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Background. Little is known about the epidemiology of bulimia nervosa outside clinical settings. We report the
incidence, prevalence and outcomes of bulimia nervosa using for the first time a nationwide study design.

Method. To assess the incidence and natural course and outcomes of DSM-IV bulimia nervosa among women from
the general population, women (1 =2881) from the 1975-79 birth cohorts of Finnish twins were screened for lifetime
eating disorders using a two-stage procedure consisting of a questionnaire screen and the Structured Clinical
Interview for DSM-IV (SCID). Clinical recovery was defined as 1-year abstinence from bingeing and purging
combined with a body mass index (BMI) >19 kg/m?.

Results. The lifetime prevalence of DSM-IV bulimia nervosa was 2.3%; 76 % of the women suffered from its purging
subtype and 24 % from the non-purging subtype. The incidence rate of bulimia nervosa was 300/100000 person-years
at the peak age of incidence, 16-20 years, and 150/100000 at 10-24 years. The 5-year clinical recovery rate was 55.0 %.
Less than a third of the cases had been detected by health-care professionals; detection did not influence outcome.
After clinical recovery from bulimia nervosa, the mean levels of residual psychological symptoms gradually
decreased over time but many women continued to experience significantly more body image problems and
psychosomatic symptoms than never-ill women.

Conclusions. Few women with bulimia nervosa are recognized in health-care settings. Symptoms of bulimia are
relatively long-standing, and recovery is gradual. Many clinically recovered women experience residual psycho-
logical symptoms after attaining abstinence from bingeing and purging.
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Introduction diagnosed with bulimia nervosa had fully recovered

. from their disorder. A chronic form of bulimia nervosa
Bulimia nervosa affects adolescent and young adult

women (Walsh & Devlin, 1998; Becker ef al. 1999;
Fairburn & Harrison, 2003). Few studies exist on its
incidence (Hoek et al. 1995; Currin et al. 2005; Van Son
et al. 2006) and course (Fairburn et al. 2000; Lewinsohn
et al. 2000; Wade et al. 2006).

Keel & Mitchell (1997) summarized 88 outcome
studies of bulimia nervosa. Five to 10 years after
presentation, approximately 50% of women initially

was relatively common; about 20 % continued to meet
full criteria for bulimia nervosa at the end of the fol-
low-up period. However, comparisons across different
outcome studies were difficult because of varying di-
agnostic categories over time, lack of consensus about
definitions of recovery, high drop-out rates, and vary-
ing lengths of follow-up time. Long-term follow-up
studies of bulimia nervosa also primarily reflected
clinical case series or catchment area studies (Keel &
Mitchell, 1997; Fairburn et al. 2000; Berkman et al.
2007). Only a minority of women with bulimia nervosa
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are detected by primary care or specialized mental
health care (Hoek & van Hoeken, 2003).
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The aim of this study was to overcome some of the
limitations of existing studies by addressing the inci-
dence, prevalence and outcomes of bulimia nervosa
using for the first time a naturalistic setting, a nation-
wide non-clinical study of the 1975-79 twin birth-
cohorts in Finland. In addition, we examined the
behavioral, psychological and social outcomes of
bulimia nervosa, comparing women with bulimia
nervosa to their unaffected co-twins and unrelated
healthy control women.

Method
FinnTwin16 birth cohorts

This nationwide longitudinal cohort study of health
behaviors in twins and their families (Kaprio et al. 2002)
identified almost all of the live twin births in 1975-79
from the central population register of Finland. The
twins and their parents were sent baseline self-report
questionnaires when the twins were 16 years old.
Subsequently, three waves of follow-up questionnaires
were mailed to the twins when they were aged 17, 18
and 21-27. Data collection and analysis was approved
by the ethics committee of the Department of Public
Health, University of Helsinki and by the internal
review boards of Indiana University and Columbia
University.

Questionnaire screening for eating disorders

At age 21-27 years (mean age 24.4 years, s.0.=0.9), the
wave four questionnaire (1=2881) yielded a sample
of 2545 responders, of whom 868 were monozygotic,
765 same-sex dizygotic, 793 females from opposite-sex
dizygotic pairs, and 119 of unknown zygosity. The
screening included self-report questions addressing
current height and weight, ideal weight, and mini-
mum and maximum weight at current height. Purging
(vomiting or laxative, diuretic, or enema use) was
assessed by a multiple-choice question that differ-
entiated current repeated purging (for at least 3
months) from past repeated purging, an occasional
try, and never purging. Other bulimic behaviors and
body image were assessed using three subscales of the
Eating Disorder Inventory (EDI: Body Dissatisfaction,
Drive for Thinness, and Bulimia) (Garner, 1991). We
have reported further details of the screening else-
where (Keski-Rahkonen et al. 2006). All screen-positive
women (1=292), their screen-negative female co-
twins (n=130) and 210 randomly selected screen-
negative women were invited to participate in the
second stage of screening, diagnostic telephone inter-
views (Keski-Rahkonen et al. 2006, 2007).
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Diagnostic interviews

Five experienced clinicians (four MDs and one RN)
from the Eating Disorder Unit of Helsinki University
Central Hospital received detailed training in con-
ducting the short version of the Structured Clinical
Interview for DSM-IV (SCID; First et al. 2003). The
interviews were administered by telephone to obtain
current and lifetime diagnoses of anorexia nervosa,
bulimia nervosa and binge-eating disorder, to define
age of the participants at the first and last manifesta-
tions of these illnesses, and to establish the temporal
sequence of these diagnoses and their respective time
courses. Inter-rater agreement for diagnosis was
good (mean k=0.87, range 0.64-1.00). AK.-R. and E.S.
supervised interviewers throughout the study and
helped to solve diagnostic problems, such as concerns
about diagnostic threshold and differential diagnosis.

The overall interview participation rate was 85.2%
(90.1% for the screen-positive, 76.2% for the screen-
negative female co-twins, and 84.8% for the random
screen-negative sample). Only 12 individuals (1.9 %)
refused to be interviewed; the rest could not be
reached because of difficulties in obtaining their cur-
rent telephone number.

Definition of disorder

We used two definitions of bulimia nervosa. Few
meaningful differences exist between women who
engage in bulimic behaviors twice a week and those
who engage in such behaviors less frequently
(Garfinkel et al. 1995; Sullivan et al. 1998). Thus, the
DSM-1V frequency criterion C that requires a symp-
tom frequency of at least twice a week is currently
controversial, and its future in DSM-V is questionable
(Wilfley et al. 2007). In this study, the current DSM-IV
definition (the binge eating and compensatory behav-
iors both occur at least twice a week for 3 months) of
bulimia nervosa is termed from here on “BN narrow’.
This definition yielded 42 cases. The broader defi-
nition, where symptom frequency was relaxed to once
a week, ‘BN broad’, yielded 59 cases.

From previous literature, it is obvious that only a
small proportion of cases of bulimia nervosa are de-
tected in health-care settings (Hoek & van Hoeken,
2003; Hudson et al. 2007). Thus, we assessed whether
participants of this study had received an eating dis-
order diagnosis from a health professional prior to this
study.

Five-year clinical recovery rates and outcomes
after clinical recovery

For each case of bulimia nervosa, the interviewers de-
termined the last age of occurrence for any eating


https://doi.org/10.1017/S0033291708003942

disorder symptom, including the psychological fea-
tures of self-evaluation of body image, self-esteem
and anxiety. Definitions of remission and recovery
remain conflicting for bulimia nervosa; although
many clinical trials use far less stringent criteria
of remission and recovery, the likelihood of symptom
recurrence only decreases sharply after 1 year of
abstinence from bingeing and purging (Field et al.
1997). We therefore defined ‘clinical recovery’ as the
abstinence from the core behavioral eating disorder
symptoms, bingeing and purging, for at least 1 year
prior to assessment. We also required that women in
clinical recovery had a self-reported body mass index
(BMI) >19kg/m? to ensure that individuals with
DSM-IV or subthreshold anorexia nervosa were not
classified as recovered. Agreement between self-
reported and measured BMI in the women from this
birth cohort was excellent, r=0.92 (Schousboe et al.
2003).

The 5-year clinical recovery rate was defined as
the proportion who reached clinical recovery within
5 years after disorder onset. Outcomes after clinical
recovery were addressed separately using self-report
measures in two domains. First, psychological aspects
of eating disorders were measured by four scales of
the EDI: Drive for Thinness, Bulimia, Body Dissatis-
faction, and Perfectionism (Garner, 1991), by Spiel-
berger’s State-Trait Anxiety Inventory (Spielberger
et al. 1983), and by Rosenberg’s Self-Esteem Scale
(Rosenberg, 1989). Second, social functioning was
measured by occupation, education, marriage or co-
habitation, and parity.

Using these psychological and social outcome
measures, we also compared women with bulimia
nervosa to their unaffected female co-twins and a
random sample of unrelated unaffected women (1=
134) (referred to from here on as ‘healthy women’).
We defined “unaffected” as the absence of eating dis-
order symptoms in both the questionnaire screening
and the SCID. In the questionnaire, unaffected in-
dividuals did not report anorexia nervosa, bulimia
nervosa, purging behaviors or current low BMI
(<17.6 kg/m?), did not score above the 97th percen-
tile in EDI — Bulimia, and did not have a combination
of low BMI (<17.6 kg/m?*) with EDI - Body Dissatis-
faction score >70th percentile or EDI-Drive for
Thinness score >90th percentile (Keski-Rahkonen et al.
2006). In addition, the SCID could not have yielded
positive diagnoses for DSM-IV bulimia nervosa, anor-
exia nervosa, binge-eating disorder, or eating disorder
not otherwise specified. After the exclusion of male
or non-responding co-twins and the exclusion of one
female co-twin with DSM-IV anorexia nervosa and
three co-twins with subthreshold bulimic symptoms,
19 unaffected female co-twins remained.
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Statistical analysis

Lifetime prevalence was calculated by dividing the
number of lifetime prevalent cases of bulimia nervosa
by the total number of women who responded in the
eating disorder screen at age 21-27 years (1 =2545).

Incidence rates were calculated for the peak age at
risk in this sample (16-20 years), and also for the age
group 15-19 years to facilitate comparisons with pre-
vious studies. We also calculated incidence rates for
the full age range at risk (10-24 years). The numerator
was the number of incident cases of bulimia nervosa
detected in the given age range and the denominator
was the number of person-years at risk in the same age
range. As not all of the women had reached age 24 (the
mean age at interview was 25.9 years, s.0.=1.5 years,
range 22-29 years), for the calculation of the 10-24
years incidence, we deducted 1160 person-years from
the denominator to account for those who were <25
years at the time of the interview.

The 5-year clinical recovery rate was computed
using the Kaplan-Meier survival method. The log-
rank test was used to compare survival curves of
different diagnostic subgroups. We used Cox pro-
portional hazard models to test the effect of age of
onset, eating disorder subtype and co-morbidity on
recovery rates.

Psychological outcomes after clinical recovery were
analyzed by calculating mean psychological outcome
scores and 95 % confidence intervals (Cls) of means for
cases of bulimia nervosa who were currently ill, cases
in clinical recovery for >5 years, and the two control
groups (unaffected co-twins and healthy women). The
statistical power was very limited for between-group
comparisons; therefore, these analyses were mainly
exploratory, and the absence of statistical significance
(i.e. overlapping CIs) cannot be interpreted as lack of
association.

For analyses of social outcomes, we used analysis
of variance for continuous and logistic regression for
categorical outcome measures. To account for clus-
tered sampling within the twin pair, p values and Cls
were adjusted using standard procedures for survey
data (Williams, 2000). All analyses were conducted
using Stata Statistical Software release 9.2 (Stata
Corporation, College Station, TX, USA).

Results
Prevalence and incidence

The lifetime prevalence of BN narrow was 1.7% and
BN broad 2.3% (Table 1). Only about a third of the
lifetime prevalent cases of bulimia nervosa had been
detected by the health system (Table 1). The peak age
group at risk for bulimia nervosa comprised women
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Table 1. The prevalence, incidence and detection rate of narrow and broad bulimia nervosa

(with 95% confidence intervals)

Narrow Broad
bulimia bulimia
nervosa® nervosa®
Number of affected individuals in cohort 42 59
Number of affected twin pairs in cohort 36 51
Discordant 30 43
Concordant 6 8
Lifetime prevalence (%) 1.7 (1.2-2.1) 2.3 (1.7-2.9)

Incidence (10-24 years), per 100000 person-years
Incidence (16-20 years), per 100000 person-years
Incidence (15-19 years), per 100000 person-years

100 (75-140)
200 (130-290)
210 (130-290)

150 (120-200)
300 (210-400)
280 (190-370)

Disorder detected by health-care professionals 38.1
prior to this study (%)

32.2

2 Symptom frequency at least twice a week for 3 months.
b Symptom frequency at least once a week for 3 months.

aged 1620 years (Fig. 1); their incidence rate was
twice the incidence rate of the age group 10-24 years
(Table 1).

Subtypes of bulimia nervosa

We found that 79% of women with BN narrow and
77 % of women with BN broad engaged in purging (i.e.
self-induced vomiting, laxative, diuretic, or diet pill
use). The rest suffered from the non-purging subtype
of the illness (i.e. resorted to excessive exercise, fast-
ing, or repeated dieting to compensate for binge eat-

ing).

History of anorexia nervosa

Crossover from DSM-IV anorexia nervosa to bulimia
nervosa took place in 31% of the BN narrow and 24 %
of the BN broad probands. No one crossed over from
bulimia nervosa to anorexia nervosa.

Five-year clinical recovery rates

The 5-year recovery rate from BN narrow was 57 %
and from BN broad, 55%; overall, 64 % of women with
BN narrow and 61% of women with BN broad
reached clinical recovery during the study time. The
recovery rates did not vary between women with de-
tected and undetected bulimia nervosa (p =0.49 for BN
narrow and p=0.55 for BN broad) (Fig. 2). Anorexia
nervosa prior to onset of bulimia nervosa marginally
significantly decreased the likelihood of recovery from
BN narrow within 5 years (p=0.07), but the same
trend was less apparent for BN broad (p=0.18). The
subtype of bulimia nervosa (purging wversus non-
purging) did not influence outcome (p=0.27 for BN
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Fig. 1. Ages of onset of bulimia nervosa among women from
the Finnish twin cohorts (17=>59). BN narrow (- - -) signifies
DSM-IV bulimia symptom frequency at least twice a week for
3 months; in BN broad (—), symptom frequency is relaxed to
once a week.

narrow and p=0.15 for BN broad), nor did age of on-
set significantly affect the likelihood of recovery from
bulimia nervosa (p =0.32 for both BN narrow and BN
broad).

Outcomes of individuals with persisting symptoms

Of women with BN broad not classified as recovered,
one had been in full remission for just under 1 year.
A further 22 were still clearly symptomatic at the time
of the interview, but only five (22.7%) still met the
narrow DSM-IV criteria for bulimia nervosa and one
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Fig. 2. Recovery rates from DSM-IV bulimia nervosa:
women whose disorder was detected (—) versus undetected
(- - -) by health professionals did not differ in their
outcomes (log-rank test p =0.49).

(4.5%) met DSM-IV criteria for binge-eating disorder.
Five women (22.7 %) experienced residual symptoms
of purging-type bulimia nervosa and two (9.1 %) resi-
dual symptoms of non-purging-type bulimia nervosa;
they had succeeded in reducing the frequency of
binges or compensatory behaviors to less than weekly,
and some had also reached periods of full or partial
remission from some of the compensatory behaviors.
Four women (18.2%) continued to have binges or reg-
ular overeating, but no more compensated for them;
subsequently, they struggled with weight problems.
Five women (22.5%) were unwilling to give specific
information about their current symptoms, although it
was apparent that they still suffered from some form
of eating disorder not otherwise specified.

Outcomes after clinical recovery

The mean current BMI of BN narrow probands in
clinical recovery was 22.7 (95% CI 21.3-24.0) kg/m?,
and 229 (95% CI 21.8-23.9) kg/m?* for BN broad
probands. Neither was significantly different from that
of their unaffected co-twins [23.1 (95% CI 21.7-
24.5) kg/m?].

In exploratory analyses of psychological function-
ing during illness and recovery (Table 2), the mean
symptom scores of women with bulimia nervosa be-
came more like those of their unaffected co-twins over
time. Because of the small sample sizes, these analyses
were only conducted using the BN broad group. In
Table 2, we give CIs of means to facilitate between-
group comparisons; however, because of our limited
sample size and power, overlapping CIs cannot
necessarily be interpreted as lack of association. Never-
theless, short-term clinical recovery (i.e. abstinence
from bingeing and purging for 1-5 years) was not re-
flected in measures of psychological functioning;
compared to currently ill women, the mean levels of
anxiety and perfectionism remained high, self-esteem
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low, and measures of body image relatively impaired
among women who had been in clinical recovery
for <5 years. Psychological improvement was more
marked when currently ill women were compared to
those who had been in clinical recovery for >5 years.
However, many women who had been recovered from
bulimia nervosa for >5 years also experienced sig-
nificantly more body image problems and psycho-
somatic symptoms than did healthy women (Table 2).

In terms of social functioning, women currently ill
with bulimia nervosa were significantly less likely to
be married or cohabitating than their healthy co-twins
(p=0.018), but did not differ from their healthy co-
twins in educational attainment, unemployment rates,
and parity. We observed no statistically significant
differences in educational attainment, unemployment
rates, marriage or cohabitation, and parity between
probands who had reached clinical recovery from bu-
limia nervosa and their healthy co-twins.

Unaffected co-twins versus healthy unrelated women

Because unaffected co-twins may share with their af-
fected co-twins genetic and environmental factors that
predispose them to eating disorders, we compared
unaffected co-twins to healthy women from the gen-
eral population. Indeed, the unaffected co-twins were
statistically significantly more likely to experience
perfectionism than healthy women and they reported
slightly but not statistically significantly more body
image problems (Table 2). The unaffected co-twins
were on average 0.9 years younger and marginally
more likely to have a university level education than
healthy unrelated women. However, unaffected co-
twins and healthy women did not differ in unem-
ployment rates, marriage and cohabitation, and parity
from healthy women.

Discussion

To our knowledge, this is the first nationwide popu-
lation-based outcome study of bulimia nervosa. Less
than a third of the cases of bulimia nervosa were re-
cognized in health-care settings, and detection did
not influence outcomes. Symptoms of bulimia were
relatively long-standing: the 5-year recovery rate was
57% from BN narrow and 55% from BN broad, and
many clinically recovered women remained sympto-
matic thereafter. Thus our study independently con-
firms findings from earlier community-based outcome
studies of bulimia (Fairburn et al. 2000; Wade et al.
2006) in a nationwide setting using a different strategy
of case ascertainment. Bulimia is clearly a chronic ill-
ness; many individuals experience periods of relapses
and recurrences, and although only few individuals
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Table 2. Disorder characteristics and psychosocial outcome measures : group means of women currently ill with broad bulimia nervosa?,

and <5 years and > 5 years after clinical recovery®

Recovered Recovered Unaffected Healthy
Currently ill <5 years >5 years co-twins women
(n=23) n=19) (n=16) n=19) (n=134)
Age of eating disorder onset 17.9 18.2 16.3 N.A. N.A.
(16.3-19.6) (16.7-19.7) (15.6-17.1)
Age at interview 25.4 25.2 25.9 25.5 26.6
(24.7-26.1) (24.6-25.9) (24.9-26.8) (24.8-26.2) (26.2-26.9)
Minimum body mass index 18.8 19.6 18.1 20.3 19.7
(17.8-19.7) (17.8-21.4) (16.7-19.6) (19.5-21.2) (19.2-20.1)
Current body mass index 23.0 24.0 22.4 23.1 22.3
(21.8-24.1) (21.3-26.7) (21.1-23.7) (21.8-24.4) (21.6-23.0)
Eating Disorder Inventory
Drive for Thinness 31.2 27.4 23.5 19.9 17.3
(28.7-33.7) (23.0-31.9) (20.0-27.0) (17.0-22.9) (16.0-18.5)
Body Dissatisfaction 32.3 30.9 31.1 259 23.1
(29.0-35.6) (25.1-36.7) (25.3-36.9) (21.9-29.9) (21.3-25.0)
Bulimia 22.8 21.8 14.9 11.6 10.6
(20.6-25.0) (17.9-25.7) (12.6-17.3) (9.5-13.7) (10.1-11.1)
Perfectionism 20.0 23.8 18.3 18.4 15.0
(17.5-22.5) (29.9-26.7) (15.6-20.9) (16.1-20.7) (14.2-15.9)
State-Trait Anxiety Inventory
Trait Anxiety 472 49.7 422 39.1 379
(43.8-50.5) (43.5-55.9) (37.5-46.9) (35.7-42.5) (36.7-39.2)
State Anxiety 42.7 49.4 36.5 35.6 33.2
(37.9-47.6) (42.1-56.6) (31.0-42.0) (31.2-40.0) (31.6-34.8)
Psychosomatic symptoms 7.7 5.8 6.7 6.2 4.7
(6.2-9.1) (4.5-7.1) (5.3-8.0) (4.6-7.7) (4.2-5.2)
Rosenberg Self-Esteem Scale 18.8 15.5 20.8 22.3 22.6
(16.2-21.5) (11.8-19.2) (18.0-23.5) (20.2-24.4) (21.7-23.6)

95 % Confidence intervals are given in parentheses, but because of power limitations, overlapping confidence intervals

cannot necessarily be interpreted as lack of true between-group differences.

2 Symptom frequency at least once a week for 3 months.

> Defined as abstinence from bingeing and purging for at least 1 year and a body mass index >19 kg/m?>

met full criteria for bulimia nervosa 5 years after the
onset of the illness, subthreshold and atypical forms of
the illness were very common. Although comparisons
with other psychiatric illnesses, such as major de-
pressive disorder (Lehmann, 1983), are not clear-cut,
it appears that numbers of individuals with chronic
forms of these two illnesses are relatively similar, but
the general 5-year prognosis of bulimia appears more
favorable.

In previous community-based studies, the generally
accepted prevalence of bulimia nervosa among young
females has been about 1% (range 0-4.5%) (Hoek &
van Hoeken, 2003). A recent representative survey of
the adult US household population aged 18 and older
(Hudson et al. 2007) found a DSM-IV bulimia nervosa
lifetime prevalence of 1.5% among adult females.
Lifetime prevalences depend on the age structure of
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the sample studied; our higher lifetime prevalence
may reflect the fact that we targeted a younger cohort
of women in their twenties. Our population coverage
may also have been better because our study was
population registry based and the response rates were
high; a large majority of our study participants were
women who never sought professional help from
health-care providers for their eating disorder symp-
toms.

Our incidence rates were considerably higher than
those obtained from existing studies limited to health-
care settings, probably because not only were we able
to examine cases detected by health-care professionals
(the ‘detected’ incidence rate) but also we could
better approximate the ‘true” incidence rate of bulimia
nervosa. However, direct comparisons are difficult
because the definition disorder and the target ages
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vary widely across studies. Our incidence rate among
women aged 15-19 was 280/100000, whereas a large
community-based study in the USA reported an inci-
dence of bulimia nervosa in 1980-90 of 125/100000
(Soundy et al. 1995). A Swedish study from the 1980s
(Cullberg & Engstrom-Lindberg, 1988) found that the
incidence of DSM-III bulimia was 65/100000 among
women aged 16-24, which very closely resembles the
“detected” incidence rate in our study population. In
primary care settings in the UK, the incidence of
bulimia among the age group 10-19 years was 35.8/
100000, with a clear decline in the incidence rates after
1996 (Currin et al. 2005). Our study was conducted
during the same time period, and both our “detected”
and “true’ incidence rates were considerably higher.
However, because there was little age heterogeneity
in our sample, we could not examine time trends.
Nevertheless, in Finland, incidence rates of bulimia
are still high and the majority of cases receive neither
diagnostic attention nor appropriate treatment from
health-care professionals.

We found that the incidence of bulimia nervosa
peaked at age 16-20 years, earlier than in many other
existing epidemiological studies, probably because in
our study the age of onset was not confounded by
treatment delay. In eating disorders, this delay may be
considerable even in countries with highly developed
health systems, often 2-5 years (Willi ef al. 1990; Milos
et al. 2004), even when the illness is very severe.
Common misconceptions about bulimia nervosa in-
crease the stigma associated with the illness: women
suffering from bulimia nervosa often hide their symp-
toms for long periods of time, and many also think
that there may be no help available for their problems
(Mond et al. 2006; Hepworth & Paxton, 2007).

However, our exploratory analyses revealed that
after reaching clinical recovery, many women experi-
enced multiple psychological symptoms, including
body image problems, anxiety and low self-esteem.
This may reflect the fact that recovery from bulimia
nervosa is a very gradual process, and the period of
vulnerability that follows abstinence from bingeing
and purging may be longer than previously thought. It
is also possible that bingeing and purging associated
with bulimia nervosa may become egosyntonic over
time and serve an anxiolytic function, and abstinence
from bingeing and purging may result in a temporary
resurgence of psychological suffering. In fact, Kaye
et al. (1998) found that women recently recovered from
bulimia nervosa suffered from more negative moods
and obsessions with perfectionism and exactness com-
pared to healthy women, and that these changes were
paralleled by increased levels of the serotonin metab-
olite 5-hydroxyindoleacetic acid in cerebrospinal fluid.
It is unclear whether these changes are permanent
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(trait-related) or transient (state-dependent); in our
sample, psychological improvement was more mar-
ked among women who had been in clinical recovery
for longer periods of time, at least 5 years. It is also
possible that our measure of choice, the EDI — Perfec-
tionism subscale, is more sensitive to illness status (i.e.
state-dependent) than other measures of perfectionism
(Sutandar-Pinnock et al. 2003). Nevertheless, even
among women in recovery for at least 5 years, body
image problems and psychosomatic symptoms
remained significantly more common than among
healthy women.

Strengths and limitations

The strengths of this study include its nationwide,
population-based design. Selection bias is possible,
but is likely to be minimal because of our high re-
sponse rates. Self-report bias is inherent in this study
design, but our interviewers were highly trained eat-
ing disorder professionals used to diagnosing bulimia
nervosa in both clinical and community settings.

Because this study focused on DSM-IV bulimia
nervosa in the general population, the number of af-
fected cases was relatively low despite the nationwide
study setting. Our screening measures were based on
self-report, and relied heavily on self-recognition of
past and current symptoms of bulimia. Because of
stigma and shame still commonly associated with re-
porting these symptoms, we may, despite our best
efforts, have underestimated the true rates of bulimia
nervosa. Our method of case detection, the SCID, may
also have been less accurate in its ability to detect cases
of bulimia nervosa, particularly subthreshold cases,
than more extensive diagnostic interviews, such as the
Eating Disorder Examination (Fairburn & Cooper,
1993). This may have influenced our ability to cor-
rectly identify unaffected co-twins. However, many
other epidemiological studies have relied on similar
methodology (Sullivan et al. 1998; Hudson et al. 2007)
that has been shown to be reliable if multiple prompts
are used (Wade et al. 2000). Our experienced di-
agnosticians were especially trained to use multiple
prompts.

Because of the young age of our participants, out-
comes beyond the 5-year clinical recovery rate were of
an exploratory nature and limited power. Although
relapses of bingeing and purging associated with
bulimia nervosa are increasingly unusual after >1
year of abstinence (Field et al. 1997), we and others
(Fairburn et al. 2000; Wade et al. 2006) found that re-
sidual symptoms were common after recovery. A
better understanding of population outcomes of bu-
limia nervosa thus requires considerably longer per-
iods of follow-up than was possible in our setting.
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We could not directly assess the impact of treatment
on outcome. We found that the detection of bulimia by
the health-care system had no association with prog-
nosis in this study. This result does not, however,
demonstrate that treatment had no effect, because case
detection does not necessarily imply proper treatment.

Finally, the aim of this study was not to study the
familiality and heritability of bulimia nervosa. Our
two-stage sampling design was less than ideally suited
for analyses of heritability, and heritability of bulimia
nervosa and its component behaviors has been ad-
dressed extensively elsewhere (e.g. Bulik et al. 2007).

Conclusions

Although bulimia nervosa affects more than 2% of
women during their lifetime, usually peaking at age
16-20 years, few women with bulimia nervosa are re-
cognized in health-care settings. This is problematic,
because bulimia nervosa is relatively long-standing
and many clinically recovered women continue to ex-
perience residual symptoms over long periods of time
after reaching abstinence from bingeing and purging.
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