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Abstract

Background: Empathy, compassion, self-compassion, and resilience are essential to medical practice
and education. While some evidence shows that these traits may decline during medical school, few
studies have examined all these capacities in the same cohorts or trends within an academic year.
This study examines first-year longitudinal findings on cohort and within-year changes in these
constructs among medical students. Methods: 98 students (58.2% female; MS1 25.5%, MS2 25.5%,
MS3 20.4%, MS4 26.5%) from a large West Coast school participated in at least one wave of an online
survey distributed 4 times during the 2023-2024 academic year. Validated measures assessed
empathy (IRI), compassion (SCBCS), self-compassion (Neff SCS), and resilience (CD-RISC-10). Linear
Mixed Models analyzed between-cohort differences over time with gender and race/ethnicity as
covariates. Results: Compared to MS4 students, MS2 and MS3 students had significantly lower
cognitive empathy and self-compassion, with marginally lower compassion and higher resilience (p
=0.06). Women reported higher compassion toward others but lower self-compassion and resilience
than men. Conclusions: Lower empathy and compassion were observed as early as the second year
of medical school, suggesting erosion factors, such as academic pressure and standardized testing,
may impact trainees earlier than previously reported.

Keywords: empathy; compassion; self-compassion; resilience; medical education; longitudinal study

1. Introduction

Empathy and compassion are essential to the practice of medicine and providing high-quality
patient care [1-3]. As such, they are part of the core competencies for medical students outlined by
the Association of American Medical Colleges (AAMC) [4]. Empathy is the ability to perceive, feel,
and understand another person’s emotions [5]. Compassion is the emotional response to the
individual’s pain or suffering and involves a genuine desire to help [5].

In clinical settings, there is empirical evidence to suggest that empathic and compassionate care
is associated with improved outcomes for patients [5]. In fostering a strong patient-provider
relationship, it has been shown that patients who perceive their providers as empathic and
compassionate are more likely to adhere to prescribed therapies [1]. Among oncology patients, the
use of a compassionate intervention was found to significantly reduce patient distress [6]. Even for
healthcare providers themselves, exhibiting empathy and compassion towards their patients has
been shown to protect against burnout and increase resilience [7,8].

Despite copious research supporting the importance of empathy, compassion, self-compassion,
and resilience in patient care and provider well-being, there is evidence to suggest that health care is
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experiencing a compassion crisis [5]. Doctors are missing the majority of opportunities to show
compassion in patient encounters [5]. At the same time, higher levels of empathy fatigue have been
associated with distress that may lead to fatigue and burnout over time and exposure to suffering [9].
The theoretical framework of conservation of resources (COR), applied to empathy and empathy
fatigue, offers a potential explanation for these findings. It postulates that due to multiple stressors
and demands, healthcare providers may appraise their resources as depleted [10,11]. As a result, they
may perceive patients’ demands as a threat to their resources, leading providers to conserve them by
reducing compassionate responding [11]. On the other hand, empathic care may also contribute to
the restoration of resources through positive feedback and compassion satisfaction [11].

There has been much research interest in preserving empathy and compassion among healthcare
providers. Several protective factors against empathy fatigue have been identified. Among them, self-
compassion and resilience have been found to be related to reducing emotional overwhelm in acute
medical settings [12]. Additionally, resilience has been linked to proactive coping in high-adversity
clinical settings [13]. Along with this, self-compassion appears to buffer against clinician burnout [14],
and resilience is related to better well-being and fewer work mistakes among physicians [15].

To counter these trends among practicing physicians, medical education needs to be designed
to help future physicians learn how to enhance and maintain empathy, compassion, self-compassion,
and resilience over the course of their training. A systematic review [16] showed that there is growing
incorporation of empathy and compassion curricula in medical education, and that most are effective
or partially effective, but methods and outcomes were quite heterogeneous. One important need,
therefore, is to understand the nature of changes in these attributes across years of medical school in
order to best target curricula aimed at them for the time periods when they could be most impactful.

Among medical students, studies have demonstrated that empathy tends to be lower in the
clinical years when compared to the preclinical years [17]. According to Chen et al., empathy levels
in medical students increased from the beginning of medical school through the end of the preclinical
years. This observation was followed by a steep drop in empathy during the third year of medical
school (i.e., first year of clinical rotations) and continued to decline up through graduation [17]. It is
postulated that empathy and compassion decline in medical students during high-stress periods,
especially in the third year of medical education, due to high academic and clinical demands [18].

However, in a systematic review by Andersen et al. [19], only 14 out of 30 studies found that
there were significantly lower levels of empathy across students as educational years increased.
Furthermore, of these 14 studies, 12 were cross-sectional, and only two were longitudinal [19]. The
mixed nature of the findings necessitates further investigation into differences between medical
school cohorts, not only cross-sectionally but also longitudinally, in order to clarify whether observed
declines reflect true developmental changes or cohort-specific dynamics. Additionally, there is great
variability not only between academic years and medical school stages, but also within each year due
to different stressors. Therefore, designs that implement multiple measurements throughout the year
may yield more representative data for the medical student experience.

To our knowledge, none of the previous cross-sectional or longitudinal studies examined
differences across the years of medical school in compassion, self-compassion or resilience.
Examining how these variables may or may not change in concert with each other is important for
understanding how to intervene and design curricula aimed at mitigating any declines.

Finally, while cross-sectional studies can be valuable, heterogeneity in findings among previous
such studies could be partly due to cohort differences that depend on when the study was conducted
(e.g., before vs during a pandemic) or systemic changes in the school such as in admissions or
curricular design. Thus, there is a need for more longitudinal studies, which would follow the same
cohort of medical students throughout their medical education and observe changes in their empathy
levels at each stage [18,20].

To close gaps in the existing literature, we have undertaken a longitudinal cohort study at a
medical school on the West Coast with multiple measurements each year to examine cohort
differences and, eventually, to allow for measurement of within-person changes across the 4 years of
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medical school in empathy, compassion, self-compassion, and resilience. In this preliminary analysis
of the first year of data from the ongoing study, we examined cohort differences between first-,
second-, third- and fourth-year medical students in their self-reported levels of these attitudes
measured four times across one academic year. We hypothesized that third-year students would have
lower levels of empathy, compassion, self-compassion, and resilience compared to other cohorts
throughout the academic year.

2. Materials and Methods

Setting

The institutional setting was a four-year university-affiliated MD-granting medical school with
an integrated health system on the West Coast of the United States. The cohort sizes were as follows:
MS1 - 107, MS2 — 107, MS3 — 108, MS4 — 80, with a total of 402 students across 4 cohorts.

Recruitment and Retention

The target population for this study was U.S. medical students. The accessible population
consisted of students enrolled at a single medical school during the 2023-2024 academic year. The
student list was provided by the Registrar’s office of a West Coast Medical School. Eligible students
included those enrolled in any of the four cohorts of the medical school. Exclusion criteria were
students on a gap year and those enrolled in joint MD/PhD and MD/MPH programs due to
differences in curricula and clinical practice. An initial sample of 35 students per cohort was
generated using a random number generator, and the recruitment email was sent to selected
students. Recruitment continued until a target enrollment of at least 25 participants per cohort was
achieved. If fewer than 25 participants per cohort were enrolled during the initial recruitment phase,
an additional round of randomization and recruitment was performed. This sample size was chosen
as it is comparable to those of other similar published studies based in the U.S. [21], with the
expectation that the sample size will increase over time with additional years of follow-up. A total of
202 recruitment emails were sent, and 103 students (MS1-MS4) consented to participate in the study,
resulting in 51.0% response rate. Online surveys were distributed during four (4) rounds of
measurement during the 2023-2024 academic year (approximately once every quarter, in September,
December, March, and May). Participation rates were as follows: 78 (79.6%) students completed the
first survey, 83 (84.7%) completed the second, 80 (81.6%) completed the third, and 77 (78.6%)
completed the fourth round. Surveys were administered via Qualtrics. Each round, a reminder email
containing a link to complete the survey was sent to participating students, with up to three
reminders. Every participant was assigned a code to track their responses longitudinally and protect
their confidentiality. Participants were asked to provide their code at the beginning of each survey.
Data were stored in a secure university server. Each student received a $25 gift card for each round
of participation, with a maximum earning of $100 for participating in all four rounds. The study was
deemed exempt from approval by the UC San Diego Institutional Review Board (IRB).

Participants

A total of 103 students consented to participate in the study, and 98 completed at least one survey
round. The average age of the participants was 26.34 (SD = 2.86, Age range: 22-40). The sample
included students from 4 cohorts: Medical Student Year 1 (MS1) — 25 (25.5%), MS2 - 25 (25.5%), MS3
- 20 (20.4%), MS4 — 26 (26.5%). Two (2.0%) students did not report their cohort. Reported gender
identities were as follows: 57 (58.2%) identified as female, and 39 identified as male (39.9%), while 2
students did not report their gender (2.0%). Student reported racial and ethnic identities were as
follows: Multiracial — 13 (13.3%), Asian - 32 (32.7%), White — 37 (37.8%), Black — 3 (3.1%),
Hispanic/Latino — 10 (10.2%), missing — 3 (3.1%).
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Measures

In addition to the above-reported demographic questions, the survey contained four validated
questionnaires assessing empathy, compassion, self-compassion, and resilience. No pilot testing
occurred prior to primary data collection. McDonald’s Omega was used to calculate the internal
consistency of the scales used in the study [22]. The omega coefficient is calculated based on factor
loadings of the items in a scale and is a preferred method of calculating internal consistency when
the assumption of tau-equivalence is not supported [23].

Cognitive Empathy / Perspective Taking

The Interpersonal Reactivity Index (IRI) is a 28-item measure of empathy that consists of four
subscales: Perspective-Taking, Empathic Concern, Personal Distress, and Fantasy [24]. For this study,
we utilized the Perspective-Taking subscale to measure cognitive empathy [25]. The subscale consists
of 7 items rated on a 5-point Likert scale (0 (does not describe me very well) to 4 (describes me very well)),
with a total score ranging from 0 to 28. A sample item includes “I try to look at everybody’s side of a
disagreement before I make a decision.” Higher scores on this subscale indicate greater cognitive empathy
and adoption of others’ perspectives [25,26]. The internal consistency of the subscale in the present
study ranged from w = .78 to w = .88 across data waves. The use of IRI was validated among medical
students with adequate reliability and validity [27].

Compassion

Compassion was measured using the Santa Clara Brief Compassion Scale (SCBCS), a 5-item
measure assessing an individual’s compassion toward others [28]. SCBCS measures different
dimensions of compassion, such as tender feelings toward others and compassionate love [28]. A
sample item of the measure is “When I hear about someone (a stranger) going through a difficult time, I feel
a great deal of compassion for him or her.” Each of the scale’s items is scored on a Likert-type scale from
1 to 7, resulting in a total score ranging from 1 to 35 [28]. The scale has demonstrated robust internal
consistency, as well as convergent and divergent validity [28,29]. The internal consistency of SCBCS
in the present sample ranged from w = .87 to .94 across waves of data. The use of SCBCS was shown
to have good convergent validity in medical settings [30].

Self-Compassion

To measure self-compassion, we used the Neff Self-Compassion Scale (SCS) [31]. The SCS is a
widely used self-report measure of self-compassion validated in multiple populations [32]. It consists
of 26 items rated on a 5-point Likert scale (1 (almost never) to 5 (almost always)), indicating how often
responders engage in self-compassion-related behaviors. The items comprise six subscales that reflect
positive and negative dimensions of self-compassion: Self-Kindness, Self-Judgment, Common
Humanity, Isolation, Mindfulness, and Overidentification. Both subscale and global scores are
calculated, with higher scores reflecting higher levels of self-compassion. To calculate the total score,
first, the mean of each subscale is computed. Then the average of all six subscales is derived to
represent the total score. Therefore, the scores range from 1 to 5. The psychometric properties of the
scale are strong, with high internal consistency, validity, and test-retest reliability reported [32]. In
the present study, the internal consistency of the scale ranged from w = .94 to w = .96 across waves of
data. The use of the scale has been validated among medical students with good internal consistency
and acceptable structural validity [33].

Resilience

Resilience was measured using the Connor-Davidson Resilience Scale, a 10-item version (CD-
RISC-10) [34]. Items reflect an individual’s ability to cope with adversity and stress, with items such
as “I can deal with whatever comes my way.” The scale has demonstrated good internal consistency,
construct, and convergent validity in general and clinical samples [35,36]. Each item is rated on a 5-
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point Likert scale from 0 (Not true at all) to 4 (True nearly all the time). The total score ranges from 0 to
40. The internal consistency of the scale ranged from w = .88 to w = .93. across data waves. The use of
the scale among healthcare learners was validated with good internal consistency and adequate
structural validity [37].

Statistical Analysis

To estimate the trajectories of empathy and compassion over time (within the first year of
observation) and compare these across different cohorts, we used linear mixed-effects models (LMM)
with a random intercept for each participant to account for repeated measures. These models are
particularly appropriate for longitudinal data with repeated measures due to their ability to
accommodate missing data under the missing at random (MAR) assumption, while using all
available data points, and to incorporate a realistic correlation and variance structures for within-
person observations in a longitudinal design [38]. Four separate analyses were performed with self-
compassion, compassion, cognitive empathy, and resilience as outcome variables and cohort (MS1,
MS2, MS3, or MS4) as the main independent variable. Total scale scores were used for all outcome
variables. All models also included fixed effects for the covariates of gender, race/ethnicity, and a
time variable of survey round. These covariates were chosen because of previous literature showing
gender and racial/ethnic differences in empathy, self-compassion, and resilience, as well as an
association between these constructs and academic load, which changes throughout the year [39-43].
Visual inspection of residual and Q-Q plots of the models did not reveal any significant deviations
from normality, and no evidence of heteroscedasticity was detected. Full information maximum
likelihood (FIML) was used to handle missing data in our analysis, which allowed us to incorporate
all available data points to estimate parameters.

Due to an error, the Santa Clara Brief Compassion Scale was administered on a 1-5 Likert scale
instead of a 1-7 scale during Round 1. Therefore, the Round 1 data was rescaled using the following
formula: New Score = (Old Score — 1)%+ 1. Sensitivity analysis was performed with Rounds 2-4

data, confirming the results of the rescaling.

LMM and descriptive analyses were performed using RStudio (Version 2024.12.1+563). LMM
analyses were performed using the Ime4 package. Pairwise comparisons between cohorts were
performed using estimated marginal means derived via the emmeans package. Effect size was
estimated via partial n? using effectsize package. Tukey’s adjustment was used for all pairwise
comparisons. Statistical significance was set at p < .05, while results between .05 < p < .10 were
considered marginally significant after the adjustment for multiple comparisons. The following
benchmarks were used for effect size interpretations: .01 — small; .06 — medium; .14 —large [44].

3. Results

3.1. Cognitive Empathy/Perspective Taking

There was no significant relationship of gender (F (1, 87.47) = 0.18, p = .68, n? = 0.002),
race/ethnicity (F (4, 86.72) =0.35, p = .88, nN?=0.02), or measurement round (F (3, 222.96) = 0.20, p =90,
n? = 0.003) with cognitive empathy. Cohort was significantly associated (F (3, 87.33) = 6.52, p = .0005;
n?=0.18). Figure 1 shows that cognitive empathy was significantly lower among MS2 (M =18.4, 95%
CI [16.7; 20.2], t (86.8) = - 3.93, adjusted p = .001) and MS3 students (M = 18.7, 95% CI [17.0; 20.5], t
(88.3) =-3.50, adjusted p =.004) compared to MS4 students (M =22.5, 95% CI [20.8; 24.2]).

3.2. Compassion

There was a significant relationship of gender with compassion (F (1, 86.31) =5.04, p = .03, n?2 =
0.06); women reported higher compassion than men (M = 29.0, 95% CI [27.6; 30.3] vs M = 27.0, 95%
CI [25.4; 28.7]). There was no significant relationship between race/ethnicity and compassion (F(4,
85.82) =1.92, p =.11, n?=0.08). There was no significant association between measurement round and
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compassion (F (3, 222.51) = 1.30, p = .28; n? = 0.02). There were significant cohort differences (F (3,
86.33) =3.72, p = .01, n?=0.11): Compassion scores were significantly lower among MS2 students (M
=26.1, 95% CI [24.1; 28.1]) compared to MS1 students (M = 29.6; 95% CI [27.8; 31.3], t (81.9) = 2.94,
adjusted p = .02) (Figure 2). The differences between MS2 and MS4 students, with MS2 showing
numerically lower compassion, were marginally significant (M =26.1, 95% CI [24.1;28.1] vs. M=29.1,
95% CI [27.2; 31.0], t (86.8) =-2.55, adjusted p = .06).

Estimated Marginal Means with 95% CI

26 p =.004
p = 0.001

N
B

N
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Figure 1. Cognitive Empathy Differences Across Medical School Cohorts.
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Figure 2. Compassion Differences Across Medical School Cohorts.
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3.3. Self-Compassion

There was a significant relationship with gender (F (1, 85.19) =7.21, p = .009; 2 = 0.08); men had
significantly higher self-compassion than women (M = 3.16 vs M = 2.86). There was no significant
relationship of race/ethnicity with self-compassion (F (4, 84.74) = 0.76, p = .55; n? = 0.03). Additionally,
there was a significant association between round and self-compassion (F (3, 220.58) =2.75, p = .04; n?
= 0.04): after adjusting for multiple comparisons, self-compassion was significantly lower during
Round 1 (beginning of the academic year) compared to Round 3 (early Spring of academic year) (M
=2.93,95% CI [2.76; 3.11] vs M = 3.08, 95% CI [2.91; 3.25]; t(218) = -2.80, adjusted p = .03). There were
significant cohort differences (F (3, 85.22) = 4.44, p = .006; )2 = 0.14) in self-compassion. Figure 3 shows
that self-compassion scores, compared to MS4 students (M = 3.30, 95% CI [3.05; 3.54]), were
significantly lower among MS2 (M =2.88, 95% CI [2.62; 3.14], t(86.8) =-2.72, adjusted p =.04) and MS3
students (M =2.77, 95% CI [2.51; 3.03], t(88.3) =-3.29, adjusted p = .008).

Estimated Marginal Means with 95% CI

375 p = .008
p = 0.04
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275 ®
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Figure 3. Self-Compassion Differences Across Medical School Cohorts.

3.4. Resilience

There was a significant relationship of gender (F (1, 84.41) =5.09, p =.03; 2= 0.06) with resilience;
men had significantly higher resilience than women (M =30.8, 95% CI [28.7; 32.9] vs M = 28.3, 95% CI
[26.6; 30.0]). There was no significant association between race/ethnicity and resilience (F (4, 83.76) =
0.51, p=.73;12=0.02). Additionally, there was no significant association between measurement round
and resilience (F (3, 218.07) = 1.15, p = .33; n? = 0.02). Cohort differences were significant (F (3, 84.29)
=3.41, p = .02; n? = 0.11). However, after the adjustment for multiple comparisons, the differences
were marginally significant. A trend toward significance was noted: compared to MS4 (M =31.8, 95%
CI [29.4; 34.2]) students, MS2 (M = 28.0, 95% CI [25.5;30.5], t (86.7) = -2.55, adjusted p =.06) and MS3
(M=27.8,95% CI[25.3;30.3], t (87.9) =-2.57, adjusted p =.06) students had marginally lower resilience
scores (Figure 4).
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Figure 4. Resilience Differences Across Medical School Cohorts.

4. Discussion

The present study sought to report early findings from a longitudinal cohort study of medical
students” empathy, compassion, self-compassion, and resilience. Our preliminary findings suggest
that second and third-year students had significantly lower cognitive empathy and self-compassion
and marginally lower compassion and resilience compared to fourth-year students. Additionally,
second-year students had lower compassion than first-year students. Specific gender patterns also
emerged. We observed significant differences between men and women in compassion, self-
compassion, and resilience, such that women reported higher compassion towards others but lower
self-compassion and resilience than men.

The literature on medical students” empathy and compassion has often observed lower levels of
these traits during the third year of education that persist until graduation and into residency [18,45].
However, upon closer examination, a more nuanced picture emerges. Smith et al. [46] found that
while medical students’ clinical empathy had declined over the three years of the study’s duration,
there was an increase in overall cognitive and affective empathy, as well as an improvement in
accuracy on objective behavioral tasks assessing empathy and compassion. Another study did not
observe a statistically significant change in empathy and compassion among third-year students
exposed to a course on humanism in medicine [47]. Similarly, our study’s preliminary findings
suggest a more complex pattern. While students in our sample reported lower cognitive empathy,
self-compassion, and compassion as early as the second (pre-clinical) year, as well as in the third
(clinical) year, levels of these traits were higher again in the fourth year. This is a promising early
finding suggesting that despite earlier reductions in empathy and compassion, medical students may
regain these qualities later in training. If these preliminary results are supported in future
longitudinal analyses and with larger sample sizes, several contextual factors may help explain this
finding. Although unique stressors such as residency interviews and the matching process are
present during the fourth year of education, many students note an improvement in their experience
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due to activities that are more related to their clinical interests [48]. Moreover, in a qualitative study,
fourth-year medical students noted that additional available time during the fourth year allowed
them to pursue personal interests and have more academic and personal flexibility, allowing them to
feel more relaxed and fulfilled in other areas of life [48]. This additional time resource may help create
more self-perceived capacity for empathy and compassion. Furthermore, the development of better
coping strategies to deal with stress may partly explain these findings [49]. This pattern should be
further explored in future studies and supported by qualitative and additional quantitative results.

We also observed lower levels of empathy and compassion as early as the second year of
education in our initial cross-sectional cohort comparison, contrary to existing literature that reports
an erosion of these qualities starting in the third year. It has been hypothesized that this decline occurs
due to challenges associated with clinical rotations, such as increased time pressures, high-stakes
evaluative environments, negative role models, and exposure to patient suffering [18]. However, our
results, if verified with longer longitudinal follow-up, suggest that decline may begin earlier, which
may be associated with overall academic demands and medical school culture rather than clinical
practice alone. This observation is echoed in the qualitative findings of Ahrweiler et al. [50], who
found that patient encounters during medical school increase the physician’s ability for empathy. In
contrast, the demands of medical school were identified as the most significant barriers to this quality
[50].

Another explanation for the preliminary finding of lower empathy and compassion during the
second year is the possible role of standardized testing. The second year of medical school is the time
of the United States Medical Licensing Examination (USMLE) Step 1, which was converted into a
pass/fail format in 2022. Hence, students participating in our survey were among the first to
experience the shift in this evaluation. Designed to alleviate students’ stress, the new system
appeared to have produced mixed results. While many students approved of the new pass/fail
format, others reported feeling uncertain or skeptical about the implications of the new approach
[51,52]. For instance, according to one study, approximately half of medical students perceived that
the new pass/fail criteria would make the application to already competitive specialties (e.g.,
orthopedic surgery, urology, dermatology) even more competitive due to a higher number of
applicants [51]. The students hypothesized that the new pass/fail criteria may encourage the students
who, under previous criteria, would have selected less competitive specialties due to lower Step 1
scores, to apply for more selective residencies, broadening the pool of applicants for already limited
positions. In response, students reported a higher likelihood of devoting more time to research or
taking a gap year to conduct research full-time in order to make their application more competitive,
potentially increasing academic stress and reducing social mobility [51]. These interpretations,
however, should be considered as hypothesis-generating, and future studies should explore the
potential association between Step 1, empathy, compassion, and stress.

The stress and high academic demands of Step 1 are not the only things that may be contributing
to the results observed in our study. As part of our team'’s yearly focus groups with fourth-year (MS4)
students, a preliminary thematic analysis suggested that Step 1 exams were perceived as being
associated with students” empathy and compassion through content-specific mechanisms. In focus
groups, students shared that repeated exposure to standardized case stems may have been negatively
associated with empathy and compassion towards patients, which they attributed to stereotypical
patient presentations, and consequently, the emergence of anchoring bias. Thus, the impersonal and
formulaic presentation of Step 1 and Step 2 questions may be related to the perceived reduction in
empathy and compassion during the examination preparation period. At the same time, fourth-year
students noted that patient and family panels during the pre-clinical years were among the most
memorable and influential activities, which students perceived as fostering empathy and
compassion. In sum, while the value of standardized examinations in assessing knowledge across
large student populations is significant, incorporating more patient-centered activities during the
preclinical years may help offset their potential unintended consequences. Furthermore, it may be
important to reinforce a growth mindset among students and convey that an out-sized focus on
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personal achievement can be detrimental to the ultimate goal of becoming a compassionate physician.
As part of our ongoing research, we plan to further explore students” experiences with standardized
testing and its possible association with a decline in empathy and compassion.

We have similarly observed that self-compassion was significantly higher in MS4 students
compared to MS2 and MS3 students. This aligns with evidence that self-compassion is associated
with higher self-efficacy (i.e., self-perceived confidence and competence), suggesting that increased
experience gained through medical education may contribute to higher self-compassion [53]. We also
found that self-compassion was significantly lower for the first wave of the surveys conducted at the
beginning of the academic year, compared to the third wave of surveys conducted in the spring. This
finding may reflect increased self-efficacy through academic and clinical exposure [53].

Our findings on gender differences in self-compassion and compassion align with extant
literature, as higher compassion and lower self-compassion among women have been consistently
demonstrated [54-56]. Studies have shown consistent differences in these constructs in both general
and healthcare worker samples [57]. Multiple and conflicting explanations for these differences exist,
including evolutionary and social models. However, it is of note that while the differences are
significant, the reported effect sizes are frequently small, both for self-compassion and compassion,
as was the case in our sample [54,58].

Our findings have implications for the design of medical school curricula. At the policy level,
our qualitative and quantitative findings suggest the need for further investigation into the potential
relationship between standardized testing and its mental health consequences. At educational and
practical levels, our results suggest that comprehensive programs integrated throughout education,
rather than only during the preclinical years, are better equipped to address the dynamic changes in
empathy and compassion that occur throughout medical education. As the decline in empathy and
compassion may be emerging as early as the second year of schooling, longitudinal approaches
should be used when designing empathy and compassion curricula to better address developmental
challenges associated with both pre-clinical and clinical years. Many efforts to foster empathy and
compassion are frequently limited in time, such as workshops and brief courses, and may be
insufficient to mitigate chronic stressors and barriers to empathic and compassionate care [59].
Importantly, educational efforts in empathy and compassion have been found to be especially
effective when didactic courses are supplemented with practical application under the supervision
of other physicians [5]. Additionally, the importance of teaching sustainable empathy, which involves
the acknowledgment and understanding of patients’ emotions without their internalization, is
increasingly recognized [16]. Sustainable empathy can help maintain positive regard toward patients
and support compassionate care, while protecting against empathy fatigue associated with emotional
responses to patients’ suffering [16]. To foster sustainable empathy in medical trainees, holistic
educational approaches, involving practice of adjacent capacities such as resilience and self-
compassion, shown to protect against empathy fatigue and burnout, should be incorporated into
empathy and compassion curricula in medical schools [60,61]. This holistic approach may allow
trainees to develop skills that are effective and sustainable over long periods of time, even in high-
stress environments. Together, these findings suggest that empathy and compassion curricula
integrated throughout medical education that incorporates hands-on practice of learned skills and
fostering of resilience and self-compassion may be beneficial for fostering these qualities.

There are a few limitations worth noting. First, despite the longitudinal design, our study only
spanned one academic year, and the observed differences may be attributable to cohort differences
rather than to developmental trajectories. Implementing additional waves of data will further
elucidate these patterns. Second, the study was conducted at a single medical school, and the findings
may not generalize to other institutions or healthcare programs, such as nursing and pharmacy.
Additionally, our study was conducted in the U.S. and may not be generalizable to other cultural
contexts. Third, the findings of our study are preliminary, and future studies would better elucidate
both cohort and longitudinal differences. We plan to incorporate additional waves of data to explore
more complex relationships between empathy and compassion-related constructs, and investigate
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how implemented empathy and compassion curricula affect medical student outcomes, as well as
whether there might be cohort effects. Another limitation is associated with the self-report bias, and
students may have responded to questionnaires in a socially desirable way [62]. At the same time,
students’ perceived empathy and compassion may not fully reflect their skills when communicating
with patients [62]. Our team plans to address this limitation through third-person rating of the
recorded encounters between participating students and simulated patients during the Objective
Structured Clinical Examination (OSCE). This approach will not only provide a more objective
evaluation of students’” empathy and compassion skills but also offer an opportunity to examine a
possible discrepancy between empathy and compassion self-report data and clinical skills.
Furthermore, empathy and compassion measures used in this study were developed for the general
population and are not tailored for the medical student population; however, the scales used in our
study were validated among medical learners [27,30,33,37]. Moreover, studies have shown moderate
to high correlation between professional and general measures of empathy and compassion [63].
Additionally, future studies by our group plan to incorporate qualitative and observer-rated
measures of empathy and compassion to offset this limitation. Finally, participants in our study were
incentivized to participate in surveys, which may have introduced response bias and influenced
response patterns. However, data were examined for unusual response patterns to mitigate these
concerns.

Despite limitations, our study has several notable strengths. First, we measured empathy and
compassion four times during the academic year, capturing changes at different stages of the
academic calendar and increasing the power to detect between-cohort differences due to more
reliable measurement of each student’s scores. Finally, the inclusion of additional constructs related
to empathy and compassion, such as self-compassion and resilience, offers a more nuanced insight
into differences between stages of medical education.

5. Conclusions

In conclusion, our study provided preliminary insights into empathy and compassion
differences between four cohorts of medical students during the 2023-2024 academic year. While
lower levels of empathy and related constructs were noted during both preclinical and clinical stages,
levels were higher during the fourth year. These preliminary findings contribute to the growing body
of literature on empathy and compassion among medical students. Additional waves of data will
provide a more comprehensive examination of both cohort differences and the longitudinal
progression of students from different cohorts over time. Our future research will also investigate the
effects of mandatory and elective curricula focused on enhancing empathy and compassion by
comparing outcomes across different levels of curricular exposure in order to examine a potential
dose-response effect.
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