable 
and adjusted to the data (comparative fit index [CFI] = .90; goodness of fit index = 
.94), while the multigroup analysis allowed to assume an invariant factor structure 
by country and gender (ΔCFI < .01). Tables were constructed with cut-off points for 
empathy and its dimensions.

Discussion and Conclusion: Our study solves the problem of comparing the scores 
and the levels of empathy observed in the medical students at different schools of 
medicine, making said comparisons within and between countries and between 
genders. The instrument used has adequate psychometric properties and the cut-off 
values obtained allow the classifying of people with lower or higher levels of empathy. 
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Medicine is a profession in which the practitioner 
must use interpersonal skills to achieve an optimal 
doctor-patient relationship (1). Empathy is an 

attribute made up of cognitive and emotional components that 
allows the practitioner to understand and communicate that 
understanding, increasing the quality of the relationship (2,3). 
The nature of this attribute is complex; the teaching/learning of 
empathy must be built implicitly and explicitly into the entire 
training process (4–9). It is suggested that empathy can be an 
object of learning, and the university is the last window for its 
development since the neurobiological bases that support this 
attribute reach their final development at around the age of 
25 years (7–11). Knowing this, one of the natural interests of 
every university should consist of carrying out interventions 
to improve empathy in students. Most of the students in Latin 
America begin their professional practices in health services 
in primary care settings, all of which involve massive contact 
with patients. Due to the particular characteristics of this 

care setting, it is very important that these students begin 
their professional work with the greatest possible empathic 
development.
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One of the most commonly used instruments to measure 
empathy in Latin America is the Jefferson Scale of Empathy, 
S-version ( JSE-S), for medical students. This instrument 
measures 3 components or dimensions: compassionate care 
(CC), perspective taking (PT), and walking in the patient’s shoes 
(WIPS) (8,9,12–15). It has stability (supports construct validity) 
and acceptable reliability (Cronbach’s alpha greater than .80).

Not all empathy research presents a psychometric study 
before analyzing the distribution of empathy levels. However, 
doing so is especially necessary because the parameters related 
to the estimation of the confirmatory factor analysis (CFA) can 
be affected by sample sizes smaller than 200. Currently there are 
no studies that estimate the relevant cut-off points. Knowledge 
of these points would have immediate practical utility, above all, 
to establish comparative results before and after the intervention, 
among other possible types of comparisons (1,3,5–14).

Using a sample group of students from 7 medical schools 
spread across 3 countries (Columbia, El Salvador, and the 
Dominican Republic), we aimed to define cut-off values for 
each of the 3 dimensions of the JSE-S (after determining 
its psychometric properties), enabling us to classify each 
participant as having a high, medium, or low level of empathy.

Materials and Methods

This is a descriptive, a posteriori, non-experimental study. 
Our sample was made up of secondary data from 7 schools 
of medicine in Colombia, the Dominican Republic, and El 
Salvador, collected from the years of 2016 through 2019. The 
sample studied consisted of 6291 (n) out of a total of 7729 (N) 
students (81.39% of the total).

Our research was approved by the Ethics Committee of 
Universidad San Sebastián (resolution 2015-02 and 2020-02).

Data analysis
The dependent variables were empathy levels, CC levels, 

PT levels, WIPS levels, and the number of clusters, while the 
independent variables were country and gender.

The sample size obtained was made up of all those students 
who voluntarily responded to the instrument. Those who did 
not respond (18.61%) may have been absent at the time the 
survey was deployed, may not have wished to participate, or 
were unable to do so (e.g., ill) 

We subjected the primary data on empathy from all the 
medical schools studied to normality and homoscedasticity tests 
using the Kolmogorov-Smirnov and Levene’s tests, respectively. 
We evaluated internal consistency by Cronbach’s α, intraclass 
correlation coefficient, and McDonald’s Omega coefficient 
(16,17).

To analyze the factorial structure of the JSE-S, we used the 
CFA (with oblique rotation) for each sample by country and 
gender, with a maximum likelihood estimation (MLE) based 
on Pearson’s covariance matrix (18); and we examined factorial 
invariance by a multigroup analysis model, using as measures of 

goodness of fit the chi-square index (χ2), the normed chi-square 
(χ2/df), the goodness-of-fit index (GFI), the comparative fit 
index (CFI), the root mean square error of approximation 
(RMSEA), and standardized root mean square residual (SRMR) 
(19). We rated indicators that were approximately .90 as 
acceptable and those that were approximately .95 as excellent, 
in terms of the CFI, GFI, and AGFI (adjusted GFI), and we 
judged values of approximately .08 as acceptable settings and of 
approximately .06 as excellent settings, in terms of the RMSEA 
and SRMR (20–22). We considered factor loads greater than 
or equal to .40 as being significant (23).

Subsequently, we applied a hierarchical cluster analysis for 
posterior cases. We performed the clustering using the group-
linking method (centroid grouping) and interval measurement, 
while we estimated the distance between clusters using the 
squared Euclidean method. Using the following, we determined 
several means within each cluster to see whether there was 
consistency between the robust means: Huber’s M-estimator, 
Tukey’s Biweight, Hampel’s M-estimator, and Andrew’s wave. 
We also compared their values with the arithmetic mean used 
in our study. In addition, we estimated the standard deviation 
of each cluster.

We conducted the comparison between means using a 
bifactorial analysis of variance (ANOVA). We calculated the 
weighted means using the university factor, while we used 
educational level as a covariable. We calculated the effect size 
(eta-squared [ή2]) and the power of the analysis (PA: 1–β). We 
estimated the value of the coefficient of determination (R2) by 
university, using a weighted least squares regression.

We performed the normalization of the groups by classifying 
the students and doing that by estimating percentiles with 
standardized data values. We present the results in the tables 
below. We performed all the analyses with IBM SPSS Statistics 
25 and Amos 27. An α less than .05 was considered significant, 
as was a β less than or equal to .20. 

Results

The students who participated in this study came from the 
following countries (and studied at medical schools within 
those countries): the Dominican Republic (2 institutions: 
Universidad Central del Este [n = 1144] and Universidad 
Nacional Pedro Henríquez Ureña [n = 1194]), Colombia 
(4 institutions: Universidad del Norte in Barranquilla [n = 
695], Universidad Metropolitana in Barranquilla [n = 1586], 
Corporación Universitaria Rafael Núñez in Cartagena [n = 
756], and Universidad de Tolima in Ibagué [n = 281]), and El 
Salvador (1 institution: Universidad Evangélica del Salvador in 
San Salvador [n = 635]).

Of the 6291 students in the sample, 4157 (66.08%) were 
women and 2134 (33.92%) were men. The results of the 
normality and homoscedasticity tests were not significant (P > 
0.05); therefore, the data on empathy and its components were 
distributed in a normal way and with equal variance.



Cut-off Points in Empathy

24 PRHSJ Vol. 41 No. 1 • March, 2022

Díaz-Narváez et al

We calculated the reliability of global empathy for the total 
sample, made up of the set of schools, observing adequate 
estimates for Cronbach’s alpha (α = .819) and McDonald’s 
Omega (ω = .876). The intraclass correlation coefficient was 
.819 (95% CI: .813-.826; F = 5.537; P < .001). Cronbach’s α 
values in the dimensions were satisfactory in PT (α = .842) and 
CC (α = .748); there was poor reliability in the WIPS component 
(α = .512). The coefficients were consistent with the estimates 
for each country (Table 1).

Factor structure (CFA)
The CFA estimation—using the ML method—of the 

JSE yielded statistically significant estimates for all the 
items, with standardized factor loadings that varied from λ 
= .065 to λ = .811, but not all the items loaded adequately 
on their corresponding factors; we observed factorial 
loads of less than .40, in particular in item 18 (.065 ≤ λ ≤ 
.210), item 1 (.300 ≤ λ ≤ .415), and item 17 (.303 ≤ λ ≤ 
.420) (Table 2).

Based on the total sample, when relating the factors, we 
observed a correlation of .56 between PT and CC, .32 between 
CC and WIPS, and -.08 between PT and WIPS. The CFAs 
generated a similar pattern of results for the Dominican Republic 
and El Salvador, with adequate GFIs and with little adjustment 
being observed for the Colombian subsample. This confirmed 
the fit of the original 3-factor model, both in the total sample 
and segmented by country and gender (Table 3).

Analysis of invariance
We carried out a multigroup CFA, establishing an adequate 

base model by country (χ2 = 5474.92; P = .0001; χ2/df = 11.493; 
GFI = .924; CFI = .879; RMSEA = .042 [90% CI: .041-043]; 
SRMR = .043) and by gender (χ2 = 3987.99; P = .0001; χ2/df 
= 12.620; GFI = .940; CFI = .896; RMSEA = .043 [90% CI: 
.042-.044]; SRMR = .0499).

When examining the factorial invariance between countries 
and between genders, establishing nested models based on the 
base model, we observed significant changes in the chi-square 
value, which is reasonable, given the high sensitivity of this 
statistic to sample size (24). However, the differences in CFI are 
not relevant (ΔCFI ≤ .009, according to countries, and ΔCFI 
≤ .003, according to gender), with all the values less than .01 
indicating factorial invariance (25) (Table 4).

Table 1. Descriptive statistics by country and gender, and JSE-S reliability coefficients

Dimension		          Female	          	           Male	  	                                                    Total		

		  Mean	 SD	 Mean	 SD	 Mean (95% CI)	 SD	 α	 ω

Dominican Republic	 CC	 39.70	 9.49	 37.44	 10.53	 39.15 (38.75-39.55)	 9.80	 .763	
(n = 2338)	 PT	 59.99	 8.95	 58.34	 10.45	 59.59 (59.21-59.97)	 9.36	 .859	
	 WIPS	 7.94	 2.98	 7.50	 2.88	 7.83 (7.71-7.95)	 2.96	 .643	
	 E	 107.62	 15.40	 103.27	 16.05	 106.57 (105.94-107.21)	 15.67	 .805	 .845

Colombia	 CC	 40.19	 9.35	 38.70	 10.14	 39.66 (39.33-39.98)	 9.66	 .747	
(n = 3318)	 PT	 58.83	 9.20	 56.91	 10.03	 58.14 (57.82-58.47)	 9.55	 .838	
	 WIPS	 7.78	 2.54	 7.69	 2.72	 7.75 (7.66-7.84)	 2.60	 .386	
	 E	 106.81	 16.70	 103.30	 17.21	 105.54 (104.97-106.12)	 16.97	 .832	 .882

El Salvador	 CC	 36.92	 8.62	 45.00	 7.29	 41.70 (41.02-42.39)	 8.80	 .705	
(n = 635)	 PT	 60.24	 7.28	 60.24	 9.18	 60.24 (59.58-60.90)	 8.45	 .784	
	 WIPS	 6.93	 2.93	 8.04	 2.83	 7.59 (7.36-7.81)	 2.92	 .564	
	 E	 104.09	 13.15	 113.28	 15.07	 109.53 (108.36-110.70)	 15.01	 .787	 .824

Total	 CC	 39.78	 9.40	 39.48	 10.15	 39.68 (39.44-39.91)	 9.66	 .748	
(n = 6291)	 PT	 59.41	 9.01	 57.88	 10.07	 58.89 (58.66-59.12)	 9.41	 .842	
	 WIPS	 7.79	 2.77	 7.70	 2.79	 7.76 (7.69-7.83)	 2.78	 .512	
	 E	 106.99	 15.97	 105.05	 16.98	 106.33 (105.92-106.73)	 16.35	 .819	 .876

CC: compassionate care; CI: confidence interval; E: empathy; PT: perspective taking; WIPS: walking in patient’s shoes; α: Cronbach’s alpha; ω: McDonald’s Omega coefficient

Table 2. Standardized regression weights of the original JSE-S by 
country and gender

Factor	 Item	 Total	 Colombia	 Dominican	 El	 Female	 Male
		  sample			   Republic	 Salvador	

PT	 P2	 .639	 .537	 .697	 .634	 .619	 .659
	 P4	 .654	 .775	 .651	 .638	 .631	 .694
	 P5	 .490	 .494	 .510	 .367	 .465	 .528
	 P9	 .603	 .593	 .625	 .410	 .614	 .577
	 P10	 .715	 .649	 .725	 .751	 .706	 .723
	 P13	 .539	 .475	 .620	 .480	 .525	 .564
	 P15	 .542	 .596	 .523	 .452	 .531	 .564
	 P16	 .731	 .811	 .773	 .690	 .733	 .733
	 P17	 .372	 .345	 .420	 .303	 .350	 .407
	 P20	 .679	 .616	 .728	 .619	 .662	 .701

CC	 P1	 .363	 .325	 .415	 .300	 .346	 .412
	 P7	 .692	 .617	 .691	 .676	 .675	 .720
	 P8	 .638	 .648	 .682	 .598	 .628	 .653
	 P11	 .597	 .545	 .629	 .651	 .570	 .646
	 P12	 .556	 .443	 .706	 .609	 .541	 .584
	 P14	 .762	 .774	 .663	 .669	 .753	 .781
	 P18	 .124	 .210	 .065	 .082	 .111	 .154
	 P19	 .506	 .608	 .429	 .379	 .483	 .547

WIPS	 P3	 .540	 .491	 .612	 .524	 .538	 .547
	 P6	 .637	 .487	 .774	 .752	 .628	 .653

CC: compassionate care; E: empathy; PT: perspective taking; WIPS: walking in patient’s 
shoes. Bold indicates factor weights < .40
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We present the results of the comparison between the clusters 
found within empathy and within its components in Table 5. 
The course covariate was not significant in any of the dimensions 
(P > .05).

The gender factor was significant in the PT dimension (P 
= .005), and the interaction between cluster and gender was 
significant in empathy (p = .0005) and in the CC and PT 
dimensions (P = .004 and P = .002, respectively). The previously 
described differences for the PT dimension in the gender factor 

and the interactions described are interesting 
findings, but they do not belong to the 
objectives of our manuscript and should 
be studied in later works. The differences 
between the clusters in empathy and in all 
its dimensions were highly significant (P 
= .0001), and the values of the effect size 
and the PA (1-β) in this factor were highly 
satisfactory.

Additionally, we can consider the values of 
the R2 as high. Table 6 shows the normalized 
values in the clusters found in empathy and its 
components. The minimum and maximum 
values observed for each of the clusters can 
be considered as cut-off values to differentiate 
high, medium, and low values of empathy or 
in their respective dimensions, which could 
be useful in the qualitative classification of 
students from the point of view of the levels of 
empathy and the corresponding levels in each 
of the dimensions. The values of the robust 
estimators of the means, estimated in each 
of the clusters associated with empathy and 
to each of its dimensions, were all (without 
exception) within the confidence interval 
of the arithmetic mean estimated for the 
corresponding clusters.

Discussion and Conclusion

The total mean reached by medical 
students was 106.33 (SD = 16.35). Based on 
the results we observed, this can be classified 
as high, though below the 5th percentile. In 
terms of the CC and AP dimensions, it was 

also classified as high but was included in the 10–25 and 25–50 
percentiles, respectively, while the WIPS dimension could be 
classified as average (above the 95th percentile). However, the 
standard deviations of these measurements were relatively high 
and showed that there was a significant number of students who 
should be classified as having medium levels of empathy and its 
dimensions. The foregoing shows that ample room remains for 
research into the developing of empathy in medical students, 
in particular, in those from the countries and universities from 

Table 3. Goodness-of-fit indices of the JSE-S CFA for the total sample and by country

CFA Model	 χ2	 df	 p	 χ2/df	 GFI	 AGFI	 SRMR	 CFI	 RMSEA (90% CI)

Total sample	 3680.797	 158	 .000	 23.296	 .944	 .926	 .047	 .900	 .060 (.058-.061)
Colombia	 5008.014	 163	 .000	 30.724	 .861	 .821	 .069	 .775	 .095 (.092-.097)
El Salvador	 350.660	 164	 .000	 2.138	 .948	 .934	 .046	 .932	 .042 (.036-.048)
Dominican Republic	 869.619	 162	 .000	 5.368	 .965	 .954	 .045	 .950	 .043 (.040-.046)

AGFI: adjusted goodness of fit index; CFI: comparative fit index; CI: confidence interval; GFI: goodness of fit index; RMSEA: root mean square error of approximation; SRMR: 
standardized root mean square residual

Table 4. Goodness of fit of the multigroup confirmatory factor model according to gender 
and country in successive nested models

Model	 χ2	 df	 p	 Δ χ2	 Δdf	 p	 CFI	 ΔCFI

Invariance by gender								      
   Base model/
      configural invariance	 3987.990	 316	 .000	 --	 --	 --	 .896	 --
   Metric invariance	 4031.106	 333	 .000	 43.116	 17	 .000	 .896	 .000
   Scalar invariance	 4130.718	 339	 .000	 99.612	 6	 .000	 .893	 .003

Invariance by country								      
   Base model/
      configural invariance	 5102.911	 444	 .000	 --	 --	 --	 .879	 --
   Metric invariance	 5732.667	 478	 .000	 629.756	 34	 .000	 .870	 .009
   Scalar invariance	 6047.609	 490	 .000	 314.942	 12	 .000	 .863	 .007

CFI: comparative fit index

Table 5. Results of the sources of variation of the applied analysis of variance and 
estimation of the coefficient of determination of empathy and of each of its components

	                    Empathy (E)		         Compassionate Care (CC)

Source of variation	 F	 p	 ή2	 PA	 F	 p	 ή2	 PA

Course (covariable)	 3.6	 0.058	 0.001	 0.476	 0.03	 0.987	 0.0005	 0.05
Cluster	 7595.3	 0.0001	 0.707	 1.0	 6502.5	 0.0001	 0.674	 1.0
G	 0.04	 0.842	 0.0005	 0.055	 0.121	 0.728	 0.0005	 0.064
Cluster x G	 10.14	 0.0005	 0.003	 0.986	 5.59	 0.004	 0.002	 0.858
R2 (a) (%)	                             71.4			             68.4			 
							     
	             Perspective Taking (PT)	 Walking in Patient’s Shoes (WIPS)

Course (covariable)	 3.01	 0.083	 0.0005	 0.411	 0.237	 0.626	 0.0005	 0.078
Cluster	 3584.3	 0.0001	 0.533	 1.0	 10461.1	 0.0001	 0.769	 1.0
G	 16.19	 0.0005	 0.003	 0.98	 0.097	 0.341	 0.0005	 0.159
Cluster x G	 6.18	 0.002	 0.002	 0.893	 1.87	 0.155	 0.001	 0.391
R2 (a) (%)	                             54.1	                                            77.6	

F: Fisher’s F test; G: gender; PA: power of the analysis or probability of committing type II error (1–β); p: probability 
of committing type I error associated with F statistic; ή2: eta-squared statistic; x: symbol of the interaction between 
factors
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which the sample population of this study was drawn. Moreover, 
our results underline the urgent need to take appropriate 
measures to ensure such development occurs. Furthermore, 
we observed that the total mean of the empathy scores was 
slightly lower than that of other samples of medical students 
from international studies, which generally is 112 (standard 
deviation of about 12) (26). There is a slightly higher mean 
in women than in men (P < .001), with a small effect size (d = 
.12), indicating that this difference, from a practical perspective, 
would not be significantly relevant (27,28).

The reliability of the measure, the Cronbach’s alpha of .819, 
slightly exceeds the measures of reliability of estimates made 
in a diversity of samples of Latin American university students 
(range: .70 to .80, with a mean of .78), and with an intraclass 
correlation of .819, as well, which is also indicative of good 
reliability (26,29). It is possible to infer that the JSE-S is a reliable 
measure to be used in medical students in the countries studied 
and in Latin America, in general.

After having studied the factorial structure of the JSE-S, we 
developed a 3-factor model that fit the data well. In so doing, 
we confirmed the PT factor (which considered 10 items with 
factor loadings of .37 or more), observed low factor loading 
(<.40) for item 17, and found an α coefficient of .84. The CC 
factor included 8 items with factor loadings equal to or greater 
than .12, with a low factor load in items 1 and 18 and an α of .75. 
The third factor, putting oneself in the patient’s shoes, included 
2 items with factor loadings of .54 and .64, respectively, and a 
coefficient α of .51. This 3-factor model coincides with those 
reported in American, Spanish, and Turkish medical students 
(12,30,31). The low internal consistency of this last factor can 
be well explained by the low number of items that comprise it. 
To be stable, a factor structure requires a minimum of 3 or 4 
items per factor (32,33).

Despite the low factorial load presented by 3 items on the 
scale (items 1, 17, and 18), their presence does not affect the 
reliability of the measure, but they have high error variance 

(with squared multiple correlations 
of .132, .139, and .015, respectively). 
While, in our study, we considered 
standardized factor loadings greater 
than .40 significant, a good general rule 
is that standardized factor loads should 
be greater than .50 or, ideally, greater 
than or equal to .70 (applying to items 
that, individually, do not contribute 
mainly to the measurement of the 
respective factors or to the general 
empathy-measurement model) (34).

The results of the ANOVA led us 
to observe that it was important to 
have studied the covariate, specifically 
in the PT dimension. Some factors 
and interactions were significant in 
the empathy component and in its 

dimensions, all of which would imply the existence of variability 
in the distribution those factors and interactions. 

However, the only factor studied in which the effect size (ή2) 
and the PA values were high and very satisfactory (at the same 
time) in the clusters was factor WIPS, showed that the total 
variance depends more on the differences between the clusters 
than it does on the other factors and interactions. However, the 
significance found in some of the factors of and interactions in 
empathy and in some of its dimensions shows the existence of 
empathic variability, which has already been reported in other 
works (2,3,6,7,9,10). These findings are not related to the 
objectives of this article but should be studied in future works. 
The inclusion of these factors and of the interactions studied 
in the model allowed us to extract from the total error of the 
model all the variance attributable precisely to these factors 
and interactions. In other words, the interference of the errors 
of the factors and significant interactions on empathy and its 
dimensions (as the case may be) was eliminated from the total 
error of the model. We believe that the differences we found 
between the clusters and their magnitude are genuine and that 
these represent a good description of the studied phenomenon. 
The fact that the effect sizes were large and the PA in the cluster 
factor assumed the highest possible value (1.0) means not 
only that the existence of differences between the clusters has 
been verified but that these differences are large and that the 
probability of making a type II error is almost null.

We have not found any studies in the literature that have 
estimated cut-off points based on a previous confirmation of the 
Hojat model (1–16,30–39). The reliability and confirmation of 
the existence of equality of the latent 3-dimensional model in 
each of the regions studied, including with respect to genders, 
are relevant because they allow comparisons of the levels of 
empathy (and its dimensions) between the regions examined, 
and the same occurs with respect to gender. Another finding 
is that the hierarchical cluster analysis was able to consistently 
discriminate 3 clusters in construct empathy and in the 3 

Table 6. Results of the estimation of the percentiles of empathy and its components in each 
observed cluster and their corresponding minimum and maximum values

                                                                                  Percentiles

Empathy	 Cluster	 n	 5	 10	 25	 50	 75	 90	 95	 Min.	 Max.

E	 1	 3415	 108	 109.5	 113	 118	 124	 129	 132	 107	 140
	 2	 2860	 77	 79	 84	 93	 101	 105	 105	 56	 106
	 3	 16	 32	 32	 33	 43	 50	 51	 53	 32	 55
CC	 1	 4751	 35	 36	 40	 44	 49	 52	 54	 33	 56
	 2	 1310	 22	 23	 26	 29	 30	 32	 32	 21	 32
	 3	 230	 8	 11	 13	 16	 19	 20	 20	 8	 20
PT	 1	 5775	 49	 51	 56	 62	 66	 69	 70	 45	 70
	 2	 101	 10	 10	 16	 23	 28	 31	 32	 10	 32
	 3	 415	 35	 37	 40	 41	 43	 44	 44	 33	 44
WIPS	 1	 2879	 8	 8	 8	 9	 10	 11	 12	 8	 12
	 2	 2973	 2	 3	 5	 6	 7	 7	 7	 2	 7
	 3	 439	 13	 13	 13	 14	 14	 14	 14	 13	 14

CC: compassionate care; E: empathy; Max.: maximum value; Min.: minimum value; PT: perspective taking; WIPS: walking 
in patient’s shoes
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dimensions observed by using the arithmetic mean in each 
case. Consistent with these results, the estimated robust means 
coincide with the values of the arithmetic means used in the 
comparisons to determine differences between clusters (those 
estimated means were within the 95% confidence interval of 
the arithmetic mean). Adding consistency to these results were 
the R2 values.

These values show that the factors and interactions studied 
explain the relatively high percentage of the distribution of 
empathy levels in the countries studied. Additionally, the 
largest source of the explained variance can be attributed to the 
differences between the clusters.

The estimations of the minimum and maximum values 
associated with each cluster could suggest that these values 
constitute a first approximation of what could be called “cut-off 
points” for high, medium, and low levels. Within each cluster, 
it was possible to differentiate the values of empathy and their 
dimensions associated with percentiles. These percentiles 
allowed qualitative discrimination within each of the 3 levels 
mentioned above: high, medium, and low.

 Several current published studies have attempted to prove 
that certain types of interventions might represent agents of 
change in terms of measuring empathy, most particularly using 
the JSE-S in medical students or other students in the health 
sciences. However, the results of these studies measure the 
changes using statistical tests that could produce significant 
differences, which differences cannot classify the level of success 
obtained without reference points that measure the quality of 
the intervention.

Given that the concept of empathy is complex, the 
construction of cut-off points becomes important to assess 
the scores and rate the change in empathy levels. Achieving 
benchmarks that can demonstrate the true meaning and impact 
of an intervention (3,6,8–15). As a consequence, our results 
have an immediate, practical application.

Study limitations
The values found in our study, which values allow the 

classification of students as having higher or lower levels of 
empathy (and their components), may be valid for medical 
students belonging to the regions studied (South America, 
Central America, and the Caribbean), but they cannot be 
extended to regions not examined in the present research.

We conclude that the JSE-S has adequate psychometric 
properties in samples of medical students from South America, 
Central America, and the Caribbean, resulting in a reliable 
and valid measure that allows the establishing of useful cut-off 
values to classify medical students with lower or higher levels of 
empathy (and its components). Therefore, these results solve 
the problem of comparing the observed results of the levels of 
empathy between medical schools within and between countries 
and pre- and post-intervention since such comparisons were only 
possible using traditional statistical methods. Consequently, 
these results have immediate practical application.

Resumen

Objetivo: El objetivo de este estudio fue determinar puntos 
de corte que puedan utilizarse para diferenciar medidas de 
empatía que luego se clasificarían como: alto, medio y bajo. 
Para ello utilizamos datos de estudiantes de 7 facultades de 
medicina de Colombia, El Salvador y República Dominicana, 
previa determinación de las propiedades psicométricas del 
modelo tridimensional de empatía en la Escala Jefferson de 
Empatía, versión S (para estudiantes de medicina). Material y 
Métodos: Este estudio descriptivo no experimental contó con 
una muestra de 6291 estudiantes. La estructura y la invarianza 
factorial fueron analizadas por país y sexo. Aplicamos un análisis 
de conglomerados jerárquico y un análisis bifactorial de varianza. 
Resultados: La medida de la empatía es confiable en la escala 
global (α = .82, ω = .88). El Análisis Factorial Confirmatorio 
mostró que el modelo original era replicable y ajustado a los 
datos (índice de ajuste comparativo [Comparative Fit Index, 
CFI] = .90; índice de bondad de ajuste = .94), mientras que 
el análisis multigrupo permitió asumir una estructura factorial 
invariante por país y género (ΔCFI < .01). Se construyeron 
tablas con puntos de corte para la empatía y sus dimensiones. 
Discusión y Conclusión: Nuestro estudio resuelve el problema de 
comparar las puntuaciones y los niveles de empatía observados 
entre las Facultades de Medicina dentro y entre países y entre 
géneros. El instrumento utilizado tiene adecuadas propiedades 
psicométricas y los valores de corte obtenidos permiten clasificar 
a las personas con menor o mayor nivel de empatía.
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