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Suicide is a global public-health crisis: More than 
700,000 people die by suicide annually, and many more 
attempt and think about suicide (World Health 
Organization, 2024). Because of the prevalence of sui-
cidal ideation (SI) and behaviors, effective interventions 
to reduce suicide risk are greatly needed. However, 

there is ongoing debate about which types of interven-
tion most effectively reduce suicide risk.

1274746 CPXXXX10.1177/21677026241274746Robison et al.Clinical Psychological Science
research-article2024

Corresponding Author:
Morgan Robison, Department of Psychology, Florida State University 
Email: mrobison@psy.fsu.edu

Are Suicide-Specific Interventions Required 
to Reduce Suicidal Ideation? An Empirical 
Examination in a Clinical Sample of Eating-
Disorder Participants

Morgan Robison1 , Mina Velimirovic2 , Tyler Rice1,  
Alan Duffy3 , Megan Riddle4,5, Jamie Manwaring3,4,  
Renee D. Rienecke3,6, Susan McClanahan3,6, Dan V. Blalock7,8,  
Daniel Le Grange9,10, Philip S. Mehler3,4,11,  
and Thomas E. Joiner1 
1Department of Psychology, Florida State University; 2Department of Psychology, University of Novi Sad; 
3Eating Recovery Center and Pathlight Mood and Anxiety Center, Denver, Colorado; 4ACUTE at Denver 
Health, Denver, Colorado; 5Department of Psychiatry and Behavioral Sciences, University of Washington; 
6Department of Psychiatry and Behavioral Sciences, Northwestern University; 7Center of Innovation to 
Accelerate Discovery and Practice Transformation, Durham Veterans Affairs Medical Center, Durham, 
North Carolina; 8Department of Psychiatry and Behavioral Sciences, Duke University School of Medicine; 
9Department of Psychiatry and Behavioral Sciences, University of California San Francisco School of 
Medicine; 10Department of Psychiatry and Behavioral Neuroscience, The University of Chicago; and 
11Department of Internal Medicine, University of Colorado School of Medicine

Abstract
In this research, we examined whether non-suicide-specific treatments effectively reduced suicidal ideation (SI) among 
a clinical sample of eating-disorder (ED) patients (N = 3,447, of whom 50.9% presented with SI). All participants met 
criteria for a current ED diagnoses based on the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders 
and were administered a combination of evidence-based treatments in inpatient, residential, partial hospitalization, and 
intensive outpatient ED treatment facilities. Mediation analyses tested whether SI at discharge decreased specifically 
through standardized residual change scores in ED symptoms. Both SI and ED symptoms decreased over the course 
of treatment without clinically meaningful differences by ED diagnosis. ED symptom improvement partially mediated 
the relationship between SI at admission and discharge, suggesting that treating ED symptoms with evidence-based 
treatments can be an effective way to reduce SI, at least partially, for many patients. These findings demonstrate the 
importance of facilitating evidence-based-treatment referrals for specific disorders as a component of broad-based 
suicide outreach and prevention strategies.
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Specifically, many researchers and clinicians have 
focused on suicide-specific interventions and have not 
emphasized the potential value of treating primary 
diagnoses to reduce SI (e.g., Acosta et al., 2013; Jobes 
et  al., 2015). Others have argued that non-suicide- 
specific interventions alone do not typically improve SI 
(Brodsky et  al., 2018; Labouliere et  al., 2018). 
Accordingly, great emphasis has been put on suicide-
specific interventions, both brief and comprehensive, 
over the past decades. Researchers have developed an 
increasing number of interventions, and these have 
shown to be fruitful in reducing suicide risk (for more 
details, see Jobes, 2023; Jobes et al., 2015; Stanley et al., 
2023). Moreover, the zero-suicide model, a part of the 
National Strategy for Suicide Prevention, emphasizes 
the importance of using suicide-specific, evidence-
based interventions to target suicidal thoughts and 
behaviors (Labouliere et  al., 2018). The clinician-
researchers developing these programs have empha-
sized these beliefs through statements such as the 
following:

In terms of treatment for suicide risk, the data from 
randomized controlled trials make it abundantly 
clear that the most effective clinical treatments for 
suicidal patients are psychosocial interventions that 
specifically focus on treating suicide, independent 
of a mental disorder diagnosis (G. K. Brown et al., 
2005; Comtois et  al., 2011; Gysin-Maillart et  al., 
2016; Jobes, 2012; Michel & Gysin-Maillart, 2015; 
Rudd et al., 2015). ( Jobes, 2016, p. 51)

However, Cox et al. (2016) examined whether pro-
longed exposure (PE), an evidence-based treatment for 
posttraumatic stress disorder (PTSD), can reduce SI by 
reducing PTSD symptoms. Their results showed that PE 
effectively reduced PTSD symptoms in veterans, which 
was then followed by a decline in SI. A reduction in SI 
following symptom reduction has also been observed 
in other evidence-based treatments for PTSD in both 
adults (e.g., Gradus et al., 2013; Johnson et al., 2021) 
and adolescents (L. A. Brown et al., 2020). Research has 
also shown that cognitive-behavioral therapy for insom-
nia reduces SI by relieving insomnia symptoms 
(Kalmbach et al., 2022; Trockel et al., 2015).

In sum, suicide-specific interventions are widely 
accepted as effective treatments to reduce suicide risk. 
The efficacy of non-suicide-specific interventions, on 
the other hand, is still in question, although studies 
conducted so far provide promising results. Because 
the majority of previous studies assessing whether sui-
cide risk and, more specifically, SI decline upon a 
reduction of symptoms of a primary diagnosis were 
conducted in the context of PTSD and insomnia, we 

focused on another population in which SI is particu-
larly high: eating-disorder (ED) patients.

Suicide Risk in Individuals With EDs

EDs are severe and debilitating, resulting in both 
impaired physical health and psychosocial functioning 
(American Psychiatric Association, 2022; Klump et al., 
2009). These disorders are not only disabling and costly 
but also may be deadly; elevated mortality has been 
observed in all EDs (Arcelus et al., 2011; Keel et al., 2003; 
van Hoeken & Hoek, 2020; Westmoreland et al., 2022).

Rates of suicide attempts are also substantially higher 
in people suffering from EDs than in the general popu-
lation (e.g., 6.3% of ED patients compared with 0.3% 
to 1.4% of the general population; Borges et al., 2010; 
Suokas et al., 2014). This is concerning because a his-
tory of previous suicide attempts, especially multiple 
suicide attempts, is one of the most robust predictors 
of death by suicide (e.g., Joiner et al., 2009). Furthermore, 
previous research has shown that at least one-quarter 
to one-third of individuals with EDs have experienced 
SI in their lifetime (Smith et al., 2018). Other studies 
have reported that the lifetime prevalence of SI in ED 
patients can be as high as 68.9% in adolescents (Crow 
et al., 2014) and higher than 80% in adults (Duffy et al., 
2021). As a point of reference, studies have shown that 
the lifetime prevalence of SI in the general population 
is around 9%, whereas the 12-month prevalence is 
around 2% (Borges et al., 2010; Nock et al., 2008).

EDs in the fifth edition of the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-5; American 
Psychiatric Association, 2013) include anorexia nervosa 
(AN), bulimia nervosa (BN), binge eating disorder 
(BED), and other specified feeding or eating disorder 
(OSFED; American Psychiatric Association, 2022). 
However, we note that there are a number of other 
recognized EDs in the text revision of the DSM-5 
(American Psychiatric Association, 2022), such as avoid-
ant/restrictive food intake disorder, pica, and rumina-
tion disorder, which are not included here. AN is 
characterized by severe caloric restriction, leading to 
significantly low body weight. Individuals with AN typi-
cally have an intense fear of gaining weight and a 
distorted body image and may deny the seriousness of 
their low body weight (American Psychiatric Association, 
2022). When an individual with AN does not engage in 
any recent (i.e., in the last 3 months) binging or purging 
behaviors, they are specified as AN restricting (AN-R) 
subtype; however, if in the last 3 months, the individual 
has engaged in repeated binging/purging behaviors 
(e.g., excessive exercise and/or self-induced vomiting, 
diuretic misuse), they are specified as AN binge-eating/
purging (AN-BP) subtype. BN shares behavioral 
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similarities with AN-BP (i.e., recurrent episodes of 
binge eating followed by compensatory behaviors to 
prevent weight gain) but does not have the diagnostic 
criteria of significantly low body weight. BED is char-
acterized by recurring binge-eating episodes featuring 
objectively large quantities of food in a discrete period 
of time (i.e., within a 2-hour window). Individuals with 
BED do not engage in inappropriate compensatory 
behaviors and are not at a low body weight. Nevertheless, 
people with BED experience feelings of guilt, shame, 
and distress about their eating habits (American 
Psychiatric Association, 2022). Finally, the OSFED diag-
nosis encompasses a constellation of ED symptoms and 
is reserved for individuals who do not meet full criteria 
for a specific diagnosis. These conditions may include 
atypical presentations, subthreshold symptoms, or com-
binations of symptoms from different ED categories 
(American Psychiatric Association, 2022). Overall, each 
of these ED diagnostic subgroups represents a distinct 
pattern of disordered eating behaviors; however, all 
EDs involve significant psychological distress.

Research suggests that elevated levels of SI in ED 
patients are evenly distributed across diagnostic sub-
groups, including AN, BN, BED, and OSFED (Duffy 
et al., 2021; Smith et al., 2018; although cf. Kambanis 
et al., 2022). Most who experience SI do not attempt 
suicide, and even fewer die by suicide. Nonetheless, SI 
is, of course, a significant risk factor for suicide (e.g., 
Nock et al., 2008), and SI can cause substantial human 
suffering, which is why some suggest that reducing SI 
should be a goal in and of itself ( Jobes & Joiner, 2019). 
Thus, to prevent suicide attempts and alleviate human 
suffering more generally, efforts should be directed 
toward timely identification and treatment of SI, espe-
cially in populations in whom SI is particularly elevated, 
as it is in individuals suffering from EDs.

Mechanisms of SI in EDs

Several mechanisms that may indirectly account for the 
relationship between EDs and SI have been proposed, 
including but not limited to psychiatric comorbidities, 
low belongingness, high burdensomeness, interocep-
tive deficits, and impulsivity (e.g., Centers for Disease 
Control and Prevention, 2022; Forrest et al., 2016; Kwan 
et al., 2017; Smith et al., 2018). However, some studies 
have suggested that ED symptoms (e.g., dietary restric-
tion, negative self-image, negative emotions) may con-
tribute to SI directly (Brausch & Gutierrez, 2009). 
Longitudinally, one study supported the association 
between increases in ED symptoms and subsequent 
elevations in SI among males (Grunewald et al., 2022); 
however, other studies have reported only cross-sectional 
associations (although for significant associations 

between Week 2 shape concerns, Week 3 eating con-
cerns, and the subsequent weeks’ SI, see Ortiz and 
Smith, 2020; Thiel et al., 2023). In light of these mixed 
findings, further research is warranted. Nevertheless, it 
remains reasonable to suggest that targeting ED symp-
toms through evidence-based ED treatment may reduce 
SI (see above for the rationale drawn from other clinical 
disorders; Gradus et  al., 2013; Johnson et  al., 2021; 
Kalmbach et al., 2022; Trockel et al., 2015).

We do not aim to challenge the idea that suicide-
specific interventions benefit individuals at increased 
risk for suicide. Directly targeting risk has considerable 
rationale, as we stated above (see e.g., Jobes, 2023; 
Labouliere et al., 2018), and may be particularly valuable 
for individuals who have already made a suicide attempt 
and are at imminent risk (e.g., G. K. Brown et al., 2005; 
Gysin-Maillart et al., 2016), but it also has the potential 
downside of not addressing a primary condition (e.g., 
an ED) in which symptoms of the condition itself may 
be a main driver of SI. In routine care, health-care pro-
viders regularly treat the most impairing and distressing 
symptoms, symptoms that may generate and maintain 
SI; thus, disorder-focused, evidence-based treatments 
that stand to effectively remedy the primary clinical 
diagnosis/diagnoses may address those conditions and 
mitigate SI. Indeed, they may mitigate SI because they 
address the primary clinical diagnosis/diagnoses.

To our knowledge, this debate (i.e., whether non-
suicide-specific interventions have a role in suicide 
prevention) remains somewhat unresolved overall and 
has not been extended to individuals with EDs. 
Therefore, we aimed to examine whether a routine 
non-suicide-specific treatment may reduce SI through 
ED symptom improvement. Specifically, in this study, 
we examine whether improvement in ED symptoms in 
response to ED-focused treatments will mediate the 
relationship between SI assessed at admission and dis-
charge. Because ED symptoms have been shown to 
contribute to increased SI, it is hypothesized that ED 
symptom improvement will partially mediate the rela-
tionship between SI assessed at admission and dis-
charge, suggesting that non-suicide-specific treatments 
can reduce SI, at least in some ED patients.

Method

Participants and procedures

The initial sample of this study included 3,447 adults. 
Data were collected from 33 ED treatment facilities 
across the United States that provide inpatient (IP), resi-
dential (RES), partial hospitalization (PHP), and inten-
sive outpatient (IOP) ED-specific care. Participants were 
adults who received care at one of these facilities 
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between July 2020 and November 2022.1 All participants 
met DSM-5 (American Psychiatric Association, 2013, 
2022) criteria for an ED at admission, established by 
licensed clinicians using the Structured Clinical Interview 
for DSM-5, patient edition. Demographic data were col-
lected at admission as part of routine assessment. Self-
report assessments were completed at two points, within 
5 days of admission and 7 days of discharge.

Treatment

IP treatment involved 24/7 care with medical monitor-
ing; RES involved 24/7 care with less frequent medical 
monitoring; PHP involved treatment an average of 10 
hours per day, 7 days per week; and IOP care included 
treatment 3 to 6 hours per day, 3 to 5 days per week.

The treatment at the IP, RES, and PHP levels of care 
each week included two individual psychotherapy ses-
sions and one family-therapy psychotherapy session; 2 
to 3 hours of group-format skills-training sessions 
occurred daily. The therapeutic work incorporated dif-
ferent evidence-based components of various treatment 
modalities. Individual therapy was drawn from accep-
tance and commitment therapy (S. C. Hayes et al., 2011), 
cognitive-behavioral therapy (Murphy et al., 2010; Waller 
et  al., 2007), and dialectical-behavior therapy (DBT; 
Linehan, 2015); the family-therapy curriculum was 
founded in emotion-focused family therapy (Furrow 
et  al., 2019).2 We acknowledge that this treatment 
description is not adherent to a single evidence-based 
treatment, although we also note that such combined 
treatment reflects the treatment often provided at higher 
levels of care in real-world clinical practice.

All patients attended weekly sessions with registered 
dietitians and received meal support. At IP, RES, and 
PHP, this consisted of supervised meals three times per 
day and snacks provided two to three times per day. 
At IOP, patients ate one supervised meal each program 
day and logged additional meals and snacks in the 
Recovery Record mobile application. Each patient’s 
dietician reviewed and responded to food logs.

Regarding care, RES and PHP levels of care involved 
two sessions per week with a psychiatric provider 
(inpatients were monitored daily) and included psy-
chopharmacologic management; IOP patients saw their 
outpatient psychiatric provider. Patients at IP, RES, and 
PHP also received daily nursing care and had access to 
a family/internal-medicine physician as needed. A con-
tinuity model of care was applied, meaning that patients 
were followed by the same treatment team across most 
levels of care (i.e., the primary therapist, primary care 
physician, psychiatrist, and dietitian remain consistent 
from IP to RES to PHP but typically change at IOP). 
However, patients routinely terminated care between 

higher and lesser levels of care, mostly to return to their 
care teams in their respective communities after a good 
treatment response in the facility.

To ensure patient safety, all patients completed a 
comprehensive suicide-risk assessment (SRA) at admis-
sion with a licensed mental-health clinician, which was 
qualitatively documented in individual patient charts. 
The SRA asked detailed questions regarding recent SI, 
plans and preparations for a suicide attempt, and access 
to means for suicide. Patients provided details of any 
past suicidal or homicidal ideation, past suicide or 
homicide attempts, pertinent family history (i.e., related 
to suicide risk), and other known risk factors for suicide 
(i.e., health and psychosocial stressors). On the basis 
of these responses, the clinician determined the patient’s 
suicide risk and consulted with the patient’s psychiatrist 
to develop an appropriate treatment plan (i.e., for indi-
viduals with current ideation but no plans to attempt 
suicide). If patients exhibited strong SI with a plan to 
harm themselves or others, the clinician coordinated 
with the psychiatrist to transfer patients to an inpatient 
psychiatric facility either directly or via a psychiatric 
evaluation at a local emergency room.

Measures

Patient Health Questionnaire.  The Patient Health 
Questionnaire (PHQ-9; Kroenke et al., 2001; Kroenke & 
Spitzer, 2002; Spitzer et al., 2014) suicide item (i.e., Item 
9) is a single-item measure of SI. This item asks respon-
dents how often over the last 2 weeks they have been 
bothered by thoughts that they would be better off dead 
or thoughts of hurting themselves in some way. Response 
options range from 0 to 3 (0 = not at all, 1 = several days, 
2 = more than half the days, 3 = nearly every day). 
Although the PHQ-9 is somewhat overly inclusive and 
lacks some specificity, the wide usage of the PHQ-9 and 
the high sensitivity of the PHQ-9 suicide item make it a 
useful initial screening measure (Na et al., 2018). In addi-
tion, previous studies have shown that responses to Item 
9 of the PHQ-9 are predictive of both suicide attempts 
and deaths by suicide (Louzon et al., 2016; Simon et al., 
2013), supporting its validity as an SI screening tool. 
Moreover, other single-item indices of SI administered to 
patients in ED clinical settings have been supported in 
terms of their reliability and validity (see Joiner et  al., 
2022).

Eating Disorder Examination–Questionnaire.  The 
Eating Disorder Examination–Questionnaire (EDE-Q; 
Fairburn & Beglin, 1994; Mond et al., 2006) is a 28-item 
self-report measure focused on the past 28 days and used 
for assessing the frequency and severity of ED attitudes 
and behaviors. Subscale scores (i.e., restraint and eating, 
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shape concerns, and weight concerns) and a global score 
are derived using a 7-point Likert scale (0 = no days/not 
at all, 6 = every day/markedly); the higher scores indicate 
more pronounced symptoms. In this study, only the 
global EDE-Q score was used. The global score more so 
than the subscales is reported to be a valid measure of 
eating psychopathology ( Jenkins & Rienecke, 2022). The 
internal consistency of the EDE-Q in the current sample 
was high at admission (α = .92) and discharge (α = .92).

Analytic plan

The approach for this article was drawn from works 
testing the effectiveness of targeting a mediator as a 
means of reducing suicide risk (see Lieberman et al., 
2023; cf. Burns et al., 2008; Fredrickson & Joiner, 2002). 
Largely because of the busy clinical settings of the 
study, missing data represented an issue.3 Thus, we 
elected to first focus on a real subsample (i.e., without any 
missing data) and then reanalyze the results on the full 
sample (i.e., accounting for missing data). Demographic 
information, descriptive statistics, and the first media-
tion analyses were focused on a subsample (n = 2,441) 
of the full sample (N = 3,447) who had valid data at 
both admission and discharge; this subsample of 
patients was reasonably representative of the patient 
population as a whole in these clinical facilities. 
Descriptive statistics and zero-order correlations were 
computed to first determine the distributions and inter-
connectedness of all study variables. Next, to create a 
mediator variable, residual change scores were calcu-
lated for the EDE-Q global score by regressing dis-
charge scores onto admission scores and then computing 
the difference between observed discharge scores and 
predicted discharge scores (Cronbach & Furby, 1970). 
This approach creates a metric of change free from 
associations with admission scores (i.e., through remov-
ing the regression artifact). Following this, all appli-
cable models were tested for evidence of multicollinearity 
(where tolerance > .25; all variance inflation factor val-
ues < 5; Urban & Mayerl, 2006). To assess whether the 
residual EDE-Q change mediates the relationship 
between SI at admission and discharge, an indirect-
effects analysis was conducted using the R mediation 
package (Version 4.5.01; Tingley et  al., 2014). 
Specifically, the effect of SI at admission (T1) on SI at 
discharge (T2) was denoted by c (total effect). The path 
of admission SI (T1) to residual EDE-Q was denoted 
by a; b denoted the path of EDE-Q (T1) to discharge 
SI (T2). The indirect effect (ab) is a product of a and 
b. Finally, path c′ denoted the direct effect of SI at 
admission (T1) to SI at discharge (T2) after including 
the EDE-Q in the model. The bootstrapping procedure 
(10,000 bootstrapped samples) was used to construct 

95% confidence intervals (CIs) and test the overall 
mediation effect.

Analyses were then repeated on the full sample  
(N = 3,447) using structural equation modeling to 
account for missing data and assess the robustness of 
our findings.4 The R lavaan package (Version 0.6-16; 
Rosseel, 2012) with full information maximum likeli-
hood estimates (Enders, 2001) and a bootstrapping 
procedure (10,000 samples) was employed. Finally, 
exploratory analyses tested the effect of ED diagnosis 
(i.e., AN-R type, AN-BP type, BN, BED, OSFED) on the 
results of the partially mediated model using A. Hayes’s 
(2022) moderated mediation, Model 59, in which ED 
diagnosis was examined as a binary (i.e., 1 = has the 
diagnosis, 0 = does not have the diagnosis) for inter-
pretability (A. Hayes, 2022). Five exploratory moderated 
mediation models were run for each diagnosis to rigor-
ously test the mediator.

Transparency and Openness

Preregistration

This study was not preregistered.

Data, materials, code, and online 
resources

This study’s data are not publicly accessible. A portion 
of these data has been used in multiple prior publica-
tions because they were collected from a large clinical-
treatment network in the United States (for a full list, 
see the Supplemental Material available online). 
However, a large proportion of the clients in this data 
set have not been included in prior publications, the 
aims and analyses of the current article do not overlap 
with any prior work, and the analyses and results pre-
sented have not been previously published. Code used 
to complete mediation and moderated mediation analy-
ses are available on request sent to M. Robison. Study 
measures used were drawn from existing measures and 
are publicly accessible.

Reporting

Participants were recruited from ED treatment facilities 
across the United States that provide IP, RES, PHP, and 
IOP ED-specific care. Thus, given the nature of data-
collection procedures, a priori power analyses were not 
conducted. Likewise, measures were determined before 
this study was conceptualized. There were no experi-
mental manipulations in this study, and we report how 
we determined our sample size, all data exclusions, and 
all measures in the study.
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Ethical approval

The protocol for this study was approved by the Salus 
Institutional Review Board. Each participant provided 
informed consent before completing self-report 
measures.

Results

Descriptive statistics

Demographic and descriptive information are provided 
for a subset of the sample (n = 2,421; see Tables 1 and 
2) who had complete data on SI and EDE-Q at both 
admission and discharge. The first mediation analysis 
was computed using this sample.

Geographically, the sample resided across all 50 
states; the largest state residencies included Texas 

(18.1%; n = 439) and Colorado (10.6%; n = 256). The 
sample had ages ranging from 18 to 68 (M = 26.7 years, 
SD = 9.9) and was predominantly female (85.9%; n = 
2,080). Most of the participants identified as White 
(84.8%; n = 2,054). The sample met DSM-5 (American 
Psychiatric Association, 2013) criteria for the following: 
AN-R (32.8%; n = 794), AN-BP (18.6%; n = 450), BN 
(8.0%; n = 194), BED (5.9%; n = 142), or OSFED (34.7%; 
n = 841).5 The average number of weeks in treatment 
was 9.4 (SD = 7.1); there were no significant differences 
in length of stay by level of treatment care. Levels of 
care at admission for the sample were as follows: 22.7% 
received IP care (n = 550), 37.8% received RES care  
(n = 916), 24.9% received PHP care (n = 602), and 14.6% 
received IOP care (n = 353). The majority of participants 
discharged at lower levels of care than they were admit-
ted (61.8%; n = 1,496); 36.6% stayed in the same level 
of care (n = 885), and 1.7% discharged at higher levels 
of care than they were admitted (n = 40). Levels of care 
at discharge for the sample were as follows: 2.7% 
received IP care (n = 65), 16.6% received RES care (n = 
402), 40.5% received PHP care (n = 981), and 40.2% 
received IOP care (n = 973). Care was terminated for 
13 different reasons; the most common were due to a 
routine end of treatment (66.3%; n = 1,605) and due to 
a patient/parent request (21.5%; n = 521); for all termi-
nation reasons, see the Supplemental Material. For a full 
list of descriptive statistics, see Table 1.

Correlations

For descriptive statistics and bivariate correlations for 
admission and discharge scores, see Tables 2 and 3. 
Regarding SI, 50.9% (n = 1,232 of 2,421) of participants 
scored > 0 on the PHQ-9 Item 9 at admission, and 37.8% 
(n = 915 of 2,421) scored > 0 on PHQ-9 Item 9 at dis-
charge. The reduction in SI from admission to discharge 
is notable and as expected (Chen et al., 2008). Admission 
and discharge EDE-Q averages were 4.0 (SD = 1.5) and 
2.3 (SD = 1.4), respectively—a significant decrease (see 
below), as would be expected.

Regarding bivariate correlations, the PHQ-9 Item 9 
had a moderate correlation between admission and 
discharge (r = .54, p < .001), similar to prior work using 
this index and more generally for measures of SI (Green 
et al., 2015). Correlations between the PHQ-9 Item 9 
and the residual score of the EDE-Q were also signifi-
cant (i.e., .10 at admission, .41 at discharge).

Mediation

Table 4 summarizes the results of all regression/media-
tion analyses. In Step 1 of the model, admission PHQ-9 
Item 9 (T1) was significantly and positively associated 

Table 1.  Sample Characteristics

N (%)

Gender  
  Female 2,080 (85.9)
  Male 143 (5.9)
  Nonbinary 58 (2.4)
  Genderqueer 61 (2.5)
  Female to male 27 (1.1)
  Male to female 10 (0.4)
  Other category 30 (1.2)
  Did not disclose 12 (0.5)
Race  
  White 2,054 (84.8)
  American Indian/Alaska Native 6 (0.2)
  Asian 71 (2.9)
  Black/African American 67 (2.8)
  Hispanic or Latino 129 (5.3)
  Mixed 1 (< .01)
  Native Hawaiian/Pacific Islander 4 (0.2)
  Other 86 (3.6)
  Choose not to disclose 3 (0.1)
Level of care: admission  
  Inpatient 550 (22.7)
  Residential 916 (37.8)
  Partial hospitalization 602 (24.9)
  Intensive outpatient 353 (14.0)
Primary diagnosis  
  AN-R 794 (32.8)
  AN-BP 450 (18.6)
  BN 194 (8.0)
  BED 142 (5.9)
  OSFED 841 (34.7)

Note: AN-R = anorexia nervosa restricting; AN-BP = anorexia nervosa 
binge-eating/purging; BN = bulimia nervosa; BED = binge eating 
disorder; OSFED = other specified feeding or eating disorder.
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with discharge PHQ-9 Item 9 (T2; βc = 0.54, SE = 0.02, 
p < .001), with a notable effect size (sr2 = .292). In Step 
2, the admission PHQ-9 Item 9 (T1) was significantly 
and positively associated with the EDE-Q residual score 
(βa = 0.10, SE = 0.02, p < .001), with a small effect size 
(sr2 = .010). In Step 3, both the PHQ-9 Item 9 (T1;  
βc′ = 0.50, SE = 0.02, p < .001, sr2 =.299) and the EDE-Q 
residual score (βb = 0.36, SE = 0.02, p < .001, sr2 = .177) 
were significantly and positively associated with the 
PHQ-9 Item 9 (T2).

Finally, the partial mediation model, using 10,000 
bootstrapped samples to estimate CIs for the indirect 
relation, was also significant (see Fig. 1). Results showed 
that the indirect relation between PHQ-9 Item 9 (T1) 
and PHQ-9 Item 9 (T2) through EDE-Q residual scores 
was statistically significant (ab = 0.10 × 0.36 = 0.04, 95% 
CI = [0.02, 0.04]). The mediation proportion, or the 
estimate to which the total effect is accounted for 
through the mediation variable, was 0.066.

Next, a structural equation model with 10,000 boot-
strapped samples was employed to reanalyze results, 
accounting for missing data and to assess the robust-
ness of our findings. Only 11 participants were lost to 
completely unusable data (3,436 used of 3,447), and 
the findings were nearly identical to the original ones 
(βc = 0.53, 95% CI = [0.43, 0.50], p < .001; βa = 0.10, 95% 
CI = [0.07, 0.16], p < .001; βc′ = 0.50, 95% CI = [0.40, 
0.46], p < .001; βb = 0.36, 95% CI = [0.25, 0.30], p < .001; 
ab = 0.04, 95% CI = [0.02, 0.04]).

Exploratory analyses (i.e., moderated mediation 
analyses) tested the effect of ED diagnoses (i.e., AN-R, 
AN-BP, BN, BED, OSFED) on the mediation model. The 
overall moderated mediation pattern suggested that ED 

diagnosis did not substantially influence mediation 
models. Even when differences were observed between 
the effects (e.g., where there was a difference in the c′ 
path), there were no directional changes (i.e., both 
groups displayed overall improvement). Although 
exploratory, two ED diagnoses reported SI levels that 
were different from their comparison group (i.e., all 
other EDs combined). In the case of AN-BP as a mod-
erator, the c′ path was significant (p = .026, sr2 = .001) 
such that individuals with AN-BP had slightly elevated 
rates of reported SI at discharge (i.e., moderated c′ path 
b = 0.490, p < .001), more so than individuals without 
a diagnosis of AN-BP (b = 0.416, p < .001). Alternatively, 
BED’s c′ path was significant (p = .014, p < .001) such 
that individuals with BED had lowered rates of reported 
SI at discharge (i.e., moderated c′ path b = 0.271, p < 
.001), more so than individuals without a diagnosis of 
BED (b = 0.436, p < .001). Overall, there was no robust 
evidence of moderated mediation in these exploratory 

Table 2.  Descriptive Statistics

N (%) Range M SD Skewness (.048) Kurtosis (.096)

Age 2,421 18–68 26.71 9.92 1.69 2.43
Admission time (weeks) 2,421 0–105 9.35 7.07 2.18 16.02
PHQ-9 Item 9 (T1) 2,421 0–3 0.90 1.06 0.84 –0.64
  0 1,189 (49.1)  
  1 593 (24.5)  
  2 331 (13.7)  
  3 308 (12.7)  
PHQ-9 Item 9 (T2) 2,421 0–3 0.60 0.91 1.43 0.99
  0 1,506 (62.2)  
  1 545 (22.5)  
  2 199 (8.2)  
  3 171 (7.1)  
EDE-Q global (T1) 2,421 0–6 3.96 1.45 –0.93 0.04
EDE-Q global (T2) 2,421 0–6 2.33 1.42 0.23 –0.90
EDE-Q global residual 2,421 –3.4 to 3.5 0.01 1.20 –0.04 –0.37

Note: T1 = admission; T2 = discharge; PHQ-9 = Patient Health Questionnaire; EDE-Q=Eating Disorder Examination–Questionnaire.

Table 3.  Bivariate Correlations of the Investigated 
Variables

2 3 4 5

1. PHQ-9 Item 9 (T1) .54** .10** .34** .28**
2. PHQ-9 Item 9 (T2) .41** .24** .48**
3. EDE-Q residual –.03 .82**
4. EDE-Q (T1) .54**
5. EDE-Q (T2)  

Note: T1 = admission; T2 = discharge; PHQ-9 = Patient Health 
Questionnaire; EDE-Q=Eating Disorder Examination–Questionnaire.
**p < .001.
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analyses (i.e., an omnibus test of the indirect effect; 
Preacher et al., 2007) reflected in the “index of moder-
ated mediation” (A. Hayes, 2022), indicating that the 
null fell between the lower and upper limit of the 95% 
CIs of all models.

Discussion

In the present study, using a mediational analytic 
approach supported in previous work (Lieberman et al., 
2023; cf. Burns et al., 2008; Fredrickson & Joiner, 2002), 
we examined whether SI could decrease through  
evidence-based ED treatment first on a subset of the 
sample with admission and discharge data and then 
repeated with the full sample using full information 
maximum likelihood estimates to demonstrate maximal 
consistency of the effect. Specifically, we tested whether 
ED symptom improvement (measured by the residual 
change in ED symptoms via the EDE-Q) mediates the 
relationship between SI at admission and discharge, 
focusing on a subsample of the data (n = 2,421) who 
had complete data at both admission and discharge. 
Mediation results suggested that residual change in ED 
symptoms partially mediated the link between SI at 
admission and discharge, with a mediation proportion 
effect size of 0.066. The analysis was then done on the 
full sample (n = 3,447) using structural equation model-
ing to account for missing data. The results were almost 
identical to the previous ones. Moreover, these results 
aligned when controlling for length of stay (see Note 
5). Finally, as an addition to the main analyses, we 
explored whether ED diagnoses moderated these medi-
ational effects (i.e., each ED diagnosis was treated as 
a separate, binary yes/no moderator); our results 
showed that although some differences in the effects 
were present, these were not substantial. Nevertheless, 
we note that the somewhat elevated SI among individu-
als with AN-BP aligns with previous work in which the 
ED behavior of purging was most related to suicide risk 

( Joiner et al., 2022). In addition, the reduced SI among 
BED patients may, in part, be explained by higher levels 
of body mass index, which has been proposed as a 
potential protective factor (Dutton et al., 2013), although 
there is also conflicting evidence (Smith et al., 2018). 
Therefore, future work should continue to explore how 
each ED diagnosis may uniquely infer SI.

Although not included in these analyses, it is impor-
tant to consider other potential suicide-relevant mod-
erators that may affect our findings. One such example 
is past suicidal behaviors (i.e., lifetime suicide attempts). 
Future work should examine whether a lifetime suicide 
attempt may alter the clinical implications of these 
results: Should it prove to be a significant moderator, 
such that individuals with a previous suicide attempt 
do not experience SI reductions through a reduction in 
ED symptoms, this may indicate a clinical urgency 
toward incorporating suicide-specific interventions into 
routine ED treatment to directly target risk (G. K. Brown 
et al., 2005; Gysin-Maillart et al., 2016).

However, the findings presented by the current study 
suggest that a combination of evidence-based ED treat-
ments by ED expert clinicians in an ED treatment center 
(i.e., non-suicide-specific interventions) might effec-
tively reduce SI among individuals diagnosed with EDs. 
These findings align with prior research suggesting that 
alleviating the symptoms of the most proximate dis-
tressing and impairing clinical diagnosis causes SI to 
decrease alongside such reductions (e.g., PTSD and 
insomnia; Cox et al., 2016; Gradus et al., 2013; Johnson 
et al., 2021; Kalmbach et al., 2022; Trockel et al., 2015). 
It may be that the symptoms of these specific disorders 
are the mechanisms that spur and maintain SI in the 
first place (i.e., trauma, sleeplessness, and restricting/
binging/purging food; Centers for Disease Control and 
Prevention, 2022).

The correlational differences between the residual 
score of the EDE-Q and the PHQ-9 Item 9 at admission 
(r = .10) compared with the PHQ-9 Item 9 at discharge 

Suicidal Ideation
(PHQ 9 Item 9; T1)

Suicidal Ideation
(PHQ 9 Item 9; T2)

Eating Disorder
Symptom Residual

Change (EDE-Q)

a = .10 [.06, .14]; p < .001 b = .36 [.33, .39]; p < .001

c' = .50 [.47, .54]; p < .001

c = .54 [.51, .57]; p < .001

Fig. 1.  Mediation model including Patient Health Questionnaire Item 9 (T1, predictor), Eating 
Disorder Examination–Questionnaire residual score (mediator), and Patient Health Question-
naire Item 9 (T2, outcome).
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(r = .41) are of potential interest. At admission, of 
course, treatment had not yet or only very recently 
started. At discharge, by contrast, a full course of treat-
ment had been administered. Our thesis is that  
treatment-driven changes in ED symptoms at least par-
tially account for decreases in SI, and we view the rela-
tive sizes of these correlations (i.e., relatively small at 
admission, more sizable at discharge) as consistent with 
treatment taking effect in the interval between admis-
sion and discharge. More overarchingly, we view the 
totality of findings as consistent with the possibility that 
treatment took effect both on ED symptoms and SI and 
took effect on SI in part because it took effect on ED 
symptoms.

One more fine-grained explanation for the relation-
ship between decreases in ED symptoms and decreases 
in SI is that evidence-based treatments for EDs, when 
administered by expert clinicians in an appropriate 
level of care, target not just the behaviors of disordered 
eating but also negative self-image and negative emo-
tions (e.g., self-disgust, sadness, anger, and fear; Espeset 
et al., 2012), and that, in turn, may reduce SI by creating 
a more meaningful life (Rance et  al., 2017). These 
effects may be further bolstered by the group settings 
provided in treatment facilities where others can empa-
thize with, validate, and provide hope regarding an 
individual’s ED experiences. Future research should 
continue to explore other psychological mechanisms 
that might explain changes in SI above and beyond 
changes in ED symptoms. In addition, patients often 
describe EDs as mentally and physically exhausting, 
making them tired and irritable (e.g., Malson et  al., 
2011; Patching & Lawler, 2009). The effects of malnutri-
tion alone can cause psychological symptoms that treat-
ment refeeding (i.e., diet variety and nutrition) will 
resolve (Hatch et al., 2009). Thus, it may be that the 
alleviation of neighboring symptoms, which may have 
felt draining, contributes directly to reduced SI.

These findings send a message of hope to clinicians 
working with individuals diagnosed with EDs regarding 
suicide intervention and prevention. Although we 
soundly believe that clinicians should continually use 
“gold-standard” suicide-risk assessments (for a review, 
see Batterham et al., 2015) and evidence-based suicide-
specific interventions (i.e., creating coping cards, iden-
tifying reasons for living, safety planning, means safety; 
Nuij et al., 2021; Yip et al., 2012), effectively treating 
the most distressing and impairing symptoms alone may 
be sufficient to reduce suicide risk in an ED population, 
at least in individuals in whom this risk is not imminent. 
In our sample, rates of severe SI (i.e., endorsement of 
daily thoughts of death or self-inflicted injury) decreased 
by 44% from admission (12.7% endorsement) to dis-
charge (7.1% endorsement). On the one hand, this is a 
substantial decrease, consistent with the overall thrust 
of the current article. On the other hand, that 7.1% of 
the sample continued to endorse severe SI at discharge 
can be viewed as at odds with our thesis; it can also 
be viewed as somewhat unsurprising in that (a) many 
patients in our sample transitioned from higher levels 
to lower levels of care (e.g., were “discharged”—per-
haps more accurately, stepped down—from IP to RES 
levels of care or from RES to PHP levels of care) and 
(b) the modal overall clinical presentation in general 
and regarding SI in particular in our sample was severe 
compared with many other clinical samples. Crucially, 
we are in no way suggesting, much less endorsing, the 
clinical neglect of suicide risk; we are, rather, suggest-
ing that resolution of mental disorders is in and of itself 
an important avenue for reducing suicide risk.

Limitations and strengths

A first limitation concerns the self-reported nature of ED 
symptoms and SI; nondisclosure may have affected data 
validity given the sensitive nature of suicidality. However, 

Table 4.  Regression Analyses of Suicidal Ideation Mediated Through Eating-Disorder Treatment

Mediation, N = 2,421

  ß SE 95% CI T Adjusted R2 sr²

Step 1: outcome: PHQ-9 discharge (T2) .292  
  PHQ-9 admission (T1) 0.54*** 0.017 [0.51, 0.57] 31.55 .292
Step 2: outcome: EDE-Q residual .010  
  PHQ-9 admission (T1) 0.10*** 0.02 [0.06, 0.14] 4.92 .010
Step 3: outcome: PHQ-9 discharge (T2) .419  
  EDE-Q residual 0.36*** 0.02 [0.33, 0.39] 22.98 .177
  PHQ-9 admission (T1) 0.50*** 0.02 [0.47, 0.54] 32.36 .299

Note: PHQ-9 = Patient Health Questionnaire; EDE-Q=Eating Disorder Examination–Questionnaire; CI = confidence interval.
***p < .001.
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patients had no incentive to distort this information—
care would have been provided regardless of suicidal 
endorsement. As with most ED treatment facility demo-
graphics, the participants were predominantly White, 
cisgender women, diagnosed with AN or OSFED. In 
addition, these data did not include measures of income, 
education, or socioeconomic status. Thus, future studies 
should continue to examine whether these results hold 
across more diverse samples. One such area for future 
research includes individuals with a diagnosis of avoid-
ant/restrictive food intake disorder (ARFID; American 
Psychiatric Association, 2022). When we reran analyses 
exclusively on an ARFID subsample, the results pre-
sented here did not replicate. One potential explanation 
may be that the ARFID group reported significantly lower 
SI at both admission and discharge, which contradicts 
previous research (see Robison et al., 2022). Nevertheless, 
this subsample’s SI levels reduced by half throughout 
the course of treatment: Thus, it is likely that the changes 
in SI were not accurately captured by residual EDE-Q 
scores. Because the EDE-Q does not assess symptoms 
of ARFID (e.g., the avoidance of food based on the sen-
sory characteristics of food), future research should con-
tinue to compare suicide risk across EDs and incorporate 
measures specific to ARFID to determine whether a 
reduction in ARFID symptoms mediates changes in SI.

Relatedly, the study timeline overlapped with COVID-
19. Because COVID-19 was an unprecedented time, it 
may have affected ED symptoms and rates of SI (e.g., 
a small percentage of patients were discharged because 
of COVID-19-related reasons; see the Supplemental 
Material). Thus, we encourage replication of this study 
to robustly generalize our findings.

We also acknowledge that in mediation analyses, the 
temporal precedence of the independent variable vis-
à-vis the mediator and of the mediator vis-à-vis the 
dependent variable (e.g., three separate time points) 
are preferable; thus, we encourage future work to rep-
licate these findings. However, on the basis of the ana-
lytic approaches provided by previous research (see 
Lieberman et al., 2023; cf. Burns et al., 2008; Fredrickson 
& Joiner, 2002), we believe the two-point scenario pre-
sented here is still quite viable. Overall, many partici-
pants with admission data did not have available 
discharge data. We addressed this limitation to a fair 
extent by assessing whether individuals with complete 
data differ from individuals who provided data only at 
admission and using structural equation modeling to 
account for missing data and otherwise, but it nonethe-
less should be factored into our results’ implications. 
Moreover, future studies should account for comorbidi-
ties, which could be important in understanding 
changes in SI. An important limitation of this study is 
the use of a single item (PHQ-9 Item 9) as a measure 

of SI. However, as noted earlier in this text, there is 
evidence to support the reliability and validity of this 
specific index (Louzon et  al., 2016; Na et  al., 2018; 
Simon et  al., 2013) and of single-item indexes of SI 
more generally ( Joiner et al., 2022; Robison et al., 2022; 
although cf. Mournet et  al., 2021). Nevertheless, we 
encourage future research to replicate these findings 
with a more comprehensive assessment of SI. Relatedly, 
future studies should examine whether the mediation 
model proposed here extends to suicide risk more gen-
erally, beyond a general index of ideation (e.g., suicide 
plan, suicidal intent). Finally, we acknowledge that the 
patients at these ED treatment facilities were treated by 
experienced clinicians and received various forms of 
psychotherapy, including weekly group (DBT) sessions. 
Although DBT, when applied with full or near-full fidel-
ity to all its aspects (see Linehan, 1993), is a “gold 
standard” for reducing suicidal behavior (see DeCou 
et al., 2019), our sample did not receive full DBT with 
all its components. Instead, the DBT-based elements 
received by our sample were almost entirely related to 
emotion regulation and were not specifically focused 
on suicidality. Nevertheless, these group-based  
emotion-regulation sessions may be viewed by some 
as possessing a suicide-specific element. However, the 
primary treatment target for all patients was ED symp-
tom improvement, not SI reduction. A final limitation 
is that the ED care delivered in this study was all in 
person, and thus our findings cannot necessarily be 
generalized to a virtual method of ED care, a potentially 
interesting avenue for future research.

We also note the strengths of this study. The current 
study uses a large, fairly severe ED clinical sample. 
Moreover, the patients were diverse with respect to 
their geographic location, ED diagnoses, and treatment 
levels of received care. Finally, the longitudinal nature 
of data collection allowed us to track change in SI from 
admission to discharge.

Conclusion

Evaluating the effectiveness of evidence-based interven-
tions (both suicide-specific and non-suicide-specific) in 
reducing suicide risk is crucial because death by suicide 
specifically and suicidality more generally represent major 
public-health concerns. The results of this study alongside 
the results of previous research on PTSD and insomnia 
support the notion that evidence-based interventions 
treating primary diagnoses may aid in broad-based suicide-
prevention efforts. Therefore, suicide-prevention infra-
structures, such as the zero-suicide model, a part of the 
National Strategy for Suicide Prevention (Labouliere et al., 
2018), may benefit from encouraging further implementa-
tion and evaluation of both suicide-specific and 
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non-suicide-specific interventions. Across interventions 
and clinical settings, suicide risk should be monitored and 
managed as needed; our findings suggest that non- 
suicide-specific interventions may represent one tool in 
clinicians’ armament for this purpose.
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Notes

1. The selected timeline was purely practical in that it was 
the time frame when the current measures were used. For an 
acknowledgment of the overlap between this time frame and 
COVID-19, see the Discussion section.
2. We acknowledge that DBT is recognized as a “gold-standard” 
intervention to reduce suicidal behavior (see DeCou et  al., 
2019), although even when it is administered closely follow-
ing materials developed by Linehan (e.g., Linehan, 2015), it 
is debatable whether it is a suicide-specific treatment per se 
compared with, for example, the Collaborative Assessment and 
Management of Suicidality ( Jobes, 2012, 2016), which clearly 
is. However, in these treatment facilities, the format of DBT is 
altered and administered to focus predominantly on emotion 
regulation. Although individuals who endorse suicide risk on 
diary cards do receive additional risk assessments and support, 
as in all or most mental-health-treatment facilities when sui-
cidality is noted, the primary treatment target for all patients 
is ED symptom improvement, not suicide-risk reduction. 
Nevertheless, we note that targeting ED symptoms in no way 
equated to neglecting suicidality.
3. We acknowledge that individuals who complete assessments 
at both admission and discharge may differ from individuals 
who complete them only at admission. Analyses conducted on 
a related sample indicated that attrition had no influence on 
outcomes ( Joiner et  al., 2022), and analyses on the present 
sample further affirmed that view.
4. The results remained when using multiple-imputation 
approaches to handle missing data and when analyzing only 
individuals with admission data (n = 3,420). Note that all mod-
els were rerun controlling for the number of weeks admitted. 
All results aligned across these analyses.
5. This sample does not include patients with the diagnosis of 
ARFID. When examining the subset of patients with a diagnosis 
of ARFID, the results did not replicate. Potential explanations 
for this diagnostic difference are provided in the Limitations 
section.
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