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Purpose: This study aimed to investigate the associations of the traits of autism spectrum 
disorder (ASD) and attention deficit hyperactivity disorder (ADHD) with depression and 
empathy among medical students.
Patients and Methods: A cross-sectional survey was conducted with 202 fifth-year 
students at a Japanese medical school for 10 months during their clinical clerkship. The 
survey included sociodemographic questions and validated tools to measure depressive 
symptoms (Hospital Anxiety and Depression Scale [HADS]), medical students’ empathy 
for patients (Jefferson Scale of Empathy-Student version [JSE]), ADHD traits (ADHD Self- 
Report Scale Screener [ASRS Screener]), and ASD traits (Autism-Spectrum Quotient 
Japanese version-21 [AQ-J-21]).
Results: A total of 151 students (response rate: 74.7%) participated in the survey. Of these, 
41 (27.2%) reported a total score of ≥ 20 on the HADS and were categorized as depressed. 
Depressed students reported significantly lower and higher rates of having a part-time job 
and a history of enrolment in other faculties, respectively, than non-depressed students. 
According to the cutoff criteria of the ASRS Screener and AQ-J-21, 31 (20.5%) and 42 
(27.8%) students reported ADHD and ASD traits, respectively. Multivariate regression 
analysis, controlling for age and sex, reported that higher age, ASRS Screener scores, and 
AQ-J-21 scores were significant predictors of higher HADS total scores. Additionally, higher 
AQ-J-21 scores significantly predicted lower JSE scores.
Conclusion: The degree of ADHD and ASD traits was significantly associated with 
depression. Moreover, the degree of ASD traits was significantly associated with lower 
empathy for their patients. It is important to consider that about 20–30% of medical students 
have these neurodevelopmental traits and to develop intervention strategies for improving 
depression and empathy.
Keywords: medical education, neurodevelopmental traits, mental health, empathetic 
attitudes

Introduction
In recent years, the critical effects of depression on the empathy, professional 
behavior, and performance of medical students have been recognized globally.1 

A systematic review reported that the prevalence of depression among medical 
students was 27.2%, similar to that among residents, and significantly higher than 
that of the general population matched for age.2 Despite the limited research on the 
prevalence of mental disorders other than depression in medical students, about 
30% of medical students who reported having disabilities in the United States are 
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reported to have attention-deficit/hyperactivity disorder 
(ADHD).3 According to an early intervention report by 
a mental healthcare team, 20% of the medical students 
they cared for were diagnosed with ADHD, followed by 
depression, anxiety, and adjustment disorders in 
frequency.4 A small Paraguayan study reported that 3% 
of their medical students had ADHD or autism spectrum 
disorder (ASD).5 Individuals with ADHD and ASD are 
assumed to lie on a continuum with typically developing 
individuals. Moreover, it has been observed that some 
atypically developing individuals are close to the diagnos
tic threshold for ADHD and/or ASD, experience few 
behavioral problems, display good cognitive function, 
and perform well, while others demonstrate various psy
chiatric disorders.6 In Japanese hospital pharmacists, 
ADHD and ASD traits have been reported to be associated 
with psychological distress, burnout, and compassion 
fatigue.7

A major mission of medical education is to educate 
physicians to express compassion and empathy toward 
their patients. Empathy in physicians within patient care 
settings is defined as the cognitive ability to understand 
a patient’s inner experiences and perspectives and to com
municate that understanding.8 Empathy has reported cor
relations with medical students’ clinical competency, and 
it is a core competency required in their clinical 
clerkships.9 However, medical students are regularly 
exposed to challenging academic demands and emotion
ally exhausting work environments. As a result, some 
evidence indicates a decline in empathy during clinical 
clerkships, thereby impairing their ability to communicate 
with patients and their overall competence.10,11

However, existing studies have not examined the asso
ciations of ADHD and ASD traits with depression and 
empathy among medical students. Thus, this study aimed 
to investigate whether ADHD and ASD traits are asso
ciated with depression and empathy among Japanese med
ical students.

Patients and Methods
Study Design and Participants
In Japan, medical education requires a 6-year undergraduate 
program, with the last 2 years devoted to clinical clerkships. 
A cross-sectional survey was conducted among fifth-year 
students at a medical school. The survey was implemented 
twice in November 2019 and 2020, for 10 months after the 
students started their clinical clerkship. A total of 202 

students were invited to participate in an online survey 
using Google Forms. They were provided with a gift certi
ficate of 500 yen as an incentive to complete the survey. This 
study was conducted according to the Strengthening the 
Reporting of Observational Studies in Epidemiology 
(STROBE) statement guidelines. All respondents provided 
written consent before completing the survey.

Measures
Depression
In this study, the Hospital Anxiety and Depression Scale 
(HADS), developed for clinical populations, was 
employed to measure psychological distress.12 This scale 
has been widely used in previous studies among students 
in general and medical students.2,13,14 The HADS com
prises two subscales—on anxiety and depression—includ
ing seven items each with a 4-point Likert scale. Each 
subscale score ranged from 0–21, and the total score 
ranged from 0–42. A higher total score indicated greater 
psychological distress. The psychometric properties of the 
Japanese version of the questionnaire have been validated. 
The cutoff points of the HADS total score for screening 
major depressive disorder and adjustment disorder were 
19/20 (sensitivity 82.4%, specificity 96.3%) and 10/11 
(sensitivity 91.5%, specificity 65.4%), respectively,15 In 
the present study, medical students with a total score of 
≥ 20 on the HADS were categorized as depressed.

Empathy
The Jefferson Scale of Empathy-Student version (JSE) was 
used to measure empathy between medical students and 
patients.16 The JSE is a 20-item Likert-type self- 
administered questionnaire that assesses empathetic attitudes 
of healthcare professionals within patient care settings. The 
total scores on this scale ranged from 20–140. The scale 
measures three aspects of empathy—perspective-taking, 
compassionate care, and the ability to stand in the patient’s 
shoes—where higher scores indicate greater empathy. The 
Japanese version of this scale has been psychometrically 
validated.17

ADHD and ASD Traits
The World Health Organization has developed the Adult 
ADHD Self-Report Scale (ASRS) as a screening tool for 
adult ADHD and translated it into various languages, 
including Japanese. In accordance with the Diagnostic 
and Statistical Manual of Mental Disorders-Fourth 
Edition’s ADHD criteria, ASRS has 6 and 12 items in 
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Part A (ASRS-Screener) and B, respectively. The ASRS- 
Screener comprises six items that predict ADHD symp
toms most accurately and meeting four or more of the six 
items is considered to be highly consistent with an adult 
ADHD diagnosis.18

The Autism Spectrum Quotient (AQ) is a 50-item self- 
administered scale, developed by Baron-Cohen et al,19 

which is used worldwide to measure the degree of ASD 
traits present in adults with normal-range intelligence 
scores. Two Japanese versions of this scale have been 
psychometrically validated.20,21 A shortened version of 
the Japanese version of the AQ (AQ-J)—AQ-J-21—was 
developed by Kurita et al,20 which reported a higher sen
sitivity and specificity than the 50-item AQ-J. The cutoff 
point of the AQ-J-21 total score was 12 points for distin
guishing between patients with ASD and a control group 
selected from the general population.

Demographic and Occupational Characteristics
Demographic information regarding participants’ gender, 
age, marital and parental status, cohabitants, extracurricu
lar activities, prior enrollment in other academic depart
ments, part-time jobs, and alcohol consumption (more than 
three drinks per week) was obtained. Marital and parental 
status were excluded from the analysis because only one 
student was married and parenting children with the same 
person.

Statistical Analysis
Descriptive statistics were computed for the study sample, 
including absolute and relative frequencies (%), mean, and 
standard deviation (SD). Furthermore, students with and 
without depression were statistically compared using 
a bivariate analysis. Categorical variables were assessed 
using the χ2 test, while continuous variables were assessed 
using the t-test (normal distribution) and Mann–Whitney 
U-test (non-normal distribution). Multivariate linear 
regression analyses were used to examine the association 
of ADHD and ASD traits with depression and empathy 
while controlling for potential covariates.22 The following 
variables were incorporated into the models: gender (cate
gorical), age (continuous), and ADHD and ASD trait 
scores evaluated by the ASRS Screener and AQ-J-21 
(continuous). All statistical analyses were performed 
using EZR (Saitama Medical Center, Jichi Medical 
University), which is a graphical user interface for 
R (The R Foundation for Statistical Computing, Vienna, 

Austria), with statistical functions frequently used in bios
tatistics. Statistical significance was set at p < 0.05.

Results
Among the 202 fifth-year medical students, 151 completed 
the online survey. Of these, 52 (34.4%) were women, and 
the mean age was 23.7 years (SD: 1.67) (Table 1). 
Participants’ mean total score on the HADS was 15.21 
(SD: 6.53). Depression was screened among 27.2% (n = 
41, 95% confidence interval [CI]: 20.2–35.0) of the med
ical student participants.

Accordingly, participant characteristics were compared 
between the two participant groups: depressed and non- 
depressed medical students (Table 2). Compared to non- 
depressed medical students, depressed medical students were 
significantly less likely to have part-time jobs and were more 
likely to be enrolled in other faculties. Moreover, depressed 
medical students’ mean scores were significantly higher than 

Table 1 Demographic Characteristics and Descriptive Statistical 
Data of Medical Students

n = 151

Number (%, 95% CI)

Gender (female) 52 (34.4, 26.9–42.6)

Alcohol consumption more than 3 
times/week

22 (14.6, 9.4–21.2)

Participation in extracurricular activities 102 (67.5, 59.5–74.9)

Living alone 54 (35.8, 28.1–44.0)

History of enrollment in other faculties 7 (4.6, 1.9–9.3)

A part-time employment 104 (68.9, 60.8–76.2)

With depression * 41 (27.2, 20.2–35.0)

With ADHD traits ** 31 (20.5, 14.4–27.9)

With ASD traits *** 42 (27.8, 20.8–35.7)

Mean (SD)

Age (years) 23.70 (1.67)

ASRS Screener 2.30 (1.62)

AQ-J-21 9.30 (3.83)
HADS total 15.21 (6.53)

JSE 101.06 (14.80)

Notes: *HADS score of 20 or higher was defined as having depression, **ASRS 
screener score of 4 or higher was defined as having ADHD traits, ***AQ-J-21 score 
of 12 or higher was defined as having ASD traits. 
Abbreviations: ADHD, attention-deficit/hyperactivity disorder; AQ-J, Autism- 
Spectrum Quotient, Japanese version; ASD, autism spectrum disorder; ASRS, 
Adult ADHD Self Report Scale; HADS, Hospital Anxiety and Depression Scale; 
JSE, Jefferson Scale of Empathy-Student version; CI, confidence interval; SD, stan
dard deviation.
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that of non-depressed medical students for the ASRS Screener 
and AQ-J-21 and significantly lower for the JSE.

Associations of ADHD and ASD Traits 
with Depression and Empathy in Japanese 
Medical Students
Based on the ASRS and AQ-J-21 cutoff values, the prevalence 
rates of ADHD and ASD traits were 20.5% (n = 31, 95% CI: 
14.4–27.9) and 27.8% (n = 42, 95% CI: 20.8–35.7), respec
tively. Furthermore, we controlled for the covariates of gender 
and age and performed multiple linear regression analysis to 
examine the association of ADHD and ASD traits with depres
sion, as evaluated by the HADS total score (Table 3). We 
obtained a model that explained 24.5% of the variance. This 
model reported that age (β = 0.85, 95% CI: 0.29–1.42), ASRS 
Screener score (β = 1.10, 95% CI: 0.48–1.72), and AQ-J-21 
score (β = 0.40, 95% CI: 0.14–0.66) significantly predicted the 
HADS total score. Similarly, another multiple regression ana
lysis was performed, controlling for gender and age as covari
ates, to examine the association of ADHD and ASD traits with 
empathy, as assessed using the JSE score (Table 4). We 
obtained a model that explained 15.1% of the variance. In 

this model, the AQ-J-21 score (β = −1.31, 95% CI: −2.00 to 
−0.77) significantly predicted the JSE score.

Discussion
In this study, 27.2% of fifth-year medical student partici
pants (n = 151) reported total HADS scores above the 
depression cutoff criteria, at 10 months after the start of 
their clinical clerkship. Medical students with severe 
depression worked part-time jobs less often, apart from 
their studies, and were more often enrolled in other 

Table 2 Demographic Characteristics and Descriptive Statistical Data of Medical Students Grouped by the Presence of Depression*

Student without Depression 
(N=110)

Student with Depression 
(N=41)

Significance Tests**

Mean (SD) Mean (SD)

Gender (female) 42 (38.2) 10 (24.4) F(1) = 1.94, p-value = 0.16

Alcohol consumption more than 3 

times/week

14 (12.7) 8 (19.5) F(1) = 0.63, p-value = 0.43

Participation in extracurricular 

activities

78 (70.9) 24 (58.5) F(1) = 1.56, p-value = 0.21

Living alone 71 (64.5) 26 (63.4) F(1) = 0.00, p-value = 1

Presence of a part-time job 84 (76.4) 20 (48.8) F(1) = 9.35, p-value = 0.002***

History of enrollment in other 
faculties

0 (0.0) 7 (17.1) F(1) = 16.021, p-value = 0.000***

Number (%) Number (%)

Age 23.41 (1.03) 24.46 (2.58) U = 1825.5, p-value = 0.059

ASRS Screener 1.98 (1.54) 3.15 (1.56) U = 1319, p-value = 0.000***
AQ-J-21 8.89 (3.92) 10.39 (3.39) t = −2.1639, p-value = 0.032***

JSE 104.07 (14.04) 92.98 (13.87) U = 3225.5, p-value = 0.000***

Notes: *Hospital Anxiety and Depression Scale score of 20 or higher was defined as depression; **Chi-squared tests for categorical data. Mann–Whitney U-test or t-test for 
numerical data; ***p < 0.05. 
Abbreviations: ASRS, Adult ADHD Self Report Scale; AQ-J, Autism-Spectrum Quotient, Japanese version; HADS, Hospital Anxiety and Depression Scale; JSE, Jefferson 
Scale of Empathy-Student version; SD, standard deviation.

Table 3 Multiple Linear Regression Analysis Between 
Depression and ADHD/ASD Traits, Adjusted by Gender and Age

β (95% CI*) Multiple R2

HADS Constant −11.78(−25.29, 1.73) 0.245

Gender 0.69 (−1.29, 2.66)

Age 0.85 (0.29, 1.42)
ASRS Screener 1.10 (0.48, 1.72)
AQ-J-21 0.40 (0.14, 0.66)

Note: Bold text indicates statistical significance at p  <  0.05. 
Abbreviations: ADHD, attention-deficit/hyperactivity disorder; AQ-J, Autism- 
Spectrum Quotient, Japanese version; ASD, autism spectrum disorder; ASRS, 
Adult ADHD Self Report Scale; CI, confidence interval; HADS, Hospital Anxiety 
and Depression Scale.

https://doi.org/10.2147/AMEP.S334155                                                                                                                                                                                                                                

DovePress                                                                                                                               

Advances in Medical Education and Practice 2021:12 1262

Watanabe et al                                                                                                                                                       Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


faculties previously. Multiple regression analysis revealed 
that higher age and the degree of ADHD and ASD traits 
had a significant positive association with the severity of 
depression. However, empathy for the patients, as evalu
ated by the JSE scores, reported a significant negative 
association only with the degree of ASD traits.

A nationwide Norwegian population-based study sug
gested that adults with ADHD and/or ASD reported a 3– 
3.7 times higher prevalence of major depressive disorder 
than adults without either.23 Despite the existing research 
on the association of ADHD and ASD traits with psycho
logical distress among hospital pharmacists, there have 
been no previous reports examining the association of 
the degree of ADHD and ASD traits with depression in 
medical students.7 The current study results suggest that 
the degree of ADHD and ASD traits may be a risk factor 
for depression among medical students. In addition, this 
study found associations between older age and depres
sion. Existing reports have observed an association 
between depression and grade level in medical students, 
but not with student ages in the same academic year.24–26 

In Japan, several medical students enter medical school 
immediately after high school graduation, thus same year 
medical students’ age is almost uniform. However, many 
older medical students either transfer from other faculties 
or have to repeat their school years. As a result, older 
medical students might be more likely to be isolated and 
depressed. Therefore, medical students with these charac
teristics need to be treated cautiously for depression. 
Furthermore, a higher degree of ASD traits was associated 
with lower levels of empathy in the present study. This 
result was consistent with a previous study among 
Japanese pharmacy students.27 Among medical students 
with strong ASD traits, some interventions are particularly 
needed for depression prevention and improved empathy. 

Despite the effectiveness of communication skills and 
mindfulness training for improving empathy in medical 
students,28–30 developing interventions for medical stu
dents with ASD traits continues to remain a challenge. 
Among the AQ subscales (social skills, attention switch
ing, attention to detail, communication, and imagination), 
social skills significantly predicted decreased empathy and 
helping motivation in adults with ASD.31 Moreover, beha
vioral therapy interventions, such as theory of mind train
ing, have demonstrated increased empathy in children with 
autism.32,33 Similarly, mindfulness-based therapy and 
acceptance and commitment therapy have also demon
strated effectiveness in alleviating depressive symptoms 
in adults with ASD.34,35

This study has several limitations. First, this was 
a cross-sectional study, and a causal relationship could 
not be determined between the surveyed factors—ADHD 
and ASD traits, depression, and empathy. However, 
ADHD and ASD represent developmental traits and there
fore logically antedate depression; therefore, these traits 
may then still not be causal factors but can at least be 
predictors of depression. Second, this study used self- 
administered questionnaires, which may have caused 
information bias. Despite the validation of these question
naires, a definitive diagnosis could not be established. 
Third, a potential selection bias may have arisen because 
the questionnaires were not answered by all participants. 
However, this bias may be very small, as almost 75% of 
the current study participants answered the questionnaires. 
Lastly, this was a single-center study, and the hospital, 
where this study was conducted, is similar to other physi
cian training institutions in Japan. However, it is necessary 
to conduct similar studies at other institutions in the future 
to ensure the accurate generalization of these findings.

Conclusion
This is the first study to explore the associations of neu
rodevelopmental traits with depression or empathy among 
medical students. About 30% of the medical students in 
Japan scored above the screening threshold for major 
depressive disorder during their clinical clerkship. Older 
age and a higher degree of ADHD and ASD traits were 
positively associated with the severity of depression. 
Furthermore, ASD traits are also associated with lower 
empathy for their patients. Therefore, intervention strate
gies should be urgently developed to accommodate the 
worsening depression and lower empathy among medical 
students with these traits.

Table 4 Multiple Linear Regression Analysis Between Empathy 
and ADHD/ASD Traits, Adjusted by Gender and Age

β (95% CI*) Multiple R2

JSE Constant 126.31 (94.25, 158.36) 0.151

Gender −0.99(−5.67, 3.69)

Age −0.40 (−1.74, 0.94)
ASRS Screener −0.98235 (−2.44, 0.47)

AQ-J-21 −1.38 (−2.00, −0.77)

Note: Bold text indicates statistical significance at p  <  0.05. 
Abbreviations: ADHD, attention-deficit/hyperactivity disorder; AQ-J, Autism- 
Spectrum Quotient, Japanese version; ASD, Autism Spectrum Disorder; ASRS, 
Adult ADHD Self Report Scale; CI, confidence interval; JSE, Jefferson Scale of 
Empathy-Student version.
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Abbreviations
ADHD, attention-deficit/hyperactivity disorder; AQ-J, 
Autism-Spectrum Quotient, Japanese version; ASD, aut
ism spectrum disorder; ASRS, Adult ADHD Self Report 
Scale; CI, confidence interval; HADS, Hospital Anxiety 
and Depression Scale; IRB, Institutional Review Board; 
JSE, Jefferson Scale of Empathy-Student version; SD, 
standard deviation.
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