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Abstract

Background: Rates of suicide are increasing in the US. Although psychiatric disorders are associated with suicide
risk, there is a dearth of epidemiological research on the relationship between suicide attempts (SAs) and eating
disorders (EDs). The study therefore aimed to examine prevalence and correlates of SAs in DSM-5 EDs—anorexia
nervosa (AN), bulimia nervosa (BN), and binge eating disorder (BED)—in a nationally representative sample of US
adults. In addition, prevalence and correlates of SAs were examined in the two subtypes of AN—restricting (AN-R)
and binge/purge (AN-BP) types.

Methods: The study included 36,171 respondents in the Third National Epidemiological Survey on Alcohol and
Related Conditions (NESARC-III) who completed structured diagnostic interviews (AUDADIS-5) and answered
questions regarding SA histories and psychosocial impairment associated with EDs. We evaluated lifetime
prevalence of SA, psychosocial impairment, clinical profiles, and psychiatric comorbidity in adults with EDs with and
without SA histories, and temporal relationships between age onset of SA and EDs.

Results: Prevalence estimates of suicide attempts were 24.9% (for AN), 15.7% (for AN-R), 44.1% (for AN-BP), 31.4%
(for BN), and 22.9% (for BED). Relative to respondents without specific EDs, adjusted odds ratios (AORs) of SAs were
significantly greater in all EDs: AN =540 (95% confidence intervals [Cls] = 3.80-7.67), AN-R=3.16 (95% Cls = 1.82-5.42),
AN-BP =12.09 (95% Cls =6.29-23.24), BN = 6.33 (95% Cls = 3.39-11.81), and BED =4.83 (95% Cls = 3.54-6.60). Among
those with SA history, mean age at first SA and number of SAs were not significantly different across the specific EDs.
SA was associated with significantly earlier ED onset in BN and BED, longer duration of AN but shorter duration of BN,
greater psychosocial impairment in AN and BN, and with significantly increased risk for psychiatric disorder comorbidity
across EDs. Onset of BED was significantly more likely to precede SA (71.2%) but onsets of AN (50.4%) and BN (47.6%)
were not.

Conclusions: US adults with lifetime DSM-5 EDs have significantly elevated risk of SA history. Even after adjusting for
sociodemographic factors, those with lifetime EDs had a roughly 5-to-6-fold risk of SAs relative to those without
specific EDs; the AN binge/purge type had an especially elevated risk of SAs. SA history was associated with
distinctively different clinical profiles including greater risk for psychosocial impairment and psychiatric comorbidity.
These findings highlight the importance of improving screening for EDs and for suicide histories.
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Background

In 1999-2016, the rates of suicide in the United States (US)
increased in all states, except for Nevada, with more than
30% increase in 25 states, and this increasing pattern was
observed regardless of sex, racial/ethnic groups, and urban-
ity [1]. Since 2008, suicide has remained the 10th leading
cause of deaths in the US, [2] making suicide prevention an
urgent public health issue. Research has increasingly fo-
cused on identifying risk factors and predictors of suicidal
behaviors and suicide completion; identifying reliable vari-
ables, however, has been challenging for many reasons in-
cluding methodological limitations (e.g., variability in target
populations, cross-sectional vs. longitudinal, short follow-
up periods) [3, 4]. Nonetheless, critical and meta-analytic
reviews of the literature have identified some variables that
may predict suicide risk reasonably consistently across
studies [3]. For example, certain sociodemographic charac-
teristics have been associated with increased risk for suicide,
including male gender, sexual orientation, race (being
Caucasian), and lower education [3, 5]. Psychiatric illnesses
are also one of the strongest dynamic, malleable factors
associated with suicide [3, 6]. Systematic reviews have con-
sistently reported that approximately 90% of individuals
had diagnosable psychiatric disorders at the time when they
died by suicide [7, 8].

Mood disorders, substance use disorders (SUD), and anx-
iety disorders are the most common predictors of suicide
[9-11]. In addition, analyses of psychiatric-patient samples
have reported that eating disorders (EDs) also appear to be
associated with suicide [12, 13]. EDs, which includes in-
clude anorexia nervosa (AN), bulimia nervosa (BN), and
binge eating disorder (BED) according to the Diagnostic
and Statistical Manual of Mental Disorders, Fifth Edition
(DSM-5, [14]), are prevalent psychiatric disorders that
occur across age groups, sex, and race/ethnicity [15, 16].
Preti and colleague [17] reported that among 16,342 pa-
tients with AN pooled from 40 studies, the standardized
mortality ratio (SMR; i.e., mortality risk relative to age- and
gender-matched general population) was 31.0 (95% CI=
21.0-44.0, mean follow-up = 11.1 years). The same study
reported that among 1768 patients with BN pooled from
16 studies, SMR was 7.5 (95% CI = 1.6—11.6, mean follow-
up = 7.5 years); it was not possible to calculate a SMR for
BED because there were only 3 studies and none reported
suicide incidence [17].

A recent meta-analysis of 2611 longitudinal studies also
found that ED diagnosis was associated with significantly
increased risk for suicide attempt (SA) [18] although the
rate of SA varied considerably across studies. In clinic sam-
ples, the rate of SA in patients with AN ranges from 3 to
20% [19], 25-35% in BN [19], 12.5% in BED [20], and
20.8% when combining all EDs [21]. Crow et al. [22], which
specifically examined suicidal behaviors in US adolescents
and adults with data from the National Comorbidity
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Survey-Replication (NCS-R; N=2980) [23] and the Na-
tional Comorbidity Survey-Adolescent Supplement (NCS-
A; N=10,123) [24, 25], estimated that the prevalence of
SA in adults was 8.8% in AN, 21.3% in BN, and 15.2% in
BED, whereas it was only 1.2% in adults without a lifetime
psychiatry disorder.

Collectively, these studies suggest associations between
EDs and suicidal behaviors, although there remain im-
portant questions to be answered. First, because BED
was not a formal specific diagnosis until DSM-5, most
prior studies included BED as part of the larger and
heterogeneous “eating disorder not otherwise specified”
category. Research on the relationship between suicidal
behaviors and BED has thus been limited relative to AN
or BN. In their systematic review, Conti and colleagues
[26] considered 17 original studies on the relationship
between BED and suicidal behaviors; the prevalence of
suicide ideation ranged from 26.3 to 51.7% and the
prevalence of SA ranged 5.5 to 33.6% across the various
studies. The five studies that considered BED reported
significantly increased odds of suicidal behaviors relative
to individuals without BED [26]; all these studies, how-
ever, were based on previous DSM-IV criteria, and most
focused on patients with BED and comorbid conditions.
Furthermore, besides several studies that examined co-
morbid psychiatric conditions [21, 27, 28], body mass
index (BMI) [21, 29], and ED pathologies [21, 29] as risk
factors for SA in EDs, research on correlates of suicidal
behaviors in EDs has been narrow and limited.

Most previous studies on suicide and EDs were based
on clinical samples, which suffer from various treatment-
seeking and selection confounds [30-32]. The very few
available epidemiological studies often did not include
EDs, particularly those conducted based in the US. For
example, there are two studies that reported significantly
increased risk for suicidal attempts [10, 11] and suicidal
ideation [33] in individuals with psychiatric disorders
using the NCS-R and the WHO World Mental Health
Surveys, but neither considered EDs in their analyses of
suicide behaviors, making an earlier mentioned Crow et
al. [22] study the only epidemiological study on the rela-
tionship between EDs (but specifically BN) and suicide
risk in the US adults. Thus, there exist no epidemiological
studies in the US that have reported on the relationship
between DSM-5-defined EDs and suicide. A number of
substantive changes in diagnostic criteria for EDs were
made between DSM-IV-TR and DSM-5. In DSM-5, the
AN diagnosis no longer requires amenorrhea and now de-
fines low-weight as less than minimally normal for age.
The BN diagnosis now has a frequency requirement of
once-weekly for binge eating and weight-compensatory
behaviors, which is lower than the twice-weekly frequency
requirement in the DSM-IV. BED, now a “formal” diagno-
sis, is also defined with a lower frequency requirement of
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once-weekly binge eating for a duration of 3 months (less
than a 6-month criterion in previous research using the
DSM-1V “research definition”) to parallel the BN diagno-
sis. These substantive changes across the DSM-5-defined
EDs dictate the need for further research on the preva-
lence and correlates of SA in this group.

The National Epidemiologic Survey on Alcohol and
Related Conditions III (NESARC-III) [34] is the first
large psychiatric epidemiology study with a representa-
tive sample of US adults since DSM-5 was published.
Using the NESARC-III, the goals of the present study
were to (1) obtain the prevalence estimates of SA in US
adults with lifetime DSM-5 ED diagnoses, (2) examine
sociodemographic, clinical, and psychiatric correlates of
SA in EDs, and (3) examine temporary relationships
between DSM-5 ED diagnoses and first SA. In addition
to the specific ED diagnoses of AN, BN, and BED, we
aimed to also examine the two subtypes of AN—restrict-
ing and binge/purging subtypes of AN (AN-R and AN-
BP, respectively)—given prior findings suggesting that
prevalence of suicide completion was greater for AN-BP
than for AN-R [29].

Methods

Study sample

NESARC-III, designed originally to estimate the prevalence
of alcohol use and related conditions in adults, includes 36,
309 non-institutionalized US civilians 18 years and older
[34, 35]. All respondents completed computer-assisted
face-to-face personal interviews between April 2012
and June 2013. A multi-stage probability sampling was
employed with counties or groups of contiguous counties
as primary sampling units, groups of Census-defined
blocks as secondary sampling units, and households
within secondary sampling units as tertiary sampling
units. Eligible individuals were randomly selected from
each household, but Hispanic, Black, and Asian household
members were oversampled (i.e., two respondents from
households with more than four eligible minority mem-
bers). One hundred thirty-five respondents were excluded
from this study due to missing data on suicide history,
resulting in a total sample size of 36,171. NERSAC-III re-
ceived an approval from the National Institute of Health
(NIH) Institutional Review Board (IRB) and participants
provided oral informed-consent [35]. The University at
Albany IRB deemed that this secondary analysis study was
exempted from a full-IRB approval.

Measures

Diagnostic assessment of EDs and other psychiatric
disorders

The NIAAA Alcohol Use Disorder and Associated Disabil-
ities Interview Schedule-5 (AUDADIS-5) is a structured
interview developed to assess a range of DSM-5-defined
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psychiatric disorders and their criteria, including specific
information for AN, BN, and BED diagnoses [36]. The
AUDADIS-5 also generated lifetime diagnoses for mood
disorders (major depressive episodes, persistent depression,
and bipolar I), anxiety disorders (specific phobia, social
phobia, panic disorders, agoraphobia, and generalized anx-
iety disorder), posttraumatic stress disorder (PTSD), SUD,
AUD, drug use disorder, nicotine use disorder, personality
disorders (antisocial, borderline, and schizotypal), and
conduct disorder. Concordance between AUDADIS-5
and clinician-administered the Psychiatric Research
Interview for Substance and Mental Disorders, DSM-5
version (PRISM-5) was fair to moderate for diagnostics
(k=0.24-0.72) and fair to excellent for dimensional
measures of SUD, mood disorders, anxiety disorders,
and PTSD (intraclass correlation [ICC]=0.43-0.72)
[37, 38]. Test-retest reliability of the AUDADIS-5 for
diagnosing specific disorders ranged from fair to excel-
lent (k=0.35-0.87) for diagnosis of SUD, mood disor-
ders, anxiety disorders, PTSD, and personality disorders
and from good to excellent for dimensional measures
(ICC =0.50-0.85) [39].

These NESARC studies on the validity and reliability
of the AUDADIS-5, however, did not include EDs. As
we detailed in our previous paper [16], we created DSM-
5-based ED categories for the analyses reported (see
Additional file 1 for the coding schemes, including AN-
R and AN-BP), rather than utilizing the ED diagnosis
variables provided by NESARC-III after close inspection
of the NESARC-III ED diagnostic and criteria variables.

In addition to ED diagnoses, the AUDADIS-5 assessed
age at onset, age for most recent episode, impairment in
psychosocial function due to EDs, which include (1) inter-
ference with normal daily activities, (2) serious problems
getting along with others, and (3) serious problems fulfill-
ing responsibilities. Current BMI (kg/m?) was calculated
using self-reported height and weight. Lowest BMI was
calculated using the self-reported lowest weight and self-
reported current height.

Suicide attempts (SAs)

As part of medical history, respondents answered
whether they had ever attempted suicide. Respondents
who reported ever attempting suicide were also asked to
report age at first SA and a total number of SAs in their
lifetime”.

Sociodemographic covariates

Respondents provided information about their sociodemo-
graphic status, including age, sex, race/ethnicity (non-His-
panic White, non-Hispanic Black, Hispanic, non-Hispanic
Asian/Pacific Islander, and American Indianan/Alaska
Native), marital status (categorized as married or living
with someone as if married, widowed/separated/divorced,
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or never married), and education (categorized as less than
high school, high school, or GED, at least some college).

Statistical analysis

Analyses were conducted with the Statistical Analysis
System (SAS) (release 9.4, 2002-2012) and accounted
for NESARC survey design by using Proc Survey proce-
dures with Taylor series variance estimation method. We
calculated weight frequencies and cross-tabulations for a
lifetime SA history by lifetime AN (and for AN-R and
AN-BP types), BN, and BED diagnoses, and weighted
means for age of first SA and the number of SAs. Mul-
tiple logistic regressions were used to calculate adjusted
odds ratios (AORs) comparing odds of ever attempting
suicide by lifetime AN, AN-R, AN-BP, BN, and BED
diagnoses, while adjusting for socioeconomic character-
istics (age, sex, race, income, and education).

We then completed the following analyses among re-
spondents who met criteria for AN (and for AN-R and
AN-BP), BN, and BED. For each ED, weighted means, fre-
quencies, and cross-tabulations were computed for socio-
demographic variables, ED clinical profiles, and comorbid
psychiatric conditions by SA history. Multiple logistic re-
gression (for dichotomous outcomes) or analysis of covari-
ance (ANCOVA; for continuous outcomes) was used to
compare means of ED clinical profile variables and odds
of diagnosis for each psychiatric disorder, adjusting for
sociodemographic characteristics. Significant ANCOVA
analyses were probed by Tukey-Kramer post hoc analysis
while significant chi-square analyses were probed by com-
paring cell analysis [40, 41]. Finally, to understand the
temporal relationship between suicidal attempt and ED
onset, we calculated weighted frequencies of respondents
with primary ED diagnosis (ie., age of ED onset comes
before the age of first suicidal attempt), primary suicidal
attempt, and both being reported in the same year.

Results

Suicidal attempts in EDs

Prevalence of ever attempting suicide, relative to those
without specific ED diagnosis, was significantly higher
among individuals with lifetime AN (24.9% [3.12] vs.
5.0% [0.18]), AN-R (15.7% [3.51] vs. 5.0 [0.18]), AN-BP
(44.1% [7.39] vs. 5.0 (0.18)], BN (31.4% [6.06] vs. 5.1%
[0.18]), and BED (22.9% [2.58] vs. 5.0% [0.18]) (Table 1).
Adjusting for sociodemographic characteristics, the odds of
ever attempting suicide was significantly higher in all EDs,
relative to those without a lifetime diagnosis of respective
specific ED. In the total sample, lifetime all ED diagnoses
were associated with a significantly greater number of SAs,
relative to those without a lifetime diagnosis of the respect-
ive specific ED. When analyses were restricted to only in-
clude respondents with SA history, the number of SAs was
significantly greater in those with lifetime BED relative to
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those without lifetime BED. No significant differences were
found in the number of SAs for those with AN, AN-R,
AN-BP, or BN, and there were no significant differences in
age of first SA by lifetime specific-ED diagnosis.

Sociodemographic and clinical characteristics of EDs by
SA history

Across the specific EDs, there were no significant differ-
ences in most sociodemographic characteristics, with a
few exceptions (Table 2). In BED, respondents with SA
history were significantly younger than those with no SA
history. In AN-R, the proportion of females was signifi-
cantly lower in respondents with SA history, relative to
those with no SA history. In AN and BN, a proportion
of respondents with income > $70,000 was significantly
lower in those with SA history, compared with no SA
history. For BN, the proportion of respondents with an
income range of $40,000-$69,999 was significantly
greater among those with SA history than those without
SA history.

For BN and BED, respondents with SA history re-
ported significantly younger age of ED onset, whereas
SA history was associated with significantly later ED on-
set for AN-R. For AN and AN-BP, SA history was asso-
ciated with a significantly longer ED episode, whereas it
was associated with significantly less years with ED epi-
sode in BN. In AN, AN-BP, BN, and BED, the lowest
BMI was significantly lower among those with SA his-
tory than those with no history. In AN, a greater propor-
tion of respondents with SA history reported that their
ED symptoms interfere with daily normal activities and
cause serious problems getting along with others, rela-
tive to those without SA history. In BN, a greater pro-
portion of respondents with SA history reported that
their ED symptoms caused serious problems getting
along with others, relative to those without SA history.

Lifetime comorbid DSM-5 psychiatric diagnosis by SA
history

Table 3 summarizes prevalence of each of the DSM-5
psychiatric disorders by SA history, separately for each
ED diagnosis. In the three specific EDs, even after
adjusting for sociodemographic variables, SA history was
associated with significantly increased odds of any mood
disorder, major depressive disorder, persistent depres-
sion, any anxiety disorder, panic disorder, PTSD, any
personality disorder, antisocial and borderline personal-
ity disorder, and conduct disorder (Table 4). Addition-
ally, SA history was significantly associated with bipolar
I disorder, specific phobia, any SUD, AUD, other drug
use disorder, and schizotypal personality disorder in AN,
with bipolar I disorder, AUD, and schizotypal personality
disorder in BN, and with agoraphobia and other drug
use disorder in BED.
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Table 4 Adjusted odds ratios (AORs) and 95% confidence intervals (95% Cls) of other psychiatric disorders by a history of suicidal
attempts among individuals with lifetime diagnosis of anorexia nervosa (total and subtypes), bulimia nervosa, or binge eating

disorder
AN AN-R AN-BP BN BED
Any mood disorders 860 (3.13-2364)" 674 (195-23.26) 832 (1.72-40.15)" 13.30 (1.71-10334)" 349 (1.77-688)"
Major depressive disorder 903 (3.36-2428)%  6.17 (206-1846)* 15.06 2.67-8489)° 1439 (205-10099° 432 (2.18-855)*
Persistent depression 5.55 (2.54-12.09)F 363 (1.27-1035)" 7.68 (2.82-2090) 336 (1.82-6.20)F
)

Bipolar |
Any anxiety disorders
Panic disorder
Agoraphobia
Social anxiety disorder
Specific phobia
General anxiety disorder
Posttraumatic stress disorder
Any substance use disorder
Alcohol use disorder
Nicotine use disorder
Other drug use disorder
Any personality or conduct disorder
Antisocial
Borderline
Schizotypal

Conduct

)
5.29 (247-1135)F
542 (130-2264)"
260 (127-533)"
238 (1.19-457)"
203 (0.66-6.27)
206 (0.80-532)
264 (1.00-6.96)"
199 (091-437)
71 (273-11.92)F
333 (165-671)F
353 (1.82-6.84)*
224 (0.90-555)
459 (2.30-9.14)F
6.85 (2.84-1653)
317 (121-830)"
4.54 (193-1068)*
632 (245-1632)
427 (168-1087)"

1.63 (0.75-3.56)

(

(

6.56 (1.97-21.80)*
(

1.23 (0.57-2.69)

171 (0.56-5.21)
1.15 (0.45-2.97)
478 (180-12.70)*
10.38 (2.84-37.85)"
6.27 (2.33-16.89)
7.70 (2.59-22.92)*
1257 (3.12-50.68)
452 (197-1037)*

15.45 (2.29-104.00)*

3.52 (145-857)*
460 (1.86-11.37)"

2045 (3.52-11896)*

1.73 (0.36-840)
348 (134-9.03)"
207 (1.04-4.10)"
1.07 (0.29-3.99)
250 (0.53-11.86)
3.26 (117-9.06)"
203 (0.61-6.76)
488 (2.22-10.70)*
0.83 (0.29-2.32)
155 (0.56-4.27)
045 (0.13-1.50)
137 (048-3.89)
7.80 (3.06-19.86)*
1.21 (0.38-3.80)
336 (0.99-11.38)
3.90 (1.22-12.53)"
1.21 (0.38-3.80)

2540 (10.96-58.87)*

3.78 (1.16-12.34)"
368 (134-10.09)"

3.86 (1.66-9.00)*
202 (062-6.56)

12.84 (4.70-35.06)"

226 (1.13-451)
3.05 (1.50-6.24)*
401 (0.97-16.49)
241 (0.74-7.84)

15.49 (3.30-72.67)*
11.39 (2.94-44.08)*
11.89 (3.22-43.97)*

3.72 (1.14-9.60)*
541 (1.59-1846)"

(

@

(
6.73 (2.58-17.55)*
2.72 (139-532)*

1 (233-760)"
2.88 (1.45-5.74)*
202 (1.04-3.92)
0.73 (0.34-1.54)
167 (091-3.09)
427 (2.02-899)*
1,64 (0.78-347)
163 (0.93-2.86)
145 (0.84-2.50)
217 (1.15-4.10)"
482 (229-10.16)F
4.15 2.09-822)*
4.93 (233-1046)"
161 (0.84-3.11)
3.99 (2.01-7.90)*

Notes. AN anorexia nervosa, AN-R anorexia nervosa restricting subtype, AN-BP anorexia nervosa binge eating/purging subtype, BN bulimia nervosa, BED binge
eating disorder. ED groups are not mutually exclusive as respondents may have had multiple lifetime ED diagnosis. All analyses were adjusted for age, sex, race/

ethnicity, and education, and complex survey design of NESARC-III. Italic letters indicate significant AORs.

indicates invalid model estimates

In AN-R and AN-BP, SA history was significantly asso-
ciated with any mood disorders, major depressive disorder,
persistent depression, PTSD, any personality disorder, and
schizotypal disorder. Additionally, in AN-R, SA history
was significantly associated with bipolar I disorder, any
SUD, AUD, nicotine use disorder, other drug use disorder,
antisocial personality disorder, borderline personality
disorder, and conduct disorder, whereas SA history was
significantly associated with any anxiety disorder, panic
disorder, and specific phobia in AN-BP.

= significant at p < .05; ¥ = significant at p < .01. -

Temporal relationship between EDs and SA

The majority of respondents with BED reported that
their onset of BED preceded their first SA (71.2% [4.47]),
which was significantly different from 50% based on 95%
confidence limits (Table 5). The proportions of primary
AN and primary SA were similar (50.4% [6.87] vs. 44.1%
[6.73]). In AN-R, a little less than half (44.4% [3.04]) re-
ported their ED onset was earlier than their first SA
whereas in AN-BP, a little more than half (54.9% [6.35])
reported their ED onset was earlier than their first SA.

Table 5 Temporary relationships between onsets of DSM-5 eating disorders and suicide attempts

AN AN-R AN-BP BN BED
(n=60) (n=28) (n=32) (n=29) (n=64)
ED onset first (% [SE]) 95% confidence limits 504 (6.87) 444 (3.04) 549 (6.35) 47.6 (10.6) 712 447)"
(35.3-65.5) (34.7-54.0) (37.2-72.5) (183-76.9) (61.6-80.8)
SAs first (% [SE]) 95% confidence limits 44.1 (6.73) 436 (3.24) 445 (6.32) 175 (247) 26.6 (4.65)
(29.3-58.9) (33.3-53.9) (27.0-62.0) (10.9-24.2) (16.6-36.6)
Both in the same year (% [SE]) 95% confidence limits 55(1.71) 12.1 (4.02) 0.63 (0.04) 349 (11.7) 22 (0.70)
(1.7-9.3) (0.00-24.8) (0.51-0.75) (23-67.5) (0.7-37)

Notes. AN anorexia nervosa, AN-R anorexia nervosa restricting subtype, AN-BP anorexia nervosa binge eating/purging subtype, BN bulimia nervosa, BED binge
eating disorder. ED groups are not mutually exclusive as respondents may have had multiple lifetime ED diagnosis. All analyses were adjusted for age, sex, race/
ethnicity, and education, and complex survey design of NESARC-III. T = significantly different from 50% at p <.05
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In BN, nearly half (47.6% [10.6]) reported that their BN
onset preceded their first SA, and about one third of BN
(34.9% [11.7]) reported that their onset of BN and first
SA occurred within the same year.

Discussion

Using the data from the 2012-2013 NESARC-III, this
was the first study to examine the prevalence of SAs in a
representative sample of the US adults with lifetime
DSM-5 ED diagnoses. SAs are common in US adults
with lifetime AN, BN, and BED diagnoses. We generated
the following prevalence estimates for SAs across the ED
diagnosis: 24.9% for AN, 31.4% for BN, and 22.9% for
BED; importantly, for AN, the prevalence rate for SAs
was substantially higher for the AN-BP subtype (44.1%)
than for the AN-R subtype (15.7%). Adjusting for socio-
demographic variables, compared with those without
lifetime specific-ED diagnosis, odds of SAs were 5.40,
6.33, and 4.83 times higher in respondents with lifetime
AN, BN, and BED, respectively; adjusted odds of SAs
calculated separately for AN-BP and AN-R subtypes
were 12.09 and 3.16, respectively. The total number of
SAs was also significantly greater in respondents with
lifetime specific-ED diagnosis. In those with SA history,
reported age at first SA or the number of SAs were not
significantly different by lifetime ED diagnoses, except
for greater number of SAs in BED.

This study also attempted to address possible implica-
tions of comorbidity among different EDs as well as
diagnostic cross-over [42—44] in a series of supplemental
analyses. We found that the odds of SAs, although
remaining statistically significant, decreased for BN and
BED when we applied the hierarchical convention of
AN>BN>BED for assigning ED diagnoses (Add-
itional file 2). Among respondents who met more than
one lifetime ED diagnosis, the prevalence and odds of
SAs were significantly elevated (41.5% and AOR = 10.63,
respectively), relative to respondents without lifetime
history of specific EDs (Additional file 3). These findings
are similar to those previously reported by Pisetsky et al.
[29] that the highest odds of suicidal behaviors were
found in those who met criteria for AN and BN. We
note, however, that a more recent larger cohort study
with treatment-seeking adults from the Swedish registry
(N=9622) found that transition between AN, BN, and
BED was rare [45]. Our study also found that the comor-
bidity rate for different lifetime ED diagnosis was only
12% of those who met lifetime diagnosis of any EDs.
Collectively, these findings suggest that while comorbid-
ity or transition across ED diagnoses might be less com-
mon than clinically presumed, those individuals who do
transition between different ED diagnoses may be at
higher risk for suicide attempts.
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Prevalence of SAs in our sample of US adults with life-
time DSM-5-defined EDs was higher than that of previ-
ously reported by Crow et al. [22] based on the smaller
NCS-R which used DSM-IV definitions (8.8% in AN,
21.3% in BN, and 15.2% in BED). The reasons for differ-
ences are not clear and may be due partly to several
methodological differences between the two studies, in
addition to the many complexities inherent in assessing
and generating diagnostic estimates in large epidemio-
logical studies [46]. One notable difference between two
studies is that while a question of ever attempting sui-
cide was asked for all NESARC-III respondents, in the
NCS-R this question was asked only when respondents
endorsed suicidal ideation. Given the two surveys were
conducted over 10years apart, it is also possible that
some of the difference partly reflect general increases in
prevalence of suicide in the US [1, 47].

Within each ED category, there were only a few sig-
nificant differences in sociodemographic characteristics
between those who have ever versus never attempted
suicide, a pattern that differs somewhat from in the gen-
eral population [5]. Nonetheless, there were several
significant differences in clinical characteristic between
those with and without SA histories. In BN and BED, SA
history was associated with earlier age of ED onset,
which is partially consistent with findings from a clinical
sample [21]. In all EDs, the lowest BMI was lower in re-
spondents with a SA history than those without SA his-
tory. SA history was significantly associated with longer
duration (more years) of ED episodes in AN, whereas it
was associated with significantly shorter duration of ED
episodes in BN. These findings, which require replica-
tion and extension in future studies, are curious and a
challenge to explain. One possible clinical speculation is
that SA in AN might perhaps be related to chronicity
whereas SA in BN might be more related to severity.
Given the relatively small sample sizes when focusing
only on respondents with ED diagnoses, our study was
likely underpowered to adequately statistically examine
such potential reasons. We also found that among those
with lifetime AN, the proportion of those reporting that
ED symptoms interfered with normal daily activities or
caused serious problems fulfilling responsibilities was
higher among those with SA history. In addition, among
those with lifetime BN, the proportion of those reporting
that ED symptoms caused serious problems with fulfill-
ing responsibilities was higher among those with SA
histories. Among those with BED, the prevalence of
psychosocial impairments did not differ significantly by
SA history.

Consistent with previous studies [21, 22, 27, 28], SA
history was significantly associated with lifetime diagno-
ses of other psychiatric disorders. Mood disorders, SUD,
and personality disorders were prevalent across all EDs
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with a history of SA, with 73-96% meeting criteria for
those diagnoses. Prevalence of anxiety disorders was also
high in BED, with over 70% meeting criteria for diagno-
sis at some point in their lifetime. Within each specific
ED, odds for all comorbid psychiatric disorders, even
after adjusting for sociodemographic characteristics,
were substantially elevated in those with SA history rela-
tive to those without SA history. This was particularly
prominent in BN where many of the significant AORs
were greater than 10. Further research, particularly with
longitudinal designs, is necessary to replicate our find-
ings and to examine how elevated psychiatric comorbid-
ity in BN may contribute to future SAs as well as to
other negative health and psychosocial outcomes.

In terms of sequence of ED and SA onsets, we found
that for the majority of respondents with BED (71.2%),
BED onset preceded the first SA. In contrast, among re-
spondents with AN and BN, approximately 50% re-
ported ED onset prior to the first SA. The age of onset
is significantly later in BED than AN and BN [16], and
the observed difference between the three forms of ED
diagnoses may reflect differences in the clinical course.
Our finding on BED onset preceding SA onset contrasts
with a study based on the NCS-R that found that their
adult respondents (in contrast to their findings for ado-
lescents) reported SA prior to onset of BED [48]. We,
however, note that due to missing data, that sample size
in the Forest et al. study was extremely small (n =1 for
adults 18-29, n =3 for 30-44, and n =3 for 45-59, and
n=1 for 60+ years old), suggesting need for caution in
interpreting those findings.

Our findings suggest that many individuals, particu-
larly those with BED, report experiencing SAs prior to
the onset of their ED symptoms. This is consistent with
a recent meta-analysis by Smith [18], suggesting that
while ED diagnosis and disordered eating are signifi-
cantly associated with SA, they are only weak predictors
of SA. Given high comorbidity between EDs and other
psychiatric disorders, it is possible that the relationship
between EDs and SA may be mediated by mood disor-
ders and/or SUD, which are established significant pre-
dictors of SA [33]. Our study was cross sectional and
did not investigate the temporal relationship between
EDs, other psychiatric disorders, and SAs. Our findings
and the findings from the prior studies highlight the
need for further research specifically focused on the
relationship between ED and suicide behaviors. With
these caveats in mind, we state that our findings of
significantly increased risk for SAs in those with life-
time EDs and that ED onset preceded first SAs in
roughly half of ED cases highlights the importance of
assessing and closely monitoring ED symptoms along
with other psychiatric disorders by health-care pro-
viders and clinicians.
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Our study also found several important differences
between the two AN subtypes. We found that 32.3%
(SE=2.88) of those with lifetime AN-BP (prevalence
among the total NESARC sample: AN-R=0.54% [SE =
0.05], AN-BP = 0.26% [SE = 0.03]). Thus, when considered
in this manner, across the EDs included in this study, AN-
BP had the highest risk for SA whereas AN-R had the
lowest, albeit significantly elevated. Our findings regarding
especially elevated risk of SA in AN-BP are consistent
with previous findings [29, 49].

AN-R and AN-BP subtypes of AN also had several dif-
ferent patterns of significant associations between SA
history and other psychiatric disorders, though interpre-
tations of those “correlates” are more complicated due
to various reasons, including the fact that it is not pos-
sible to examine the complex patterns of timing associ-
ated with all the lifetime psychiatric comorbidities. With
that caveat, we cautiously note some overall differences
in the lifetime comorbidity findings associated with SA
for the AN subtypes. In AN-R, SA history was associated
with significantly elevated risk for bipolar I disorder, all
forms of SUDs, and all forms of personality/conduct dis-
orders. In contrast, in AN-BP, SA history was associated
with any anxiety disorder, panic disorder, and specific
phobia. Clinically, AN-BP is thought to be associated
with higher impulsivity and substance use than AN-R
[49-51], although differences between naturalistic, epi-
demiological, and treatment-seeking patterns of comorbid-
ity may make comparisons difficult. Treatment-seeking
confounds and/or motivations might, for example, partly
explain why clinically AN-BP and BN show greater impul-
sivity and problems such as SUD, in that those externalizing
and florid problems lead to seeking help as opposed to the
restriction/control leading to decreased help-seeking in
those with AN-R. Thus, it is possible that in naturalistic
samples, SA history is associated with increased risk for
SUD in those persons with AN-R. Lastly, we note that the
risk for major depressive disorder was especially elevated in
AN-BP with SA histories, with observed AORs similar to
observed in BN.

Our findings regarding elevated risk for SA in AN-BP
and BN are consistent with findings reported by Pisetsky
et al. [29] that the highest rates of suicide completion
occurred in those forms of EDs involving purging behav-
iors (comorbid AN and BN, AN-BP, BN, and purging
disorder). The associations between SA and major de-
pressive disorder were significantly increased in all EDs,
and they were also particularly increased in AN-BP and
BN. Thus, it is possible that the elevated risk for SAs in
these forms of EDs may be partly influenced by depres-
sion. Diagnostic and clinical utility of AN subtypes has
long been debated as clinical research did not always
support predictive validity (e.g., [49, 51]). Our findings,
however, suggest that two AN subtypes (AN-BP and
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AN-R) differ significantly in terms of SA risk and corre-
lates of SA; these findings support the DSM-5 retention
of the subtyping scheme.

Strengths of the current study include use of the lar-
gest psychiatric epidemiology survey on a representative
sample of US adults and that all psychiatric disorders
were assessed with a lay-administered structured inter-
view. A possible limitation is that the validity and reli-
ability of the AUDADIS-5 has not been tested for EDs,
although it has been tested for all other psychiatric con-
ditions and the findings are adequate [37, 39]. This is a
cross-sectional study that retrospectively assessed life-
time history of ED symptoms and thus is susceptible to
recall bias, although use of a structured diagnostic inter-
view might have attenuated such effects to some degree.
Due to the patterns of skip-out questions and missing
data, we were unable to include subthreshold BN and
BED or otherwise specified feeding and eating disorders
(OSEED). There are other possible assessment limita-
tions with the AUDADIS-5 that might have contributed
to lower prevalence of EDs in general in this study
than other reports [16, 46]. Previous studies on EDs
and suicidal behaviors have also investigated the rela-
tionship between SA and specific eating pathologies,
such as compensation methods (e.g., vomiting, pur-
ging) [21, 22, 29], but we were unable to explore such
possible relationship with SAs due to the nature of
the AUDADIS-5 questions for BN or BED [16, 52].
Relative to AN and BED, the sample size of respon-
dents with lifetime BN diagnosis was smaller, which
may have contributed to some non-statistically signifi-
cant results (e.g., AORs for risk for SAs in those with
and without lifetime BN diagnosis); the smaller sam-
ple size also precluded us from investigating possible
sex or ethnic/racial differences. Similarly, we were
unable to obtain stable estimates of the age-cohort ef-
fects on the relationship between EDs and SA, which
has been recommended when investigating lifetime
prevalence of psychiatric disorders with a mix-age
sample [53, 54].

Conclusions

Given that suicide remains a major cause of deaths in
the US, it is crucial to develop better approaches for
earlier identification and recognition of risk, which
may, in turn, enhance suicide prevention strategies
across the lifespan and across different clinical groups
that might differ in their suicide risk. Our findings
suggest that adults with a lifetime diagnosis of EDs
are at substantially elevated risk for SA and suggest
that health-care workers consider these findings in
their screening and evaluation protocols. The preva-
lence of SAs in our epidemiological sample was simi-
lar or greater than those reported for clinical samples
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[19-21]. This is concerning as treatment utilization is
very low among adults with diagnosable EDs in the
general population, particularly among men and ethnic/
racial minorities [30-32, 55]. Thus, routine screening for
EDs along with SA history by health-care providers could
inform comprehensive treatment planning and appropri-
ate treatment referrals.

Endnote

'In the original data set, respondents who reported no
SA history were assigned missing for the number of SA,
which we re-coded to zero for the purpose of the analyses.

Additional files
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