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Background: Little is known about the prevalence of suicidal ide-
ation among U.S. medical students or how it relates to burnout.

Objective: To assess the frequency of suicidal ideation among
medical students and explore its relationship with burnout.

Design: Cross-sectional 2007 and longitudinal 2006 to 2007 cohort
study.

Setting: 7 medical schools in the United States.

Participants: 4287 medical students at 7 medical schools, with
students at 5 institutions studied longitudinally.

Measurements: Prevalence of suicidal ideation in the past year and
its relationship to burnout, demographic characteristics, and quality
of life.

Results: Burnout was reported by 49.6% (95% Cl, 47.5% to
51.8%) of students, and 11.2% (Cl, 9.9% to 12.6%) reported
suicidal ideation within the past year. In a sensitivity analysis that
assumed all nonresponders did not have suicidal ideation, the prev-
alence of suicidal ideation in the past 12 months would be 5.8%.
In the longitudinal cohort, burnout (P < 0.001 for all domains),

quality of life (P < 0.002 for each domain), and depressive symp-
toms (P < 0.001) at baseline predicted suicidal ideation over the
following year. In multivariable analysis, burnout and low mental
quality of life at baseline were independent predictors of suicidal
ideation over the following year. Of the 370 students who met
criteria for burnout in 2006, 99 (26.8%) recovered. Recovery from
burnout was associated with markedly less suicidal ideation, which
suggests that recovery from burnout decreased suicide risk.

Limitation: Although response rates (52% for the cross-sectional
study and 65% for the longitudinal cohort study) are typical of
physician surveys, nonresponse by some students reduces the pre-
cision of the estimated frequency of suicidal ideation and burnout.

Conclusion: Approximately 50% of students experience burnout
and 10% experience suicidal ideation during medical school. Burn-
out seems to be associated with increased likelihood of subsequent
suicidal ideation, whereas recovery from burnout is associated with
less suicidal ideation.
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Death by suicide is a major occupational hazard for
physicians (1). The suicide rate among male physi-
cians is more than 40% higher than among men in the
general population, whereas that of female physicians is a
staggering 130% higher than among women in the general
population (1, 2). The increased risk for suicide among
physicians may begin during medical school (3). Available
studies suggest that the suicide rate among medical stu-
dents is higher than in the age-matched population (3-5).
Other small, single-institution studies (6-10) have re-
ported that 3% to 15% of medical students have suicidal
ideation during medical school training. Suicidal ideation
is a well-established predictor of suicidal planning and at-
tempts. The National Comorbidity Survey found that
34% of individuals in the general population with suicidal
ideation develop a suicide plan and, of those who plan,
more than 70% will attempt suicide (11). Notably, 26% of
individuals with suicidal ideation progressed directly to an
unplanned suicide attempt (11).

Suicide is at the extreme end of the personal distress
continuum, and it is critical for medical schools to identify
students at greatest risk for suicide in the hope of interven-
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ing before a tragic outcome. Several multi-institutional
studies (12—14) reveal that medical students have a sub-
stantially lower mental quality of life than similarly aged
individuals in the general population and that burnout af-
fects up to 50% of U.S. medical students.

We hypothesized that burnout would relate to suicidal
ideation among medical students. We used a mixed longi-
tudinal and cross-sectional study design to evaluate the
prevalence of suicidal ideation among U.S. medical stu-
dents and to evaluate the relationship between suicidal ide-
ation and burnout, symptoms of depression, and quality of
life. Our objective was to assess the frequency of suicidal
ideation among medical students and explore its relation-
ship with burnout.

METHODS
Participants

In the spring of 2006 (baseline) and 2007 (1-year fol-
low-up), we invited all medical students at the Mayo Med-
ical School, University of Washington School of Medicine,
University of Chicago Pritzker School of Medicine, Uni-
versity of Minnesota Medical School, and University of
Alabama School of Medicine to complete Web-based sur-
veys. Students at the University of California San Diego
School of Medicine and Uniformed Services University of
the Health Sciences also participated in the 2007 survey.
Participation was elective, and responses were anonymized.
We included all students who responded to the 2007 sur-

vey in the cross-sectional analysis and those who responded
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in both 2006 and 2007 in the longitudinal analysis. Each
institution’s institutional review board approved the study
before participation of their students.

Data Collection

Participants returned the surveys electronically. Pre-
serving student confidentiality was an essential feature. We
linked individual responses on the 2006 and 2007 surveys
for longitudinal analysis by using unique identifiers and
stripped all data of identifiers before forwarding them to
study statisticians for analysis.

Study Measures

We used established instruments to measure burnout,
symptoms of depression, and quality of life on both the
2006 and 2007 surveys. These surveys also included ques-
tions about demographic characteristics, and the 2007 sur-
vey included questions about suicidal ideation.

Suicidal Ideation

We assessed suicidal ideation by asking students:
“Have you ever had thoughts of taking your own life, even
if you would not really do it?,” “During the past 12
months have you had thoughts of taking your own life?,”
and “Have you ever made an attempt to take your own
life?” These questions, which originated from an inventory
developed by Meehan and colleagues (15) that has been
used to assess suicidal ideation among medical students (9),
are similar to questions used in large U.S. epidemiologic
studies intended to assess suicidality (11, 16-18).

Burnout, Symptoms of Depression, and Quality of Life

The Maslach Burnout Inventory is a 22-item instru-
ment that is considered the gold standard for measuring
burnout (19-21). This instrument has separate subscales
to evaluate each domain of burnout: emotional exhaustion,
depersonalization, and low personal accomplishment. Tests
of discriminant and convergent validity have been accept-
able, construct validity of the 3 dimensions has been dem-
onstrated (22, 23), and predictive validity has been sug-
gested by burnout score predicting risk for future sick leave
absences (24). The Maslach Burnout Inventory has also
been used extensively in studies of both physicians (20,21,
25) and medical students (13, 14, 26-28). According to
convention, a score of 27 or higher on the emotional ex-
haustion subscale or 10 or higher on the depersonalization
subscale was considered an indicator of professional burnout
for medical professionals (19). Health professionals are con-
sidered to have a low score on the personal accomplishment
scale if their score is 33 or less. Normal scores for health care
professionals, including physicians, are 22.19, 7.12, and 36.53
on the emotional exhaustion, depersonalization, and personal
accomplishment subscales, respectively (19).

We identified symptoms of depression by using the
2-item Primary Care Evaluation of Mental Disorders (29),
a screening tool which performs as well as longer instru-
ments (30). This instrument has a sensitivity of 86% to
96% and a specificity of 57% to 75% for major depressive
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disorder (29, 30). With a reported positive likelihood ratio
of up to 3.42 for the diagnosis of major depression (30)
and an estimated 25% prevalence of depression among
medical students (12), a positive result implies a 50%
probability of current major depression.

We measured mental and physical quality of life by
using the Medical Outcomes Study Short Form-8 (SF-8)
(31, 32), an alternate version of the SF-36. Norm-based
scoring methods of responses on this instrument are used
to calculate mental and physical quality of life summary
scores (31). The mean mental and physical quality of life
summary scores for the U.S. population are 49.2 (SD,
9.46) and 49.2 (SD, 9.07), respectively (31). Previous re-
search has demonstrated acceptable reliability and test—
retest reliability (31). Several studies (31) have demon-
strated content, construct, and criterion-related validity for
the SF-8, and other studies (33) have demonstrated high
convergent validity and good discriminate validity. The
SF-8 has also been used in samples of residents (32) and
medical students (14, 27, 28).

Statistical Analysis

Our primary analysis involved descriptive summary
statistics for estimating the prevalence of suicidal ideation,
burnout, a positive depression screen, and mental and
physical quality of life for medical students. We evaluated
differences by reported suicidal ideation in the previous
year by using the Wilcoxon—-Mann—Whitney test (for con-
tinuous variables) and the Fisher exact test (for categorical
variables). We used the Wilcoxon rank-sum test rather
than parametric tests to account for the interval level na-
ture of the psychological tests. All tests were 2-sided, with
a type I error rate of 0.05. We performed collinearity test-
ing to determine whether multiple-way collinearity existed
among the independent variables (34). No variables had
achieved a level of collinearity that would bias the model-
ing process. We performed forward stepwise logistic regres-
sion to evaluate independent associations of the indepen-
dent variables with suicidal ideation. We used a saturated
model and backward stepping to confirm results of the
initial stepwise regression. In all cases, backward stepping
produced the same model as the stepwise approach. All
analyses were done by using SAS, version 9 (SAS Institute,
Cary, North Carolina).

Role of the Funding Source

This work was supported by an Education Innovation
award from the Mayo Clinic. The Mayo Clinic played no role
in the design and conduct of the study; collection, manage-
ment, analysis, and interpretation of the data; or preparation
of the manuscript or decision to publish the manuscript.

REsuLTS
Cross-Sectional Survey

A total of 2248 (52.4%) of 4287 medical students re-
sponded to the 2007 survey. Responders were less likely than
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Table 1. Participant Characteristics, 2007

Variable Participants, n (%)
(n = 2248)

Sex
Male 1159 (51.8)
Female 1077 (48.2)
Missing* 12

Age, y
<25 779 (34.8)
25-30 1229 (54.9)
>30 229 (10.2)
Missing* 11

Relationship status
Married 731 (32.6)
Nonmarried partner 262 (11.7)
Single 1217 (54.3)
Divorced 31(1.4)
Missing* 7

Have children 266 (11.9)

Year in medical school
st 623 (27.8)
2nd 578 (25.8)
3rd 494 (22.1)
4th 477 (21.3)
Othert 66 (2.9)
Missing* 10

Debt
<$50 000 1268 (56.8)
$50 000-100 000 524 (23.5)
>$100 000 439 (19.7)
Missing* 17

* The number of individuals who returned surveys but did not provide an answer
to this specific question. Missing responses were excluded from the total before
percentages were calculated.

T Students who took a break from medical school to pursue enrichment activities,
such as research projects or graduate work.

the overall population to be male (51.6% vs. 54.9%), between
25 and 30 years of age (55.4% vs. 62.4%), or nonwhite
(25.8% vs. 31.0%) (all 2 < 0.02). Table 1 shows the demo-
graphic characteristics of cross-sectional survey respondents.

Table 2 shows the percentage of responders reporting
suicidal ideation, burnout, and symptoms of depression
and the mean quality-of-life scores. Of the 2230 respond-
ers on the 2007 survey who responded to questions on
suicidal ideation, 249 (11.2% [CI, 9.9% to 12.6%)]) re-
ported considering suicide in the previous year and 43
(1.9% [CI, 1.4% to 2.6%]) had made a suicide attempt at
some point in the past. On sensitivity analysis, assuming
that all nonresponders did not have suicidal ideation, the
prevalence of suicidal ideation in the past 12 months
would be 249 (5.8%) of 4287 students.

Overall, 1069 (49.6%, [CI, 47.5%-51.8%]) of 2154
students met the criteria for burnout (94 students did not
answer enough Maslach Burnout Inventory questions to be
included in this analysis). Among these students, 860
(40.1%) of 2142 had high emotional exhaustion, 648
(31.8%) of 2037 had high depersonalization, and 595 of
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1945 (30.6%) had a low sense of personal accomplish-
ment. Compared with age-comparable individuals and the
general U.S. population, medical students had lower men-
tal quality-of-life scores (mean, 43.5 [SD, 11.0] vs. 47.2
[SD, 9.9] for age-comparable individuals [? < 0.001] and
49.2 [SD, 9.5] for the general U.S. population [P <
0.001]) but higher physical quality-of-life scores (mean,
52.2 [6.9] vs. 51.4 [SD, 7.9] for age-comparable individ-
uals [P < 0.001] and 49.2 [SD, 9.1] for the general U.S.
population [ < 0.001]) on the SF-8. More than one third of
students (742 of 2178 [34.1%)]) had mental quality-of-life
scores less than 40, a score that is nearly a full standard devi-
ation below the normal score for the general U.S. population.

Table 3 shows the likelihood of reporting suicidal ide-
ation in the previous year, by demographic characteristics,
burnout, depressive symptoms, and quality of life. Age, mar-
ital status, year in school, and debt were significantly associ-

Table 2. Burnout, Quality of Life, and Depression
Symptoms, 2007

Variable Participants (n = 2248)
and Scores
Suicidality
Ever considered suicide, n (%)
Yes 561 (25.1)
No 1673 (74.9)
Missing* 14
Ever made suicide attempt, n (%)
Yes 43 (1.9)
No 2184 (98.1)
Missing* 21
Considered suicide last year, n (%)
Yes 249 (11.2)
No 1981 (88.8)
Missing* 18
Burnoutt
Mean emotional exhaustion score (SD) 24.0 (10.9) [0-52]
[rangel

Mean depersonalization score (SD) [range]

Mean personal accomplishment score (SD)
[rangel¥

Burned out

Quality of life
Mean mental score (SD)§
Mean physical score (SD)

Depression symptoms, n (%)
Screen positive
Screen negative
Missing*

7.3 (5.9) [0-28]
36.2 (7.7) [0-48]

1069 (49.6)

43.5 (11.0) [7.7-65.8]
52.2 (6.9) [20.3-66.6]

1037 (46.5)
1191 (53.5)
20

* The number of individuals who returned surveys but did not provide an answer
to this specific question. Missing responses were excluded from the total before
percentages were calculated.

T Burnout was measured by using the Maslach Burnout Inventory (19), whose 3
subscales evaluate each of the domains of burnout, characterized as emotional
exhaustion, depersonalization, and low sense of personal accomplishment. A high
score on either the emotional exhaustion (=27) or depersonalization (=10) sub-
scale indicates professional burnout.

¥ A higher score is desirable and indicates greater sense of personal accomplish-
ment.

§ The mean mental quality-of-life score for students was more than one-half stan-
dard deviation below the population norm, a difference that has been considered
clinically significant.
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Table 3. Demographic Characteristics and Distress among Medical Students with and without Suicidal Ideation in the Previous

Year*
Variable Suicidal No Suicidal Unadjusted Odds Ratio
Ideation Ideation (95% CI) or Other Data
Sex, n (%)
Male 122 (10.6) 1030 (89.4) 1.13 (0.87 to 1.47)t
Female 126 (11.8) 943 (88.2)
Missing¥ 1 8
Age, n (%)
<25y 64 (8.3) 709 (91.7) Referencet
25-30y 156 (12.7) 1069 (87.3) 1.62 (1.19 to 2.20)t
>30y 26 (11.6) 199 (88.4) 1.45 (0.89 to 2.34)t
Missing¥ 3 4
Relationship status, n (%)
Single or divorced 153 (12.3) 1088 (87.7) 1.32 (1.01 to 1.73)t
Married or partner 95 (9.6) 891 (90.4)
Missing+ 1 2
Have children, n (%)
Yes 38 (14.5) 225 (85.5) 1.41 (0.97 to 2.04)t
No 211 (10.7) 1754 (89.3)
Year in medical school, n (%)
First 50 (8.1) 568 (91.9) Referencet
Second 67 (11.6) 509 (88.4) 1.50 (1.02 to 2.20)t
Third 67 (13.7) 423 (86.3) 1.80 (1.22 to 2.65)t
Fourth 61(12.9) 413 (87.1) 1.68 (1.13 to 2.49)t
Other§ 4(6.1) 62 (93.9) 0.73 (0.26 to 2.10)t
Missing® 0 6
Debt, n (%)
<49 999 125 (9.9) 1134 (90.1) Referencet
$50 000-99 999 62 (11.9) 459 (88.1) 1.23 (0.89 to 1.69)t
>$100 000 61 (14.0) 376 (86.0) 1.47 (1.06 to 2.04)t
Missing+ 1 12
Burnout
Mean emotional exhaustion score (SD) 30.9 (10.54) 23.1 (10.55) 7.84 (6.42 to 9.26)||
Mean depersonalization score (SD) 9.9 (6.61) 6.9 (5.74) 3.00 (2.10 to 3.89)|
Mean personal accomplishment score (SD) 33.4(8.24) 36.6 (7.49) —3.23 (—4.35 to —2.10)||
Have burnout, n (%)
Yes 180 (16.9) 883 (83.1) 3.46 (2.55 to 4.69)
No 60 (5.6) 1017 (94.4)
Quality of life
Mean mental score (SD) 35.4 (11.30) 44.5 (10.50) —9.09 (—10.62 to —7.57)||
Mean physical score (SD) 50.9 (7.71) 52.4 (6.83) —1.49 (=252 to —0.45)|
Depression symptoms, n (%)
Screen positive 203 (19.7) 828 (80.3) 6.51 (4.63 t0 9.15)
Screen negative 43 (3.6) 1141 (96.4)

* Of 2230 participants.

1 Odds ratio for risk for suicidal ideation in the categorical group relative to the reference group. If there was >1 comparison group (for example, year in school), a reference

group was selected to which all other groups were compared.

¥ The number of individuals who returned surveys but did not provide an answer to this specific question. Missing responses were excluded from the total before percentages

were calculated.

§ Students who took a break from medical school to pursue enrichment activities, such as research projects or graduate work.

|| Mean difference.

ated with suicidal ideation in the previous year. We observed
no association between sex and suicidal ideation.

Suicidal ideation was also strongly correlated with
measures of distress and quality of life. Students were 2- to
3-fold more likely to report suicidal ideation if they had
burnout (odds ratio, 3.46 [CI, 2.55 to 4.69]; P < 0.001),
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high emotional exhaustion (odds ratio, 3.17 [CI, 2.39 to
4.19]; P < 0.001), high depersonalization (odds ratio, 2.10
[CI, 1.59 to 2.77]; P < 0.001), or a low sense of personal
accomplishment (odds ratio, 2.03 [CI, 1.53 to 2.68]; P <
0.001). Students with suicidal ideation had statistically sig-
nificantly lower mean mental (—9.09; P < 0.001) and

2 September 2008 | Annals of Internal Medicine
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Figure 1. Prevalence of suicidal ideation, by degree of
depersonalization and emotional exhaustion and depressive
symptoms.
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Relationship among depression screening result, degree of depersonaliza-
tion or emotional exhaustion, and prevalence of suicidal ideation in the
previous year (7 = 2248). The prevalence of suicidal ideation increases as
burnout increases (all P < 0.001), regardless of whether individuals
screened positive for depression.

physical (—1.49; P = 0.002) quality-of-life scores on the
SF-8. Students with depressive symptoms were more likely

than those without depressive symptoms to endorse sui-
cidal ideation (203 [19.7%] of 1031 vs. 43 [3.6%] of

3382 September 2008 [ Annals of Internal Medicine | Volume 149 ¢ Number 5

1184; P < 0.001). Because of the strong association of
both burnout and depression with suicidal ideation, we
explored the interactions between these variables. The
prevalence of suicidal ideation increased by severity of
burnout independent of symptoms of depression (Figure 1).

Longitudinal Cohort

The response rate for the 2006 survey was 55% (13).
Among the 1321 students who responded to the 2006
survey and were still enrolled in the same medical school,
858 (65%) also responded to the 2007 survey. The demo-
graphic characteristics of the individuals providing longitu-
dinal data were similar to those for second- through
fourth-year students in the 2007 cross-sectional cohort
with respect to relationship status, parental status, year in
school, and debt, although they were slightly more likely to
be women (54% vs. 49%, P = 0.006) and be younger (9%
vs. 12% older than 30 years; P = 0.023).

Table 4 shows the relationship among burnout, qual-
ity of life, and depressive symptoms at baseline with sui-
cidal ideation over the ensuing year (spring 2006 to spring
2007). We observed a strong dose—response relationship
between burnout and mental quality of life at baseline and
suicidal ideation in the subsequent year. Each 1-point in-
crease in emotional exhaustion and depersonalization
scores and 1-point decrease in personal accomplishment
scores was associated with a respective 5%, 10%, and 6%
increase in the odds of suicidal ideation in the following
year. Similarly, each 1-point decrease in mental quality of
life was associated with a 7% increase in the odds of sui-
cidal ideation over the subsequent year. When we classified
burnout according to the standard categorical thresholds
(low, intermediate, high) (19), high emotional exhaustion,
high depersonalization, and low personal accomplishment
at baseline were associated with a 1.83, 3.38, and 2.01

Table 4. Relationship of Burnout, Quality-of-Life Score, and
Depression Symptoms at Baseline with Suicidal Ideation in
the Following Year*

Variable Univariate Odds Ratio P Value
(95% Cht
Burnout
Emotional exhaustion 1.05 (1.03-1.08) <0.001
Depersonalization 1.10 (1.06-1.15) <0.001
Personal accomplishment 1.06 (1.03-1.09) <0.001
Burned out 2.33 (1.47-3.70) <0.001
Quality of life
Mental score 1.07 (1.05-1.09) <0.001
Physical score 1.02 (0.99-1.05) 0.192
Positive for symptoms on 3.08 (1.91-4.97) <0.001

depression screen

* Of 858 participants.

1 Odds ratios indicate the incremental increase in the likelihood of suicidal ide-
ation associated with each 1-unit increase in emotional exhaustion and deperson-
alization scores or each 1-unit decrease in personal accomplishment or mental or
physical quality-of-life score. The odds ratio of suicidal ideation for those with a
positive depression screen is relative to those with a negative depression screen.
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increased odds of suicidal ideation over the following year (all
P < 0.01). Screening positive for depression at baseline was
also associated with a 3-fold increase in suicidal ideation in the
following year (odds rado, 3.08 [CI, 1.91 to 4.97]; P <
0.001). No demographic characteristics (sex, age, relationship
status, parental status, year in school, debt) were associated
with future suicidal ideation (data not shown).

In stepwise multivariable logistic regression that con-
trolled for variables associated with suicidal ideation on
univariate analysis (? < 0.100) and medical school site,
only the domains of burnout and mental quality of life
remained independently associated with suicidal ideation.
For each 1-point increase in depersonalization (odds ratio,
1.05; P = 0.032) or each 1-point decrease in personal ac-
complishment (odds ratio, 1.04; P = 0.008) or mental
quality of life (odds ratio, 1.06; 2 < 0.001) at baseline,
students were 4% to 6% more likely to experience suicidal
ideation in the following year. Because a low score for
depersonalization ranges from 0 to 5 (whereas a high score
ranges from 10 to 30), the odds of suicidal ideation could
increase between 25% and 150% as individuals move from
low to high depersonalization. Similarly, because high per-
sonal accomplishment is characterized by a score from 40
to 48 and a low personal accomplishment score from 0 to
33, the odds of suicidal ideation could increase between
25% and 192% as individuals move from a high to low
degree of personal accomplishment. The saturated multi-
variable modeling yielded similar results with respect to
concordance and the amount of variability accounted.

Reversibility of Burnout

To further evaluate the relationship between burnout and
suicidal ideation, we evaluated how changes in burnout be-
tween 2006 and 2007 related to suicidal ideation. At baseline,
370 (46.7%) of 792 students met criteria for burnout. (Seven
hundred ninety-two of 858 students in the longitudinal co-
hort completed the Maslach Burnout Inventory adequately to
be included in this analysis.) Of these 370 individuals, 271
(73.2%) remained burned out at 1 year follow-up (chronic
burnout), whereas 99 (26.8%) were no longer burned out at 1
year follow-up (recovered from burnout). Among the 422 stu-
dents who were not burned out at baseline, 132 (31.3%)
experienced burnout at 1 year follow-up (new burnout),
whereas the remaining 290 (68.7%) were not burned out at
either time point (never burned out). Figure 2 shows the
prevalence of suicidal ideation among these groups. Students
who recovered from burnout were less likely than students
with chronic burnout to report suicidal ideation over the pre-
vious year (7.2% vs. 18.2%; P = 0.001) and had a rate of
suicidal ideation similar to those who had never experienced
burnout (7.2% vs. 4.9%; P = 0.38). Students who developed
new burnout were as likely to report suicidal ideation in 2007
as students with chronic burnout (12.1% vs. 18.2%, P =
0.120). Students who never had burned out were less likely to
report suicidal ideation than students with new burnout (P =
0.007) and chronic burnout (P < 0.001).
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Figure 2. Prevalence of suicidal ideation, by burnout at 2
time points.
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We found differences in suicidal ideation between groups (P < 0.001).
Pairwise comparisons showed statistically significant differences between
students who recovered versus students with chronic burnout (P =
0.001) and among students who never experienced burnout versus those
with new burnout (2 = 0.007) or chronic burnout (2 < 0.001).

DiscussioN

Our large, multi-institutional study demonstrates a
high prevalence of recent suicidal ideation among U.S.
medical students, with approximately 1 of 9 students hav-
ing thoughts of suicide in the past year. The rate of suicidal
ideation among medical students in our study (11.2%) is
higher than for individuals of similar age in the general
U.S. population (6.9% among 25- to 34-year-olds) (35).
In our cohort, suicidal ideation had a strong relationship
with both personal distress (quality of life and depressive
symptoms) and professional distress (burnout). Although
the relationship between depression and suicidal ideation is
well recognized, the association between burnout and sui-
cidal ideation has not been previously reported. This rela-
tionship is notable because burnout seems to be a much
more common form of distress among medical students
(12-14, 36).

Although we cannot confirm a causal relationship
between burnout and suicidal ideation, several criteria
for causality are satisfied (37). The association is bio-
logically plausible and analogous to the association be-
tween suicidal ideation and depression. Burnout dem-
onstrated a strong dose—response relationship with
suicidal ideation that persisted on multivariable analysis
that controlled for other factors, including symptoms of
depression. The association between burnout and sui-
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cidal ideation was large (2- to 3-fold increased risk) and
satisfied both the temporality requirement (burnout pre-
ceded suicidal ideation) and the criteria for reversibility
(risk for suicidal ideation returned to baseline with re-
covery from burnout). Additional studies are now
needed to confirm and further explore this relationship.

Identifying risk factors for suicidal ideation provides
the opportunity for interventions to prevent an adverse
outcome. Of note, the trajectory for students with burnout
is not an inevitable worsening of distress. In our study,
26% of students who were burned out at baseline recov-
ered within the following year, indicating that burnout is
reversible. Recovery from burnout was associated with a
dramatic decrease in the likelihood of suicidal ideation,
which suggests that identifying and treating burnout may
provide an opportunity for medical schools to reduce sui-
cide risk. The factors and experiences that help students
recover from burnout are unknown, which indicates the
need for further study. Such information could make the
services provided by the student wellness programs now
mandated by the Liaison Committee on Medical Educa-
tion (38) more valuable.

How does the rate of suicidal ideation in our study
compare with other studies? Differences among studies in
how the suicidal ideation question was asked and what
population was studied limit our ability to compare the
rate of suicidal ideation across studies. Nonetheless, preva-
lence of suicidal ideation within the previous year in our
study is similar to that in a national sample of 522 gradu-
ating medical students in Norway (14%) (10). In a longi-
tudinal study of medical students at a Midwestern medical
school, Clark and colleagues (6) reported that 15% to 20%
of students had persistent suicidal ideation at every assess-
ment after the first year. More recently, Givens and col-
leagues (7) surveyed all medical students at a private U.S.
medical school and found that 6.2% of surveyed students
reported contemplating suicide during their medical school
training. Other small, single-institution studies have re-
ported rates of suicidal ideation during medical school
ranging from 3% to 6% (8, 9).

How should medical schools respond to our findings?
First, medical schools should have a system in place to
identify students who are currently suicidal. Second,
schools should work to identify students at risk for future
suicidal thoughts. In the longitudinal component of our
study, burnout (depersonalization and personal accom-
plishment scores) and mental quality-of-life scores pre-
dicted suicidal thoughts over the following year. Third,
schools should implement student support and wellness
programs and optimize the learning environment, the or-
ganization of clinical rotations, and the diversity of clinical
experiences. Schools should also be aware that negative life
events, such as a serious personal illness or the death of a
close family member, occur frequently among the medical
student population and increase the risk for burnout (14).
Although these events are outside their control, medical
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schools should be aware of students experiencing such
events and provide counseling support, confidential mental
health services, and flexibility in curricular scheduling. Ed-
ucating students about the frequency of depression and
suicidal ideation and frequently making them aware of
available resources seem to be sensible, worthy, and helpful
(1, 39).

Our study has several limitations. First, although our
response rate is typical of physician (40) and medical stu-
dent (12) surveys, response bias is a possibility. The effect
of professional and personal distress on response rate is
unknown. One could hypothesize that distressed students
may be less motivated to fill out a survey or that they
would be more likely to participate because the topic is
relevant to them. Regardless, even if one assumes that none
of the nonresponders had suicidal ideation within the past
year, the prevalence of suicidal ideation in our study would
still be 249 (5.8%) of 4287 students. Second, our cross-
sectional sample was slightly biased toward female and
white students, as well as those outside the 25- to 30-year
age range. Whether the level of distress or experience of
suicidal thoughts among nonresponders differs by these
demographic characteristics is unknown.

Our study has several important strengths. First, it is a
large, prospective multi-institutional study. Second, stu-
dents in this study attended diverse private and public
medical schools geographically distributed across the U.S
and respondents were representative of medical students in
the U.S. with respect to sex, relationship status, and par-
enting status (41, 42). The prevalence of depressive symp-
toms among students in this survey is similar to that in
other studies of medical students (12), which suggests that
the distress we observed is typical for students in the
United States. Third, we used validated metrics to measure
burnout, depressive symptoms, and quality of life, which
allowed comparison with the general population and with
other samples of medical students, residents, and physi-
cians. Fourth, we asked about suicidal ideation by using
questions from an existing inventory (15), one previously
used to assess suicidal ideation among medical students (9),
and the questions are similar to those assessing suicidality
in large U.S. epidemiologic surveys (11, 16-18), all of
which lend credence and content validity. Finally, we con-
tained measurement error by using established instruments
and multiple measures of distress (burnout, quality of life,
and symptoms of depression), which allowed triangulation
of results.

In summary, our results indicate a high prevalence of
suicidal ideation among U.S. medical students and suggest
that the increased risk for suicide among physicians may
begin in medical school (1, 3). Burnout among medical
students seems to be an important predictor of subsequent
suicidal ideation even without symptoms of depression.
Future research is needed to develop practical ways to iden-
tify students at risk and strategies to reduce student distress
in the hope of improving the well-being of all students.
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