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Abstract

Background Empathy is considered a key factor in patient satisfaction, treatment adherence, clinical outcomes,
and professional fulfillment. Consequently, training health sciences students in empathy has become a priority in
universities worldwide. However, empathy-focused interventions have not achieved the desired success due to the
complex nature of empathy. Both internal and external factors shape and influence empathy. Resilience has been
proposed as one such factor, but the association between these two concepts is poorly understood. This study aims
to evaluate the association between different dimensions of resilience and empathy in health science students.

Methods A Cross-sectional analysis evaluated the levels of empathy and resilience in 993 Medical, Nursing, and
Dentistry students at Universidad del Norte using the Jefferson Scale of Empathy-Health Professions Students (JSE-
HPS) and the Ecological, Engineering, Adaptation (EEA) Resilience Scale. Data were examined through univariate
and multivariate normality analyses and descriptive statistics. To evaluate the theoretical structure of empathy and
resilience, a confirmatory factor analysis (CFA) was performed on the three-dimensional models of each construct.
Reliability was established using the Omega coefficient. Finally, structural equation modeling (SEM) with a robust
maximum likelihood estimator was applied to analyze the association between resilience and empathy.

Results The normal distribution assumptions were largely met for empathy scale data, its respective dimensions, and
individual items. The theoretical model was well-supported for both constructs, and the data suggested acceptable
reliability. SEM analysis revealed that the association between empathy and resilience dimensions vary. Ecological
resilience was positively correlated with all empathy dimensions while engineering and adaptative resilience were
negatively correlated with all three dimensions of empathy.
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empathy should be further explored.

Empathy, Resilience

Conclusions There is no universal effect of resilience on empathy. Designers of empathy-focused educational
interventions and researchers should consider the potential differential effects of different dimensions of resilience on
different aspects of empathy. In particular, focusing on ecological resilience may create the conditions for achieved
empathy to be expressed, while strategies to mitigate the potential negative impact of adaptive resilience on

Keywords Adaptability, Compassion, Prediction, Confirmatory factor analysis, Structural equation modeling,

Background

Empathy in healthcare is important for providing quality
care, enabling professionals to internalize patients suf-
fering [1]. Higher physician empathy is correlated with
increased patient satisfaction, lower levels of anxiety,
improved physician-patient communication, and bet-
ter health outcomes such as improved glycemic control,
better lipid profile, shorter duration of infections and
improved pain [2-6]. Beyond these objective outcomes,
empathy is also critical for navigating the complexities
of patient subjective self-reporting. For instance, clinical
experience teaches students that pain severity does not
necessarily translate into disease severity. In such cases,
empathy is particularly important for maintaining sensi-
tivity and respect to patients’ personal experience of pain
regardless of clinical relevance [7]. The benefits of empa-
thy in clinical practice have sparked growing interest in
empathy training for health science students in the US,
Europe and Latin America, with a systematic review sup-
porting its effectiveness [8].

International frameworks for developing competencies
in health students have included empathy as an impor-
tant attribute for interprofessional collaborative practice
and health professionals’ capabilities [9, 10]. Health sci-
ence students are at risk of stress, depression, and burn-
out, which can lead to a decrease in empathy, or worse,
empathic erosion [11]. Functional magnetic resonance
has linked burnout severity to reduced empathy-related
brain activity [12] while resilience, defined as the ability
to withstand stress, is negatively associated with burnout
[13]. This suggests resilience might act as a stress buffer
and protect empathic responses in health students. In
this sense, it is no surprise that resilience is also men-
tioned as an important attribute for health professionals
in international competence frameworks [9, 10].

Empathy training shows promise for enhancing health
care practice, yet it is unclear what factors could improve
its effectiveness [8]. Previous research has explored the
correlation between resilience and empathy in cross-
sectional analysis [11, 14-20]. A positive correlation
between empathy and resilience has been reported in
patients [14], health professionals [15], and university
students [16—20]; studies in healthcare students have
focused specifically on the relationship between resil-
ience and empathy; for example, in China [17, 18], in

El Salvador [11, 19] and in Pakistan [20]. However, few
works have studied this relationship in terms of how the
dimensions of resilience are associated with the dimen-
sions of empathy [11, 19]. Studies conducted in China
are not directly interested in the influence of resilience
dimensions as underlying factors influencing empathy
dimensions. Rather, their interest lies on the mediating
effect of resilience between empathy and learning burn-
out [17] or, empathy and professional identity [18]. The
Pakistan study specifically aimed at exploring the rela-
tionship between resilience and empathy and reported
a positive weak correlation (r =.208) between the two
constructs in medical students [20]. These three studies
measured resilience as a latent variable using the Con-
nor-Davidson Resilience Scale (CD-RISC). The CDR-
RISC is one among five traditional scales measuring trait
resilience (Ego Resiliency Scale, the Hardiness Scale, the
Psychological Resilience Scale, the and the Brief Resil-
ience Scale). All these scales combined target 9 resil-
ience traits: Control, (Ego Resilience Scale), self-efficacy
(Hardiness Scale, CD-RISC) commitment (Hardiness
Scale, CD-RISC), embracing challenge (Hardiness Scale,
CD-RISC), a purposeful life, perseverance, self-reliance,
equanimity, and existential aloneness (Psychological
Resilience Scale). In contrast, the studies in El Salvador
measured a theoretically grounded resilience process
based on Engineering, Ecological, and Adaptive (EEA)
approach to resilience [21], and not only associated traits
on an individual scale [18]. The EEA theoretical frame-
work for measuring resilience is derived from the five
scales and represents an overall abstraction of the scale
dimensions with the EEA theoretical labels, which rep-
resent key dynamics in interdisciplinary resilient systems
[21]. The Engineering Ecologic Adaptative (EEA) scale
assesses Engineering Resilience (ENG): Examine how well
a system can return to normal after disruption. Ecological
Resilience (ECO): Evaluates a system’s capacity to with-
stand or resist disturbances while adjusting its response
to remain stable. Adaptive Resilience (ADA): Refers to the
ability to manage changes and adapt to current disrup-
tions [21]. The EEA has demonstrated validity and reli-
ability [11, 21].

Empathy is a complex concept involving primarily cog-
nitive and emotional dimensions [22-28]. The cogni-
tive aspect refers to the ability to understand another’s
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feelings and adapt their perspective, setting aside one’s
own to attribute a mental state [22]. The emotional
dimension considers empathy as a shared feeling: “the
emotional reaction of an observer perceiving another
person experiencing or about to experience an emo-
tion” [22, 28]. Current practice recommends the use of
a multidimensional measurement of empathy [28, 29].
The Jefferson Scale of Empathy for Health Professions
Students (JSE-HPS) is known for its reliability, validity,
and stability, and it comprises three dimensions—per-
spective-adoption, compassionate care, and “walking in
the patient’s shoes”—that evaluate both the cognitive and
emotional aspects [28, 29].

To the best of our ability, we do not know of any for-
mal psychological theory that explicitly links resilience
as a predictor of empathy [19]. However, the findings of
the above-mentioned previous research suggest an emer-
gent association between the two constructs in particu-
lar populations and context. As a formal theory emerges,
it is important to explore the relationship between the
two constructs. In the absence of a theory, ensuring the
structural validity of the constructs is one of the three
suggested steps to sound psychological theorizing [30].
Based on prior research with health students in El Salva-
dor, Fig. 1 presents a theoretical framework that connects
these concepts and their dimensions [11, 19].

Two studies employing Structural Equation Modeling
(SEM) El Salvador found that the Engineering dimen-
sion negatively predicted Perspective Taking, while the
Ecological dimension positively predicted both Perspec-
tive Taking and Compassionate Care, and the Adaptive
dimension negatively predicted Compassionate Care [10,
18]. However, it remains an open question whether these
findings are replicable in other universities and countries.
In this context, we reasoned that in a different univer-
sity of Latin America, different dimensions of resilience
should also correlate differently with different dimen-
sions of empathy and that the correlation would follow
the same patters found in the Salvador Study. Therefore,

Resilience

Robustness

Recover, return

Restructure
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the aim of the present study is to (i) evaluate the asso-
ciation between different dimensions of resilience and
empathy in health science students and (ii) test weather
similar effect coefficients results are found between dif-
ferent dimensions of resilience and empathy in a differ-
ent university and country, at Universidad del Norte in
Barranquilla, Colombia. The results of this study would
contribute to our understanding of the cross-cultural
stability of the relationship between the two constructs
and potentially, which dimensions of resilience are
important to promote in health students to develop spe-
cific empathic skills. In addition, the findings could hint
that potential strategies for effective empathy training
through targeting resilience could work across universi-
ties and cultures.

Materials and methods

Design and population

This study was non-experimental and cross-sectional.
Resilience was considered the independent variable and
empathy the dependent variable. The population con-
sisted of Medical, Nursing, and Dentistry students from
Universidad del Norte in Barranquilla, Colombia. Uni-
versidad del Norte delivers instruction for all three pro-
grams at the same physical location, with a significant
proportion of students attending classes across the three
programs simultaneously. This pattern extends to clinical
areas, as the university has its own hospital where stu-
dents in these programs share a common clinical space.
Inclusion criteria imply voluntarily expressing the desire
to participate in the study and signed informed consent
form. Students were evaluated in classroom settings dur-
ing formal academic hours using an online question-
naire. The instruments were administered by trained
instructors who ensured voluntary participation. Data
collection was confidential, with only researchers from
Universidad del Norte knowing the students’ identities.
Personal information was retained for three months to
allow participants to withdraw their data. Any personal

d Perspective adoption
| Compassionte care

Walking in patient

shoes

Fig. 1 Theoretical connections between resilience and empathy dimensions. Self-made based on [11, 19]
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information was removed, and the data was anonymized
during data sharing with team members and after the
three-month period.

This research was approved by the Directorate of
Research, Development, and Innovation of Universidad
del Norte in June 2022 and by the Ethics Committee of
the Health Sciences Division of Universidad del Norte
(Act No. 269, June 2022). Students under 18 years of age
participated after obtaining parental consent. According
to the Colombian Government Resolution 8430 of 1993,
which establishes scientific, technical, and administra-
tive standards for health research in Colombia, this study
was classified as minimal risk. The data set collected for
this study is available on the OSF platform, which can be
accessed through the following link: https://osf.io/n5zq6/
?view_only=158bel2acOed43e6ad137d42eefadOb6.

Instruments

Sociodemographic variables

Four sociodemographic variables were collected as part
of the study: academic program, gender, age, and current
academic year.

Resilience

EEA Trait Resilience Scale (EEA) [21]. This scale evalu-
ates three facets of resilience: engineering, ecological, and
adaptive resilience (EEA). It is a 12-item Likert scale with
five response levels ranging from “Strongly Disagree” (1)
to “Strongly Agree” (5). The scale measures three dimen-
sions of resilience (i) Engineering (ENG): Items 1, 2, 3, 4
e.g., “I am able to recover from stressful events with ease”
or “I can quickly return to my normal state after problems
in my life” (ii) Ecological (ECO): Items 5, 6, 7, 8 e.g., ‘T
always give everything I can, despite what may happen”
or ‘I remain strong, no matter what problems occur” and
(iii) Adaptation (ADA): Items 9, 10, 11, 12 e.g., “Uncer-
tain situations pique my interest” or “I enjoy when there
are changes in my routine’ The Trait Resilience Scale
has demonstrated satisfactory internal consistency and
test-retest reliability (McDonald’s Omega = (0.70-0.86);
Cronbach’s alpha = (0.68—-0.82). Additionally, it features
a stable cross-cultural factorial structure, convergent and
construct validity concerning associations with personal-
ity, and a positive contribution to clinical and non-clin-
ical psychological health states [21]. This instrument is
free to use [21].

Empathy

Jefferson Scale of Empathy-Health Professions Students
(JSE-HPS) [29]. This instrument was used under license
from Asano-Gonnella Center for Research in Medical
Education and Health Care Thomas Jefferson University
(Order ID: 10905). This scale consists of 20 items that
measure levels of empathy towards patients in health
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sciences students from any specialty. Items are rated on
a 7-point response scale ranging from 1 (Strongly Dis-
agree) to 7 (Strongly Agree). The scale measures three
dimensions (i) Compassionate Care (CC): Items 1, 7,
8, 11, 12, 14, 18, 19, e.g., “Health care providers under-
standing of their patients’ feelings and the feelings of their
patients’ families does not influence treatment outcomes”
or, " Health care providers should not allow themselves
to be influenced by strong personal bonds between their
patients and their family members” (ii) Perspective-
Adoption (PA): Items 2, 4, 5, 9, 10, 13, 15, 16, 17, 20, e.g.,
“Health care providers’ understanding of the emotional
status of their patients, as well as that of their families is
one important component of the health care provider -
patient relationship” or “Health care providers should try
to think like their patients in order to render better care”,
and (iii) Walking in Patient’s Shoes (WIPS): Items 3 and
6. e.g., “It is difficult for a health care provider to view
things from patients’ perspectives” and “Because people
are different, it is difficult to see things from patients’ per-
spectives” The scale has demonstrated adequate internal
consistency (a=0.78-0.92) and appropriate correlations
with other psychological variables [29].

Statistical analysis

Descriptive univariate normality analyses (skewness and
kurtosis) were performed on the levels of empathy (and
its dimensions) and each item, as well as multivariate
normality (Mardia’s test) for both instruments. Confir-
matory Factor Analysis (CFA) using the robust maximum
likelihood estimator (MLR) was applied to the empathy
scale since its items have 7 response options, allowing
them to be treated as continuous variables [31]. For the
resilience scale, the Weighted Least Squares Mean and
Variance Adjusted (WLSMYV) estimator was used, as it is
appropriate for ordinal variables based on the polychoric
correlation matrix [32], given the 5 response options per
item.

The following cut-off criteria were used for fit indices:
CFI>0.90, TLI>0.90, RMSEA <0.08, and SRMR<0.05
[31, 33]. Reliability was assessed using the Omega coef-
ficient. Cut-off points were also established using per-
centiles, specifically quintiles [34], to establish five
categories. (very high, high, medium, low, very low).
After verifying the psychometric properties of the scales,
an explanatory model was computed to evaluate resil-
ience as a predictor of empathy using the MLR estima-
tor and Structural Equation Modeling (SEM). The same
cut-off criteria described above were applied to assess
model fit. A priori power analysis for studies with SEM,
employing the recommended minimum effect size of 0.2,
statistical power of at least 0.8, 6 latent variables (3 for
empathy and 3 for resilience), and 32 observed variables
(20 for empathy and 12 for resilience), yielded a result
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Table 1 Descriptive statistics of empathy and resilience and their respective dimensions
Min Max M SD gl g2

Empathy 45 140 111,65 13,60 -0,699 0,408
Compassionate care 8 56 4247 7,74 -1,032 1,478
Perspective adoption 19 70 60,43 7,82 -1,301 2,349
Walking in the patient’s shoes. 2 14 8,75 2,77 -0,217 —-0,475
Resilience 12 60 44,33 8,82 -0,237 —-0,098
Engineering 4 20 14,44 3,89 —0,426 —-0,215
Ecology 4 20 16,22 2,99 —0,594 0,123
Adaptation 4 20 13,67 4 -0,309 -0,452
M Media, SD Standard, Deviation, g7 Skewness, g2 Kurtosis
Table 2 Univariate descriptive statistics per empathy and resilience items
Items M SD gl g2 Items M SD gl g2
Empathy Scale

1 5.14 202 -083 -0.58 " 521 1.67 -0.86 0.01

2 6.58 0.98 -3.17 11.54 12 577 1.66 -1.55 1.62

3 4.65 1.58 -0.34 -058 13 6.13 132 -1.59 1.79

4 6.46 1.00 -2.16 4.69 14 5.94 1.46 -1.70 252

5 527 1.65 -0.75 -0.20 15 571 1.53 -1.00 0.04

6 4.09 1.66 -0.11 -0.73 16 6.17 1.19 —-1.55 2.1

7 6.15 1.51 -2.18 4.14 17 532 1.59 -0.68 -040

8 544 1.77 -1.08 0.17 18 3.13 1.70 0.39 -0.76

9 6.12 1.23 -1.38 1.29 19 5.69 1.71 -135 0.94

10 6.16 1.16 -1.53 2.28 20 6.50 0.95 =212 4.46
Resilience Scale

1 3.70 1.07 —0.60 -0.20 7 3.98 0.95 -0.75 0.15

2 353 1.11 -0.39 -0.56 8 4.07 0.88 -0.74 0.24

3 363 1.09 -051 -033 9 3.60 1.21 -0.54 -055

4 3.58 1.11 -043 -0.50 10 3.20 1.30 -0.13 -1.07

5 423 0.85 -0385 0.15 11 333 1.25 -031 -0.90

6 3.94 0.98 —0.66 -0.22 12 3.53 1.26 -0.51 -0.73
M Media, SD Standard Deviation, g7 Skewness, g2 Kurtosis

of at least 403 participants to increase the probability of
finding true effects. Data analyses were conducted using
JASP and R software with its RStudio interface, employ-
ing the packages lavaan version 0.6—18, psych version
2.4.3, Sem Tools version 0.5—6, and MVN version 5.9.

Results
The analysis included 993 students evaluated in Novem-
ber 2022, distributed as follows: Nursing=202 (20.3%),
Medicine = 604 (60.8%), and Dentistry =187 (18.8%). The
sample included students from all academic years in the
three disciplines, representing 52.9% of the total popu-
lation (N=1881). Females represented the majority of
participants = 650 (65%) and Male =343 (35%). The mean
(M) age of the male students was M =19.07 years with a
standard deviation (SD) of 1.85 years, and for females,
M=19.18 years with an SD of 2.31 years. Descriptive sta-
tistics of the constructs of empathy and resilience, as well
as each of their dimensions, are presented in Table 1.

In Table 2, it is evident that in the empathy scale, item 2
showed excessive kurtosis (>|7]), which is considered an

indicator of severe non-normality [31], however, it was
decided to retain this item due to its theoretical relevance
to the construct of empathy. This is supported by psycho-
metric literature, which recommends prioritizing theo-
retical relevance and contribution to reliability in item
retention [31]. Meanwhile, the resilience scale displayed
expected values. Additionally, multivariate normality was
assessed using Mardia’s test, which confirmed that nei-
ther scale met the condition of multivariate normality
(p<.001).

The original 3-factor correlated model of empathy was
tested using the MLR estimator, yielding an adequate fit
(x2=502.05; df =167; CFI=0.90; TLI =0.90; RMSEA [90%
CI] =0.045 [0.041 -0.049]; SRMR =0.05). However, item
18 displayed a factor loading much lower than the others
(0.10). Despite this, it was retained in the model to pre-
serve the original author’s structure.

In terms of reliability, the omega coefficient showed
indices of 0.72, 0.81, and 0.65 for the dimensions “com-
passionate care,” “perspective-adoption,” and “walking in
the patient’s shoes,” respectively. The cut-off points of the
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JSE scale were calculated to classify participants based
on their scores: Compassionate care: Very low (7,-37),
low (38,-42), medium [43,-46], high (47,-49), very high
(50,-56], Perspective-adoption: Very low (7,-55), low
(56-60), medium (61-63), high (64—67), very high (68—
70) and Walking in the patient’s shoes: Very low (2-6),
low (7-8), medium (9-10), high (11), very high (12-14).

For resilience, the original 3-factor correlated model
was tested using the WLSMV estimator, yielding an
acceptable fit (x2 = 471.86; df = 51; CFI = 0.98; TLI = 0.98;
RMSEA [90% CI] = 0.09 [0.08 - 0.09]; SRMR = 0.04). In
the case of the EEA scale, the reliability assessed with
the omega coefficient yielded indices of 0.92, 0.84, and
0.82 for the dimensions “engineering,” “ecological,” and
“adaptive,” respectively. The cut-off points for resilience
factor scores were as follows: Engineering resilience:
Very low (4-12), low (13-14), medium (15-16), high
(17-18), very high (19-20), Ecological resilience: Very
low (4-14), low (15-16), medium (17), high (18-19), very
high (20) and, Adaptive resilience: Very low (4—10), low
(11-13), medium (14-15), high (16-17), very high (18-
20). Finally, Table 3 shows that gender invariance was
only demonstrated for the resilience instrument, but not
for empathy.

Explanatory model

Table 4 provides descriptive statistics and correlations
for the study variables. It was observed that the resilience
dimensions “engineering” (r=-.10, p<.01), “adaptative”
(r=-.05, p<.01), and overall resilience (r=-.12, p<.01)
negatively correlated with the empathy dimension “com-
passionate care” In contrast, the resilience dimensions
“engineering” (r=.11, p<.01), “ecological” (r=.18, p<.01),
and overall resilience (r=.13, p<.01) positively correlated
with the empathy dimension “perspective-adoption”
Finally, the resilience “adaptive” dimension (r=-.06,
p<.01) negatively correlated with the empathy dimension
“walking in the patient’s shoes. Multivariate normality
was evaluated using Mardia’s test, which confirmed that
the data did not exhibit this condition (p <.001).

Table 3 Gender invariance of empathy and resilience
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The structural model (See Fig. 2) achieved adequate
fit indices (y2=1177.593; df=449; p<.001; CFI=0.92;
TLI=0.92; RMSEA=0.04 [90% CI 0.038-0.043];
SRMR =0.04. Notably, although item 18 on the empathy
scale showed a factor loading far below expectations, it
was retained to preserve the original proposed struc-
ture. Ecological resilience dimension positively and sig-
nificantly predicts all dimensions of empathy. Conversely,
the adaptive resilience dimension negatively and sig-
nificantly predicts all dimensions of empathy. The engi-
neering resilience dimension, however, did not have any
significant effects on any variables.

Discussion

The Ecological (ECO) and Adaptive (ADA) dimensions
of resilience were found to be statistically significantly
associated with empathy. The ECO dimension exhibited
a positive association with all measured dimensions of
empathy, whereas the ADA dimension was negatively
associated with them. The strongest protective asso-
ciation of ECO was with PA, which could help students
retain some of their cognitive ability to understand and
anticipate patient behaviours and reactions in the pres-
ence of stressors. Assuming empathy tends to decrease
in health students during formation years, fostering
ECO could also aid counteract empathic erosion through
improving (to a lesser degree) CC and WIPS [35-37].
Thus, fostering resilience and empathy together could
have a potential to generate a synergy that improves qual-
ity care and health outcomes.

The ADA dimensions of resilience showed a nega-
tive association with all empathy dimensions, having the
strongest effect on CC, a marker for emotional empa-
thy. Comparable results were reported previously in two
studies in El Salvador [11, 19]. The negative association
of ADA with all empathy dimensions was an expected
finding, as it aligned with the hypothesis of comparable
results to the El Salvador studies. However, this find-
ing is counterintuitive relative to the broader literature,
where overall positive correlations between empathy
and resilience have been reported [17, 18]. A potential

Empathy
Nivel X2 (ql) p CFI
Configural 699.76 (334) <0.001 0.896
Metric 73372 (351) <0.001 0.891
Scalar 801.16 (368) <0.001 0.877
Strict 863.69 (388) <0.001 0.865
Resilience
Configural 51884 (102) <0.001 0.981
Metric 476.99 (111) <0.001 0.984
Scalar 557.19 (144) <0.001 0.982
Strict 557.19 (144) <0.001 0.982

ACFI TL RMSEA ARMSEA SRMR

0.882 0.047 0.053
—0.005 0.882 0.047 0 0.058
-0.014 0.873 0.049 0.002 0.060
-0.012 0.868 0.050 0.001 0.066

0.976 0.091 0.042
0.003 0.981 0.082 —0.009 0.045
-0.002 0.983 0.076 —0.006 0.042
0 0.983 0.076 0 0.042
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£, é explanation lies in the way resilience is measured in our
~ S % study. ADA is a distinct aspect of resilience compared to
a previous studies using the CD-RISC scale, which focus on
§ tenacity, optimism, strength and self-improvement [17,
< Bl g 18]. These four constructs are conceptually more closely
© 3 3% related to ECO than ADA, which is consistent with the
s positive correlation found in our sample between ECO
g and empathy.
ERE Two underlying theoretical mechanisms could explain
in 333 g the unexpected findings, (i) cognitive load theory and (ii)
2 cognitive trade-offs. Psychological load refers to the men-
2 tal effort required for a task. The connection between
£ : = é task complexity and an individual’s mental capacity to
< §> g g‘ 3 ; meet the task requirements results in different psycho-
] logical loads when different individuals approach the
£ same task [38, 39]. Cognitive load theory posits that
5 . % learning effectiveness is influenced by mental effort.
%\o Z—: n § 'g ] Negative effort is represented by intrinsic load, the inher-
™ S o 1 1G ent difficulty of the material itself and extraneous load,
_:g the wasteful mental effort caused by poor instructional
g design. Positive effort is represented by germane load
:iﬁ_ %5 é ;g s % % representing the productive effort invested in construct-
N ° e ! es 9y ing meaningful schemas [40]. Cognitive trade-offs are
= compromises of a cognitive system to the allocation of
. ? finite cognitive resources, for instance robustness favors
L L *é r % stability, but imply accepting rigidity and a reduction in
-l 23?3388l cognitive flexibility, while cognitive flexibility could pro-
_§ mote distractions [41, 42].
v The combination of cognitive load theory and cognitive
N9 C L2, g trade-offs could aid contextualizing our findings. When
AT STTIAT 8¢ cognitive load increases due to various mental demands,
< e.g. task complexity, compensatory mechanisms may
g emerge between different psychological traits [41]. It
A5yl aR % could be possible that ADA and ENG requires a higher
) TTTTTITT s cognitive load than ECO, with proxy measurements for
2 8 ECO suggesting a weak correlation with intrinsic (r =.3,
3 § p <.01) and extrinsic (r =.2, p <.01) cognitive load [38].
Slalg2agsaTargl Increased ADA could be associated with lower sensitiv-
SAm A ¥ @ N Ao g ity; this can reduce susceptibility to stressful situations
T = but may also decrease awareness of positive opportuni-
é . % ties (such as being empathic) [42].
2 135852, 9% A recent systematic review of 16 qualitative studies
=T 22 3d 8= é from international samples offers empirical support for
‘2 _% cognitive load and trade-offs playing a role in the asso-
= < ciation between resilience and empathy [43]. Students
:C_:) g Sggggoxw % reported that intrinsic load such as patients with com-
= £ plex diseases, who no longer communicate or are emo-
o g tionally taxing, affect their expression of empathy [43]. In
2 c o addition, extrinsic loads such as organizational culture,
'% Slv v v T 02 ¥ h‘; administrative policies and the requirement of maintain
g £ 8 high performance during long hours, also hindered their
<« qg; £ ability to express empathy. Furthermore, it was explic-
21298y u < £2l5 8 itly reported that students employ adaptation mecha-
ﬁ I R nisms such as cynici d itizati d professional
R N v - ynicism, desensitization, and professiona
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Fig. 2 Explanatory model of resilience factors as predictors of the components of empathy. ENG=Engineering, ECO=Ecological, ADA=Adaptation,
RES=Resilience, CC=Compassionate care, PA=Perspective adoption, WIPS=Walking in the patient’s shoes

distance to cope with medical school stress and that
these affect their ability to be empathetic [43]. Addi-
tional research supporting these compensatory mecha-
nisms can also be understood through findings that show
increased cognitive load decreases empathy and proso-
cial behaviour [44].

Different resilience dimensions could be associated
with different cognitive loads. There might be cogni-
tive load thresholds that trigger empathic erosion with
ADA and ENG more likely reaching these cognitive
load thresholds. Actively encouraging teachers and stu-
dents to identify these thresholds could aid in increasing



Diaz-Narvaez et al. BMC Medical Education (2025) 25:1520

self-awareness about intrinsic and extrinsic factors of
a learning task that could reduce Compassionate Care
to patients. In low cognitive load tasks development
resilience could be focused on strengthening ecological
resilience such as fostering self-efficacy and goal setting
abilities. Targeting ECO might also increase cognitive
load, but not to a degree where it could trigger a psy-
chological tradeoff. To begin exploring this relationship
while more research is conducted, students could be
encouraged to reflect on their cognitive load during vari-
ous tasks and verbalize how they believe it affects their
empathic behavior. This is consistent with suggestions
that increasing self-awareness is one of the basic psycho-
logical traits of promoting an empathic culture in health
care [45]. Such an approach could aid simultaneously
to increase ECO and identify potential cognitive load
thresholds that activate psychological tradeoffs.

A possible objection to the previous suggestion is
that other studies have reported a positive correlation
between proxies of ENG and empathy [46], However,
these correlations were reported after a 12 days inter-
vention (“SeRenE”- Stoic Reflection for Resilience and
Empathy) to increase both resilience and empathy and
not specifically in a stressful scenario were cognitive load
might lead to functional tradeoffs [47]. It is possible that
interventions such as the stoic training could improve
students cognitive load thresholds that trigger psycholog-
ical tradeoffs in students. For instance, the use of nega-
tive visualizations might prepare students for complex
scenarios and reduce their cognitive load when actually
facing the situations. Moreover, stoic mindfulness stimu-
lates self-awareness, which might help identify potential
cognitive thresholds and provide opportunities to prac-
tice cognitive demanding tasks and stop the training
before it could result empathy erosion [47].

Multiple quantitative and qualitative systematic reviews
outline emerging evidence of potential factors and inter-
ventions to promote empathy development. There seems
to be two main broad intervention types that enhance
empathy. The first is providing information with commu-
nication [48], literature about medical humanities [49],
empathy, and emotional intelligence courses/workshops
[50]. The second is practice-based learning such as early
experience with patients in the hospital [51], volunteer-
ing, virtual exposition to patients, community work [52],
simulation through different means such as; role play,
medical manikin, virtual reality, or more recently nega-
tive visualizations [47]. Qualitative evidence supports
that students that engage in negative visualization within
SeRenE enhanced their personal resilience by fostering
both emotional/practical readiness and cultivated self-
control and self-efficacy, key components of resilience
[47]. Our findings call for a careful consideration of the
idea that empathy interventions should not be integrated
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to the existing curriculum without considering the inter-
action with other psychological traits that could be posi-
tively correlated with students’ cognitive load and trigger
functional psychological tradeoffs that hinder empathy.
Although evidence synthesis studies support a moder-
ate positive effect of interventions to increase empathy
[8], it is plausible that health students’ differences in ADA
could potentially buffer the impact of these interventions,
leading to variations in effectiveness among students.
Therefore, more research is critically needed, particularly
employing moderator and mediator analyses, to fully
understand how empathy training outcomes differ across
students with varying levels of ADA and to elucidate the
mechanisms underlying these interactions.

The literature suggests that the success of empathy
development interventions may be linked to several fac-
tors that universities can improve. These factors include
the role-modelling of clinical professors and the design
of clinical learning tasks (e.g., managing clinically and
emotionally complex patients, dealing with organiza-
tional culture, and navigating the hidden medical cur-
riculum and academic burden). This highlights the need
for research that not only promotes empathic ability in
healthcare students but also provides empathy train-
ing for university and hospital staff who interact with
them. The goal of this training is twofold: to have staff
serve as empathic role models and to help them filter out
unnecessary complexities that are irrelevant to learning
outcomes.

Limitations and strengths

A limitation of the present study is the cross-sectional
design and convenience sampling, yet the sample rep-
resents approximately 53% of health students at Univer-
sidad del Norte. Findings are similar to those found in
a previous sample of health students in El Salvador [13,
14], which supports our results are unlikely to be purely
caused by chance or selection bias. Nevertheless, fur-
ther research is needed to assess the causal relationship
between resilience and empathy through longitudinal
studies that employ random sampling. Whether resil-
ience acts as a factor influencing empathy [53, 54]
remains a working hypothesis. Although there are studies
on resilience in university students in Latin America [55,
56], they are not generally interested in studying the rela-
tionship of resilience and empathy. These studies are also
not directly comparable due to (i) different instruments
used to measure resilience, (ii) typically reporting “aver-
age” resilience levels and (iii) do not evaluate the associa-
tion of resilience and empathy dimension.

Variability in empathy levels and dimensions across
different studies in Latin American nursing [57-59],
dentistry [60-62], and medical students [63-66], sug-
gests that variable responses to the association between
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empathy and resilience should be expected. The low
path coefficient values align with the nature of empathy,
as this attribute can be modulated not only by resilience
but also by various other factors. Thus, empathy levels
depend on the internal nature of empathy itself as well
as the modulation of external factors [65, 66]. Although
the effects size is low, it is an important contribution on
understanding the multiple factors that could influence
the effectiveness of empathy development interventions
in health students.

One item was found to function inadequately in the
empathy instrument, potentially biasing measurements
of the associated dimension. Furthermore, since facto-
rial invariance by gender could not be confirmed for
either scale, it is not possible to assert that the results
apply equally to males and females. Therefore, it would
be ideal to verify this in future research and future stud-
ies. Similarly, the cut-off points are only referential due
to the lack of invariance by gender. but not for empathy.
According to Chen [67] the ACFI should not exceed -
0.01 and the ARMSEA should not exceed 0.015. In this
sense, interpretations referring to the condition of being
male or female should be taken with caution when ana-
lyzing empathy by itself. For the resilience instrument, a
value of the RMSEA indicates that there might be a more
parsimonious model for resilience in students at Uni-
versidad del Norte or that there is some degree of miss
fit with the data. However, the high CFI, TLI and SRMR
values strongly suggest that there is an overall accept-
able fit for the EEA resilience scale. Future researchers
are encouraged to continue accumulating evidence on
the performance of these instruments to ensure the most
accurate measurements possible. Finally, some effects
sizes are relatively low, it should be kept in mind that the
magnitude of an effect does not always reflect its theo-
retical significance. A small effect may be consistent with
existing theories and, therefore, be significant in explor-
ing and validating theoretical models. Indeed, Lakens
[68] emphasizes effect sizes are critical for communicat-
ing the practical significance of results and facilitating
cumulative science.

The psychometric properties of the resilience and
empathy scales confirmed that their theoretical dimen-
sions are valid and have acceptable reliability within our
sample, which allowed for the measurement of both con-
structs and their underlying dimensions. Our findings,
consistent with prior cross-national studies, provide ini-
tial cross-cultural support for the relationship between
empathy and resilience. Despite the weak bivariate cor-
relations, the use of Structural Equation Modeling (SEM)
was justified as it allowed for the simultaneous testing of
complex hypothesized relationships, accounted for mul-
tivariate measurement error (which can contribute to
weak observed correlations), and offered a more nuanced
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and visually understandable insight into the underlying
structure of these relationships than a basic correlation
matrix.

Conclusion

Varying resilience dimensions were associated with
empathy dimensions at Universidad del Norte. This con-
firms findings from two previous studies at a University
in El Salvador. While global validation and mechanistic
research are needed, initial evidence suggests tailored
resilience training could enhance empathy interventions.
This is especially relevant for health science students
transitioning to a demanding workplace-based clinical
learning, a phase associated with the lowest empathy lev-
els among health students [69, 70].

For researchers, a key message is that future studies
should explore the cognitive load associated to differ-
ent dimensions of resilience. It would also be valuable to
evaluate whether cognitive load thresholds exist and how
specific educational interventions, such as stoic training,
might moderate the effects of resilience on cognitive load
or the relationship between cognitive load and empathy.
Additionally, further research is needed to understand
how empathy training outcomes vary among students
with different levels of Adaptive resilience (ADA) and to
uncover the mechanisms underlying these interactions
to fully comprehend the effectiveness of such training.
Finally, more research is required to develop a formal
theory linking these constructs and their dimensions,
ideally using a longitudinal design.

Abbreviations

aMCC anterior mid-cingulate cortex

Al Anterior insula

ADA Adaptative Resilience

PA Perspective Adoption

cC Compassionate Care

CFA Confirmatory Factor Analysis

CFl Comparative Fit Index

ACFI Delta Comparative Fit Index

CD-RISC Connor-Davidson Resilience Scale

dACC dorsal anterior cingulate cortex

dmPFC dorsomedial prefrontal cortex

EEA Engineering Ecological Adaptive resilience
ECO Ecological resilience

ENG Engineering resilience

IPL Inferior parietal lobule

JASP Just Another Statistical Program

JSE-HPS Jefferson Scale of Empathy-Health Professions students
M Mean

MLR Maximum Likelihood Estimation Robust
mPFC medial prefrontal cortex

RMSEA Root Mean Square Error of Approximation
ARMSEA  Delta Root Mean Square Error Approximation
SD Standard Deviation

SeRenE Stoic Reflection for Resilience and Empathy
SEM Structural Equation Modeling

SRMR Standardized Root Mean Square Residual
STS Superior temporal sulcus

TLI Tucker-Lewis Index

TPJ Temporo-parietal junction

vmPFC ventromedial prefrontal cortex
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