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Abstract
Background A physician’s empathy level substantially impacts clinical competence, patient relationships, and 
treatment outcomes. Yet, understanding empathy trends from medical students to resident doctors within a single 
institution is limited. This study delves into empathy trends within a single-center academic setting and identifies 
factors associated with low empathy.

Methods This cross-sectional study enrolled the second—to sixth-year medical students of Phramongkutklao 
College of Medicine and the first—to second-year residents at Phramongkutklao Hospital. It utilized a standardized 
questionnaire covering demographics, family relationships, the Maudsley Personality Inventory (MPI), and the 
Jefferson Scale of Empathy (JSE). The relationship between variables and JSE scores was analyzed using independent 
t-test, one-way ANOVA, and Chi-square tests. Multivariable logistic and linear regression analyses examined associated 
factors and trends across educational levels. A quadratic term was incorporated to evaluate the presence of a 
nonlinear trend.

Results A total of 520 participants, comprising 189 (36.4%) preclinical students, 153 (29.4%) clinical students, and 
178 (34.2%) residents, completed the survey. The JSE showed a Cronbach’s alpha of 0.83. The average empathy score 
was 103.8 ± 15.0, with 27.1% of low empathy levels. Specialty preference and sex-adjusted average empathy scores 
decreased from 114.5 (95%CI: 112.0–117.0) among second-year medical students to 95.2 (95%CI: 92.2–98.2) among 
second-year residents (Pnon−linear<0.001). The adjusted proportion of low empathy is highest among sixth-year medical 
students (54.4%, 95%CI: 34.4–73.2%). Factors associated with low empathy included those preferring procedure-
oriented specialties (AOR: 4.16, 95%CI: 1.54–11.18) and a higher parental income (AOR: 2.97, 95%CI: 1.09 to 8.10). 
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Introduction
Empathy in medical professionals has been critical for 
clinical competence and enhanced patient satisfac-
tion and cooperation during treatment [1, 2]. These 
factors collectively contribute to improved treatment 
outcomes [3, 4]. However, numerous studies indicate 
a consistent decline in empathy levels among medical 
students throughout their education and residency. 
This significant reduction in empathy, observed as stu-
dents progress through their academic years, is a trend 
documented in the United States [2, 5] and various 
countries worldwide, including Thailand [5, 6].

A systematic review of seven studies also highlights a 
significant decrease in empathy among resident physi-
cians throughout their residency, which may adversely 
affect patient care quality and medical professionalism 
[7]. Further findings reveal that residents exhibit lower 
empathy levels than early-stage medical students and 
specialists [8, 9]. These might be due to workload and 
stress being prevalent among resident physicians [10, 
11], with studies suggesting that physicians often cope 
by diminishing their empathy toward patients [12].

Empathy is primarily a cognitive attribute, focusing 
on understanding—rather than feeling—the patient’s 
experiences, concerns, and perspectives, along with 
the ability to communicate this understanding and the 
intention to assist [13]. Empathy, crucial for interper-
sonal relationships, likely correlates with personality 
traits affecting these dynamics. Positive associations 
are expected between empathy and traits fostering 
relationships, like sociability, whereas negative corre-
lations might exist with traits hindering them, such as 
introversion and neuroticism [14, 15].

Preferred specialties are also one of the factors that 
may influence empathy levels. Personality traits, role 
models, market forces, societal needs, personal net-
works and educational experiences influence medi-
cal students’ specialty choices. Previous studies 
categorized specialties as “people-oriented” (e.g., inter-
nal medicine and family medicine), which focuses on 
initial health assessments and preventive care; “tech-
nology-oriented” (e.g., surgery and orthopedic), which 
involves specialized therapeutic techniques and is 
still oriented to the patient; and “procedure-oriented” 

(e.g., pathology and radiology), which involves special-
ized diagnostic procedures or applied basic laboratory 
which are patient-remote specialties [14–16]. Those 
in “people-oriented” fields are more interpersonally 
inclined than their counterparts, often resulting in 
higher empathy levels [14, 15, 17].

In addition, research indicates that empathy is asso-
ciated with variables such as gender, personality traits, 
early family dynamics, and later socio-educational 
encounters [15]. For instance, evidence suggests that 
female medical students and residents exhibit higher 
levels of empathy than their male counterparts [6, 
14, 18]. Nevertheless, to our knowledge, studies on 
empathy levels among non-binary physicians are rare 
despite their personality differences, such as higher 
positive emotions compared to binary genders. Non-
binary individuals may face various forms of social 
exclusion, discrimination, and stigma across multiple 
domains in society, possibly affecting their empa-
thy [6, 19, 20]. Additionally, individuals from families 
with either extremely high or low family function (dis-
engaged or enmeshed) tend to demonstrate greater 
empathy compared to those from families with mod-
erate dynamics [21, 22], and closer relationships 
within the family may positively affect psychological 
well-being, thereby influencing empathy levels [21, 
23]. Moreover, a higher socioeconomic status within 
the family environment is linked to reduced levels of 
empathy [24].

Although numerous studies have investigated factors 
associated with empathy levels, there is limited infor-
mation examining empathy across medical students and 
residency training within a single institution [6]. Previ-
ous studies have found that empathy often declines 
during medical school [25, 26]. Still, these studies are 
typically restricted to either medical students or resi-
dents or compare students and residents from differ-
ent institutions [5, 6]. Similar to other hospitals here 
at Phramongkutklao College of Medicine (PCM) and 
Phramongkutklao Hospital (PMK), residents often 
serve as educators for medical students, and their abil-
ity to model empathy is crucial. Residents ' effective 
communication and teaching strategies can foster a 
more empathetic environment for students, enhancing 

Subgroup analysis revealed that residents with a GPAX above 3.5 and those in technology-oriented specialties were 
also associated with lower empathy (AOR: 3.46, 95%CI: 1.40–8.59 and AOR: 2.93, 95%CI: 1.05–8.12, respectively).

Conclusion A declining empathy trend was observed among medical students, which then plateaued among 
residents. Additionally, residents in technology-oriented specialties may require empathy enhancements due to 
their ongoing patient consultations. Addressing these issues requires collaborative planning between students and 
teachers to foster empathy throughout the medical curriculum.
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their learning experience and professional attitudes 
[27]. On the other hand, medical students who are 
engaged, ask thoughtful questions, and actively partici-
pate in patient care help create a stimulating learning 
environment for residents [28]. Hence, understanding 
empathy trends within a single institution is essential 
for fostering a culture of empathy in healthcare.

Herein, the present study explores the level of empa-
thy and associated factors with low empathy levels 
from the 2nd year medical students to 2nd year resi-
dents utilizing the data from PCM and PMK. The 
PCM curriculum includes two pre-clinical and three 
clinical years, with students transitioning from basic 
sciences to clinical rotations at PMK. Residents were 
trained at PMK, a tertiary care facility, and received 
training across various specialties, providing simi-
lar settings for both groups. Moreover, the present 
study also included non-binary gender in addition to 
the binary sexes. The insights from the present study 
would help design a tailored course to improve and 
maintain empathy levels across the continuum of pro-
fessionality. Enabling targeted educational strategies 
informs curriculum development, ultimately contrib-
uting to the training of compassionate and competent 
healthcare professionals.

Methods
Study design and subjects
A cross-sectional study was carried out at PCM 
and PMK in Bangkok, Thailand, utilizing a 

self-administered survey. This survey included medi-
cal students from their second to sixth years, compris-
ing 486 students and first—and second-year residents, 
totaling 285 residents at PMK. Whereas those who 
did not answer the JSE completely were excluded. The 
sample size calculation for a finite population of 771 
was 254, using a desired precision of 0.05, a confidence 
interval of 0.95, and an expected prevalence of low 
empathy of 57% [29]. Figure  1 illustrates the flow of 
study participants and missing variables.

Phramongkutklao College of Medicine and 
Phramongkutklao Hospital educational settings
The PCM curriculum, spanning six years, is divided 
into one pre-medical year, two pre-clinical years focus-
ing on basic sciences and three clinical years aimed at 
developing clinical experiences. Initially, first-year stu-
dents, known as pre-medicals, study only basic science 
on other campuses with different contexts. Therefore, 
this study included second to sixth-year medical stu-
dents. From the second to the third year, pre-clinical 
students begin to integrate basic science with clinical 
cases, primarily learning in classrooms and occasion-
ally interacting with actual patients. Starting in the 
fourth year, students transition to clinical medical stu-
dents, studying at PMK and rotating through various 
specialties and sub-specialties. In their final year, in 
addition to their rotation at PMK, students undertake 
a 4-month externship training at hospitals under the 
Ministry of Public Health, experiencing first contact 

Fig. 1 Flow of study participants

 



Page 4 of 14Lertsakulbunlue et al. BMC Medical Education          (2024) 24:951 

with patients under relatively less supervision for the 
first time.

Regarding the residents at PMK, the hospital enrolls 
doctors who graduated from PMK and those who did 
not. As a tertiary care facility, it includes approxi-
mately 1,200 beds and offers training across various 
specialties and sub-specialties. These include major 
specialties like internal medicine, general surgery, 
obstetrics and gynecology, pediatrics, and minor spe-
cialties such as otolaryngology, radiology, orthopedics, 
pathology, etc.

Data collection
This study utilized a standardized questionnaire 
divided into three sections. The first section contained 
questions to gather demographic data, including gen-
der, age, current year of study, cumulative grade point 
average (GPAX), current or preferred specialty, mater-
nal and paternal status, education level of parents, 
monthly household income, and a rating scale out of 
10 to assess the participant’s relationship with their 
current self, family, and past relationships. The sec-
ond section used the Maudsley Personality Inventory 
(MPI) to assess introversion and extroversion person-
ality traits. The third section featured the Jefferson 
Scale of Empathy (JSE), including the medical student 
version (S-version) for medical students and the health 
profession (HP-version) for resident doctors.

The survey, conducted on paper, was distributed to 
medical students after a monthly assembly. For resi-
dents, it was handed out after a monthly seminar. An 
information sheet was accessible through a QR code 
integrated into the survey, and participants were urged 
to review it carefully before proceeding. An interpre-
tation of the MPI and JSE scores was provided on the 
last page of the survey. A basket was provided at the 
room’s exit for participants to submit the question-
naires to ensure anonymity, and no personal identifi-
cation data was collected.

Participants were given multiple-choice options for 
categorical variables. For example, they could specify 
their gender as male, female, or non-binary. For fam-
ily relationships, they rated their satisfaction on a scale 
from 1 (least satisfied) to 10 (most satisfied). Partici-
pants filled in boxes with their answers for continuous 
variables, such as three digits for GPAX and seven for 
monthly income.

The Maudsley personality inventory
Developed by Eysenck in 1959, the MPI, also known as 
the Eysenck Personality Inventory (EPI), is extensively 
utilized in the United States and the United Kingdom 
and adapted versions in Germany and France [30]. Its 
Thai adaptation [31] comprises 48 items, with 24 items 

each assessing Extraversion-Introversion (scale-E) and 
Neuroticism-Stability (scale-N) with construct validity 
between 0.64 and 0.78 and reliability scores of 0.91 and 
0.90, respectively. Scoring differentiates positive from 
negative questions, with “Yes” earning 2 or 0 points, 
“Not sure” earning 1 point, and “No” 0 or 2 points [31]. 
This study focuses exclusively on the Extraversion-
Introversion scale to examine introversion. Introver-
sion was classified for individuals with MPI scores in 
the 1st quartile, Ambiversion for those in the 2nd and 
3rd quartiles, and Extroversion for those in the 4th 
quartile.

The Jefferson Scale of Empathy
The Jefferson Scale of Empathy is an assessment tool 
used to measure empathy levels within the medical 
field, developed by Dr. Hojat and colleagues in 2001 
for medical students [14]. It was later adapted by phy-
sicians and medical personnel [9]. The JSE features 20 
questions, answered on a 7-point Likert scale, ranging 
from 1 (strongly disagree) to 7 (strongly agree) [13]. 
The JSE has been validated and published in research 
for validity and reliability [32]. Furthermore, the Thai 
version of the Jefferson Scale of Physician Empathy 
has been developed, demonstrating its reliability with 
a score of 0.76 and has undergone appropriate content 
and construct validity testing [33]. The JSE levels were 
further classified, establishing low cutoff scores at ≤ 91 
for males and ≤ 97 for females [34]. While high are 
categorized as ≥ 126 and ≥ 128 for males and females, 
respectively [34].

Specialty subgroups
The participants were asked to provide their preferred 
specialty or current specialty, and the specialties were 
categorized as follows: (1) Procedure-oriented special-
ties involving specialized procedures or laboratory 
research with primary colleague interaction in hos-
pital settings and are patient-remote (e.g., radiology, 
pathology). (2) Technology-oriented specialties focus 
on specialized therapeutic techniques and expert con-
sultancy, mainly hospital-based, with some relatively 
patient-oriented office work (e.g., orthopedic surgery, 
neurosurgery, ophthalmology). For the people-ori-
ented groups, including (3) Non-primary care special-
ties, providing episodic or long-term care for specific 
medical issues, combining ambulatory and hospital-
based practice (e.g., cardiology, nephrology, dermatol-
ogy). (4) Primary care specialties offer initial health 
assessments, preventive education, and comprehensive 
care for various conditions, primarily in office settings 
(e.g., family medicine, internal medicine, pediatrics) 
[14–16, 35].
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Statistical analysis
All analyses were performed using StataCorp, 2021, 
Stata Statistical Software: Release 17. College Station, 
TX: StataCorp LLC. The study subjects were described 
using a frequency distribution of demographic charac-
teristics. Categorical data were presented as percent-
ages. Continuous variables were presented as mean 
and standard deviation (SD) in the case of a normal 
distribution and median and interquartile range (IQR) 
in the case of a non-normal distribution. Family rela-
tionship satisfaction was categorized using a median 
score of 9 as the cutoff, with scores of 9 or 10 indicat-
ing above-median satisfaction and 8 or below indicat-
ing below-median satisfaction. Cronbach’s alpha was 
utilized to determine the internal consistency reliabil-
ity, and the construct validity of relationship satisfac-
tion was explored using exploratory factor analysis.

The relationship between the variables and JSE 
scores was analyzed using an independent t-test, 
ANOVA, and Chi-square as appropriate. Binary logis-
tic regression analysis determined the odds ratio (OR) 
with 95%CI. Multivariable analysis was performed 
using logistic regression and linear regression analy-
sis, and an adjusted odds ratio (AOR) and adjusted 
beta coefficient were presented. Linear regression 
was used to calculate preferred specialty- and sex-
adjusted means, while logistic regression was applied 
to proportions to assess the statistical significance of 
linear and nonlinear trends. The presence of a non-
linear trend was initially evaluated by incorporating a 
quadratic term into the regression model. All statisti-
cal tests were two-sided; a P-value less than 0.05 was 
considered statistically significant. Although the final 
model was adjusted for potential confounders, the risk 
of residual confounding effects persists. Therefore, a 
sensitivity analysis was performed to address unmea-
sured confounding, employing E-values estimated by 
the e-value package (Supplementary Tables 1 and 2) 
[36, 37]. The study utilized the ggplot2 package in R 
software, version 4.3.3, for visualization.

Results
Characteristics of participants
The study involved 342 medical students and 178 resi-
dents, achieving response rates of 70.4% and 62.5%, 
respectively. Of the participants, 56.9% were male, 
and 2.5% identified as non-binary gender (Table 1). A 
majority (55.1%) of medical students preferred people-
oriented specialties. Among the residents, 56.1% were 
people-oriented, 30.4% were technology-oriented, and 
13.5% were procedure-oriented specialties. Over half 
of the participants (54.6%) had a GPAX above 3.5. The 
median monthly household income was 100,000 baht 
(IQR: 50,000-200,000). The average empathy score was 

103.8 ± 15.0, with 27.1% classified in the lower empathy 
group. Moreover, Cronbach’s alpha of the JSE in the 
present study was 0.83, revealing good internal consis-
tency reliability.

Trends of empathy across educational years
Figure  2 illustrates the declining trends in the spe-
cialty-adjusted and sex-and-specialty-adjusted means 
from second-year medical students to residents, 
stratified by sex. The adjusted mean peaks in the sec-
ond year at 114.5 and stabilizes from the sixth year 
of medical study into residency, with values ranging 
between 93.3 and 97.7 (Pnon−linear<0.001). Furthermore, 
this decreasing trend is consistent across sexes. Fig-
ure 3 presents the adjusted proportion of participants 
with low empathy levels, adjusting specialty and sex 
or specialty-adjusted. The adjusted prevalence of low 
empathy progressively increases, peaking in the final 
year of medical study, and shows a relative decrease 
among residents compared to six-year medical stu-
dents (Pnon−linear<0.001).

Relationship between characteristics, family relationships, 
and empathy
Tables  2 and 3 detail the relationship between par-
ticipant characteristics, family relationships, and 
empathy. Cronbach’s alpha of the relationship ratings 
within the family is 0.88, revealing a good internal 
consistency reliability. The unidimensionality of the 
relationship questionnaire was confirmed (Eigenvalue 
component 1: Eigenvalue component 2 = 4.34:0.98). 
The Kaiser–Meyer–Olkin measure of sampling ade-
quacy was applied, yielding an overall index of 0.78, 
indicating sufficient data for factor analysis. Addition-
ally, Bartlett’s test for sphericity confirmed that the 
intercorrelation matrix was factorable (χ² = 2604.33, 
p < 0.001). The factor loadings ranged from 0.35 to 
0.97, all exceeding the threshold of 0.30. Significant 
differences in empathy were observed across various 
factors, including sex, educational level, specialty pref-
erence, paternal education level, and perceived family 
relationships, both past and present.

Logistic regression analysis for the associations factors of 
low empathy level
Table 4 presents the logistic regression analysis results 
for factors associated with low empathy levels. The 
model adjusted for sex, educational level, specialty 
preference, GPAX, household income, current family 
relationship, and MPI extroversion-introversion per-
sonality scores. Factors associated with lower empa-
thy include being a resident (AOR: 3.01, 95% CI: 1.46 
to 6.18), preferring a procedure-oriented specialty 
(AOR: 4.16, 95% CI: 1.54 to 11.18), having a household 
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Characteristics Total Medical students Residents
n (%) n (%) n (%)

No. of participants 520 (100.0) 342 (65.8) 178 (34.2)
Sex
 Male 296 (56.9) 209 (61.1) 87 (48.9)
 Female 211 (40.6) 125 (36.6) 86 (48.3)
 Non-binary 13 (2.5) 8 (2.3) 5 (2.8)
Age (median (IQR)) 22 (20–28) 21 (20–22) 28 (28–29)
Educational level
 Pre-clinical student 189 (36.4) 189 (55.3) 0 (0.0)
 Clinical student 153 (29.4) 153 (44.7) 0 (0.0)
 Resident 178 (34.2) 0 (0.0) 178 (100.0)
Specialty preference
 Procedure-oriented 31 (7.8) 8 (3.6) 23 (13.5)
 Technology-oriented 145 (36.6) 93 (41.3) 52 (30.4)
 Non-primary care 62 (15.7) 29 (12.9) 33 (19.3)
 Primary care 158 (39.9) 95 (42.2) 63 (36.8)
GPAX
 < 3.50 221 (45.4) 124 (37.7) 97 (61.4)
 ≥ 3.50 266 (54.6) 205 (62.3) 61 (38.6)
Parents marital status
 Together 450 (86.5) 300 (87.7) 150 (84.3)
 Separate 35 (6.7) 22 (6.4) 13 (7.3)
 Either one are dead 35 (6.7) 20 (5.9) 15 (8.4)
Maternal educational level
 Primary school or below 19 (3.7) 7 (2.1) 12 (6.7)
 Highschool 48 (9.3) 29 (8.5) 19 (10.7)
 Bachelor 323 (62.2) 219 (64.2) 104 (58.4)
 Master 117 (22.5) 77 (22.6) 40 (22.5)
 Higher than Master 12 (2.3) 9 (2.6) 3 (1.7)
Paternal educational level
 Primary school or below 15 (2.9) 6 (1.8) 9 (5.1)
 Highschool 51 (9.8) 30 (8.8) 21 (11.8)
 Bachelor 288 (55.4) 191 (55.9) 97 (54.5)
 Master 131 (25.2) 93 (27.2) 38 (21.4)
 Higher than Master 35 (6.7) 22 (6.4) 13 (7.3)
Household income (Baht×103) (median (IQR)) 100 (50–200) 80 (50–120) 100 (70–300)
Family relationship (median (IQR))
 Children 9 (7–10) 9 (8–10) 9 (7–10)
 Current 9 (8–10) 9 (8–10) 9 (8–10)
Relationship with mother (median (IQR))
 Children 9 (8–10) 10 (8–10) 9 (8–10)
 Current 10 (8–10) 10 (9–10) 9 (8–10)
Relationship with father (median (IQR))
 Children 9 (7–10) 9 (8–10) 9 (7–10)
 Current 9 (8–10) 9 (8–10) 9 (8–10)
Relationship with yourself (median (IQR))
 Children 9 (8–10) 9 (8–10) 9 (8–10)
 Current 9 (7–10) 9 (7–10) 9 (8–10)
Maudsley personality score
 Introversion (< 18) 136 (26.2) 76 (22.2) 60 (33.7)
 Ambiversion (18–29) 257 (49.4) 182 (53.2) 75 (42.1)
 Extroversion (> 29) 127 (24.4) 84 (24.6) 43 (24.2)
Empathy level

Table 1 Characteristic of participants (N = 520)
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income over 200,000 baht (AOR: 2.97, 95% CI: 1.09 to 
8.10), and rating the current family relationship as 8 or 
below (AOR: 1.79, 95% CI: 1.05 to 3.03).

Subgroup analysis was conducted to identify factors 
associated with lower empathy levels among residents, 
as shown in Table  5. Both procedure-oriented (AOR: 
12.35, 95% CI: 3.08 to 49.57) and technology-oriented 
specialties (AOR: 2.93, 95% CI: 1.05 to 8.12) were 
linked to reduced empathy. Additionally, high GPAX 
scores above 3.5 (AOR: 3.46, 95% CI: 1.40 to 8.59) and 
rating family relationships as 8 or below (AOR: 3.70, 
95% CI: 1.54 to 9.09) were associated with low empa-
thy levels. However, household incomes over 200,000 
baht were not significantly associated with low empa-
thy in this analysis.

Linear regression analysis for the association factors with 
empathy level
Table 6 presents a multivariable linear regression analy-
sis, indicating that being a non-binary gender (adjusted 
β = − 16.12, 95% CI: − 27.17 to − 5.07), a clinical student 
(adjusted β = − 4.76, 95% CI: − 8.80 to − 0.73), a resident 

(adjusted β = − 9.07, 95% CI: − 13.06 to − 5.07), and having 
a preference for procedure-oriented specialties (adjusted 
β = − 8.69, 95% CI: − 15.00 to − 2.39) are associated with 
lower empathy levels, consistent with findings from the 
logistic regression model. A subgroup analysis by educa-
tional level and specialty preference for the association 
between non-binary gender and empathy level is pre-
sented in Supplementary Table 3.

Discussion
This study successfully enrolled medical students and 
residents from a single-center medical college to inves-
tigate empathy trends across the professional contin-
uum. After adjusting for specialty preferences and sex, 
we found that empathy scores were lowest in the final 
year of medical education and stabilized during resi-
dency. Additionally, factors such as residency status, 
preference for or current engagement in non-people-
oriented specialties, high household income, poorer 
perception of family relationships, and a high GPAX 
among residents were associated with lower levels of 
empathy.

Fig. 2 Preferred specialties- and sex-adjusted mean of empathy level across the educational years

 

Characteristics Total Medical students Residents
n (%) n (%) n (%)

 Mean ± SD 103.8 ± 15.0 106.1 ± 14.5 99.4 ± 15.0
 High (≥ 126 for male ≥ 128 for female) 26 (5.0) 20 (5.8) 6 (3.4)
 Normal (92–125 for male 98–127 for female) 353 (67.9) 247 (72.2) 106 (59.6)
 Low (≤ 91 for male ≤ 97 for female) 141 (27.1) 75 (21.9) 66 (37.1)
SD: Standard deviation, IQR: Interquartile range, GPAX: cumulative grade point average

Table 1 (continued) 
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The average empathy score among medical stu-
dents in this study was notably lower than those 
reported in other studies involving Thai medical stu-
dents (110.1 ± 10.9 among pre-clinical students and 
108.5 ± 11.5 among clinical students) and dental stu-
dents (114.3 ± 13.1) [5, 38]. In contrast, a study among 
nurse students in Thailand revealed that empathy 
scores are relatively lower (89.8 ± 14.7) than in the pres-
ent study [39]. This may highlight differences in empa-
thy levels between health professionals responsible 
for patient management (e.g., physicians and dentists) 
and nurses involved in basic medical procedures and 
caregiving. However, further study might be needed, 
as previous research done in the US showed similar 
empathy levels between nurses and physicians [40].

To our knowledge, research on empathy among 
residents in Thailand is limited, making direct com-
parisons difficult. Among residents in this study, the 
average empathy score was 99.4 ± 15.0, with 37.1% clas-
sified as having low empathy. In contrast, a nationwide 
survey of 824 residents in Japan found an average JSE 
score of 103.6, slightly higher than the scores found in 
our study [17]. This highlights the need to maintain 

empathy among both medical students and resident 
groups in the population. Furthermore, a nation-
wide study among medical students in the United 
States revealed a relatively high average JSE score of 
116.5 ± 10.9. In contrast, a study among medical stu-
dents in the United Kingdom reported a JSE score of 
approximately 81, indicating possible differences in 
empathy levels across cultures [32, 41].

Consistent with prior research, our study observed a 
declining trend in empathy levels through the years of 
medical education [6, 7]. A key strength of our study is 
the inclusion of participants from second-year medical 
students to second-year residents, facilitating compar-
ison across these groups from a single center. Empa-
thy levels were found to be lowest among sixth-year 
medical students, stabilizing thereafter in residents. 
This decline may be attributed to factors such as high 
workload, mistreatment, unsuitable learning environ-
ments, and stress, which are known to reduce empathy 
levels [7]. Particularly, sixth-year medical students face 
a challenging 4-month externship in hospitals under 
the Ministry of Public Health, where they encounter 
first-hand patient care with minimal supervision by 

Fig. 3 Preferred specialties- and sex-adjusted proportion of low empathy level across the educational years
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physicians they are not familiar with. The inability to 
adapt to increased stress and workload, especially in 
hospitals with a higher patient-to-doctor ratio in dif-
ferent provinces, may contribute to this trend [42].

Overall, procedure-oriented specialties are associ-
ated with lower empathy levels. Subgroup analysis 
further revealed that both procedure- and technology-
oriented specialties correlate with lower empathy lev-
els among residents. These findings are consistent with 
prior research indicating lower empathy levels among 
individuals in non-people-oriented specialties [14, 
15, 17]. Although individuals in procedure-oriented 
specialties may not frequently interact with patients, 
those in technology-oriented fields often engage in 
patient contact. This includes tasks such as deliver-
ing bad news, taking histories, and giving treatment, 

where empathy is crucial in enhancing patient care 
[1]. Hence, strategies are needed to increase empathy 
among individuals in technology-oriented specialties. 
For example, Iramaneerat et al. have reported that 
dialogue workshops can improve understanding and 
empathy among the first-year residents of this insti-
tute [43]. Nevertheless, the preservation of increased 
empathy may be a significant challenge.

A good family relationship was also important to a 
higher empathy level [14, 15]. Parents may signifi-
cantly influence their children’s empathy development 
by discussing emotions, rewarding caring behaviors, 
and modeling empathy [44]. However, higher-income 
families might exhibit lower empathy levels due to 
the independence wealth provides [45]. This indepen-
dence can result in less concern for other’s feelings and 

Table 2 Relationship between characteristics, introversion personalities and empathy levels (N = 520)
Variables Empathy level P-value High/Normal empathy Low empathy P-valuec

Mean ± SD n (%) n (%)
No. of participants 103.8 ± 15.0 379 (72.9) 141 (27.1)
Sex < 0.001b < 0.001
 Male 103.6 ± 15.2 226 (76.4) 70 (23.7)
 Female 105.1 ± 14.3 153 (72.5) 58 (27.5)
 Non-binary 86.7 ± 10.4 0 (0.0) 13 (100.0)
Educational level < 0.001b < 0.001
 Pre-clinical student 109.2 ± 13.8 162 (85.7) 27 (14.3)
 Clinical student 102.1 ± 14.5 105 (68.6) 48 (31.4)
 Resident 99.4 ± 15.0 112 (62.9) 66 (37.1)
Specialty preference < 0.001b 0.002
 Procedure-oriented 93.1 ± 12.2 13 (41.9) 18 (58.1)
 Technology-oriented 102.2 ± 15.2 101 (69.7) 44 (30.3)
 Non-primary care 106.9 ± 16.1 45 (72.6) 17 (27.4)
 Primary care 104.2 ± 15.2 121 (76.6) 37 (23.4)
GPAX 0.321a 0.911
 < 3.50 103.8 ± 15.1 163 (73.8) 58 (26.2)
 ≥ 3.50 104.5 ± 14.8 195 (73.3) 71 (26.7)
Parents marital status 0.186b 0.722
 Together 103.8 ± 14.6 328 (72.9) 122 (27.1)
 Separate 106.7 ± 18.3 27 (77.1) 8 (22.9)
 Either one is dead 100.2 ± 15.9 24 (68.6) 11 (31.4)
Maternal educational level 0.050a 0.088
 Primary to Highschool 100.9 ± 15.3 43 (64.2) 24 (35.8)
 Bachelor and higher 104.2 ± 14.9 335 (74.1) 117 (25.9)
Paternal educational level 0.032a 0.016
 Primary to Highschool 100.6 ± 14.6 40 (60.6) 26 (39.4)
 Bachelor and higher 104.3 ± 15.0 339 (74.7) 115 (25.3)
Monthly household income (Baht) 0.075a 0.095
 < 100,000 105.5 ± 14.3 161 (77.8) 46 (22.2)
 ≥ 100,000 103.5 ± 15.0 170 (70.8) 70 (29.2)
Maudsley personality score 0.482b 0.853
 Introversion (< 18) 102.5 ± 15.3 98 (72.1) 38 (27.9)
 Ambiversion (18–29) 104.3 ± 14.7 186 (72.4) 71 (27.6)
 Extroversion (> 29) 104.1 ± 15.4 95 (74.8) 32 (25.2)
aIndependent t-test, bANOVA, cChi-square, SD: Standard deviation, GPAX: cumulative grade point average
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a more self-centered outlook [45]. To counteract this, 
students could engage in empathetic leadership, gen-
uinely connecting with and showing interest in oth-
ers’ lives. This can be done by initiating a task for the 
student to ask employees about their lives and show 
genuine interest in their well-being. This might lead to 
increased empathy and a stronger emotional connec-
tion between students and faculty employees, leading 
to increased productivity and creativity [46].

A high GPAX was also associated with lower empa-
thy among residents. The relationship between empa-
thy and academic performance in medical students is 
complex and multifaceted. While some studies have 
identified a positive correlation between empathy and 
academic success, others have found no significant link 
[47]. This discrepancy may stem from the predominant 
focus on cognitive aspects among medical students, 
especially those with high grades [48]. In contrast, 
empathy is more closely aligned with soft skills in the 
affective domain, which are notably more challenging 
to assess [49, 50]. Therefore, placing greater emphasis 
on assessing affective domains may contribute to the 
long-term maintenance of empathy among medical 
students.

Enhancing empathy in the medical curriculum can 
involve several strategies. This includes hands-on 
learning through workshops and sharing patient sto-
ries, along with precise teaching methods like “Invite, 
listen, and summarize” [51]. Integrating empathy 
improving class into the curriculum by integrat-
ing subjects like Health Systems Science with varied 
activities and challenges can also be effective [51, 52]. 
It’s also important to reflect on these sessions after-
ward to process emotions and learn from them. Work-
ing together, students and staff can create relevant 
and engaging content [53]. Furthermore, emphasiz-
ing empathy as an intrinsic value, promoting cultural 
understanding and diverse interests, and teaching 
“deep acting” can cultivate authentic empathic con-
nections [52]. Addressing any obstacles to empathy, 
especially in residency programs, is vital to prevent 
a decrease in empathy as students progress through 
their medical training.

Several factors associated with low empathy lev-
els have been identified, but a constructive plan to 
address these factors is still lacking. Tavakol et al. have 
further reported that the barriers to empathy among 
medical students include a lack of role models, a high 

Table 3 Relationship between past and current family relationships with empathy levels (N = 520)
Variables Empathy level P-value High/Normal empathy Low empathy P-valuec

Mean ± SD n (%) n (%)
Relationship during childhood
 Family relationship 0.032a 0.005
  ≤ 8 102.4 ± 15.7 141 (66.5) 71 (33.5)
  9 or 10 104.8 ± 14.4 238 (77.5) 69 (22.5)
 Relationship with mother 0.104a 0.262
  ≤ 8 102.6 ± 15.5 108 (69.7) 47 (30.3)
  9 or 10 104.4 ± 14.7 271 (74.5) 93 (25.6)
 Relationship with father 0.138a 0.195
  ≤ 8 103.0 ± 15.3 152 (70.1) 65 (30.0)
  9 or 10 104.4 ± 14.8 227 (75.2) 75 (24.8)
 Relationship with yourself 0.032a 0.445
  ≤ 8 102.3 ± 14.8 148 (71.2) 60 (28.9)
  9 or 10 104.8 ± 15.0 230 (74.2) 80 (25.8)
Current relationship
 Family relationship 0.015a 0.041
  ≤ 8 102.2 ± 15.5 149 (68.4) 69 (31.7)
  9 or 10 105.0 ± 14.5 230 (76.4) 71 (23.6)
 Relationship with mother 0.007a 0.103
  ≤ 8 101.1 ± 15.2 92 (67.7) 44 (32.4)
  9 or 10 104.8 ± 14.8 286 (74.9) 96 (25.1)
 Relationship with father 0.024a 0.060
  ≤ 8 102.2 ± 15.6 137 (68.5) 63 (31.5)
  9 or 10 104.9 ± 14.5 241 (76.0) 76 (24.0)
 Relationship with yourself 0.079a 0.675
  ≤ 8 102.8 ± 14.7 165 (72.1) 64 (28.0)
  9 or 10 104.6 ± 15.2 213 (73.7) 76 (26.3)
aIndependent t-test, bANOVA, cChi-square, SD: Standard deviation
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workload, and an emphasis on cognitive assessment 
in the medical curriculum [48]. Additionally, any plan 
to improve empathy should be customized to the spe-
cific context of each university. For behavioral change 
to occur, learners must be motivated and hold posi-
tive attitudes toward the desired change, recognizing 
its significant benefits [54, 55]. Behavioral theories 
emphasize the importance of a strong sense of belong-
ing and autonomy for learners to adopt sustainable 
changes. Thus, strategy development should involve 
learners in co-creation processes [53].

The present study faced several limitations. First, it 
exclusively targeted medical students and residents 
from PCM and PMK, potentially limiting the gen-
eralizability of its findings to other medical colleges 
with different curricula. Second, the cross-sectional 
design precludes the determination of causality, and 
the paper-based data collection may result in some 
missing data, leading to the final regression model 
accounting for 332 (63.85%) participants. This may 
introduce potential volunteer bias. Nevertheless, the 
number of participants in the final model still exceeds 
the calculated sample size of 254. Third, the study did 
not account for other possible confounding factors, 
such as stress, anxiety, and burnout. Despite these 

limitations, a sensitivity analysis for unmeasured con-
founders demonstrated a relatively high E-value, sug-
gesting a robust association between the variables of 
interest and empathy levels, as detailed in Supplemen-
tary Tables 1 and 2. Fourth, the ratings of family rela-
tionships are simplistic and may not fully capture the 
complexities of family function. Thus, further research 
might be needed to verify the association between 
family function and empathy. Fifth, the present ques-
tionnaire is subjective and self-perceived, which may 
lead to potential inaccuracies [56]. However, self-per-
ception and self-awareness could also affect empathy, 
which is worth exploring [57].

Finally, the relatively low number of non-binary 
gender participants may lead to inconclusive findings 
regarding the relationship between non-binary gender 
and low empathy levels. To the best of our knowledge, 
data on this relationship is limited. Additionally, the 
results of the subgroup analyses may reflect the small 
sample size rather than the actual effect of an effect 
modifier. Moreover, the prevalence of non-binary indi-
viduals may be underestimated, and interpretations 
should be made with caution, given that non-binary 
participants in the present study accounted for only 
13 individuals (2.5%), whereas a survey in Thailand 

Table 4 Logistic regression analysis of factors associated with low empathy levels among medical students and residents in 
Phramongkutklao Hospital (N = 520)
Variables cOR 95%CI P-value aOR 95%CI P-value
Sex
 Male ref ref
 Female 1.22 0.82–1.83 0.327 1.11 0.65–1.91 0.701
 Non-binary N/A N/A
Educational level
 Pre-clinical student ref ref
 Clinical student 2.74 1.61–4.67 < 0.001 2.00 0.94–4.28 0.073
 Resident 3.53 2.13–5.88 < 0.001 3.01 1.46–6.18 0.003
Specialty preference
 People-oriented ref ref
 Procedure-oriented 4.53 2.03–10.11 < 0.001 4.16 1.54–11.18 0.005
 Technology-oriented 1.37 0.85–2.20 0.197 1.23 0.68–2.22 0.495
GPAX
 < 3.50 ref ref
 ≥ 3.50 1.02 0.68–1.53 0.911 1.42 0.80–2.52 0.230
Monthly household income (Baht)
 < 50,000 ref ref
 50,000 to 200,000 1.21 0.62–2.36 0.586 1.53 0.61–3.86 0.365
 > 200,000 2.34 1.15–4.77 0.020 2.97 1.09–8.10 0.034
Current family relationship ratings
 ≤ 8 ref ref
 9 or 10 0.67 0.45–0.98 0.042 0.56 0.33–0.95 0.033
Maudsley personality score
 Introversion ref ref
 Ambiversion and Extroversion 0.95 0.61–1.46 0.801 1.46 0.78–2.77 0.239
cOR; crude odds ratio, aOR; adjusted odds ratio, CI; confident interval, GPAX: cumulative grade point average
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Table 5 Subgroup analysis of multivariable logistic regression analysis of factors associated with low empathy levels among residents 
(N = 178)
Variables High/Normal empathy Low empathy cOR 95%CI P-value aOR 95%CI P-value

n (%) n (%)
Sex
 Male 56 (64.4) 31 (35.6) ref ref
 Female 56 (65.1) 30 (34.9) 0.97 0.52–1.81 0.918 0.88 0.37–2.08 0.768
 Non-binary 0 (0.00) 5 (100.0) N/A N/A
PCM graduate
 No 68 (65.4) 36 (34.6) ref ref
 Yes 42 (60.0) 28 (40.0) 1.26 0.67–2.35 0.470 0.79 0.05–1.79 0.185
Current specialty
 People-oriented 44 (69.8) 19 (30.2) ref ref
 Procedure-oriented 9 (39.1) 14 (60.9) 3.60 1.33–9.75 0.012 12.35 3.08–49.57 < 0.001
 Technology-oriented 53 (62.4) 32 (37.7) 1.40 0.70–2.80 0.344 2.93 1.05–8.12 0.039
GPAX
 < 3.50 67 (69.1) 30 (30.9) ref ref
 ≥ 3.50 33 (54.1) 28 (45.9) 1.89 0.98–3.68 0.059 3.46 1.40–8.59 0.007
Monthly household income (Baht)
 < 50,000 7 (53.9) 6 (46.2) ref ref
 50,000 to 200,000 51 (67.1) 25 (32.9) 0.57 0.17–1.88 0.358 0.45 0.10–1.92 0.278
 > 200,000 32 (58.2) 23 (41.8) 0.84 0.25–2.83 0.776 0.93 0.20–4.44 0.931
Current family relationship ratings
 ≤ 8 49 (56.3) 38 (43.7) ref ref
 9 or 10 63 (69.2) 28 (30.8) 0.57 0.31–1.06 0.076 0.27 0.11–0.65 0.003
Maudsley personality score
 Introversion 38 (63.3) 22 (36.7) ref ref
 Ambiversion and Extroversion 74 (62.7) 44 (37.3) 1.03 0.54–1.96 0.935 1.99 0.79–5.05 0.147
cOR; crude odds ratio, aOR; adjusted odds ratio, CI; confident interval, PCM; Phramongkutklao College of Medicine, GPAX: cumulative grade point average

Table 6 Multivariable linear regression analysis of factors associated with empathy level among medical students and residents in 
Phramongkutklao Hospital (N = 520)
Variables Adjusted β-coefficient 95%CI P-value
Sex
 Male ref
 Female 2.32 –0.93, 5.57 0.161
 Non-binary –16.12 –27.17, − 5.07 0.004
Educational level
 Pre-clinical student ref
 Clinical student –4.76 –8.80, − 0.73 0.021
 Resident –9.07 –13.06, − 5.07 < 0.001
Specialty preference
 People-oriented ref
 Procedure-oriented –8.69 –15.00, − 2.39 0.007
 Technology-oriented 0.23 – 3.13, 3.58 0.894
GPAX –3.73 –9.27, 1.81 0.186
Monthly household income (Baht)
 < 50,000 ref
 50,000 to 200,000 –1.11 –5.78, 3.56 0.639
 > 200,000 –3.22 –8.62, 2.19 0.242
Current family relationship ratings 0.82 –0.19, 1.83 0.113
Maudsley personality score –0.11 –0.32, 0.10 0.312
CI; confident interval, GPAX: cumulative grade point average



Page 13 of 14Lertsakulbunlue et al. BMC Medical Education          (2024) 24:951 

suggests that non-binary individuals might comprise 
up to 9% of the population [58, 59]. This discrepancy 
highlights the potential for an inconclusive relation-
ship and underestimates the true prevalence. This 
limitation underscores the necessity for further quan-
titative and qualitative research to validate the present 
study’s findings externally.

Conclusion
The present study successfully enrolled medical stu-
dents and residents from a single institute, provid-
ing valuable insights into factors associated with low 
empathy. These include residency status, preference 
for non-people-oriented specialties, high household 
income, poorer family relationships, and a higher 
GPAX among residents. Despite non-binary indi-
viduals showing relatively lower empathy compared 
to binary genders, the small sample size and possible 
underestimation render this finding inconclusive, 
requiring further studies for confirmation. Addition-
ally, empathy scores were lowest among sixth-year 
medical students. To address these factors, further 
planning should involve collaboration between stu-
dents and teachers to maintain a high level of empathy 
throughout the medical curriculum.
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