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Background: Medical students and residents are
known to have high rates of depression, a common
stress-related challenge that impairs quality of life
and job satisfaction and predisposes those affected
to general medical illness. Our primary hypothesis
was that premedical students would exhibit
greater depressive symptoms than nonpremedical
students. A secondary aim was to explore the
interactions of premedical student status with
gender and ethnicity in the context of depression.

Method: In this cross-sectional study
647 premedical and 1,495 nonpremedical
undergraduates at the University of California, San
Diego, were surveyed to examine whether seeds
of depression can be identified even before formal
medical training. Participants completed a series
of demographic questions along with the 9-item
Patient Health Questionnaire to gauge depression
intensity. The survey was made available online for
a period of 3 months from March 2009-June 2009.

Results: Premedical students were more
likely to meet screening criteria suggestive of
the presence of major depressive disorder and to
exhibit more severe depression than nonpremedical
students. Female premedical students exhibited
greater depression than female nonpremedical
students and males in general. Hispanic premedical
students, in particular, had a greater prevalence
of depression and greater intensity of depressive
symptoms than other premedical students and
Hispanic nonpremedical students. No differences
were found in current, past, or family history
between premedical and nonpremedical students.

Conclusions: These findings underscore the
importance of understanding the unique strains
and mental health consequences of a premedical
curriculum, especially for women and certain
minority ethnic populations. A meaningful
next step would be a larger study, conducted
by several representative university campuses,
to confirm these findings; a follow-up of these
cohorts could track longitudinal progress. More
research must be done to determine the etiology
of these findings with the ultimate intention
of identifying opportunities for prevention
and early intervention, which may provide
significant public health payoffs in the long run.
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M edical students, interns, and resident physicians
are exposed to unique pressures that render
them vulnerable to a variety of stress-related health
challenges. One example that has received much recent
attention is the development of major depressive disorder
(MDD). MDD is common in medical students and
residents, can radically impair quality of life, may lead
to career shifts, and can have substantial psychosocial,
general medical, and psychiatric adverse sequelae.'~
Does the risk for these occupational hazards begin in
medical school, or can their seeds be identified earlier
in life? The answer may help identify opportunities for
prevention and early intervention that could provide
huge public health payoffs in the long run. This article
attempts to answer that question by assessing the intensity
and prevalence of depressive symptoms in premedical
students before entering formal medical training.
A debilitating and life-shortening illness, MDD is
a prominent cause of disability, health impairment,
and mortality and is largely, but not exclusively, related
to increased rates of suicide.® The current literature
suggests that there are high levels of depression in
medical students," interns, and residents,*"® which may
contribute to the higher rates of physician suicide.”
The suicide rate among male and female physicians is
40% and 130% higher, respectively, than that of men
and women in the general population.® Problems
with drug abuse and alcohol and increased access to
and knowledge about potentially lethal medications,
especially under circumstances of heightened stress, have
been cited as reasons for this elevation in suicide rate.
Among female physicians, degrading experiences and
sexual harassment may also be contributing factors.”?
Because of the high levels of MDD in medical students,
house staff, and other physicians, a natural next step is
to identify whether the risk for MDD begins in medical
school or perhaps even earlier. One possibly rewarding
place to look is during undergraduate years. With
increasing pressures to achieve top grade point averages,
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CLINICAL PoOINTS

¢ Premedical students have greater depression prevalence and severity than

nonpremedical students.

¢ Premedical female students and certain minority groups, such as Hispanics and Asians,

may be at increased risk for depression.

¢ Awareness of certain premedical students’ risk for depression may alert university
administrators, student health services, and physicians to develop targeted primary
prevention strategies, screening and diagnostic programs, and accessible early intervention.

score highly on the Medical College Admission Test, and
involve oneself in multiple commitments such as clinical
volunteering, research, and other extracurricular activities,
premedical student expectations are high. Although it has
been shown that medical students enter their first year of
training with similar depression intensity as the general
public,? little empirical data have been collected regarding
depression among premedical college undergraduates.

To begin to rectify these gaps in our knowledge,
this cross-sectional study surveys premedical
and nonpremedical undergraduates at the
University of California, San Diego (UCSD), in
order to assess the intensity of depression among
college premedical undergraduates. Our primary
hypothesis is that premedical students will exhibit
greater depressive symptoms than nonpremedical
students. As a secondary aim, we will also explore
the interactions of premedical student status with
gender and ethnicity in the context of depression.

METHOD

Participants and Procedure

The original online survey sample consisted of 2,427
participants who were recruited through 3 means: (1)
UCSD Psychology Department Experimetrix course
credit program, (2) an invitational e-mail sent to
all members of the Health and Medical Professions
Preparation Program, and (3) an invitational e-mail sent
to all UCSD undergraduate students who had declared
1 or more of the 8 majors in the biology department:
biochemistry and cell biology; ecology, behavior, and
evolution; general biology; microbiology; molecular
biology; bioinformatics; human biology; and physiology
and neuroscience.!? Participants were informed that the
study aimed to assess depression in undergraduates and
were offered either course credit or entry into a raffle for
gift cards as compensation. Precautions such as removal
of all identifying markers were taken to ensure anonymity
of the responses. The survey was made available online
for a period of 3 months from March 2009-June 2009.

The depression questionnaire consisted of
demographic and basic clinical questions, and the
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9-item Patient Health Questionnaire (PHQ-9).!!
Demographic and clinical information included gender,
ethnicity, age, major, premedical status, graduation
date, past and current history of MDD, family history
of MDD, and perceived financial strain (scale of 1-7).

Measuring depression. The PHQ-9 consists of 9
questions based on the DSM-IV criteria for a major
depressive episode. This depression screening tool has
proven to be reliable and valid relative to diagnoses
provided by mental health professionals and other
depression assessment tools across many populations.
Scoring of the PHQ-9 followed standard procedures;
individual item scores ranged from 0 (never) to 3 (nearly
every day), and the total possible score ranged from 0 to
27. Total mean scores were used as an index of depression
symptom intensity. Standard PHQ-9 criteria were used to
designate cut-off points for insignificant, mild, moderate,
moderately severe, and severe depression symptomatology
as well as for symptoms suggestive of MDD'*as follows:

11-13

o Criteria for insignificant depression:
total PHQ-9 score of 0-4

o Criteria for mild depression:
total PHQ-9 score of 5-9

o Criteria for moderate depression
total PHQ-9 score of 10-14

o Criteria for moderately severe depression:
total PHQ-9 score of 15-19

o Criteria for severe depression: total
PHQ-9 score of 20-27

o Criteria for symptoms suggestive of MDD
(yes or no): at least 5 of the 9 questions are
answered with either “more than half the days”
or “nearly every day;” 1 of which must be either
question 1 (feeling little interest or pleasure
in doing things) or question 2 (feeling down,
depressed, or hopeless). Participants who meet
these criteria are designated “met DSM criteria.”
This is in comparison to subjects designated as
“diagnosed MDD” who answered positively to
our survey query asking if participants have been
given a current clinical diagnosis of MDD.
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Table 1. Premedical and Nonpremedical Student Demographics?

Demographic n Premedical (n=647) Nonpremedical (n=1,495) EI? pb
Age, mean=SD, y 2,142 20.0+1.6 20.5%2.1 F=40.24 <.001
Gender
Female 1,529 68.9 72.4 X2: 2.72 .099
Male 613 31.3 27.6
Ethnicity F=2894 <.001
Asian 1,185 57.3 54.4 =153 216
White 563 21.6 28.3 X2: 10.33 .001
Hispanic 211 8.3 10.5 =236 124
Other 183 12.7 6.8 X2:20.24 <.001
Clinical and past history
Past history of MDD 70 33 33 x2=0.00 995
Family history of MDD 258 12.6 11.9 x2=0.20 654
Diagnosis of MDD 36 2.2 1.5 *=1.30 254

*Data are presented as % unless otherwise specified.
"Bolded values indicate statistical significance.
Abbreviation: MDD = major depressive disorder.

Table 2. Premedical and Nonpremedical Student Depression?

Variable n Premedical (n=647) Nonpremedical (n=1,495) FIx? pb

PHQ-9 depression score
Intensity, mean +SD 2,142 8.0+5.7 6.9+52 F=17.94 <.001
Symptomatic MDD¢ 253 14.7 10.6 =734 .007

Severity cutoffs F=28.94 <.001
Insignificant (0-4) 816 334 40.1 *=8.72 .003
Mild (5-9) 711 33.4 33.1 *=0.02 901
Moderate (10-14) 373 19.0 16.7 X2: 1.64 .200
Moderately severe (15-19) 174 9.4 7.6 ¥=2.12 .146
Severe (20-27) 68 48 2.5 X’=7.88  .005

*Data are presented as % unless otherwise specified.
"Bolded values indicate statistical significance.

At least 5 of the 9 questions are answered with either “more than half the days” or “nearly every day,” 1 of
which must be either question 1 (feeling little interest or pleasure in doing things) or question 2 (feeling

down, depressed, or hopeless).

Abbreviations: MDD =major depressive disorder, PHQ-9 = 9-item Patient Health Questionnaire.

Analysis

For continuous variables, an analysis of variance
was used to compare groups and to test interactions
between different covariates. For categorical variables,
X statistical analysis was used to explore differences
between premedical students and the presence of MDD
as defined by PHQ-9 criteria, current diagnosis of
MDD, past history of MDD, family history of MDD,
and the 5 categories of depression severity. In our
analysis of ethnicity, 22 African American students,
69 Indian American students, and 92 “other” students
were grouped together into 1 category labeled “other”
As part of the analysis for gender and ethnicity, MDD
prevalence and mean PHQ-9 scores between premedical
and nonpremedical students were analyzed for males
and females separately; the same was done for each of
the ethnic groups. Tukey’s HSD test was used for post
hoc analysis when appropriate. Although PHQ-9 data
were not normally distributed, parametric analysis was
utilized because of the large sample size. All tests were
2-sided with a type I error rate of 0.05 and were done
with SPSS version 17.00 (SPSS Inc, Chicago, Illinois).
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RESULTS

Of the original 2,427 participants, the 285 students
who did not answer the demographic questions regarding
gender, ethnicity, and premedical status or who omitted
items on the PHQ-9 were excluded from all analyses. The
remaining 2,142 students consisted of 647 premedical and
1,495 nonpremedical undergraduate students at UCSD.

Overall. As seen in Table 1, the premedical and
nonpremedical groups were significantly different on
their age (F,=40.24, P<.001); however, this difference
is not clinically relevant (20.0 vs 20.5). These groups
also had similar gender distributions. The majority of
participants were Asian American (n=1,185), with
whites (n=563) and Hispanics (n=211) being the next
largest populations, followed by other (n=183) (F=28.94,
P<.001). A greater portion of the nonpremedical students
were white compared to premedical students (28.3% vs
21.6%, x*=10.33, P=.001). On the other hand, the group
classified as “other” comprised a greater portion of the
premedical group than the nonpremedical group (12.7%
vs 6.8%, X*=20.24, P<.001). There were no differences
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Table 3. Gender and Ethnicity in Depression

Major Depressive Disorder

(based on PHQ-9 symptomatology), n (%)

Depression Intensity
(based on PHQ-9 mean score), mean + SD

Premedical Nonpremedical Premedical Nonpremedical
Variable (n=647) (n=1,495) X p? (n=647) (n=1,495) F p?
Gender
Female 79 (17.7) 117 (10.8) 13.50  <.001 8.6+£59 7.1+£52 2247  <.001
Male 16 (8.0) 41 (10.0) 0.64 425 6.7+5.2 6.3%5.1 0.56 455
Ethnicity
Asian 53 (14.3) 91 (11.2) 2.30 129 8.1+5.7 7.2%5.1 7.56 .006
White 17 (12.1) 45 (10.6) 0.24 .622 6.8+5.6 6.6+5.3 0.16 .691
Hispanic 15 (27.8) 13 (8.3) 13.27 <.001 9.8+6.7 6.4%5.0 1561 <.001
Other 10 (12.2) 9(8.9) 0.53 469 8.3+5.1 7.0+54 2.85 .093

*Bolded values indicate statistical significance.
Abbreviation: PHQ = Patient Health Questionnaire.

between groups in past or family histories of MDD
or in the likelihood of being diagnosed with MDD.

As seen in Table 2, premedical students had
significantly greater PHQ-9 mean scores for depression
intensity than nonpremedical students (8.0 vs 6.9,
F,=17.94, P<.001) and were more likely to meet
PHQ-9 symptomatic criteria for MDD (14.7% vs
10.6%, x*=7.34, P=.007). A significant relationship
was observed between the PHQ-9 severity cut-offs and
premedical status (F=28.94, P<.001), with premedical
students more likely to be rated as severely depressed
(4.8% vs 2.5%, x>=7.88, P=.005) and less likely to
have insignificant depression than nonpremedical
students (33.4% vs 40.1%, x*=8.72, P=.003).

Gender and depression. Overall, female students
were more likely to meet PHQ-9 symptomatic criteria
for MDD than male students (12.8% vs 9.3%, x*=5.21,
P=.023). A 2-way analysis of variance revealed a
significant interaction between premedical status and
gender (F,=4.10, P=.043), with female premedical
students having higher mean PHQ-9 scores than female
nonpremedical students (8.6+5.9 vs 7.1 +5.2) and male
students both premedical (8.6 +£5.9 vs 6.7+5.2) and
nonpremedical (8.6+5.9 vs 6.3+5.1). As seen in Table 3,
more premedical females than nonpremedical females
met PHQ-9 criteria for MDD (17.7% vs10.8%, x*>=13.50,
P<.001). Premedical females also showed greater
depression intensity than nonpremedical females based
on mean PHQ-9 scores (8.6 vs 7.1, P<.001). There were
no differences between premedical and nonpremedical
males in either MDD prevalence or depression intensity.

Ethnicity and depression. There was a significant
interaction between premedical status and ethnicity
with regard to mean PHQ-9 scores (F,=3.57, P=.14).
Post hoc analysis found greater depression intensity
in Hispanic premedical students compared to white
premedical students (9.8 £6.7 vs 6.8 +5.6, P=.006)
and to Hispanic nonpremedical students (9.8 £ 6.7 vs
6.4%5.0, P<.001). Hispanic premedical students were
more likely to meet symptomatic criteria for MDD
than Hispanic nonpremedical students (27.8% vs 8.3%,
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x?=13.27, P<.001) and all other ethnicities (27.8%
vs 12.1%-14.3%, x*=8.06, P=.005). Finally, Asian
premedical students had greater mean depression
intensity than Asian nonpremedical students (8.1 vs 7.2,
P=.006). There were no significant 3-way interactions
between premedical status, gender, and ethnicity.
Current, past, and family history of MDD. As
expected, students with symptoms suggestive of MDD
as defined by the PHQ-9 were more likely to carry a
current diagnosis of MDD (9.6% vs 0.6%, x>=106.85,
P<.001), to have had a past diagnosis of MDD (10.6%
vs 2.4%, x> =45.49, P<.001), and to have had a family
history of MDD (16.7% vs 11.5%, x*=5.59, P=.018). No
differences were found in current, past, or family history
between premedical and nonpremedical students.

DISCUSSION

This study is the first we are aware of that
examines depression in undergraduate premedical
students. The results support our main hypothesis
that premedical students would have higher scores
on the PHQ-9, indicating greater depressive
symptoms, than nonpremedical students.

Key findings include greater intensity of
depression in premedical students compared to
nonpremedical students, particularly among female
and Hispanic students. There was a substantial
discrepancy between the number of students with
MDD based on PHQ-9 criteria and the number
actually carrying a clinical diagnosis of MDD.

Premedical Student Depression

Premedical students were found to have both greater
depression intensity and prevalence of MDD than
nonpremedical students. Furthermore, nearly twice the
number of premedical students belonged in the category
of “severely depressed” as nonpremedical students.
These results extend several previous studies showing
greater intensity and prevalence of depression in medical
students, interns, residents, and physicians than in
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age-matched controls"*> and suggests a continuity of

depressive symptoms in physicians going back at least

as far as undergraduate studies. This is one of the first
studies to show an early emergence of depression during
the premedical stage of training. The discrepancy between
the number of premedical students diagnosed with MDD
(2.2%) and the number of premedical students meeting
PHQ-9 criteria for MDD (14.7%) is consistent with a
previous study in which 15.2% of medical students were
found to be depressed, yet only 26.5% of them were
receiving treatment.' Taken together, these findings
suggest that premedical and medical students with
clinically significant self-rated depressive symptoms

may be both underdiagnosed and undertreated.

Gender and Premedical Status Interaction
Premedical female students were found to have
both greater depression intensity and prevalence of
MDD than nonpremedical female and male students.
This result is similar to many previous studies that
have found strong associations between female gender
and increased depression rates.’ For example, 1 study
calculated a 2:1 female to male ratio for both MDD
and dysthymia.'! This study suggests that females who
choose to pursue medicine may have 2 risk factors
that combine and result in an even greater overall
depression intensity than being a female or a premedical
student alone. Furthermore, these findings support
previous research showing differences in depression
by gender with higher rates among female medical
students.® The lack of differences in MDD prevalence
and depression intensity between premedical and
nonpremedical males students may suggest the possibility
of a gender-specific phenomenon. More research must
be done in order to determine the exact relationships
between gender, depression, and premedical status.

Ethnicity and Premedical Status Interaction

Hispanic premedical students had greater depression
intensity than white premedical students and Hispanic
nonpremedical students with a prevalence of MDD
twice that of other ethnicities. This finding is similar to
those of a previous study of Hispanic medical students in
which the Hispanic medical students were 3.4 times more
likely to be depressed than non-Hispanic students.'®

Additionally, Asian American premedical students
were found to have greater depression intensity than
Asian American nonpremedical students. An underlying
reason for this vulnerability may include culturally
specific maladaptive and parent-driven perfectionism,
which has been linked with risk for depression among
Asian Americans.!” Also, Asian Americans were less likely
to seek social and emotional support and more likely to
be depressed than whites.!3!° This sense of perfectionism
alongside a lesser tendency to seek support, when
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combined with the stress of trying to get into medical

school, may lead Asian American premedical students to

greater levels of depression than nonpremedical students.
For both Asian American and Hispanic premedical

students, research leading to a better understanding

of the complex relationship between culture and

depression may help lead to development of

meaningful primary prevention and early intervention

strategies targeting these groups. Such discoveries

could provide enormous public health benefits.

Limitations

Several limitations must be considered in the
context of these findings. First, the nonpremedical
students outnumbered the premedical students by over
2-fold. Second, the gender distribution was such that
roughly 70% of the responders were female. Third,
the ethnic distribution of the responders (55% Asian
American, 26% white, 10% Hispanic, and 9% other)
was not representative of the US population, making
generalization to other student groups difficult. Fourth,
the survey population consisted primarily of students with
interests in biology, psychology, or medicine. Thus, results
may not be generalizeable to all undergraduates at UCSD
or premedical students at other universities. Finally,
the cross-sectional nature of this study precludes the
possibility of making causal connections. These caveats
aside, the substantial sample, and the implementation
of validated and psychometrically sound measures of
depression, provide important preliminary findings
in a clinically meaningful area of investigation.

Concluding Remarks

Premedical students face a variety of extrinsic and
intrinsic pressures. Fierce competition for medical
school placement breeds high extrinsic pressures to
achieve stellar grade point averages, possess unique
extracurricular activities, produce remarkable
research experiences, and participate in meaningful
volunteer work. Intrinsic pressures of self-motivation,
perfectionism, hard work, and determination, the
very things we admire physicians for, may be the same
traits, which, when combined with extrinsic pressures,
become a hindrance to a person’s well being. Additional
contributing factors, such as female gender and
Hispanic ethnicity, together paint an overall picture of a
premedical student’s vulnerable mental health. A dynamic
interplay of many factors contributes to stress, strain,
mental health, and mental illness. However, due to the
lack of research, especially randomized, longitudinal
studies, these conclusions still remain speculative. A
meaningful next step should be a larger study, possibly
conducted at several representative university campuses,
to confirm these results; a follow-up to these cohorts
could track longitudinal progress. Above all, more
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research in these important areas must be done to
better understand premedical student mental health
with the ultimate purpose of developing methods to
recognize, support, and treat those in need of help.
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