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Abstract
Eating disorders are a significant health concern due to their high rates of comorbidity, mortality,
and the physical and mental distress they cause. While many people are aware of the negative
effects eating disorders have on physical and mental health, few realize that suicide is a potential
outcome. Although the relationships between eating disorders and suicidality have been
examined in clinical populations with anorexia nervosa and bulimia nervosa, these relationships
have not been examined in the general population, nor with binge eating disorder. This study
aimed to investigate these relationships in the Collaborative Psychiatric Epidemiologic Surveys
(CPES, N=20,013), a large, nationally representative sample of adults in the United States.
Logistic regression analyses revealed that individuals with a history of each eating disorder
reported higher rates of suicide ideation and suicide attempts. Rates of suicide experiences
among this population are similar to individuals with a history of major depression and a
comorbid anxiety disorder. It is clear from this study that suicide remains a significant concern
for individuals suffering from an eating disorder in the general population. It is essential that
clinicians screen for suicide experiences in individuals suspected of suffering from an eating

disorder.
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Introduction

While eating disorders may be relatively uncommon in the general population, they
remain a serious health concern as they are highly comorbid with other psychological disorders,
under-treated, and have some of the highest mortality rates among all mental disorders
(American Psychiatric Association Work Group on Eating Disorders, 2006; Hudson, Hiripi,
Pope, & Kessler, 2007). Suicide experiences among persons with eating disorders have received
a considerable amount of attention in the past few years. Many researchers have found that these
individuals are at an increased risk for suicide experiences, but there is still a debate whether all
or only some eating disorder subtypes are associated with an increased risk of suicide
experiences. The current study examined the relationship between eating disorders and suicide
experiences in a nationally-representative, general population sample.

Eating Disorders

The DSM-IV-TR outlines three different eating disorders: anorexia nervosa, bulimia
nervosa, and eating disorder not otherwise specified (American Psychiatric Association [APA],
2000). Included in the eating disorder not otherwise specified category is binge eating disorder.
These disorders are all marked by an excessive preoccupation with body shape and weight and
disturbances in eating behaviors; however, each disorder has distinct features.

Anorexia nervosa.

Diagnostic criteria. Four criteria for a diagnosis of anorexia nervosa are outlined in the
DSM-IV-TR (APA, 2000). Criterion A requires that the individual weigh less than 85% of what
is considered normal for a person of their age and height. Criterion B states that the individual
must have an intense fear of fat or gaining weight. Criterion C is that the individual has a

distorted view of their body shape and weight. While some individuals may realize they are
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indeed thin, they are still overly concerned about certain body parts being too fat. Others may
view themselves as being overweight when in fact they are underweight. Criterion D requires
that females who are postmenarcheal to have stopped menstruating.

Subtypes. Anorexia nervosa is broken into two subtypes in the DSM-IV-TR: restricting
type and binge-eating/purging type (APA, 2000). Individuals who achieve weight loss through
dieting, fasting, or excessive exercise and who do not regularly engage in binge eating or purging
are diagnosed as the restricting type. Those who do engage in binge eating and/or purging on a
regular basis are diagnosed as having the binge-eating/purging type.

Some research has shown that individuals with these subtype diagnoses differ
considerably. One group found that hospital inpatients with anorexia nervosa binge-
eating/purging type were more extroverted, had a stronger appetite, and tended to be older than
inpatients with anorexia nervosa restricting type (Casper, Eckert, Halmi, Goldberg, & Davis,
1980). Additionally, they found that those with anorexia nervosa binge-eating/purging type
reported more anxiety, depression, and guilt. This finding was replicated in subsequent research
in which binge-eating/purging was associated with more psychopathology and more comorbidity
than restriction (Garner, Garner, & Rosen, 1993; Laessle, Wittchen, Fichter, & Pirke, 1989).
Other researchers have also found those engaging in binge-eating/purging exhibit more
impulsive behavior than those who only restrict food intake (Favaro & Santonastaso, 1996;
Garfinkel, Moldofsky, & Garner, 1980; Pryor, Wiederman, & McGilley, 1996).

While individuals are placed into one category or the other upon diagnosis, it appears that
this categorization frequently changes over time. Several prospective studies have found 30%-
64% of individuals with the restricting type crossover to the binge/eating purging type (Eckert,

Halmi, Marchi, Grove, & Crosby, 1995; Eddy, Dorer, Franko, Tahilani, Thompson-Brenner, &
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Herzog, 2008; Eddy, Keel, Dorer, Delinsky, Franko, & Herzog, 2002; Strober, Freeman, &
Morell, 1997), whereas crossover from the binge/eating purge type to the restricting type has
been found to happen in 17%-44% of cases (Anderluh, Tchanturia, Rabe-Hesketh, Collier, &
Treasure, 2008; Eddy et al., 2008; Fichter, Quadflieg, & Hedlund, 2006).

Associated features. For years clinicians have commented on what was believed to be the
prototypical personality of individuals with anorexia nervosa. This population has been described
as rigid, obsessional, constrained, conforming, and perfectionistic (Wonderlich, Lilenfeld, Riso,
Engel, & Mitchell, 2005). Features of low self-esteem, greater harm avoidance, inflexible
thinking, limited social spontaneity, restricted emotional expression and high levels of anxiety
have also been described (APA, 2000; Wonderlich et al., 2005). Frequently individuals with
anorexia nervosa exhibit obsessive-compulsive behaviors related to food, including being
preoccupied with thoughts of food, eating slowly, cutting food into small pieces, collecting
recipes, and hoarding food (APA, 2000; Klein & Walsh, 2004). Exercise and activity may
become obsessions as well, with many individuals with anorexia engaging in excessive exercise,
maintaining rigid postures or standing for extended periods of time in order to burn more
calories. Many of these features lead these individuals to avoid social contact as all of their time
and energy are consumed by thoughts and rituals surrounding food and exercise (Klein & Walsh,
2004).

Anorexia nervosa is also frequently associated with other psychopathology. A large
proportion of individuals currently suffering from anorexia report depressive symptoms (Kaye,
1997). In fact population-based studies have shown anorexia to be highly comorbid with major
depression, dysthymia, and anxiety disorders (Hudson et al., 2007; Preti et al., 2009). Substance

use disorders are also common among individuals with anorexia nervosa, especially those with
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the binge-eating/purging type as they tend to be more impulsive (APA, 2000; Hudson et al.,
2007). Overall, it has been estimated that over half of all individuals with a history anorexia
nervosa have another Axis I mental disorder (Hudson et al., 2007).

Axis II comorbidity is also common in anorexia nervosa. A meta-analysis has shown that
Cluster C personality disorders are most frequent among individuals with anorexia nervosa.
Approximately 15% of this population has comorbid obsessive-compulsive personality disorder,
14% comorbid avoidant personality disorder, and 7% dependent personality disorder (Cassin &
von Ranson, 2005).

Along with comorbid psychopathology, anorexia nervosa is associated with a range of
neuropsychological abnormalities. Several studies have shown that individuals with anorexia
nervosa have memory and attention difficulties, as well as poorer visuospatial abilities
(Kingston, Szmukler, Andrewes, Tress, & Desmond, 1996; Mathias & Kent, 1998). Structural
differences have also been noted in patients with anorexia. MRI studies have revealed enlarged
lateral ventricles, dilated sulci, and atrophic frontal lobes (Katzman, Christensen, Young, &
Zipursky, 2001; Kingston et al., 1996). It remains unclear whether these structural abnormalities
and cognitive deficits return to normal after an individual gains weight and recovers from
anorexia nervosa (Katzman et al., 2001).

The other medical consequences of anorexia nervosa are also significant. Most notably,
the mortality rate for individuals with anorexia nervosa is quite high, with an estimated mortality
rate of 5 % per decade (Steinhausen, 2002; Sullivan, 1995). Indeed this is the highest mortality
rate of all mental disorders (Harris & Barraclough, 1998). Another measure of mortality is the
standardized mortality ratio (SMR), which compares the number of observed deaths to the

number of expected deaths in a population. Estimates of SMR for anorexia nervosa range from



EATING DISORDERS AND SUICIDE EXPERIENCES 12

1.36 — 30.5, indicating mortality in anorexia is elevated compared to the general population
(Berkman, Lohr, & Bulik, 2007).

As one can imagine, anorexia nervosa takes a considerable toll on physical health. Severe
dermatological problems, acne, hair loss, and the development of lanugo are frequently seen in
individuals with anorexia nervosa (Strumia, 2005). Self-induced vomiting may produce scars or
calluses on the surface of the hand. Numerous gastrointestinal problems, such as delayed gastric
emptying, gastric motor dysfunction, constipation, and an impaired sense of hunger and satiety,
have been associated with anorexia nervosa (Chial, McAlpine, & Camilleri, 2002). More serious
health complications such as electrolyte imbalance, heart arrhythmias, bradycardia, and
acrocyanosis are also seen in individuals with anorexia nervosa (Birmingham & Beumont, 2004;
Klein-Weigel et al., 2004; Mitchell & Crow, 2006). Follow-up studies have shown anorexia
nervosa is associated with reproductive problems, osteoporosis, and low BMI, even after
recovery (Bulik, Sullivan, Fear, et al., 1999; Rigotti, Neer, Skates, Herzog, & Nussbaum, 1991;
Sullivan, Bulik, Fear, & Pickering, 1998; Szmukler, Brown, & Darby, 1985).

Prevalence and course. The prevalence of anorexia nervosa is low compared to other
mental disorders. The lifetime prevalence among adult women in the United States and Canada
has been estimated to be between 0.5%-0.9% (Garfinkel et al., 1996; Hudson et al., 2007,
Walters & Kendler, 1995), while the lifetime prevalence among men has been estimated to be
0.1%-0.3% (Garfinkel et al., 1996; Hudson et al., 2007). The incidence of anorexia nervosa has
been estimated at 4.7 per 100,000 people in the United Kingdom (Currin, Schmidt, Treasure, &
Jick, 2005), and 7.7 per 100,000 people in the Netherlands (Hoek, van Son, van Hoeken,

Bartelds, & van Furth, 2005). A recent meta-analysis revealed that incidence rates of anorexia in
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Europe increased from 1930-1970, but have remained stable since 1970 (Hoek & van Hoeken,
2003).

The onset of anorexia nervosa typically occurs in adolescence. Hudson et al. (2007)
found the median age of onset to be 18 years old in the United States, with 75% of cases
exhibiting an onset between 16 and 22 years of age, and no cases beginning after the mid-20’s.
Incidence is highest among females aged 15-19, representing nearly 40% of all identified cases
(Hoek & van Hoeken, 2003).

Although the population-based study by Hudson et al. (2007) found no current cases of
anorexia nervosa, respondents with a lifetime history of anorexia nervosa still suffered from
adverse effects. These respondents had a lower current BMI than those without a history of an
eating disorder as well as a greater prevalence of underweight BMI’s. Additionally, respondents
with a lifetime history of anorexia nervosa had increased odds of having specific phobia, major
depressive disorder, dysthymia, alcohol abuse or dependence, and drug abuse or dependence
than those without a history of eating disorders.

Much research has demonstrated that anorexia nervosa is a chronic and disabling
condition. A review of 119 studies by Steinhausen (2002) found that only 46.9% of patients with
anorexia nervosa showed full recovery, 33.5% improved, and 20.8% continued to meet
diagnostic criteria for anorexia nervosa at follow-up. However, some recent studies provide
evidence that anorexia is not a chronic condition. For example, Hudson et al. (2007) found that
the mean number of years that individuals suffered from anorexia nervosa was only 1.7 years.
One possible explanation for these discrepant findings is that the majority of studies in the

Steinhausen review were from clinical settings, whereas those in the Hudson et al. study are from
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the general population. It can be expected that individuals in clinical settings have a more severe
and chronic course.

Bulimia nervosa.

Diagnostic criteria. The DSM-IV-TR outlines five criteria for the diagnosis of bulimia
nervosa (APA, 2000). First, a person must engage in binge eating. This is defined as eating an
unusually large amount of food in a discrete period of time during which the individual feels a
lack of control over their eating (Criterions Al and A2). Second, the individual must partake in
inappropriate compensatory behaviors, such as vomiting or using laxatives, to avoid gaining
weight (Criterion B). This binge eating and use of compensatory behaviors must occur at least
twice a week for three months (Criterion C). Also, individuals must over-emphasize the
significance of their body shape and weight in evaluating themselves and determining their self-
esteem (Criterion D). Lastly, these features must be present without a diagnosis of anorexia
nervosa.

Subtypes. Like anorexia nervosa, bulimia nervosa has two subtypes: purging and non-
purging (APA, 2000). Individuals who engage in self-induced vomiting or use laxatives,
diuretics, or enemas to control their weight following binge eating are described as the purging
subtype. Individuals who do not engage in purging but use inappropriate compensatory
behaviors like fasting or exercising excessively, are described as the non-purging subtype.

Associated features. Unlike individuals with anorexia nervosa, those with bulimia
nervosa tend to be in the normal weight range. Bulimia nervosa may even occur in individuals
who are obese (APA, 2000).

Bulimia nervosa has been associated with numerous maladaptive personality traits. A

recent review found that bulimia nervosa, like anorexia nervosa, is associated with
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perfectionistism and obsessive-compulsive traits when compared to other psychiatric disorders
(Cassin & von Ranson, 2005). Researchers have also described impulsiveness (Claes,
Vandereycken, & Vertommen, 2002; Diaz-Marsa, Carrasco, & Saiz, 2000) and sensation seeking
(Rossier, Plancherel, & Halfon, 2000). These individuals are often described as dramatic,
neurotic, excitable, and intolerant of routine (Brewerton, Hand, & Bishop, 1993; Diaz-Marsa et
al., 2000).

Mood disturbance is also associated with bulimia nervosa. Binge eating episodes are
often spurred by anxiety, feelings of rejection and low mood or frustration. The binges serve as a
coping mechanism, as many individuals report a feeling of numbness during a binge (Heatherton
& Baumeister, 1991). However, negative affect is often seen after the binge eating. Individuals
with this disorder tend to feel guilty and ashamed of their eating habits. They usually binge in
secrecy and may even plan their binges in advance to avoid being caught (Klein & Walsh, 2004).

Bulimia nervosa has the highest comorbidity rates of all the eating disorders. A
population-based study found that 94.5% of individuals with a history of bulimia nervosa also
met criteria for another Axis I mental disorder. More specifically, 80.6% had a comorbid anxiety
disorder and 70.7% had a comorbid mood disorder (Hudson et al., 2007). Impulse-control
disorders and substance use disorders are also common in this population (Hudson et al., 2007;
Kendler et al., 1991). This finding is not surprising given that individuals with bulimia nervosa
tend to be more impulsive than others and rate higher on measures of novelty seeking (Diaz-
Marsa et al., 2000).

Like anorexia, bulimia nervosa is highly comorbid with Axis II personality disorders
(Bulik, Sullivan, Joyce, & Carter, 1995). Most notably, there is a strong link between bulimia

nervosa and borderline personality disorder. These two disorders share several diagnostic
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features including binge eating, impulsive behavior, and self-harming behavior. It has been
estimated that over 21% of individuals with bulimia nervosa also meet criteria for borderline
personality disorder. Other personality disorders that are most common in this group are
avoidant personality disorder, dependent personality disorder and paranoid personality disorder
(Cassin & von Ranson, 2005).

Neuropsychological deficits are also seen in the acute phases of bulimia nervosa. Several
studies have found that individuals with bulimia nervosa show impaired executive functioning
(Pendleton Jones, Duncan, & Brouwers, 1991), perceptual shifting (Tchanturia, Serpell, Troop,
& Treasure, 2001), and perceptual sensitivity (Laessle, Bossert, Hank, Hahlweg, & Pirke, 1990).
Additionally, mental flexibility appears to be impaired compared to healthy controls (Tchanturia
et al., 2004). A longitudinal study found that participants with bulimia nervosa performed
similarly to participants with anorexia nervosa, and that both groups showed deficits on tasks
measuring attentional demands and problem solving abilities (Lauer, Gorzewski, Gerlinghoff,
Backmund, & Zihl, 1999). Scores on these measures improved significantly after several months
of therapy, suggesting that disordered eating behavior has a significant effect on cognitive
functioning.

In addition to adverse psychological consequences, bulimia nervosa is associated with
significant physical health problems. Most common are dental erosion and enlargement of
salivary glands due to induced vomiting (Frydrych, Davies, & McDermott, 2005; Mandel &
Abai, 2004). Individuals may also develop scars or calluses on their hands. Dermatological
problems include acne, xerosis, and hair loss (Strumia, 2005). Dehydration, electrolyte

imbalance, and gastrointestinal problems, such as delayed gastric emptying, increased gastric
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capacity, and impaired sense of satiety are frequently seen in individuals with bulimia nervosa
(Klein & Walsh, 2004; Strumia, 2005).

While mortality is not as high in bulimia nervosa as in anorexia nervosa, it still remains
elevated compared to the general population. A meta-analysis of 43 studies calculated an overall
SMR of 1.6 (Halmi, Agras, Mitchell, Wilson, & Crow, 2003), and a more recent longitudinal
study found a SMR of 1.57 (Crow et al., 2009). It appears that death in individuals with bulimia
is rarely attributable to their eating habits, but more often a result of substance use, suicide, and
other medical problems (Quadflieg & Fichter, 2003).

Prevalence and course. Bulimia is more common than anorexia nervosa. Lifetime
prevalence estimates range from 1.1-2.8% for women in Canada, the United States and New
Zealand (Bushnell, Wells, Hornblow, Oakley-Browne, & Joyce, 1990; Garfinkel et al., 1996;
Hudson et al., 2007; Kendler et al., 1991). For men lifetime prevalence is lower, with estimates
ranging from 0.1-0.5% in these countries (Bushnell et al., 1990; Garfinkel et al., 1996; Hudson et
al., 2007). The annual incidence rate of bulimia nervosa in the population has been estimated at
about 12 per 100,000 people, and appears to have risen during the 1980’s and then decreased
during the late 1990°s (Hoek, 2006; Hoek et al., 1995; Hoek & van Hoeken, 2003; Hudson et al.,
2007;).

Onset of bulimia nervosa typically occurs in adolescence or early adulthood (Klein &
Walsh, 2004). Hudson et al. (2007) found a mean age of onset of 19.7, with the majority of cases
beginning between the ages of 14 and 22. However, there were some cases where onset occurred
in the 30’s or 40’s.

Like anorexia nervosa, research on bulimia nervosa indicates that it is a chronic disorder.

Hudson et al. (2007) found the average duration to be longer in bulimia nervosa than anorexia
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nervosa. In that study, individuals with bulimia nervosa had a mean episode length of 8.3 years.
A recent review of twenty-seven outcome studies using a three-level classification system of
outcome, the majority of which were clinical samples, found that less than half of the patients
were fully recovered from bulimia nervosa, and nearly one-quarter of the patients had a chronic
course (Steinhausen & Weber, 2009). Comorbid mental disorders, including affective disorders,
anxiety disorders and personality disorders, were also common at follow-up.

Binge eating disorder.

Diagnostic criteria. Binge eating disorder is not an official diagnosis in the DSM-IV-TR;
however it has been proposed as an additional clinical category and is outlined in the DSM as a
diagnosis in need of further study (APA, 2000). The current DSM outlines five criteria for the
diagnosis of binge eating disorder. First, an individual must engage in recurrent episodes of
binge eating in which the individual eats an unusually large amount of food in a discrete period
of time and feels a lack of control during the eating episode (Criterion A). Second, the binge
eating episodes must be associated with at least three of the following features: (1) eating
rapidly, (2) eating until uncomfortably full, (3) eating when not physically hungry, (4) eating
alone due to embarrassment, (5) feeling depressed, guilty, or disgusted with oneself after eating
(Criterion B). Third, the individual must exhibit marked distress over their binge eating
(Criterion C). Fourth, the binge eating episodes must occur at least two days a week for six
months (Criterion D). Finally, the binge eating must not be followed by any inappropriate
compensatory behaviors, and cannot occur during an episode of anorexia nervosa or bulimia
nervosa (Criterion E).

Associated features. Binge eating disorder is most often associated with being

overweight or obese (Fairburn et al., 1998). Individuals with binge eating disorder may have a
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history of dieting and unsuccessful weight loss attempts. They also may have a history of
significant weight fluctuations (de Zwaan et al., 1994). While these individuals tend to be
overweight, they are still preoccupied by body shape and weight concerns and emphasize these
factors in their self-evaluation (Masheb & Grilo, 2000; Striegel-Moore et al., 2001).

Like the other eating disorders, binge eating disorder is associated with significant mood
disturbance and maladaptive personality traits. Obese individuals with binge eating disorder have
lower self-esteem, are more perfectionistic and are more impulsive than obese individuals who
do not meet criteria for binge eating disorder (de Zwaan et al., 1994). They are described as
having high sensation seeking, disinhibition, and have poor interoceptive awareness. As with
individuals with bulimia nervosa, those with binge eating disorder are also described as
excitable, dramatic, and disliking routine (Cassin & von Ranson, 2005; Diaz-Marsa et al., 2000).
Additionally, researchers have found that binging serves to regulate emotions in individuals with
binge eating disorder. Research reports suggest that binges are precipitated by feelings of
anxiety, depressed mood and boredom, and that following a binge episode feelings of depression,
fatigue, and reduced anxiety are described (Binford, Mussell, Peterson, Crow, & Mitchell, 2004;
Mitchell et al., 1999).

Comorbid Axis I and Axis II disorders are common in individuals with binge eating
disorder. In a recent population-based study, 78.9% of individuals with a lifetime history of
binge eating disorder also met criteria for another lifetime Axis I mental disorder (Hudson et al.,
2007). Depression is frequently seen in this population (Mussell et al., 1995), as are anxiety
disorders, impulse-control disorders, and substance use disorders (Hudson et al., 2007).

Moreover, individuals with binge eating disorder show higher rates of histrionic, borderline,
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obsessive-compulsive and avoidant personality disorder (Cassin & von Ranson, 2005; Specker,
de Zwaan, Raymond, & Mitchell, 1994).

Considering the high rates of obesity in individuals with binge eating disorder, the
adverse health consequences of binge eating disorder are significant. Binge eating is associated
with insomnia, chronic pain, increased body fat, insulin resistance, increased triglyceride levels,
as well as neck, shoulder and back pain (Field, Skinner, Corliss, & Horton, 2009; Reichborn-
Kjennerud, Bulik, Sullivan, Tambs, & Harris, 2004; Tanofsky-Kraff et al., 2006). Obese
individuals with binge eating disorder have higher rates of diabetes, hypertension, visual
impairment, asthma and respiratory problems, cardiac problems, and osteoarthritis (Bulik,
Sullivan, & Kendler, 2002; Johnson, Spitzer, & Williams, 2001).

Prevalence and course. Prevalence of binge eating disorder is higher than anorexia
nervosa and bulimia nervosa. The lifetime prevalence was recently found to be 3.5% in females
and 2.0% in males in the United States (Hudson et al., 2007). In Europe, lifetime prevalence was
estimated to be 1.92% for females and 0.26% in males (Preti et al., 2009). Clearly the gender
difference is not as pronounced in binge eating disorder as it is in anorexia nervosa and bulimia
nervosa. To date, there are not any reports on the incidence of binge eating disorder.

Age of onset for binge eating disorder is typically in early adulthood. Hudson et al.
(2007) found the mean age of onset to be 25.4 years old, with the majority of cases beginning
between the ages of 17 and 32. Similarly, Pope et al. (2006) found a mean age of onset of 23.1
years old. However, there are reports of onset occurring in the 40’s, 50’s, or 60’s (Hudson et al.,
2007; Preti et al., 2009).

Recent research has had mixed results regarding the course and chronicity of binge eating

disorder. Some authors have suggested that binge eating disorder is a relatively transient
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condition in comparison to anorexia nervosa and bulimia nervosa. One group found that at five
year follow-up only 18% of women with a past history of binge eating disorder had any clinical
eating disorder, and only 10% still met criteria for binge eating disorder (Fairburn, Cooper, Doll,
Normal, & O'Connor, 2000). The same study also found that recurrence was low for binge eating
disorder. However, more recently researchers have found average length of binge eating disorder
episodes to be 8.1 years (Hudson et al., 2007) and 14.4 years (Pope et al., 2006). At this point it
remains unclear whether binge eating disorder is a relatively short-term disorder, or a more
chronic, longstanding condition.
Suicide Experiences

Risk factors. According to 2002 health statistics, suicide is the 13™ leading cause of
death worldwide (World Health Organization, 2002). Much research has identified suicide
attempts as the leading risk factor for subsequent completed suicides (Harris & Barraclough,
1997; Johnsson-Fridell, Ojehagen, & Traskman-Bendz, 1996; Nordstrom, Samuelsson, &
Asberg, 1995), with approximately 6-10% of individuals who attempt suicide eventually dying
from suicide (American Psychiatric Work Group on Suicide Behaviors, 2003). A natural
trajectory leads an individual from seriously thinking about suicide, to making a suicide plan, to
attempting to commit suicide, with the probability of going from suicide ideation to plans being
34% and from plans to attempts being 72% (Kessler, Borges, & Walters, 1999). Results from the
original National Comorbidity Survey indicate that 13.5% of Americans report suicide ideation,
3.9% report having a suicide plan, and 4.6% making a suicide attempt at some point in their
lifetime (Kessler et al., 1999).

One of the main risk factors for suicide ideation and attempts is mental disorder. In fact

90% of those who commit suicide are suffering from a mental disorder at the time of their death
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(Beautrais, Joyce, & Mudler, 1996). Nearly all Axis [ mental disorders are associated with
increased rates of suicide ideation and attempts (Kessler et al., 1999; Nock et al., 2009). The
association appears to be stronger for mood disorders (Harris & Barraclough, 1997; Kessler et
al., 1999; Nock et al., 2009), with odds ratios for ideation and attempts highest among
individuals with mania (Kessler et al., 1999). Additionally, research suggests there is a dose-
response relationship between number of disorders and risk for attempted suicide (Kessler et al.,
1999).

Considering the high rate of comorbidity in eating disorders, a growing body of literature
has focused on the association between suicide and eating disorders. The risk for suicide in
eating disorders is comparable to other Axis I disorders (Harris & Barraclough, 1997), and
depression in particular (Bulik, Sullivan, & Joyce, 1999). Additionally, suicide is the second
leading cause of death in anorexia nervosa (Crisp, Callender, Halek, & Hsu, 1992; Moller-
Madsen & Nystrup, 1996; Patton, 1988), and the cause of a significant proportion of deaths in
bulimia nervosa (Franko et al., 2004). Clearly, suicide is one of the most concerning outcomes of
eating disorders.

Suicide ideation in eating disorders. Suicide ideation has been linked to eating
pathology. For example, in an Italian community-based sample of adolescents, individuals who
achieved scores above the cut-off suggestive of an eating disorder on three eating disorder
inventories reported more hopelessness and suicide ideation than individuals scoring in the
normal range on the inventories (Miotto, de Coppi, Frezza, & Preti, 2003). In that same study,
researchers found that subjects who reported suicide ideation scored significantly higher on
eating disorder inventories than those who did not report suicide ideation. Other studies have

found that body image, body attitudes and feelings, unhealthy weight control behaviors, and
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body dissatisfaction are correlated with suicide ideation in adolescent samples (Brausch &
Muehlenkamp, 2007; Crow, Eisenberg, Story, & Neumark-Sztainer, 2008b). Furthermore, in a
longitudinal study of weight control behaviors in adolescents, extreme weight control behaviors,
such as self-induced vomiting, taking diet pills, and using laxatives or diuretics, predicted later
suicide ideation in female subjects (Crow, Eisenberg, Story, & Neumark-Sztainer, 2008a).

Suicide attempts in eating disorders. Suicide attempts are common among individuals
with eating disorders. In a longitudinal community-based study, individuals with a history of any
DSM-IV eating disorder had significantly higher rates of attempted suicide compared to
individuals with no psychiatric disorder (Lewinsohn, Striegel-Moore, & Seeley, 2000). Studies
examining the prevalence of suicide attempt in bulimia nervosa have estimated between 15% and
40% of individuals with bulimia have a lifetime history of suicide attempt (Bulik, Sullivan, &
Joyce, 1999; Corcos et al., 2002; Favaro & Santonastaso, 1997). A review found the overall
prevalence of suicide attempts among outpatients with bulimia to be 23%, and prevalence among
inpatients to be 39% (Sansone & Levitt, 2002). The same study found an overall prevalence rate
of suicide attempt among outpatients with anorexia to be 16%.

There has been conflicting evidence regarding differences in rates of suicide attempts
among the different eating disorders. In a Swedish sample of eating disorder inpatients, suicide
attempts were retrospectively reported more frequently by individuals with bulimia nervosa as
compared to those with anorexia nervosa (Ahren-Moonga, Holmgren, von Knorring, & af
Klinteberg, 2008). Similar results were found in a large sample of French inpatients with eating
disorders. Individuals with bulimia nervosa had the highest rates of suicide attempts, followed by
the binge eating/purging subtype of anorexia, and those with the restricting type of anorexia

having the lowest rates of suicide attempts (Fedorowicz et al., 2007). However, in a Swiss
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sample of inpatient and outpatient females with eating disorders, researchers found the highest
rate of suicide attempts among individuals with the binge-purge type of anorexia (34.7%),
followed by the purging type of bulimia (29.9%), non-purging bulimia (14.3%) and restricting
anorexia (10.5%; Milos, Spindler, Hepp, & Schnyder, 2004). Similarly, an 8-year, prospective
longitudinal study of treatment-seeking women with DSM-IV eating disorders found more
suicide attempts in women with anorexia than those with bulimia (Franko et al., 2004).

While the evidence is unclear about whether suicide attempts are more common in
anorexia or bulimia, research in clinical samples does indicate that suicide attempts are more
common in purging disorders. For example, one study of eating disorders found that a larger
proportion of individuals reporting history of suicide attempts or self-injurious behaviors had
binge eating/or purging behavior than individuals without this history (Stein, Lilenfeld,
Wildman, & Marcus, 2004). Persons with bulimia who engage in purging report a greater
preoccupation with suicide and attempt suicide more often than individuals with bulimia who do
not purge (Favaro & Santonastaso, 1996; Viesselman & Roig, 1985; Youssef et al., 2004). The
same has been found for individuals with anorexia nervosa who engage in purging behaviors
(Favaro & Santonastaso, 1997; Youssef et al., 2004). Also, one study found that binge
eating/purging behavior was the most important predictor for distinguishing individuals with
anorexia who have a history of suicide attempts from those who do not (Foulon et al., 2007). The
same study found that switching from the restricting to the binge eating/purging subtype of
anorexia and having comorbid major depressive disorder were the two most frequent occurrences
before a suicide attempt.

The difference in rates of suicide attempts in different eating disorder subtypes may be

due to impulsivity differences. Numerous studies have shown impulsive behaviors to be strongly
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associated with suicidality. For instance, among adolescent girls with eating disorders, suicide
ideation was reported more often by those with bulimia nervosa (Ruuska, Kaltiala-Heino,
Rantanen, & Koivisto, 2005). Moreover, suicide attempts and self-injurious behaviors are more
common among individuals who abuse laxatives and diuretics (Corcos et al., 2002), as well as
those who partake in numerous compensatory purging behaviors (Favaro & Santonastaso, 1997;
Herzog et al., 2000). Suicide attempts and self-injury among eating disorder patients is also
associated with a history of drug use disorder and other impulse control problems, such as
shoplifting, sexual promiscuity, being verbally abusive, and being physically violent (Stein et al.,
2004). In a study examining suicide experiences among patients with anorexia, significantly
more individuals with the binge eating/purging subtype attempted suicide than those with the
restricting subtype (Bulik et al., 2008). Among individuals with anorexia nervosa, suicide
attempts appear to be associated with substance abuse and impulsive traits and behaviors, such as
stealing and shoplifting (Bulik et al., 2008). In a sample of individuals with the purging type of
bulimia nervosa, suicide attempts were significantly associated with substance or alcohol abuse,
Cluster B personality disorders, and impulsive self-injurious behaviors (Favaro et al., 2008). In a
different sample of outpatients with bulimia, individuals with a history of suicide attempts were
more likely to have substance abuse problems, kleptomania, compulsive buying, and self-
injurious behaviors than individuals without a history of suicide attempt (Forcano et al., 2009).
Completed suicide in eating disorders. While suicide attempts are common in both
anorexia and bulimia, most research indicates mortality from suicide is only increased in
anorexia nervosa. In a sample of both eating disorder inpatients and outpatients, the standardized
mortality ratio for suicide over a five-year period was elevated for individuals with anorexia

(SMR=56.9), but not for those with bulimia (Keel et al., 2003). Numerous studies have indicated
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that completed suicide rates in anorexia are substantially higher than in the general population
(Crisp et al., 1992; Eckert et al., 1995; Patton, 1988). Additionally, in their 1997 meta-analysis,
Harris and Barraclough found the risk for suicide in anorexia nervosa was increased by a factor
of 23. These statistics are alarmingly high. However, a more recent study found standardized
mortality ratios due to suicide over an 8-25 year follow-up were significantly elevated in patients
with bulimia nervosa and eating disorder not otherwise specified, but not for patients with
anorexia nervosa (Crow et al., 2009). This discrepant finding may be attributed to the fact that it
was an outpatient, rather than inpatient sample and had a longer follow-up period than previous
studies.

Limitations of Previous Research

While the link between eating disorders and suicidality has been examined in recent
years, most studies have used clinical samples. Individuals with eating disorders rarely seek
treatment (Turnbull, Ward, Treasure, Jick, & Derby, 1996), and those seen in inpatient and
outpatient settings are likely to differ in severity of disorder and other psychological variables
compared to those who do not seek treatment. It is important to evaluate these associations in
community samples, and ideally, in epidemiological studies. To date, there are no studies
examining these relationships in large, nationally representative samples.

Although suicide experiences have been examined in connection with anorexia nervosa
and bulimia nervosa, there is a dearth of information in regards to binge eating disorder. To date,
there are no studies examining suicide experiences in individuals with binge eating disorder.

Other limitations of previous research should be noted. While numerous studies examine
the relationship between eating disorders and suicide experiences, not all studies examine the

eating disorders separately. Since each disorder has its own unique qualities, these relationships



EATING DISORDERS AND SUICIDE EXPERIENCES 27

need to be studied individually. Also, few studies have looked at suicide experiences other than
suicide attempts in connection with eating disorders. Since suicide ideation and suicide plans are
strong predictors of suicide attempts, the association of these experiences with eating disorders
should be investigated as well. These relationships are important for designing prevention and
intervention strategies for suicide. Finally, many studies fail to examine the relationship between
suicidality and the different eating disorder subtypes. It is important to evaluate which behaviors
seen in the different subtypes of eating disorders are related to suicide experiences, rather than
looking at the diagnostic categories as a whole, since psychopathology vary depending on the
subtype.
Goals of Current Study

The current study has three main goals: (1) to examine the relationship between the
DSM-IV-TR eating disorders anorexia nervosa and bulimia nervosa and suicide experiences in
the general population, (2) to examine the relationship between the proposed DSM-IV-TR binge
eating disorder and suicide experiences in the general population, and (3) to examine the
relationship between binge eating and purging behaviors and suicide experiences among
individuals with a lifetime history of eating disorders in the general population. Additionally, the
current study has a secondary goal: to describe the demographic characteristics of individuals
with a lifetime history of eating disorders in the general population.

Method

CPES Sample

The current study is based on the Collaborative Psychiatric Epidemiologic Surveys
(CPES, N=20,013), which are comprised of the National Comorbidity Survey Replication (NCS-

R), the National Survey of American Life (NSAL) and the National Latina and Asian American
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Study (NLAAS). The CPES were funded by the National Institutes of Mental Health, and
subsequently designed and conducted by the Survey Research Center of the Institute for Social
Research at the University of Michigan (Heeringa et al., 2004). These three surveys are
representative of the United States non-institutionalized adult population, and were carried out
between 2001 and 2003 (Pennell et al., 2004). In all three surveys trained lay-interviewers
conducted face-to-face interviews. However, if respondents were hesitant about an in-person
interview or budgetary restraints prevented travel to the respondents’ home, telephone interviews
were used instead. Each interview utilized computer-assisted interviewing, which allows for
complex skip patterns and sampling algorithms. Informed consent was obtained from all
respondents before completing the interviews. Detailed information on sampling and weighting
procedures employed in the CPES can be found elsewhere (Heeringa et al., 2004).

NCS-R. The NCS-R screened 13,054 households, and surveyed 9,282 English-speaking
adults residing in the 48 contiguous United States (Heeringa et al., 2004). Among the 9,282
respondents, 7,693 were the main respondent in the identified household and 1,589 were
individuals identified as a second eligible adult within the household (Pennell et al., 2004). The
NCS-R yielded a response rate of 70.9% among main respondents and 80.4% among the second
respondents. An additional 554 interviews were collected at the end of the survey period in
which non-respondents were offered $100 to complete a shortened version of the NCS-R survey
(Heeringa et al., 2004), resulting in a final sample of 9,282.

NSAL. The NSAL (n=6,082) is a nationally representative sample of African American
and Afro-Caribbean American adults in the contiguous 48 states, based on 1990 US census data
(Pennell et al., 2004). In this survey 11,634 eligible households were identified, in which only

one respondent was selected to attempt to contact for an interview. Of the potential respondents,
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3,750 African Americans, 1,623 Afro-Caribbean Americans, and random sample of 1,006 non-
Hispanic whites residing in predominately black neighborhoods completed interviews (Heeringa
et al., 2004). Like the NCS-R, only adults who were able to speak English were eligible for the
survey. The response rate for the core NSAL sample was 71.5% and 76.4% for the Caribbean
Supplement sample (Heeringa et al., 2004; Pennell et al., 2004).

NLAAS. The NLAAS (n=4,649) is a nationally representative sample of Latino
American, Asian American, and a control group of non-Hispanic, non-Asian white adults living
in areas highly populated by Asian and Latino Americans (Pennell et al., 2004). Latino groups
included Cuban, Mexican, Puerto Rican, and other Latino descent, while the Asian groups
included Chinese, Filipino, Vietnamese, and other Asian descent. Unlike the NCS-R and the
NSAL, the NLAAS sample included individuals from all 50 states, including Hawaii and Alaska
(Heeringa et al., 2004). Eligible households were identified, in which one main respondent and a
possible second respondent were contacted for interviews. Of the 4,345 eligible main
respondents, 3,620 completed interviews, and of the 1,234 eligible second respondents, 1,029
completed interviews (Pennell et al., 2004). Response rates were 75.7% for the main respondents
and 80.3% for second respondents.

Measures

Sociodemographic variables. All three CPES surveys measured an array of
sociodemographic variables: age, sex, race, marital status, and education. Age is a continuous
measure, while all other sociodemographic variables are categorical. For the purposes of this
study race has been collapsed into five categories (non-Hispanic white, Asian, Hispanic, Black,

and other), marital status collapsed into three categories (married/cohabitating,
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divorced/separated/widowed, and never married), and education collapsed into four categories
(0-11 years, 12 years, 13-15 years, and 16+ years).

Psychiatric diagnoses. The CPES utilized the World Mental Health Composite
Diagnostic Interview (WMH-CIDI), a fully structured diagnostic interview, to diagnose
respondents with Axis I psychiatric disorders according to DSM-IV-TR criteria (Kessler &
Ustun, 2004). The WMH-CIDI assesses mood disorders (major depression, mania), anxiety
disorders (panic disorder, specific phobia, agoraphobia, generalized anxiety disorder, post-
traumatic stress disorder, obsessive-compulsive disorder, social phobia), and substance use
disorders (alcohol abuse, alcohol dependence, drug abuse, drug dependence). The WMH-CIDI
also includes questions about functioning, treatment, and risk-factors for these various
psychiatric disorders. In a clinical reappraisal study comparing CIDI and Structured Clinical
Interview for Diagnosis (SCID) diagnoses in the NCS-R, researchers found moderate
concordance between individual lifetime SCID and CIDI diagnoses (Haro et al., 2006). Previous
versions of the CIDI have been shown to have excellent inter-rater reliability, good test-retest
reliability and good validity (Andrews & Peters, 1998).

Eating disorders are also included in the WMH-CIDI; however not all respondents of the
three surveys were assessed for eating disorder diagnoses. The NCS-R was administered in two
parts (Kessler et al., 2004). Part I assessed main demographic features and core WMH-CIDI
psychiatric disorders, and was administered to all NCS-R respondents. Part II assessed additional
psychiatric disorders in a sub-sample of Part I respondents (n=5,692), including all respondents
with a lifetime history of a Part I psychiatric disorder and a probability sample of other
respondents. Only a random sample of Part II respondents was selected to complete the eating

disorders section of the WMH-CIDI, which includes anorexia nervosa, bulimia nervosa, and
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binge eating disorder (Hudson et al., 2007). Thus only 2,980 NCS-R respondents were assessed
for eating disorders. Meanwhile, all NSAL and NLAAS respondents completed the eating
disorder sections of the WMH-CIDI.

Like the other psychiatric disorders assessed by the WMH-CIDI, eating disorder
diagnoses were based on DSM-IV-TR criteria (Kessler & Ustun, 2004). Questions assessing
anorexia nervosa and bulimia nervosa closely resembled DSM-IV-TR criteria; however one
criterion used to diagnose binge eating disorder differed from the definition given in DSM-IV-
TR (Hudson et al., 2007). While the DSM-IV requires a minimum of six months of binge eating
to be diagnosed with binge eating disorder, the WMH-CIDI only asked whether an individual
had experienced binge eating for at least three months. Diagnostic hierarchy and exclusion rules
were used in all diagnoses such that an individual could not be diagnosed with more than one
eating disorder simultaneously; however they could display more than one lifetime eating
disorder diagnosis if they had switched from one disorder to another. For the purposes of the
current study, individuals with a history of more than one eating disorder have only been
included in one eating disorder group. To reduce problems with small cell sizes, individuals with
a history of anorexia nervosa and any other eating disorder have been placed in the anorexia
group and removed from other eating disorder groups. Similarly, respondents who had a lifetime
history of both bulimia nervosa and binge eating disorder were placed in the bulimia group and
removed from the binge eating disorder group. With this approach the three eating disorder
groups did not overlap.

Among the questions assessing eating disorder criteria, respondents were asked about
binge eating and purging behaviors. Interviewers first gave respondents a specific definition of

binge eating. Presence of regular binge eating was then assessed by asking respondents, “Did
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you ever have a time in your life when you went on eating binges at least twice a week for
several months or longer?”” Respondents were also asked three separate questions regarding
purging: “Did you take water pills, diuretics, or weight control medicines?”, “Did you make
yourself vomit?”, and, “Did you take laxatives or enemas?” For those respondents who had a
lifetime history of any eating disorder, a dichotomous binge eating variable and three
dichotomous purging variables were created based on their responses to the binge eating and
purging questions

Suicidality. Suicide experiences were assessed by three questions in each CPES survey.
Each respondent was asked, “Have you ever seriously thought about committing suicide?”,
“Have you ever made a plan for committing suicide?”, and “Have you ever attempted suicide?”
These questions were used to make three separate binary suicidality variables: lifetime suicide
ideation, lifetime suicide plan, and lifetime suicide attempt.

Disability. All NSAL, NLAAS and NCS-R Part II respondents completed the World
Health Organization Disability Assessment Schedule II (WHODAS-II), a measure of past 30 day
disturbances in behavior or functioning resulting from physical or mental health disorders (Rehm
et al., 1999; World Health Organization, 1998). The WHODAS-II assesses both the persistence
and severity of difficulties in six dimensions of functioning: understanding and communicating,
getting around, self care, getting along with people, life activities, and participation in society.
The WHODAS-II yields six domain scores ranging from 0-100, with higher scores indicating
greater levels of disability. Studies have shown this instrument has good internal consistency,
moderately correlates with Short Form-36 Health Survey, and has acceptable discriminatory
validity (Buist-Bouwman et al., 2008; Garin et al., 2010; Rehm et al., 1999).

Analyses
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The Taylor Series Linearization method in the SUDAAN statistical program, a variance
estimation procedure, was used for all analyses. This method allows the data to be representative
of the national population by utilizing the appropriate statistical weights and stratification
information supplied by the CPES.

Logistic regression analyses were used to examine the relationship between lifetime
eating disorder diagnoses and suicide experiences using two comparison groups: individuals with
no lifetime history of mental disorder and individuals with a lifetime history of both major
depression and an anxiety disorder, but no history of an eating disorder. This reference group
was chosen based on findings that age of onset is similar to eating disorders (Andrade et al.,
2003; Wittchen, Knduper, & Kessler, 1994), and that individuals with comorbid depression and
anxiety tend to have more impairment and higher rates of suicide experiences than those with
either condition alone (Kessler, DuPont, Berglund, & Wittchen, 1999; Roy-Byrne et al., 2000;
Sareen et al., 2003). First, a bivariate logistic regression, using eating disorder diagnosis as the
predictor variable and suicide experience as the outcome variable, was used to find the
unadjusted odds ratio of each suicide experience. Next, the same logistic regression analysis was
used to find the adjusted odds ratio of each suicide experience while controlling for sex, race,
education, marital status, and age. Finally, a third logistic regression analysis examined the
relationship between eating disorders and suicidality, while controlling for sociodemographic
variables and comorbid mood, anxiety, and substance use disorders. In the first two analyses
individuals with a lifetime history of eating disorders were compared to individuals with no
history of mental disorder and again to individuals with a history of both major depression and
an anxiety disorder. However, for the third logistic regression, individuals with a history of

eating disorders were only compared to those with a history of both major depression and an
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anxiety disorder. The series of logistic regressions was repeated with each eating disorder
diagnosis and each suicide experience.

The relationship between the specific eating behaviors of binge eating and purging and
the various types of suicide experience was also examined through logistic regression analyses.
For individuals with a lifetime history of any eating disorder, a series of three logistic regressions
with binge eating as the independent variable and suicide experience as the dependent variable,
was conducted. The first was an unadjusted, bivariate logistic regression, the second was a
multivariate logistic regression controlling for sociodemographics (sex, race, education, marital
status, and age), and the third was a multivariate logistic regression controlling for
sociodemographic variables and comorbid mood, anxiety, or substance use disorders. The
sequence of regressions was repeated with each of the three purging behaviors predicting each
suicide experience.

In order to assess current levels of disability across the three eating disorder groups and
two reference groups, linear regression analyses were used. In each analysis mean WHODAS
scores were compared between each of the five groups using linear contrasts while controlling
for age, sex, race, education and marital status. These analyses were repeated to compare mean
disability scores for all six WHODAS subscales.

Weighted mean scores and the standard error of each mean were computed for
continuous sociodemographic variables. Linear regression analyses were used to compare mean
scores of the three eating disorder groups and two comparison groups for continuous
sociodemographic variables. Cross-tabulations and chi-square analyses were used to compare the
distribution of categorical sociodemgraphic characteristics across the five groups. Alpha level

was set to 0.05 for all statistical comparisons.
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Results

Table 1 presents categorical sociodemographic characteristics of all three eating disorder
groups and the two reference groups. Chi-square analyses revealed the five study groups differed
on all categorical sociodemographic factors. There is a higher proportion of females, married,
highly-educated, and white persons in the anorexia nervosa group compared to other groups, and
there is a higher proportion of blacks and Hispanics in the bulimia group.

Current mean age varied significantly across the five groups, with individuals in the
depression and anxiety, bulimia, and binge eating disorder groups being significantly younger
compared to those with no lifetime history of mental disorder (See Table 2 and Figure 1). The
Centers for Disease Control and Prevention (CDC) uses Body Mass Index (BMI) to define
normal weight range, with “healthy weight” defined as a BMI between 18.5 and 24.9 (CDC,
2010). BMI less than 18.5 is considered underweight, BMI of 25.0-29.9 is overweight, and a
BMI of 30.0 or greater is considered obese. Individuals with a lifetime history of anorexia have a
significantly lower current BMI than individuals in the other eating disorder groups and non-
eating disorder groups, and those with a history of bulimia or binge eating disorder have a
significantly higher current BMI compared to those in the non-eating disorder groups (See
Figure 2). Moreover, chi-square analyses revealed proportions of underweight, healthy weight,
overweight, and obese individuals varied significantly across the five groups (See Table 1). The
anorexia group contained a considerably higher proportion of underweight and healthy weight
individuals than other groups, while the bulimia and binge eating disorder group had a
considerably higher proportion of obese individuals than the anorexia group and reference

groups.
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Figure 3 and Table 2 demonstrate the differences in WHODAS disability scores among
the three eating disorder and two reference groups. Compared to individuals with no lifetime
history mental disorder, those with a history of major depression and an anxiety disorder, bulimia
nervosa, or binge eating disorder had higher disability scores on the Cognitive and Role
Impairment subscales. Mean scores for the Mobility and Time Out of Role subscales were
significantly higher among all three eating disorder groups and the depression and anxiety group
compared to those in the no disorder group. In comparing the eating disorder groups to the
depression and anxiety group, the only significant mean score difference was on the Social
Interaction subscale, with individuals with a history of anorexia nervosa having a lower mean
score (indicating less impairment in social functioning) than individuals with major depression
and anxiety. Mean scores for individuals with a history of anorexia on this subscale were also
lower compared to individuals with a history of bulimia; however, no other significant
differences were found in comparing disability scores among the three eating disorder groups.

Mean age of onset and duration of disorder were calculated for the three eating disorder
groups. Mean age of onset ranged from 19.1-23.5 years old, with age of onset tending to be older
in the binge eating disorder group compared to both anorexia and bulimia (See Table 3). Average
duration was considerably shorter in the anorexia nervosa group (3.6 years) and considerably
longer in the bulimia nervosa and binge eating disorder groups (14.0 and 12.6 years,
respectively).

Table 4 presents the percentage of individuals in each eating disorder group who had a
lifetime diagnosis of other Axis I mental disorders. Comorbidity was high among the three eating
disorder groups, with 72.7% of individuals with anorexia, 82.4% of individuals with bulimia, and

75.9% of individuals with binge eating disorder having any other lifetime Axis I disorder. Major
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depression was the most common comorbid disorder, with 31.0-40.7% of individuals in each
eating disorder group having a lifetime history of depression. The majority of individuals in each
eating disorder group also had a lifetime history of panic attacks. Social anxiety disorder was
also common all three groups. Posttraumatic stress disorder was also quite common among
individuals with bulimia, and considerably more common in this group than the other eating
disorder groups. Drug abuse was the most common substance use disorder among all three eating
disorder groups.

Suicide experiences were common among individuals with a history of mental disorder in
this sample (See Tables 5-10). Prevalence of suicide ideation ranged from 19.2% in individuals
with a history of anorexia nervosa, to 39.9% in individuals with a history of major depression
and any anxiety disorder. Suicide attempts were slightly less common, with prevalence rates
ranging from 10.1% among those with anorexia, to 17.8% of individuals with bulimia. Among
each mental disorder group examined, roughly 1/3-1/2 of individuals who reported suicide
ideation also reported a suicide attempt.

Tables 5 and 6 present the results of logistic regression analyses examining the
association between anorexia nervosa and suicide experiences. The small sample size in the
anorexia nervosa group limits the power in the comparisons with the reference groups.
Compared to individuals with no lifetime disorder, those with a lifetime history of anorexia
nervosa were approximately 3 times more likely to experience suicide ideation and 7 times more
likely to attempt suicide, even after controlling for sociodemographic factors. However the
suicide experiences of ideation and attempts did not differ between individuals with a lifetime

history of anorexia and those with a lifetime history of depression and an anxiety disorder. The
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relationship between anorexia nervosa and suicide plans could not be examined due to small cell
sizes.

Tables 7 and 8 present the results of logistic regression analyses examining the
relationship between suicide experiences and bulimia nervosa. While using the no lifetime
disorder group as the reference group, significant relationships between bulimia and suicide
ideation, plans, and attempts emerged, and these relationships remained significant after adding
covariates. After controlling for age, race, education, sex, and marital status, individuals with a
lifetime history of bulimia had nearly 9.5, 20, and 14 times the odds of experiencing suicide
ideation, plans, and attempts, respectively, compared to individuals with no lifetime history of
mental disorder. However, rates of suicide experiences among individuals with bulimia nervosa
were not significantly different than those with a history of depression and anxiety.

Results of the logistic regression analyses examining the association between binge
eating disorder and suicide experiences are presented in Tables 9 and 10. A significant
association between lifetime binge eating disorder and all three suicide experiences emerged
while comparing to individuals with no lifetime mental disorder, with adjusted odds ratios
ranging from 8.59 (ideation) to 13.57 (plans). However, in comparison to individuals with a
lifetime history of major depression and anxiety, those with a history of binge eating disorder
were no more or less likely to have suicide experiences.

As shown in Table 11, only 21 of the 478 respondents with an eating disorder did not
engage in binge eating at some point. It can be presumed that these 21 individuals came from
the anorexia nervosa group since binge eating is not a diagnostic criterion for anorexia. Thus,

nearly one third of all individuals with a history of anorexia nervosa engaged in binge eating.
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Cell sizes were too small to examine the relationship between binge eating and suicide
experiences among individuals with a lifetime history of any eating disorder (See Table 11).

Tables 12-14 present the results of logistic regression analyses examining the association
between purging behaviors and suicide experiences. Among respondents with a lifetime history
of any eating disorder, those who took diuretics or weight loss pills were not at increased odds of
experiencing suicide ideation, plans, or attempts compared to those who did not take diuretics or
weight loss pills (See Table 12). A similar pattern of results was observed in examining the
relationship between laxative and/or enema use (See Table 13). Rates of suicide experiences did
not significantly differ between individuals who did and did not take laxatives and/or enemas to
control their weight. However, there was a significant association between vomiting and suicide
experiences (See Table 14). Among individuals with a lifetime history of any eating disorder,
vomiting to control weight was associated with increased odds of having suicide ideation and
attempts, even after controlling for sociodemographic variables and other Axis I psychiatric
disorders.

Discussion

The current study is the first to examine the relationships between anorexia nervosa,
bulimia nervosa, and binge eating disorder and suicidal experiences in a large, nationally-
representative sample. Suicide ideation, plans, and attempts are relatively common experiences
among persons with these disorders. Additionally, individuals with a lifetime history of these
three disorders had higher rates of suicide ideation and suicide attempts compared to persons
with no history of mental disorder. Moverover, those with a lifetime history of bulimia nervosa
or binge eating disorder had higher rates of suicide plans compared to those without a history of

mental disorder. These findings are consistent with previous community-based studies that have
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found increased rates of suicidal ideation among those with higher eating disorder assessment
scores (Brausch & Muehlenkamp, 2007; Crow, Eisenberg, Story, & Neumark-Sztainer, 2008b;
Miotto, de Coppi, Frezza, & Preti, 2003), and higher rates of suicide attempts among individuals
with a DSM-IV eating disorder compared to individuals with no psychiatric disorder
(Lewinsohn, Striegel-Moore, & Seeley, 2000). Moreover, this extends the finding that nearly all
Axis I mental disorders are associated with increased rates of both suicide ideation and attempts
(Kessler et al., 1999; Nock et al., 2009), to include eating disorders as well.

Prevalence of all three suicide experiences was highest among respondents with bulimia,
and lowest among those with anorexia. These results are similar to those of recent European
inpatient studies (Ahren-Moonga et al., 2008; Fedorowicz et al., 2007), yet inconsistent with a
longitudinal study by Franko and colleagues (2004), who found suicide attempts were more
common in women with anorexia than women with bulimia. Differences in findings may be
attributed to the inclusion of patients with eating disorder not otherwise specificed in the Ahren-
Moonga et al. (2008) study, or the inclusion of outpatients and potential diagnostic crossover in
the Franko et al. (2004) study. The current findings also support recent research indicating
suicide attempts are seen more often in individuals with purging-type disorders (Favaro &
Santonastaso, 1996; Stein, Lilenfeld, Wildman, & Marcus, 2004; Viesselman & Roig, 1985;
Youssef et al., 2004)

While indviduals with a history of eating disorders experienced higher rates of suicide
experiences than individuals with no lifetime mental disorder, the rate was not higher (or lower)
than for persons with a history of depression and an anxiety disorder. This is consistent with
Bulik, Sullivan, & Joyce’s (1999) study, which found the risk for suicide in individuals with

eating disorders is comparable to the risk for individuals with depression. It appears that suicide
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experiences among individuals with a history of any eating disorder are similar to those with
comorbid major depression and an anxiety disorder.

The current study’s finding that suicide rates in eating disorders are similar to those with
comorbid depression and anxiety may be explained by the high rates of comorbidity seen in
eating disorders. Consistent with previous studies (Hudson et al., 2007; Franko et al., 2004;
Lewinsohn et al., 2000; Preti et al., 2009), Axis I comorbidity was quite high in this eating
disorder sample, with major depression being the most common comorbid disorder across the
three eating disorder diagnoses. Research on the association between anxiety disorders and
suicide have found that comorbid depression greatly increases the risk of suicide attempts
(Diaconu & Turecki, 2007; Sareen et al., 2005). A similar relationship may be present in eating
disorders. Several studies have found depressive symptoms to be associated with both suicide
ideation and suicide attempts among individuals with eating disorders (Corcos et al., 2002;
Fedorowicz et al., 2007; Fennig & Hadas, 2010; Ruuska et al., 2005); however some studies
have failed to find this association (Favaro et al., 2008). An important factor may be the timing
of depressive episode and onset of the eating disorder. Some researchers have hypothesized that
depression may result from starvation and disordered eating habits (Altemus & Gold, 1992;
Cowen, Anderson, & Fairburn, 1992; Laessle, Platte, Schweiger, & Pirke, 1996), while others
believe eating pathology follows the onset of depression, as eating disorders are viewed as a
particular variant of mood disturbance by these researchers (Hudson, Laffer, & Pope, 1982; Levy
& Dixon, 1985). It is possible that suicide experiences among individuals with eating disorders
occur more frequently (or exclusively) in the presence of a depressive episode. Longitudinal
studies will be needed to further understand the complex relationship between eating disorders,

depression and suicide experiences.
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The results of the current study also suggest that not all purging behaviors are associated
with increased rates of suicide experiences. More specifically, vomiting in persons with eating
disorders is associated with higher rates of suicide ideation and attempts compared to those
without vomiting. Those with eating disorders and use of laxatives, enemas, diuretics and
weight loss pills do not have higher rates of suicide experiences relative to persons who do not
engage in these purging behaviors. These results are inconsistent with previous studies that have
specifically linked laxative and diuretic use to higher rates of suicide experiences (Corcos et al.,
2002; Favaro & Santonastaso, 1996). One potential explanation for this discrepant finding is the
use of different samples. Previous studies that found a link between suicide experiences and
purging behaviors utilized clinical samples, which are likely to contain more severe cases of
eating disorders than the current community sample. It is possible that this relationship does not
exist outside of more severe cases of eating disorders. Considering numerous researchers have
demonstrated that impulsivity is associated with suicidal behavior (Bulik et al., 2008; Favaro et
al., 2008; Favaro & Santonastaso, 1997; Forcano et al., 2009; Herzog et al., 2000; Stein et al.,
2004), another possible explanation is that taking laxatives, enemas, diuretics and weight loss
pills is not an impulsive behavior like vomiting. More research is necessary to fully understand
the relationship between various purging behaviors and suicide experiences.

Another interesting result was that the duration of the condition in the eating disorder
groups was considerably longer for individuals with bulimia nervosa and binge eating disorder
compared to those with anorexia nervosa. In 2007 Hudson et al. examined the mean number of
years with an eating disorder episode in the NCS-R with similar results. The current study which
also included the NSAL and NLAAS found slightly higher mean episode lengths for all three

eating disorder groups. These results, taken together, are in opposition to the majority of



EATING DISORDERS AND SUICIDE EXPERIENCES 43

previous research suggesting that anorexia is a chronic condition (Steinhausen, 2002), as well as
research indicating binge eating disorder is a relatively transient disorder (Fairburn et al., 2000).
Instead the current results support recent studies indicating both bulimia and binge eating
disorder are chronic disorders, while anorexia tends to present with shorter episode lengths
(Hudson et al., 2007; Pope et al., 2006; Steinhausen & Weber, 2009). Given the majority of
previous research has utilized clinical samples, and the current study, along with those by
Hudson and colleagues, and Pope and colleagues, have been population-based studies, it is likely
the episode lengths found here may be more representative of the majority of eating disorder
cases.

Additionally, the results of the current study indicate that the current BMI of individuals
with a history of an eating disorder is significantly different from those who have never met
diagnostic criteria for an eating disorder. Respondents who had a history of anorexia had lower
BMI’s compared to the two reference groups, which is consistent with previous research
showing individuals with a history of anorexia have a low BMI after recovery (Rigotti et al.,
1991; Sullivan et al., 1998). A sizeable proportion (17%) have BMI’s in the underweight range
although the sample size is very small. Individuals with a history of bulimia or binge eating
disorder had significantly higher BMI’s than the reference group, and there was a greater
proportion of obese individuals in the bulimia and binge eating disorder groups than the two
reference groups. It is important to note that the majority of the individuals in the three eating
disorder groups did not meet diagnostic criteria for an eating disorder at the time of the
interviews. Clearly, weight problems persist for these individuals despite being in remission

from the eating disorder.
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Persons with a lifetime history of any eating disorder experience higher levels of current
disability than individuals without a history of mental disorder. Few differences emerged in
comparing disability scores between the eating disorder groups and the depression and anxiety
group. These results suggest that more persons with a history of eating disorders have difficulties
in the areas of understanding and communicating, getting around, getting along with others, and
carrying out daily activities. Despite the fact that the majority of these individuals were in
remission at the time of the interviews, they were still experiencing functional impairment, and
their level of impairment was similar to individuals with a history of comorbid depression and
anxiety. Given the high proponderance of obesity in the bulimia and binge eating disorder
groups, it is possible that their disability is related to weight problems. Persons with obesity may
have difficulties moving around and engaging in physical activity, thus limiting their daily
activities. Moreover, obesity has been shown to increase the risk of numerous chronic health
conditions (World Health Organization Global Strategy on Diet, Physical Activity and Health,
2003), which may further restrict functioning in these individuals. Again, this suggests that the
effects of these eating disorders are not limited to the time individuals meet diagnostic criteria.

Although the current study has made significant contributions to the eating disorder
literature, several limitations should be noted. First, the data is cross-sectional. As such, no
assumptions can be made about causation. While history of eating disorders and eating disorder
behaviors were used to predict suicide experiences, it is possible that the suicide experiences
occurred before the onset of an individual’s eating disorders. Second, while most WMH-CIDI
diagnoses are precisely based on DSM-IV-TR criteria, the criteria for binge eating disorder do
not match exactly. The DSM-IV-TR requires a longer period of binge eating than WMH-CIDI

criteria, thus prevalence of binge eating disorder in this sample may be over-estimated. Third,
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given the retrospective nature of the interviews, recall bias may be present, altering the accuracy
of interviewees’ responses. As such, prevalence of certain behaviors and/or disorders may not be
completely representative of the general population. Fourth, small cell sizes may not have
provided sufficient power to detect small differences in suicidal experiences for the eating
disorder groups, particularly anorexia nervosa. Fifth, due to the small number of eating disorder
cases in the sample the author was not able to examine the eating disorder subtypes separately.
However, our examination of binge eating and purging behaviors did allow us to make
conclusions about their relationship to suicidality. Sixth, although Axis II personality disorders
and impulse-control disorders have been shown to be associated with suicide experiences in
eating disorder populations, these disorders were not assessed in the CPES (or only assessed in a
small subsample of the survey population). Therefore the author was not able to control for these
disorders in the analyses. And finally, due to small cell sizes, individuals who had received more
than one lifetime eating disorder diagnosis were included in the study. As such, the relationships
observed were not that of “pure” eating disorders.
Conclusions

Despite the aforementioned limitations, several important conclusions can be drawn from
the current study. Most significantly, individuals in the general population with a history of any
eating disorder, including the recently proposed binge eating disorder, frequently report suicide
ideation, plans, and attempts, and are more likely to experience suicidality than individuals
without a history of mental disorder. The likelihood of experiencing suicidal behaviors in eating
disorder populations is similar to individuals with a lifetime history of major depression with a
comorbid anxiety disorder. Moreover, among individuals with a history of an eating disorder,

those who vomit to control their weight are at an increased likelihood of experiencing suicidal
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ideation and attempting suicide over those who do not engage in vomiting. However, other types
of purging behaviors appear to be unrelated to remains to suicide experiences. Furthermore,
longitudinal research will be needed to examine the direction of causality in these associations,
as well as the role that onset of comorbid depression or other mental disorders plays in these
associations.

Overall, suicide is a significant concern in eating disorder populations. Taking into
consideration that these groups rarely seek treatment, it is essential that clinicians and other front
line health care providers screen individuals for eating disorders, and for suicidal thoughts and
behaviors among those suspected suffering from an eating disorder. Moreover, it is important to
develop suicide prevention strategies and treatment modalities specific to this high-risk

population.
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