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Abstract
Background—Cross-national population data from the WHO World Mental Health surveys are
used to compare role attainments and role impairments associated with binge-eating disorder
(BED) and bulimia nervosa (BN).
Methods—Community surveys assessed 23,000 adults across 12 countries for BED, BN, and 10
other DSM-IV mental disorders using the WHO Composite International Diagnostic Interview.
Age-of-onset was assessed retrospectively. Ten physical disorders were assessed using standard
conditions checklists. Analyses examined reciprocal time-lagged associations of eating disorders
with education, associations of early-onset (i.e., prior to completing education) eating disorders
with subsequent adult role attainments, and cross-sectional associations of current eating disorders
with days of role impairment.
Results—BED and BN predicted significantly increased education (females). Student status
predicted increased risk of subsequent BED and BN (females). Early-onset BED predicted
reduced odds of current (at time of interview) marriage (females) and reduced odds of current
employment (males). Early-onset BN predicted increased odds of current work disability (females
and males). Current BED and BN were both associated with significantly increased days of role
impairment (females and males). Significant BED and BN effects on adult role attainments and
impairments were explained by controls for comorbid disorders.
Conclusions—Effects of BED on role attainments and impairments are comparable to those of
BN. The most plausible interpretation of the fact that these associations are explained by comorbid
disorders is that causal effects of eating disorders are mediated through secondary disorders.
Controlled treatment effectiveness studies are needed to trace out long-term effects of BED-BN on
secondary disorders.
Keywords
binge eating; bulimia nervosa; eating disorder; comorbidity; outcome; education; income; role
impairment; achievement; epidemiology; WHO World Mental Health Surveys

INTRODUCTION
Binge-eating disorder (BED) is characterized by recurrent episodes of excessive food
consumption with experienced loss of control and marked distress but without the
inappropriate compensatory behaviors of bulimia nervosa (BN) (American Psychiatric
Association, 2013; Hilbert et al., 2011). Preliminary research criteria for BED were
introduced in the appendix of DSM-IV, but growing evidence of the syndrome’s
comparatively high prevalence (Hudson et al., 2007; Kessler et al., 2013), discriminant
validity (Eddy et al., 2009; Striegel-Moore et al., 2005), stability (Fichter et al., 2008; Sysko
et al., 2012), and clinical significance (Bulik et al., 2000; Kessler et al., 2013; Wonderlich et
al., 2009), prompted its inclusion as a formal eating disorder (ED) in DSM-5.
Epidemiological research on BED has so far been limited largely to studies in small selected
samples of adolescent females or obese individuals in Western countries (Wade et al.,
2011). We use data from the WHO World Mental Health (WMH) initiative (Kessler &
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Üstün, 2008), a coordinated series of community epidemiological surveys that assessed
eating disorders and key correlates in 12 countries, to explore functional outcomes of BED
in the general population. In order to highlight differential patterns of role attainment and
impairment with potential relevance for public health and healthcare spending, comparisons
are made with BN, a closely related disorder with well-documented burden of illness
(Striegel-Moore et al., 2001). Although an earlier WMH report on prevalence and correlates
of BED and BN addressed this issue to some extent by documenting impairments in role
functioning and time-lagged associations of temporally primary BED and BN with
subsequent mental and physical disorders (Kessler et al., 2013), the full range of potential
adverse effects of BED and BN was not investigated in that earlier report. Previous WMH
reports investigated such effects for the core mental disorders assessed in all WMH surveys
(Alonso et al., 2013; Kawakami et al., 2012) or for a composite measure of serious mental
illness (Levinson et al., 2010), but BED and BN were excluded from those analyses because
eating disorders were not core mental disorders. We correct this omission in the current
report by presenting comprehensive data on the associations of BED and BN with a wide
range of role attainments and role impairments in the subset of WMH surveys that assessed
eating disorders, adjusting for a wide range of mental and physical comorbidities.

METHODS
Samples
Twelve WMH surveys are considered here. (Table 1) WMH surveys in France and Germany
also assessed eating disorders, but are not included in the current report due to the fact that
they assessed education in a way that could not be mapped onto the cross-national
educational classification system that plays a central role in the analyses reported here. All
12 WMH surveys considered here are based on national or regional adult household
probability samples. Sample sizes range from 509 (Portugal) to 7,312 (New Zealand) and
total 23,000, although analyses are limited to the 22,635 respondents with complete data on
education, marital status, employment status, and family income. Part of the analysis is
restricted to the subset of 11,874 respondents ages 18–65 exclusive of those in New Zealand
due to a focus on occupation and earnings. New Zealand was excluded from this part of the
analysis due to income not being assessed comprehensively in that survey. Response rates
across the 12 surveys were in the range 50.6–87.7% and averaged 70.7%. More details about
WMH samples are reported elsewhere (Heeringa et al., 2008).
Interviews were administered face-to-face. Consistent interviewer training and field quality
control procedures were used across surveys (Harkness et al., 2008; Kessler & Üstün, 2008;
Pennell et al., 2008). Informed consent was obtained using procedures approved by the
Institutional Review Boards of the collaborating organizations. Interviews had two parts.
Part I, administered to all respondents, assessed core mental disorders (see below). All Part I
respondents with any core disorder plus a probability sub-sample of other Part I respondents
were administered Part II, which assessed correlates and noncore disorders. Eating disorders
were assessed in Part II. The eating disorders sub-samples were weighted to adjust for
under-sampling Part II non-cases and adjust for socio-demographic and geographic
discrepancies between sample and population, making the weighted Part II samples
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equivalent to their expected values in the population. These weights are used in all analyses
reported here.
Measures
Cross-national comparability—Translation, back-translation, and harmonization of the
WMH interview used standardized procedures that are discussed elsewhere (Harkness et al.,
2008).
BED and BN—BED and BN were assessed with the fully-structured lay-administered
WHO Composite International Diagnostic Interview (CIDI) (Kessler & Üstün, 2004). The
diagnostic algorithms and CIDI questions used to operationalize diagnostic criteria are
available at http://www.hcp.med.harvard.edu/ncs/diagnosis.php. Although the CIDI was
designed to operationalize DSM-IV criteria, symptom questions for BED and BN closely
parallel DSM-5 criteria with one exception: that DSM-5 requires loss of control during
binging and marked distress regarding binges. The CIDI assessed these symptoms with
questions about attitudes and behaviors indicative of loss of control and distress rather than
direct questions, introducing some imprecision into assessing these symptoms. DSM
diagnostic hierarchy rules do not allow BED or BN to be diagnosed in the presence of
anorexia nervosa (AN). Nor can BED be diagnosed in the presence of BN. These hierarchy
rules were implemented with retrospective age-of-onset (AOO) reports using a probing
method shown to improve dating accuracy compared to standard questioning (Knäuper et
al., 1999). Lifetime BN (i.e., presence of BN at some time in life up to time of interview)
was not diagnosed if it occurred exclusively in conjunction with AN, while lifetime BED
was not diagnosed if it occurred exclusively in the context of either AN or BN.
Other DSM-IV disorders—We included controls for other DSM-IV/CIDI disorders in the
analyses reported here based on previous evidence of strong comorbidities of BED and BN
with these disorders (Kessler et al., 2013). The ten such disorders considered here include
mood disorders (major depressive disorder and/or dysthymia, bipolar disorder), anxiety
disorders (panic disorder and/or agoraphobia, specific phobia, social phobia, generalized
anxiety disorder, post-traumatic stress disorder), and externalizing disorders (intermittent
explosive disorder, alcohol and drug abuse with or without dependence). Diagnostic
hierarchy and organic exclusion rules were used in all diagnoses other than substance abuse
(diagnosed with or without dependence). AOO was assessed using the same probing method
used to determine AOO of BED and BN (Knäuper et al., 1999). A blinded clinical
reappraisal study using the Structured Clinical Interview for DSM-IV (SCID) (First et al.,
2002) in conjunction with a number of WMH surveys found generally good concordance
between diagnoses based on the CIDI and those based on the SCID (Haro et al., 2006).
Chronic physical conditions—In addition to the above, DSM-IV/CIDI mental
disorders, we included controls for ten chronic physical conditions in the analyses reported
here based on previous evidence of strong comorbidities of BED and BN with these
disorders (Kessler et al., 2013). These conditions were assessed with a checklist based on
the US National Health Interview Survey (Center for Disease Control and Prevention, 2004;
Schoenborn et al., 2003). Respondents were asked whether they ever had a series of
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symptom-based conditions (e.g., chronic headaches, chronic low back pain) and whether a
health professional ever told them they had a series of silent conditions (e.g., cancer,
hypertension). Methodological research shows such checklists yield more accurate reports
than reports derived from open-ended questions (Knight et al., 2001) and have good
concordance with medical records (Baker et al., 2001; Edwards et al., 1994; Revicki et al.,
2004).
Educational and role attainments—The assessment of role attainments focused on
education, marriage, and occupation. Educational attainment was assessed with self-reports
about number of years of school completed classified into the seven categories of none, less
than primary education, graduated from primary school but did not start secondary school,
started but did not graduate from secondary school, graduated from secondary school but did
not start post-secondary education, started post-secondary education but did not obtain a
university degree, and obtained a university degree. Although timing of educational
termination was not assessed, we assumed conservatively that all respondents had normative
transitions for their countries (e.g., graduating from primary school in the US at age 14 and
from secondary school at age 18). Some of the seven educational attainment categories were
collapsed for the different analyses based on sparse data in some categories. Current marital
status (married vs. others) and occupational status (employed, disabled, others) were
assessed by self-report. Finances were assessed by asking respondents to estimate their
personal earnings and total family income for the past 12 months. Reports were divided by
within-country means to calibrate across currencies in different countries.
Role impairments—Impairments in current role functioning were assessed with a
modified version of the WHO Disability Assessment Schedule (WHO-DAS) (VazquezBarquero et al., 2000; Von Korff et al., 2008; World Health Organization) that asked
respondents to estimate the numbers of days out of 30 in the month before interview when
they were either “totally unable to work or carry out your normal activities” because of
health problems (days completely out of role), had to “cut down on what you did or not get
as much done as usual” because of health problems (cutback days), or had to “make an
extreme effort to perform up to your usual level at work or at your other normal daily
activities” because of health problems (extreme effort days). Good concordance of reports
about days completely out of role has been documented both with payroll records of
employed people (Kessler et al., 2003; Revicki et al., 1994) and with prospective daily diary
reports (Revicki et al., 2004), but we are aware of no attempts to validate reports about
cutback days or extreme effort days.
Analysis methods
Discrete-time survival analysis with person-year the unit of analysis (Willett & Singer,
1993) was used to estimate cross-lagged associations of temporally primary lifetime BED
and BN with subsequent educational attainment and of student status (i.e., student versus
non-student) as well of level of education with subsequent first onset of BED and BN. These
longitudinal associations were examined in the cross-sectional WMH data by using
retrospective age-of-onset reports to estimate time-lagged associations. These cross-lagged
analyses controlled respondent age at interview, sex, parents’ education, country, and prior

Kessler et al.

Page 6

(to the age of the outcome) history of other DSM-IV/CIDI disorders. The latter disorders
were coded as time-varying covariates. Survival coefficients and standard errors were
exponentiated to create odds-ratios (ORs) with 95% confidence intervals (CIs).
Logistic regression analysis (Hosmer & Lemeshow, 2001) was used to estimate associations
of lifetime BED and BN as of age of completing education with current (at the time of
interview) marital and occupational status controlling respondent sex, education, time since
completing education, parents’ education, country, and lifetime history of other DSM-IV/
CIDI disorders as of the time of completing education. Logistic regression coefficients and
standard errors were exponentiated to create odds-ratios (ORs) with 95% confidence
intervals (CIs).
Generalized linear models (GLM) (Dobson, 2010) were used to estimate associations of
lifetime BED and BN as of age of completing education with current income and earnings,
again controlling respondent sex, education, time since completing education, parents’
education, country, and lifetime history of other DSM-IV/CIDI disorders as of time of
completing education. A variety of link functions and error structures were examined using
standard diagnostic procedures to select a best specification (Buntin & Zaslavsky, 2004).
Based on these explorations, the equation for personal earnings used a linear link function
and constant normally distributed error variance structure, while the equations for other
household income and total household income used a log link function and a Poisson error
variance structure. Metric regression coefficients and 95% CIs are reported.
Poisson regression analysis (Cameron & Trivedi, 1998) was used to estimate multivariate
associations of 12-month BED, BN, other 12-month DSM-IV/CIDI disorders, and 12-month
chronic physical conditions with days completely out of role, cutback days, and extreme
effort days. Poisson regression coefficients and standard errors were exponentiated to create
incidence density ratios (IDRs) and 95% CIs. IDRs represent mean days of role impairment
among respondents with eating disorders relative to those of respondents without eating
disorders net of control variables.
All regression analyses took into consideration the fact that BED and BN are highly
comorbid with other mental and physical disorders by investigating the extent to which the
coefficients associated with BED and BN change when controls are introduced for such
comorbidities.
Standard errors of coefficients in all models were estimated using the Taylor series
linearization method (Wolter, 1985) in SAS (SAS Institute Inc., 2008) to adjust for data
weighting and clustering. Multivariate significance of predictors was evaluated using Wald
χ2 tests based on design-corrected coefficient variance-covariance matrices. Statistical
significance was consistently evaluated using two-sided .05-level tests.
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RESULTS
Prevalence and age-of-onset
The earlier WMH report documented that BED lifetime prevalence averages (mean) 1.9%
across WMH countries compared to 1.0% for BN (Kessler et al., 2013) and that 12-month
prevalence averages 0.8% for BED and 0.4% for BN. Both lifetime and 12-month
prevalence estimates were higher for BED than BN in virtually all countries. Median age-ofonset (AOO) averages 19.3 years for BED and 18.0 for BN.
Reciprocal time-lagged associations of BED and BN with educational attainment
Looking first at the associations of student status and educational attainment as predictors of
subsequent first onset of eating disorders, we see that respondents who are no longer
students have significantly lower risk of onset of BED (χ24 = 12.1, p = .017) and BN (χ24 =
13.0, p = .011) than students of the same age controlling sex, parents’ education, country,
and prior (to the age of the outcome) history of other DSM-IV/CIDI disorders. (Table 2)
These significant associations are for the most part confined to females (ORs 0.4–0.8
compared to 0.2–1.5 among males) and somewhat more pronounced for BED (ORs 0.4–0.7;
χ24 = 12.9, p = .012) than BN. (ORs 0.5–0.8; χ24 = 8.5, p = .075). Associations among males
are not significant (ORs 0.5–1.1, χ24 = 2.0, p = .74 for BED; ORs 0.2–0.7, χ24 = 4.8, p = .31
for BN). Among respondents who are no longer students, in comparison, no significant
associations exist between level of educational attainment and risk of onset of either BED or
BN in the years after completing education.
Looking next at the associations of temporally prior eating disorders among students with
subsequent educational attainment, we find that those with BED and BN have significantly
higher levels of subsequent education than other students controlling sex, parents’
education, country, and prior (to the age of the outcome) history of other DSM-IV/CIDI
disorders. (Table 3) However, these significant associations are confined to females, among
whom BED and BN are associated with significant elevated ORs of 1.5 and 1.3,
respectively, pooled across all years of education. Comparable ORs among males are
insignificant (1.1–0.9). Disaggregation across years of education shows ORs consistently
elevated for both BED and BN (compared to people without either disorder) across all major
educational transitions among females other than for BN not being associated with elevated
odds of primary school graduation.
Associations of early-onset BED and BN with role attainments
Based on the education findings, subsequent analyses of role attainments and impairments
focused on lifetime BED and BN that began while respondents were still students, which we
refer to below as early-onset eating disorders, controlling sex, level of educational
attainment, time since completing education, parents’ education, and country. Early-onset
BED was found to be associated with significantly reduced odds of currently (i.e., at the
time of interview) being married among females (0.5) but not males (0.8) and with
significantly reduced odds of currently being employed among males (0.4) but not females
(1.0). (Table 4) Early-onset BN, in comparison, is significantly associated with elevated
odds of current work disability, with ORs comparable for females (3.9) and males (4.1) but
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statistically significant only among females. (Table 4) Early-onset BED and BN are not
associated significantly with earnings or income. Importantly, the significant associations of
early-onset eating disorders with disability, employment, and marriage become somewhat
smaller and statistically insignificant, even though their sign pattern is retained, when
additional controls are added to the models for other early-onset lifetime mental disorders.
Associations of current BED and BN with role impairments
Twelve-month BED and BN are both significantly and positively associated with days
completely out of role, cutback days, and extreme effort days controlling age, sex,
education, parents’ education, and country. (Table 5) No evidence was found for differential
effects by gender. IDRs are in the range 2.2–2.5 for BED and 2.6–3.6 for BN, indicating that
people with these disorders have between 2.2 and 3.6 times as many days of role impairment
as people without these disorders. However, these significant associations disappear (0.9–
1.3) when additional controls are introduced for the other 12-month DSM-IV/CIDI mental
disorders and 12-month chronic physical conditions assessed in the WMH surveys.
IDRs for these other 12-month disorders are presented in Table 5 for comparative purposes.
Focusing on total days with impairments, we see that IDR is 1.2 for BED and BN, both of
which coefficients are insignificant. Two other disorders (social phobia and arthritis) have
IDRs of 1.2 that are statistically significant and a third (respiratory disorders) has an even
lower IDR (1.1) that is statistically significant due to the fact that these disorders are much
more common than BED or BN. An additional 14 disorders (7 mental and 7 physical) have
statistically significant IDRs that are higher (1.3–2.2).

DISCUSSION
The above results must be interpreted in the context of several limitations. Response rates
varied considerably across surveys, raising the possibility of sample bias. Lifetime BED and
BN were assessed retrospectively using fully-structured rather than semi-structured
interviews, presumably introducing imprecision into estimates of prevalence and
associations. It is noteworthy that an earlier version of CIDI was found to under-diagnose
eating disorders (Thornton et al., 1998). Although the more recent version of CIDI used here
included probes to address this problem (Kessler & Üstün, 2004), absence of validation data
makes it impossible to reject the possibility of continued under-estimation, although WMH
prevalence estimates are broadly consistent with those of previous community surveys (Hay,
1998; Kinzl et al., 1999; Preti et al., 2009; Wade et al., 2011).
Within the context of these limitations, we present the first data on the associations of BED
with role attainments and impairments across a wide range of countries. The findings
regarding education are intriguing, as they decompose the more commonly-reported positive
association between student status and eating disorders (Cain et al., 2008; Gerner & Wilson,
2005; Helfert & Warschburger, 2013; Jones & Crawford, 2006; Striegel-Moore et al., 1989)
into rather complex significant cross-lagged associations by considering student status and
level of educational attainment simultaneously. An earlier analysis of the WMH data that
examined associations of education with eating disorder without controlling student status
missed these complex associations (Kessler et al., 2013).
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Of the two positive cross-lagged associations between eating disorders and education, the
easier to interpret is that between student status and elevated risks of subsequent onset of
BED and BN. This pattern is indirectly consistent with the widely accepted notion that
student peer norms play an important role in maladaptive eating behaviors (Cain et al.,
2008; Gerner & Wilson, 2005; Helfert & Warschburger, 2013; Jones & Crawford, 2006;
Striegel-Moore et al., 1989). The fact that this pattern was found only among females is
consistent with previous findings that females are more vulnerable than males to
appearance-related social pressures and body dissatisfaction (Forrester-Knauss & Zemp
Stutz, 2012; Helfert & Warschburger, 2013; Jones & Crawford, 2006).
The more unique of the two significant positive cross-lagged associations between eating
disorders and education is the positive one between history of eating disorders and
subsequent increased educational attainment among females. We are aware of no previous
research that has examined this association. However, this association is indirectly
consistent with previous findings that both academic performance (Eum & Rice, 2011;
Leenaars & Lester, 2006) and eating disorders (Cain et al., 2008; Ferrier-Auerbach &
Martens, 2009; Fragkos & Frangos, 2013) are associated with perfectionism. More detailed
analysis than possible in the WMH data would be required to investigate this possibility
directly, noting that evidence exists for separate types of positive and negative perfectionism
that might be differentially related to educational achievement and eating disorders (Glynn
Owens & Slade, 2008).
The findings regarding associations of early-onset eating disorders with adult role
attainments are for the most part without precedent, although, as noted in the introduction,
similar analyses were carried out previously on associations involving core WMH mental
disorders (Alonso et al., 2013; Kawakami et al., 2012; Levinson et al., 2010). The finding
that early-onset BED but not BN is associated with subsequent low odds of being married
among women but not men might be related to disadvantages in the marriage market
previously found for other mental disorders (Breslau et al., 2011). Why the association is
significant for BED but not BN and for women but not men is unclear, but might involve
differential effects of BED versus BN on weight and differential effects of weight on
marriage among women versus men, although absence of information on weight throughout
the life course makes it impossible to evaluate this possibility and previous research has
yielded inconsistent results on patterns of being overweight in BED and BN (Fairburn et al.,
2000; Zachrisson et al., 2008).
We are unaware of any previous research on long-term associations between early-onset
eating disorders and occupational roles. Our finding that early-onset BN is associated with
elevated odds of subsequent work disability among both females (3.9) and males (4.1) is
consequently surprising, especially given that comparable associations with BED are
insignificant (0.6–1.3). An important clue to interpreting these effects comes from the fact
that the ORs associated with BN attenuate substantially (2.0–2.2) when controls are
introduced for early-onset mental and physical disorders, suggesting that a substantial part of
the gross effect of BN on disability might be mediated through temporally secondary
disorders that more proximally lead to work disability. A formal comparison between effects
of temporally primary versus intermediate control disorders was not carried out and would
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doubtlessly shed more light on this issue, but was not carried out here due to concerns that
imprecision introduced by retrospective recall bias in AOO reports would undercut the
accuracy of such an exercise.
A previous WMH report documented more generally that other early-onset DSM-IV/CIDI
disorders continue to have significant associations with subsequent work disability in
multivariate models (Kawakami et al., 2012). A number of these disorders are strongly
related to eating disorders, including adult ADHD, major depressive disorder, and bipolar
disorder, each of which had an OR of about 2.0 predicting disability in the WMH analysis.
In addition, comorbid early-onset mental disorders, which are very common among people
with BN, were found in previous WMH analyses to have strong ORs (3.1–7.1) with
subsequent work disability, raising the possibility that the gross association of BN with
disability is mediated by these comorbidities. But this would not explain why only BN, not
BED, predicts disability in the WMH data, as BN and BED have quite similar comorbidities
with other mental disorders. One possibility is that the purging found in BN but not BED has
adverse physical effects that lead to disability. A good deal of clinical research is consistent
with this possibility (Pomeroy & Mitchell, 2002), as in the finding in previous WMH
analyses that BN but not BED predicts subsequent cardiovascular disorders that, in turn,
predict subsequent work disability (Kawakami et al., 2012).
The findings that BED and BN are associated with significant elevations in days out of role,
cutback days, and extreme effort days are consistent with the three previous studies of which
we are aware that examined comparable associations, although those earlier studies were
limited either in focusing on symptoms rather than diagnoses of BED and BN (Mond &
Hay, 2007; Striegel et al., 2012) or in examining the association between lifetime BED and
recent days out of role (Perez & Warren, 2012). Furthermore, none of those previous studies
investigated the implications of controlling for a wide range of comorbid mental and
physical disorders. As we saw in our analysis, the gross associations of BED and BN with
days of role impairment become insignificant when comorbidities are controlled. This
finding is indirectly consistent with the results of previous WMH analyses of responses to
questions asking respondents to rate the impairments caused by their different disorders
(Ormel et al., 2008). Those analyses found that people rated eating disorders as less severe
than most other mental and physical disorders. While this finding taken alone might be taken
to reflect the well-known tendency for people with eating disorders to minimize or conceal
the severity of their symptoms, our current finding that the significant gross associations of
BED and BN with days of role impairment disappear after controlling comorbidity is
inconsistent with that methodological interpretation. The more plausible interpretation is that
the significant gross associations of BED and BN with current role impairments are largely
mediated by comorbid disorders. It is noteworthy in this regard that we found a number of
other mental and physical disorders to be associated more powerfully than BED and BN
with role impairment.
The above results add to the evidence presented in the earlier WMH report on the clinical
and public health importance of BED relative to BN. While that earlier report documented
relatively similar associations of BED and BN with secondary comorbid mental and
physical disorders (with the exception of stronger associations of BN than BED with later
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cardiovascular disorders), the current results extend these findings to document significant
associations of both early-onset BED and early-onset BN with adult role attainments and
broadly comparable associations of current BED and BN with role impairment. These
results add to the evidence in other studies (Keel et al., 2011; Striegel-Moore & Franko,
2008) that supported the elevation of BED from a provisional entity to a formal diagnosis in
DSM-5 (American Psychiatric Association, 2013).
To the extent that comorbidity explains the significant associations of BED and BN with
adult role attainments and impairment due to indirect effects of eating disorders mediated by
secondary disorders, a question can be raised whether successful early intervention to treat
BED and BN might either prevent the onset or reduce the severity of these secondary
disorders. This is a question of considerable public health importance given the strength of
the gross associations of BED and BN with these outcomes. We lack an answer due to the
fact that very little is known about the long-term effects of timely detection and treatment of
early-onset mental disorders of any type, including but not limited to eating disorders
(Kessler & Price, 1993). We have a somewhat stronger basis for hypothesizing the existence
of causal effects of BED and BN on secondary physical disorders, as clinical studies
document a number of plausible biological pathways that could account for such
associations (Brambilla & Monteleone, 2003; Mitchell & Crow, 2006). Even here, though,
we are hampered by the paucity of long-term epidemiological studies on time-lagged
associations of early-onset eating disorders with later physical disorders (Herzog et al.,
1997; Hudson et al., 2010; Johnson et al., 2002) and the complete absence of long-term
controlled studies on the effects of early eating disorder treatment on the prevention of later
physical disorders. Given the relatively high prevalence of BED and BN in student
populations (Quick & Byrd-Bredbenner, 2013), the strong associations documented here
between these disorders on later role incumbancy and functioning, and the availability of
effective treatments (Brownley et al., 2007; Shapiro et al., 2007), the time might be right to
launch large-scale controlled treatment effectiveness studies of early-onset BED and BN in
student populations to trace out long-term preventive effects on secondary disorders.
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ESEMeD

Belgium

III. High-income countriesb

Total
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Brazil – São Paulo
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Response ratee

Most WMH surveys are based on stratified multistage clustered area probability household samples in which samples of areas equivalent to counties or municipalities in the US were selected in the first
stage followed by one or more subsequent stages of geographic sampling (e.g., towns within counties, blocks within towns, households within blocks) to arrive at a sample of households, in each of which a

c

NSMH (The Colombian National Study of Mental Health); M-NCS (The Mexico National Comorbidity Survey); RMHS (Romania Mental Health Survey); ESEMeD (The European Study of the
Epidemiology of Mental Disorders); NZMHS (New Zealand Mental Health Survey); NISHS (Northern Ireland Study of Health and Stress); NMHS (Portugal National Mental Health Survey); NCS-R (The
US National Comorbidity Survey Replication). Two additional WMH surveys assessed eating disorders, France (n = 466) and Germany (n = 658), but were excluded from this analysis because education
was not assessed in France and the sorting of students into academic and technical tracts in the German educational system made it impossible to translate accurately between the WMH question about years
of education and the distinctions made in our analysis among completed levels of education.

b

a

NSMH

II. Upper-middle income countriesb

Colombia

I. Low and lower middle income countriesb

Sample characteristicsc

WMH sample characteristics by World Bank income categoriesa
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For the purposes of cross-national comparisons, we limit the sample to those 18+.

f

e
The response rate is calculated as the ratio of the number of households in which an interview was completed to the number of households originally sampled, excluding from the denominator households
known not to be eligible either because of being vacant at the time of initial contact or because the residents were unable to speak the designated languages of the survey. The weighted average response
rate, like the sample used in analysis, is weighted by sample size rather than by population size.

Sample size of the countries that assessed eating disorders.

d

listing of household members was created and one or two people were selected from this listing to be interviewed. No substitution was allowed when the originally sampled household resident could not be
interviewed. These household samples were selected from Census area data in all countries other than the Netherlands (where postal registries were used to select households). Several WMH surveys
(Belgium, Germany, Italy) used municipal resident registries to select respondents without listing households. Nine of the 13 surveys are based on nationally representative household samples.

Kessler et al.
Page 18

1.0

Still a student

0.9
1.0

NS Graduated University

Still a student

4

0.7

NS Graduated Secondary but not University

χ2

(0.4–0.8)

0.5*

NS Graduated Primary but not Secondary

1.0

0.7

0.7

0.6*

0.4*

1.0

0.5

0.8

0.6*

0.6

OR

12.9*

--

(0.4–1.2)

(0.5–1.1)

(0.4–1.0)

(0.3–0.7)

8.5

--

(0.2–1.1)

(0.5–1.4)

(0.3–0.9)

(0.3–1.0)

(95% CI)

Female

1.0

0.9

1.5

1.1

1.0

1.0

0.4

0.7

0.6

0.2*

OR

2.0

--

(0.3–2.6)

(0.7–3.2)

(0.5–2.3)

(0.5–2.0)

4.8

--

(0.1–1.5)

(0.3–1.7)

(0.3–1.3)

(0.0–0.9)

(95% CI)

Male
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The prior disorders were coded as time-varying covariates. Chronic physical conditions were not controlled due to a preliminary finding that they are not strongly related to eating disorders at this point in
the life course and their inclusion has no effect on the results reported here. A total of 23,000 respondents were assessed for eating disorders in the 12 WMH surveys considered here, but the respondents
included in the analysis are limited to the 22,635 with complete data on education, marital status, employment status, and earnings.
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NS Not graduated Primary

II. Binge-eating disorder

Significant at the .05 level, two-sided test

*

(0.2–0.9)

0.5*

NS Graduated University

4

(0.5–1.2)

0.8

NS Graduated Secondary but not University

--

(0.4–0.9)

0.6*

NS Graduated Primary but not Secondary

χ2

(0.3–0.8)

0.5*

(95% CI)

NS Not graduated Primary

I. Bulimia Nervosa

OR

Total

Nervosa (BN) and Binge-Eating Disorder (BED) by sex in the WMH surveys (n = 22,635)b

Associations (odds-ratios) of educational attainment levela among nonstudents (NS) versus students with subsequent onset of DSM-IV/CIDI Bulimia
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(1.0–2.5)

1.6*
0.9
1.1

Started University

Graduated University

Total education

(0.9–1.3)

(0.4–2.0)

(0.8–2.63)
(1.0–2.10)
(1.1–1.4)

1.5
1.4*
1.3*

(0.8–1.52)

(1.0–2.05)

1.4*
1.1

(0.8–5.82)

(95% CI)

2.2

OR

BED

1.3*

1.1

1.4

1.2

1.9

0.8

OR

(1.1–1.4)

(0.5–2.3)

(0.8–2.4)

(0.7–2.0)

(0.8–4.4)

(0.4–1.7)

1.5*

1.4

1.6

1.2

(1.3–1.7)

(0.9–2.3)

(0.8–3.3)

(0.7–2.0)

(1.1–4.2)

(1.2–21.3)

5.1*
2.2*

(95% CI)

BED
OR

Female

(95% CI)

BN

0.9

0.4

1.8

0.6

1.7

0.6

OR

(0.7–1.2)

(0.1–2.5)

(0.8–4.1)

(0.4–1.2)

(0.8–3.3)

(0.3–1.5)

1.1

1.5

1.1

1.0

1.1

1.5

OR

Male

(95% CI)

BN

(0.9–1.3)

(0.7–3.3)

(0.5–2.8)

(0.7–1.4)

(0.8–1.4)

(0.5–4.4)

(95% CI)

BED

In the total sample, 1.3% of respondents had no education, 9.4% began but did not graduate from primary school, 6.5% graduated from primary school but had no secondary education, 24.1% began but
did not graduate from secondary school, 26,8% graduated from secondary school but had no post-secondary education, 15.5% had some post-secondary education but did not graduate from university, and
16.3% graduated from university. These seven categories were collapsed into five purposes of the analyses reported here due to sparse data in some categories. Given that the outocmes were nested, the
contrast categories vary across rows. The first outcome is graduating from primary school among all respondents, with those having no schooling and less than primary school graduation both defined as not
having the outcome. The second outcome is starting secondary school among primary school graduares, the third graduating from secondary school among secondary school starters, the fourth starting
university among secondary school graduates, and the fifth graduating from university among starters. The last outcome is a summary measure of total years of education.

b

WMH surveys considered here, but the respondents included in the analysis are limited to the 22,635 with complete data on education, marital status, employment status, and earnings. Analyses of the
different outcomes were nested; that is, the model to predict starting secondary school was estimated only among those who graduated primary score, while the model to predict graduating secondfary
school was estimated only among those who started secondary school.

Based on discrete-time survival models with person-year the unit of analysis controlling person-year, age at interview, sex (in total-sample models), parents’ education, country, and prior history of other
DSM-IV/CIDI disorders. The prior disorders and eating disorders were coded as time-varying covariates. Chronic physical conditions were not controlled due to a preliminary finding that they are not
strongly related to eating disorders at this point in the life course and their inclusion has no effect on the results reported here. A total of 23,000 respondents were assessed for eating disorders in the 12

a

Significant at the .05 level, two-sided test

*

(0.6–1.4)

0.9

Graduated secondary

(0.9–2.9)

1.6

Started Secondary

(0.3–1.2)

(95% CI)

0.6

OR

Total

Graduated Primary

Educational attainmentb

BN

attainment by sex in the WMH surveys (n = 22,635) a

Associations (odds-ratios) of lifetime early-onset DSM-IV/CIDI Bulimia Nervosa (BN) and Binge-Eating Disorder (BED) with subsequent educational
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0.9

Employed

.07
.04

Other household income

Total household income

(−0.1–0.2)

(−0.4–0.5)

(−0.1–0.2)

.07
.06
.07

Total household income

(−.10–.24)

(−.35–.47)

(−.10–.24)

(0.6–1.8)

1.0

Other household income

(0.8–6.0)

(0.7–1.9)

2.2

1.2

Earnings/Employed

C. Financial

Employed

Disabled

B. Occupationald

Married

A. Maritald

−.01

.06

.11

1.0

0.6

0.7

−.02

.07

.08

0.8

1.0

0.6*

Estb

(−.18–.17)

(−.24–.36)

(−.07–.29)

(0.6–1.7)

(0.3–1.5)

(0.4–1.1)

(−0.2–0.1)

(−0.2–0.4)

(−0.1–0.3)

(0.5–1.4)

(0.4–2.5)

(0.4–1.0)

(95% CI)

BED

Total

(11,874)

(11,874)

(7,893)

(11,874)

(11,874)

(11,874)

(11,874)

(11,874)

(7,893)

(11,874)

(11,874)

(11,874)

(n)c

.04

.03

.08

0.8

2.2

1.1

.02

−.00

.08

0.7

3.9*

1.0

Estb

(−.14–.22)

(−.47–.52)

(−.12–.39)

(0.4–1.4)

(0.8–6.0)

(0.6–2.2)

(−0.2–0.2)

(−0.5–0.5)

(−0.1–0.3)

(0.4–1.4)

(1.4–10.7)

(0.6–1.9)

(95% CI)

BN

−.04

.10

.07

1.1

0.6

0.6

−.07

.08

.05

1.0

1.3

0.5*

Estb

(−.17–.25)

(−.30–.50)

(−.15–.29)

(0.6–2.0)

(0.3–1.5)

(0.3–1.0)

(−0.3–0.2)

(−0.3–0.5)

(−0.2–0.3)

(0.6–1.8)

(0.6–2.9)

(0.3–0.9)

(95% CI)

BED

Female

(6,997)

(6,997)

(3,999)

(6,997)

(6,997)

(6,997)

(6,997)

(6,997)

(3,999)

(6,997)

(6,997)

(6,997)

(n)c

.16

.26

−.06

2.3

2.0

0.9

.13

.37

−.07

1.9

4.1

0.8

Estb

(−.16–.48)

(−.45–.96)

(−.43–.31)

(0.5–10.2)

(0.5–7.6)

(0.3–2.2)

(−0.2–0.5)

(−0.4–1.1)

(−0.4–0.3)

(0.3–12.0)

(0.9–18.7)

(0.3–2.0)

(95% CI)

BN

1.0

.10

.03

.19

0.6

0.4

0.9

.07

(−.12–.32)

(−.41–.47)

(−.17–.54)

(0.2–1.5)

(0.1–2.2)

(0.4–2.1)

(−0.1–0.3)

(−0.4–0.6)

(−0.2–0.5)

(0.2–1.0)

0.4*

.15

(0.1–6.3)

(0.4–1.8)

(95% CI)

BED

0.6

0.8

Estb

Male

(4,877)

(4,877)

(3,894)

(4,877)

(4,877)

(4,877)

(4,877)

(4,877)

(3,894)

(4,877)

(4,877)

(4,877)

(n)c

Based on generalized linear models (GLMs) with controls for sex (in the total-sample models), education, time since completing education, parents’ education, country, and lifetime DSM-IV mental
disorders as of the age of completing education. The equations for married, disabled, and employed used a logistic link function. The equations for personal earnings used a linear link function and a

a

(0.5–1.5)

(1.7–8.7)

(0.6–1.7)

II. With controls for comorbid disorders

.05

Earnings/Employed

C. Financial

3.9*

1.1

Disabled

B. Occupationald

Married

A. Maritald

Significant at the .05 level, two-sided test

*

(95% CI)

I. Without controls for comorbid disorders

Estb

BN

financial attainments by sex in the WMH surveys.a

Associations of lifetime early-onset DSM-IV/CIDI Bulimia Nervosa (BN) and Binge-Eating Disorder (BED) with subsequent marital, occupational, and
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Coefficient estimsates (Est) are odds-ratios for the dichotomous outcomes and metric regression coefficients for the continuous outcomes.

In the total sample, 7.8% of respondents reported being disabled, 69.8% employed, and 67.0% married.

d

c
The sample was limited to subsample of respondents from the total sample (n = 22,635) in the age range 18–65 due to the focus on employment and earnings. In addition, New Zealand was excluded from
the analysis in this table due to earnings and other family income not being assessed in the New Zealand survey.

b
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1.3

Binge-eating disorder

(1.1–1.8)
(0.9–1.3)
(1.1–1.7)
(1.0–1.6)

1.2
1.4*
1.1
1.4*
1.3*
1.0
1.3
1.5

Generalized anxiety disorder

Panic disorder

Social phobia

Specific phobia

Post-traumatic stress disorder

Intermittent explosive disorder

Alcohol abuse/dependence

Drug abuse/dependence

(0.9–1.3)
(1.9–2.7)
(1.2–1.6)

1.1
1.1
2.3*
1.4*

Chronic headaches

Arthritis

Musculoskeletal

Cardiovascular

(1.0–1.4)

1.2

(1.0–1.4)

(1.0–2.1)

(1.0–1.7)

(0.7–1.3)

Insomnia

IV. Chronic physical disorders

(1.0–1.5)

1.2

Bipolar disorder

(1.0–1.5)

1.7*
(1.4–2.0)

(0.9–1.8)

Major depressive episode

III. Other mental disorders

1.3

Bulimia nervosa

(0.9–2.0)

(1.8–3.4)

2.4*

Binge-eating disorder

II. With controls for comorbid disorders

(2.6–5.0)

3.6*

(95% CI)

Bulimia nervosa

I. Without controls for comorbid disorders

IDR

Days completely out of role

(1.2–1.5)

1.3*

1.4*

(1.2–1.7)

(1.8–2.4)

(1.2–1.6)

1.4*

2.1*

(1.2–1.6)

(0.9–1.6)

(1.0–1.5)

(1.0–1.8)

(1.1–1.6)

1.4*

1.2

1.2

1.3

1.3*

(1.1–1.4)

(1.1–1.5)

1.3*
1.2*

(0.9–1.2)

(1.2–1.7)

1.4*
1.1

(0.8–1.3)

(1.4–1.9)

(0.9–1.4)

(0.6–1.3)

(1.6–3.0)

(1.8–3.8)

(95% CI)

1.0

1.6*

1.1

0.9

2.2*

2.6*

IDR

Cutback days

1.4*

2.3*

1.4*

1.3*

(1.2–1.6)

(2.0–2.7)

(1.2–1.6)

(1.2–1.5)

(1.3–1.9)

(1.1–2.1)

1.5*

1.5*

(1.0–1.6)

(0.8–1.5)

(1.0–1.5)

(1.2–1.8)

(1.1–1.6)

(1.0–1.4)

(1.1–1.6)

(0.7–1.1)

(1.6–2.2)

(0.9–1.5)

(0.8–1.7)

(1.9–3.4)

(2.6–5.5)

(95% CI)

1.3

1.1

1.2*

1.5*

1.4*

1.2

1.3*

0.9

1.9*

1.2

1.2

2.5*

3.8*

IDR

Extreme effort days

1.4*

2.2*

1.2*

1.3*

1.3*

(1.2–1.6)

(2.0–2.4)

(1.1–1.3)

(1.1–1.4)

(1.2–1.5)

(1.1–1.8)

(1.0–1.5)

1.3*
1.4*

(0.9–1.3)

(1.1–1.5)

(1.1–1.5)

(1.0–1.4)

(1.1–1.4)

(1.1–1.6)

(0.9–1.3)

(1.5–1.9)

(1.0–1.5)

(0.9–1.6)

(1.9–3.0)

(2.5–4.3)

(95% CI)

1.1

1.3*

1.3*

1.2*

1.3*

1.3*

1.1

1.7*

1.2

1.2

2.4*

3.3*

IDR

Total days with impairment

mental and chronic physical disorders with numbers of days in the past 30 having impairments in role performance (n=22,635)a

Associations (incidence density ratios [IDR]) of 12-month DSM-IV/CIDI Bulimia Nervosa (BN), Binge-Eating Disorder (BED), and other 12-month
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(1.1–1.8)

1.4*
1.3
1.2

Digestive

Neurological

Cancer

Significant at the .05 level, two-sided test

(0.9–1.5)

(1.0–1.5)

(1.1–1.9)

1.4*
1.2

(1.0–1.6)

1.3*

(1.0–1.5)

(1.0–1.3)

1.2*
1.2

(95% CI)

Cutback days
IDR

1.2

1.6*

1.3

1.3*

1.1*

IDR

(0.9–1.5)

(1.1–2.3)

(1.0–1.7)

(1.0–1.7)

(1.0–1.3)

(95% CI)

Extreme effort days

1.2

1.4*

1.3*

1.5*

1.1*

IDR

(1.0–1.4)

(1.1–1.7)

(1.1–1.6)

(1.2–1.7)

(1.0–1.2)

(95% CI)

Total days with impairment

Based on multivariate Poisson regression models with controls for age at interview, sex, education, parents’ education, employment status, and country. A total of 23,000 respondents were assessed for
eating disorders in the 12 WMH surveys considered here, but the respondents included in the analysis are limited to the 22,635 with complete data on education, marital status, employment status, and
earnings.

a

*

(1.3–2.0)

1.6*

Diabetes

(1.0–1.9)

(0.9–1.2)

1.1

(95% CI)

Respiratory

IDR

Days completely out of role
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