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Abstract

Objective—The Diagnostic and Statistical Manual of Mental Disorders (DSM) is designed

primarily as a clinical tool. Yet high rates of diagnostic “crossover” among the anorexia nervosa

subtypes and bulimia nervosa may reflect problems with the validity of the current diagnostic

schema, thereby limiting its clinical utility. This study was designed to examine diagnostic

crossover longitudinally in anorexia nervosa and bulimia nervosa to inform the validity of the

DSM-IV-TR eating disorders classification system.

Method—A total of 216 women with a diagnosis of anorexia nervosa or bulimia nervosa were

followed for 7 years; weekly eating disorder symptom data collected using the Eating Disorder

Longitudinal Interval Follow-Up Examination allowed for diagnoses to be made throughout the

follow-up period.

Results—Over 7 years, the majority of women with anorexia nervosa experienced diagnostic

crossover: more than half crossed between the restricting and binge eating/purging anorexia

nervosa subtypes over time; one-third crossed over to bulimia nervosa but were likely to relapse

into anorexia nervosa. Women with bulimia nervosa were unlikely to cross over to anorexia

nervosa.

Conclusions—These findings support the longitudinal distinction of anorexia nervosa and

bulimia nervosa but do not support the anorexia nervosa subtyping schema.

With the preparation for the fifth edition of the Diagnostic and Statistical Manual of Mental

Disorders under way, the validity of the DSM-IV-TR classification system for eating

disorders has been called into question (1). In the current diagnostic system, anorexia

nervosa and bulimia nervosa are recognized as full syndrome eating disorders with specific

criteria sets. DSM is designed to serve primarily as a clinical tool, providing “clear

descriptions of diagnostic categories in order to enable clinicians and investigators to

diagnose, communicate about, study, and treat people with various mental disorders” (DSM-

IV-TR, p. xxxvii). Yet the high rates of diagnostic “crossover,” such as movement from

anorexia nervosa to bulimia nervosa, may reflect problems with the validity of the current

diagnostic schema for eating disorders, thereby limiting its utility.
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Several prospective longitudinal studies and retrospective reports have indicated substantial

crossover between the eating disorders. Research findings suggest that 20%–50% of

individuals with anorexia nervosa will develop bulimia nervosa over time (2–4). Estimates

of longitudinal crossover from bulimia nervosa to anorexia nervosa are lower; one large

study found that up to 27% of those with an initial diagnosis of bulimia nervosa cross over

to anorexia nervosa (5), but a review suggested that this type of crossover generally occurs

in less than 10% of initial cases of bulimia nervosa (6). Research also indicates that cross-

over is common between diagnostic subtypes, with up to 62% of patients with restricting-

type anorexia nervosa developing binge eating/purging-type anorexia nervosa (7).

In the existing literature, it is unclear whether diagnostic crossover is a one-time occurrence

or whether crossover continues throughout the course of illness. Preliminary studies suggest

that initial crossover between anorexia nervosa and bulimia nervosa most often occurs

within the first 5 years of illness (2, 5). Typically, the literature has reported crossover as a

single occurrence—that is, studies have generally not reported whether individuals are likely

to remain stable with their new diagnosis following initial crossover or whether they are

likely to experience crossover repeatedly. This information is important because it may

indicate whether eating disorder symptoms (and therefore diagnoses) are initially in flux but

become stable after a certain period or whether they continue to be unstable throughout the

course of illness.

A notable exception in the literature is a study by Milos and colleagues (8) that examined

crossover at two follow-up points over a period of 30 months and found that cross-over was

common and recurrent. Among women with anorexia nervosa, Milos et al. found that 16%

had crossed over to bulimia nervosa by 12 months of follow-up and that an additional 7%

had crossed over by 30 months, by which point only one of those who had crossed over at

12 months still met criteria for bulimia nervosa, indicating recurrent crossover. Among

women with bulimia nervosa, 6% had crossed over to anorexia nervosa at 12 months, and by

30 months the majority of these women still met criteria for anorexia nervosa; there were no

new cross-overs from bulimia nervosa to anorexia nervosa between 12 and 30 months. Data

on crossover between the anorexia nervosa subtypes were not reported. In addition to

highlighting recurrent crossover, this study demonstrated that over as brief a period as 12

months, nearly half of those with anorexia nervosa or bulimia nervosa no longer met full

criteria for their intake diagnosis: they had either crossed over to another eating disorder

diagnosis or experienced a remission of symptoms. This finding is supported by a large body

of longitudinal research demonstrating the high frequency of relapse in eating disorders,

suggesting that individuals with eating disorders often move in and out of illness states over

time (9–12).

Given the reported high rates of diagnostic crossover and the fact that a diagnosis of

anorexia nervosa or bulimia nervosa is made on the basis of positive criteria for a minimum

of just 3 months, it is possible that symptom presentation—and therefore assigned diagnosis

—at any given time is unstable. This instability may render the information conveyed by the

assigned diagnosis less than optimally meaningful. High crossover rates, as well as shared

clinical features among the eating disorders, have led some to postulate that eating disorders

may be better conceptualized as a single disorder, perhaps marked by a weight specifier (13,

14). A single general eating disorder diagnosis may not be ideal, however, particularly if

there are important diagnostic subgroups within such a broad category.

To our knowledge, no study has explicitly examined the frequency of diagnostic crossover

longitudinally using weekly symptom data. Therefore, we sought to carefully describe the

diagnostic course of a large sample of women with an initial diagnosis of anorexia nervosa

or bulimia nervosa followed for 7 consecutive years. A longitudinal picture of diagnostic

Eddy et al. Page 2

Am J Psychiatry. Author manuscript; available in PMC 2013 June 17.

N
IH

-P
A

 A
u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t



stability, crossover, and the likelihood of recurrent crossover could provide information to

support or challenge the validity of the current DSM classification schema. We hypothesized

that diagnostic cross-over—and recurrent crossover—would continue to occur over time and

would differ on the basis of initial diagnosis. Specifically, we proposed that individuals with

anorexia nervosa would be more likely to develop bulimia nervosa than vice versa. We

further predicted that individuals with anorexia nervosa would experience diagnostic

crossover between the anorexia nervosa subtypes and that those with binge eating/purging-

type anorexia nervosa would be more likely to develop bulimia nervosa compared with

those with restricting-type anorexia nervosa.

Method

A total of 294 treatment-seeking women were recruited for participation in a longitudinal

study of anorexia nervosa and bulimia nervosa between 1987 and 1991; after receiving a

complete description of the study, 246 (84%) of them provided written consent to

participate. Of these, 216 (88%) were followed for 7 consecutive years and are included in

this analysis. At intake, all participants met DSM-III-R criteria for anorexia nervosa or

bulimia nervosa; when participants were reclassified according to DSM-IV-TR criteria, 88

(41%) met criteria for anorexia nervosa (40 with the restricting type and 48 with the binge

eating/purging type), and 128 (59%) met criteria for bulimia nervosa. Demographic data on

this sample have been presented elsewhere (15).

The Eating Disorders Longitudinal Interval Follow-Up Evaluation, a modified version of the

Longitudinal Interval Follow-Up Evaluation (16), was used to assess symptoms at intake

and to assign DSM-IV-TR diagnoses during the follow-up period. It was administered by

trained interviewers every 6 months, in person whenever possible. This instrument yielded

weekly psychiatric status rating scores (ordinal, symptom-oriented scale scores based on

Research Diagnostic Criteria ratings [17]) for anorexia nervosa and bulimia nervosa for each

participant, starting 8 weeks prior to study entry. Psychiatric status ratings range from 0 to 6

for anorexia nervosa and bulimia nervosa, where 0=no history of the disorder; 1=a past

disorder with no current symptoms; 2=residual symptoms (e.g., minor eating disorder

cognitions without current behavioral symptoms); 3=partial symptoms (i.e., does not meet

full criteria; e.g., for anorexia nervosa is ≥90% ideal body weight with significant cognitive

symptoms; for bulimia nervosa, experiences binge eating and/or compensatory behaviors 1–

3 times a month with significant cognitive symptoms); 4=marked symptoms (just misses full

criteria: e.g., for anorexia nervosa is >85% ideal body weight with significant cognitive

symptoms; for bulimia nervosa, experiences binge eating and compensatory behaviors 4–7

times a month); 5 and 6=full criteria, depending on symptom severity or degree of

impairment (e.g., for anorexia nervosa, a 5 would indicate ≤85% ideal body weight, and a 6

would indicate ≤75% ideal body weight; for bulimia nervosa, a 5 would indicate binge

eating/compensatory behaviors two or more times a week, and a 6 would indicate daily

binge eating/compensatory behaviors).

DSM-IV-TR diagnoses were assigned weekly (i.e., recomputed for each week of the 7 years

of the study) using the maximum psychiatric status rating scores for the current week and

the preceding 12 weeks—that is, a 3-month period, in accordance with the DSM-IV-TR

duration criterion. DSM-IV-TR diagnoses were assigned as follows: anorexia nervosa,

restricting type, was assigned when the maximum anorexia nervosa psychiatric status rating

was ≥5 and the maximum bulimia nervosa rating was ≤2. Anorexia nervosa, binge eating/

purging type, was assigned when the maximum anorexia nervosa psychiatric status rating

was ≥5 and the maximum bulimia nervosa rating was ≥3. Bulimia nervosa was assigned

when the bulimia nervosa psychiatric status rating was ≥5 and the maximum anorexia

nervosa rating was ≤4. Partial recovery was assigned when the maximum psychiatric status
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rating for both anorexia nervosa and bulimia nervosa was 3 or 4. Full recovery was assigned

when the maximum psychiatric status rating for both anorexia nervosa and bulimia nervosa

was ≤2.

The study methods have been described in detail elsewhere (9, 15).

Statistical Analyses

Kruskal-Wallis tests were used to examine between-group differences in baseline

characteristics. For all analyses, comparisons were made between anorexia nervosa and

bulimia nervosa and between the anorexia nervosa subtypes.

Results

Sample Characteristics at Baseline

The mean age of the sample was 24.70 years (SD=6.72); participants with anorexia nervosa

(mean age=23.93, SD=7.26) were younger on average than those with bulimia nervosa

(mean age=25.21, SD=6.32; Kruskal-Wallis p=0.02). The mean duration of illness was 6.00

years (SD=5.30) for participants with anorexia nervosa and 6.73 years (SD=6.36) for those

with bulimia nervosa, which was not significantly different between groups. At intake, the

mean Global Assessment of Functioning Scale (GAF) score was 51.92 (SD=10.30); there

were no differences in GAF scores between women with anorexia nervosa (mean=50.48,

SD=10.68) and those with bulimia nervosa (mean=52.68, SD=9.93). There were no

significant differences between the anorexia nervosa subtypes on any of these intake

characteristics.

Diagnostic Crossover

Figures 1–3 present diagnostic course on the basis of intake diagnosis, including crossover

among the DSM-IV-TR eating disorder diagnoses and progression to partial and full

recovery.

Anorexia nervosa—Over 7 years of follow-up, 72.73% (N=64) of participants with an

intake diagnosis of anorexia nervosa experienced diagnostic crossover: 48.86% (N=43)

crossed over between the anorexia nervosa subtypes, and 34.09% (N=30) crossed over from

anorexia nervosa to bulimia nervosa. Note that a subset of those with anorexia nervosa

experienced crossover between the anorexia nervosa subtypes and from anorexia nervosa to

bulimia nervosa. Figures 1 and 2 depict the longitudinal course of anorexia nervosa by

subtype.

Among participants with an intake diagnosis of restricting-type anorexia nervosa, 57.5%

(N=23) experienced crossover during follow-up: 55% (N=22) crossed over from restricting

anorexia nervosa to binge eating/purging-type anorexia nervosa, and 10% (N=4) crossed

over to bulimia nervosa. Among those with an intake diagnosis of binge eating/purging-type

anorexia nervosa, the vast majority (N=41; 85.42%) experienced crossover during follow-

up: 43.75% (N=21) crossed over from the binge eating/purging type to the restricting type of

anorexia nervosa, and 54.17% (N=26) crossed over to bulimia nervosa.

As Figures 1 and 2 show, diagnostic crossover between the anorexia nervosa subtypes was

common for women with the restricting type and the binge eating/purging type alike.

Furthermore, crossover between the subtypes was bidirectional and recurrent throughout the

follow-up period. Crossover from anorexia nervosa to bulimia nervosa was directly

preceded by a period of binge eating/purging-type anorexia nervosa for most women with

anorexia nervosa who crossed over to bulimia nervosa and was never directly preceded by a
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period of restricting-type anorexia nervosa; even among those with an intake diagnosis of

restricting-type anorexia nervosa, crossover to the binge eating/purging type prior to

crossover to bulimia nervosa was likely. For some, crossover from anorexia nervosa to

bulimia nervosa preceded a progression to partial and full recovery; however, for

approximately half, cross-over to bulimia nervosa was followed by crossover back to

anorexia nervosa. Taken together, Figures 1 and 2 demonstrate that for those with an intake

diagnosis of anorexia nervosa of either subtype, diagnostic crossover was not a one-time

occurrence and was probable throughout the follow-up period.

Figures 1 and 2 also highlight the fact that in addition to diagnostic crossover, movement

from anorexia nervosa to partial recovery was common, occurring in 78.41% (N=69) of

those with anorexia nervosa. Women who experienced partial recovery represented 82.5%

(N=33) of those with restricting-type anorexia nervosa at intake and 75% (N=36) of those

with binge eating/purging-type anorexia nervosa at intake. Progression to full recovery was

less common, occurring in 27.27% (N=24) of women with anorexia nervosa. Women who

moved to full recovery represented 32.5% (N=13) of those with an intake diagnosis of

restricting-type anorexia nervosa and 22.92% (N=11) of those with an intake diagnosis of

binge eating/purging-type anorexia nervosa.

Bulimia nervosa—Figure 3 depicts the longitudinal course of bulimia nervosa. Over 7

years of follow-up, only a small minority of participants with an intake diagnosis of bulimia

nervosa (14.06%; N=18) experienced diagnostic crossover to anorexia nervosa. All of these

women with bulimia nervosa who crossed over did so to binge eating/purging-type anorexia

nervosa, and a subset (3.91%; N=5) also experienced crossover to restricting-type anorexia

nervosa. Similar to those with an intake diagnosis of anorexia nervosa, crossover among

those with bulimia nervosa was not a single event and occurred throughout follow-up. While

crossover to anorexia nervosa was un-common, for women with bulimia nervosa the more

common trajectory was to partial recovery (occurring in 82.81% [N=106] during follow-up)

or full recovery (occurring in 65.63% [N=84] during follow-up).

Discussion

In this study, we aimed to assess the longitudinal course of anorexia nervosa and bulimia

nervosa with regard to diagnostic crossover, which may have implications for the validity of

the current DSM classification system and thus might be used to inform its revision. Indeed,

our findings provide partial validation for the current classification schema: the longitudinal

data generally support the distinctiveness of the diagnostic categories of anorexia nervosa

and bulimia nervosa. However, less support was provided for the current anorexia nervosa

subtyping system.

During 7 years of follow-up, nearly three-quarters of women with an intake diagnosis of

anorexia nervosa experienced diagnostic crossover. Approximately half crossed over

between the anorexia nervosa subtypes, and this crossover was bidirectional, recurrent, and

probable throughout the follow-up period. One-third of those with an intake diagnosis of

anorexia nervosa experienced crossover to bulimia nervosa; while crossover from

restricting-type anorexia nervosa to bulimia nervosa was unlikely, just over one-half of those

with an intake diagnosis of binge eating/purging-type anorexia nervosa experienced

crossover to bulimia nervosa. Notably, approximately half of those with anorexia nervosa

who crossed over to bulimia nervosa did so in the course of progressing to partial or full

recovery, whereas the other half who experienced crossover to bulimia nervosa were likely

to cross back over into anorexia nervosa. Women with bulimia nervosa were unlikely to

develop anorexia nervosa during follow-up.
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The relatively lower frequency of crossover between anorexia nervosa and bulimia nervosa

during follow-up as well as the differential rates of full recovery reported here and

elsewhere (3, 4, 9, 10) support the distinctiveness of these two eating disorders. Although

one-third of those with anorexia nervosa at intake prospectively developed bulimia nervosa,

many of these women were likely to cross back (i.e., relapse) into anorexia nervosa. These

data raise the possibility that the transition from anorexia nervosa (particularly the binge

eating/purging type) to bulimia nervosa may not represent a change in disorder but rather a

change in stage of illness: in practice, the primary difference between binge eating/purging-

type anorexia nervosa and bulimia nervosa is weight and the associated amenorrhea

criterion. The long-term risk of relapse into anorexia nervosa suggests that a lifetime history

of anorexia nervosa may carry important prognostic information; even after crossing over to

bulimia nervosa, these women remain vulnerable to relapsing into anorexia nervosa. This

finding supports the validity of distinguishing between anorexia nervosa and bulimia

nervosa and suggests the clinical relevance of noting a lifetime history of anorexia nervosa

in individuals, even when the low weight criterion is no longer met (18).

The frequency of crossover between restricting-type and binge eating/purging-type anorexia

nervosa suggests that these two subtypes may not be unique diagnostic groups. Previous

research has indicated that the restricting type may represent an earlier phase in the course of

illness than the binge eating/purging type, as those with the restricting type tend to be

younger, with a shorter duration of illness (7). Yet the data reported here suggest that both

the restricting type and binge eating/purging type may be phases (often recurrent) in the

illness course of anorexia nervosa, as those with the binge eating/purging type often

experienced periods of dietary restriction in the absence of regular binge/purge behaviors

throughout their illness, just as those with the restricting-type illness were likely to

experience periods of regular binge/purge behaviors. While acknowledging that the presence

or absence of regular binge/purge behavior may be clinically useful, the finding that these

behaviors come and go during the course of illness in women with anorexia nervosa

suggests that the subtypes are not distinctive disorders.

Yet the question of whether anorexia nervosa can and should be meaningfully subtyped

warrants further consideration. Individuals with restricting anorexia nervosa who have no

history of regular binge/purge symptoms and are unlikely to develop these symptoms,

irrespective of follow-up duration, may constitute a small subset of those with anorexia

nervosa. The nature of any meaningful differences (e.g., prognostic, genetic, and so on)

between this group and those with restricting anorexia nervosa who do develop regular

binge/purge symptoms during their course of illness is an area in need of further study.

Strengths and limitations of this study warrant acknowledgment. A clear strength is the

comprehensive assessment of eating disorder symptoms collected over a longitudinal period

of follow-up in a large sample of women with eating disorders. A unique strength is the fact

that weekly symptom data were available, which allowed us to assign eating disorder

diagnoses to these women and carefully examine diagnostic crossover. An additional

strength is the high retention rate during the 7-year follow-up period. Among the limitations

of this study was that bulimia nervosa subtypes were not examined because of the low

frequency of nonpurging bulimia. Additionally, data collection for this study began in 1986,

prior to the establishment of the eating disorder not otherwise specified diagnostic category.

Thus the sample included only women with an intake diagnosis of anorexia nervosa or

bulimia nervosa, which precluded longitudinal examination of women presenting for the

treatment of eating disorder not otherwise specified. A careful examination of eating

disorder not otherwise specified and its distinctiveness from partial recovery in women with

a lifetime history of anorexia nervosa or bulimia nervosa is planned as a future investigation.

Additional limitations were that all participants in this study were patients who sought
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treatment and that the mean duration of illness was approximately 6 years. Our findings may

not generalize to community samples or to samples of individuals who have been ill for

shorter periods. Participants received a wide range of treatment during the follow-up period

(19); the possible impact of treatment on cross-over would be of interest, although it was

outside the scope of this naturalistic study.

As the diagnostic criteria of eating disorders come under increasing scrutiny in preparation

for the next revision of DSM, careful examination of the current diagnostic entities is

needed. The longitudinal data we present here support the diagnostic distinction between

anorexia nervosa and bulimia nervosa, but they do not validate the current anorexia nervosa

subtyping schema. Future research might continue to explore the longitudinal validity of

anorexia nervosa, bulimia nervosa, and the anorexia nervosa diagnostic subtypes (perhaps

employing different viable definitions of the subtypes) and extend these studies to include

more heterogeneous samples of women, including those with a diagnosis of eating disorder

not otherwise specified.
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FIGURE 1.
Longitudinal Course and Crossover for Participants With an Intake Diagnosis of Anorexia

Nervosa, Restricting Type (N=40)a
a Each row in the figure represents one participant.
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FIGURE 2.
Longitudinal Course and Crossover for Participants With an Intake Diagnosis of Anorexia

Nervosa, Binge Eating/Purging Type (N=48)a
a Each row in the figure represents one participant.
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FIGURE 3.
Longitudinal Course and Crossover for Participants With an Intake Diagnosis of Bulimia

Nervosa (N=128)a
a Each row in the figure represents one participant.
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