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Abstract
Objective—We investigated sociodemographic characteristics in women with and without
lifetime eating disorders.

Method—Participants were from a multi-site international study of eating disorders (N = 2096).
Education level, relationship status, and reproductive status were examined across eating disorder
subtypes and compared with a healthy control group.

Results—Overall, women with eating disorders were less educated than controls, and duration of
illness and age of onset were associated with educational attainment. Menstrual status was
associated with both relationship and reproductive status, but eating disorder subtypes did not
differ significantly from each other or from healthy controls on these dimensions.

Conclusion—Differences in educational attainment, relationships, and reproduction do exist in
individuals with eating disorders and are differentially associated with various eating disorder
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symptoms and characteristics. These data could assist with educating patients and family members
about long-term consequences of eating disorders.
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Although the psychopathological course of eating disorders has been well studied, far less is
known about contextual factors that are impacted by the illness and may signify a return to
healthy functioning.1 In anorexia nervosa (AN), weight restoration usually occurs more
rapidly than psychological indicators of clinical recovery,2 body fat composition may be in a
healthy range despite restrictive eating,3 and psychiatric and social impairment can exist
long after the abatement and elimination of maladaptive eating behaviors.4 Physical markers
of health, perhaps, only signify the beginning of recovery. Thus, focusing on the most
amenable and measurable outcomes may limit our ability to appraise recovery across social,
educational, and occupational domains.

In the general population, socioeconomic status (SES), employment, education, and marital
status are associated with quality of life5. Eating disorder studies examining SES and work
status present mixed results.6, 7 SES is often determined by factors outside of one’s locus of
control, especially for adolescents, and work status would likely be impacted by illness at
the time of study. Therefore, this study focuses on education, relationships, and reproduction
to capture key domains of interpersonal functioning. These characteristics are commonly
associated with adjustment and identified by current and former eating disordered
individuals as central to their quality of life.8

Education
Frequently reported premorbid characteristics of individuals with AN include strong work
ethic, high levels of academic performance, extreme perfectionism, and reward-dependent
traits.9–11 Yet cognitive decline and impaired concentration can accompany starvation and
depression when the illness becomes entrenched.12 Limited research has noted deficits in
combined educational or occupational roles13 and impaired concentration,14, 15 and body
image disturbance has been inversely correlated to grade point average in college students.16

A large population-based twin study reported no significant differences in educational
attainment between individuals with AN, their unaffected twins, and a healthy control group.
However, the narrow and young age range of their sample (16–28 years) may have
influenced the range of observations as many individuals were still in school.17

Relationship Status
Social support, including marriage, confers both physical and mental health benefits18 and
has been associated with life satisfaction19 and longer life expectancy.20 Seeking social
support has been linked to recovery in eating disorders whereas the absence of support
typifies many with persisting illness.21 College students with AN and bulimia nervosa (BN)
have been characterized as deficient in social support, with narrower social networks, a lack
of romantic partner, and delays in psychosexual development.22, 23 Marriage and
parenthood have even been associated with decreases in disordered eating,24 but few studies
to date have examined differences between married and unmarried women with eating
disorders. An early review noted longer duration of illness and more bulimic behaviors in
married women, but the lack of control for relevant confounders limits interpretation of the
findings.25 Eating disorders have been associated with decreased intimacy26 and
communication27 and increased sexual problems.28 In a previous investigation, women with
restricting and purging AN more commonly reported loss of libido than women with BN
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and eating disorder not otherwise specified (EDNOS; 75%, 74.6%, 39%, and 45.4%,
respectively).29 On the other hand, women with eating disorders do not seem to differ from
healthy controls in the desire for, or value of, romantic relationships and desire for a child.23

Reproduction
Women with eating disorders often ask whether their illness will affect future ability to
conceive.30 AN was historically assumed to be associated with compromised fertility,31 and
evidence regarding infertility and pregnancy is mixed. Women with AN in particular may be
overrepresented in fertility clinics,32 and eating disorders have been associated with
increased risk for miscarriages, Caesarean deliveries, pre-term deliveries, low-weight births,
33 and menstrual irregularity.34 Symptom severity 5 years after treatment for BN was
inversely related to having a child.35 In contrast, a 10–15 year follow-up study revealed few
reproductive consequences from a history of BN, and women with AN have demonstrated
comparable pregnancy rates to healthy controls.30, 33 It appears that a history of AN or BN
does not preclude having a child, though it may complicate the process considerably.

Summary and Study Goals
Eating disorders have been generally associated with poor social functioning36 and lower
physical, mental, and social quality of life;37 however, little is known about specific socio-
demographic variables that may be indirect measures of functioning. The aims of this
exploratory analysis were: (1) to provide information on education, relationship status, and
reproduction in a large, well-characterized sample; (2) to compare education, relationship
status, and reproductive status across eating disorder subtypes and relative to healthy
controls; and (3) to examine the influence of age of onset, illness duration, age at interview,
and lifetime minimum and maximum BMI on these contextual factors.

METHODS
Participants

Female participants were from two projects within the International Price Foundation
Genetic Studies of Eating Disorders.38, 39 Informed consent and IRB approval were
obtained at all study sites.

BN Affected Relative Pair Study—The sample for this study included both probands
and affected relatives. Probands met the following criteria: lifetime DSM-IV40 diagnosis of
BN, purging type, with the additional requirement of at least a 6 month period of binge
eating and vomiting at least twice a week, and age between 13 and 65 years. Affected
relatives were biological extended family members between the ages of 13 and 65 years,
with a lifetime diagnosis of 1) DSM-IV BN, 2) modified DSM-IV AN (i.e., amenorrhea
criterion not required), or 3) EDNOS. Exclusion criteria included premorbid weight that
exceeded the BMI for the 95th percentile for their age and gender 41 or whose high lifetime
BMI was greater than 35. For the complete list of inclusion and exclusion criteria, see Kaye
et al.38

AN Trios Study—The sample for this study included individuals with AN and their
parents. Probands met the following criteria: (1) DSM-IV lifetime diagnosis of AN, with or
without amenorrhea; (2) low weight that is/was less than 5th percentile of BMI for age and
gender;41 (3) onset of eating disorders prior to age 25; (4) weight that is/was controlled
through restricted eating, excessive exercise, and/or purging; (5) age between 13 and 65
years; and (6) study diagnostic criteria met at least 3 years prior to study entry, to
appropriate classify AN women as unlikely to develop binge eating. Research suggests most
binge eating develops within the first 3 years of illness in AN.42–44 To ensure sample
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homogeneity for genetic studies and to minimize the number of individuals with potential
obesity-related genotypes, individuals were excluded if they reported maximum BMI since
puberty >27 kg/m2

Comparison Group—In the AN Trios Study, healthy women between the ages of 18–65
years were recruited by advertisements to serve as a comparison group for the affected
individuals. These women were primarily of European ancestry and were recruited at
participating sites to broadly equate site, age range, and ancestry with the eating disorders
groups. The comparison group had a lifetime adult BMI between 19 and 27 kg/m2.
Comparison women were excluded if they: (1) reported any history of an eating disorder or
disordered eating behaviors, as defined by a score of 20 or higher on the Eating Attitudes
Test;45 (2) had a first degree relative with an eating disorder; or (3) had the presence of an
Axis I disorder as defined by the Structured Clinical Interview for DSM-IV Axis I Disorders
(SCID).46

Measures
Eating Disorder Diagnosis—Lifetime history of eating disorders was assessed with the
Structured Inventory of Anorexia Nervosa and Bulimic Syndromes (SIAB),47 including
lifetime minimum and maximum body mass index (BMI kg/m2). Information regarding
eating disorder duration and recovery was obtained by an expanded version of Module H of
the SCID.46 Participants were classified into diagnostic categories: (1) AN; (2) BN; (3)
lifetime history of both AN and BN (ANBN); and (4) subthreshold AN or BN (EDNOS).

Demographic and Clinical Variables—Demographic information was collected using a
questionnaire developed for the Price Foundation studies. For the current study, relationship
status was collapsed into three categories: (1) never married, (2) married once or living with
a partner or widowed, and (3) divorced or separated or remarried. The latter category
includes remarried women in an effort to separate individuals who have experienced a
significant change in relationship status due to problems in the relationship from those
whose relationship is stable or ended for factors beyond the couple’s control. Additionally,
reproductive status was determined by the participant’s report of whether or not she had a
biological child. Questions regarding pregnancies that did not reach term were not asked.

Menstrual Status—Menstrual status was assessed using the SIAB.47 Women were
classified as follows: (1) normal; (2) oligomenorrhea; (3) hormone replacement (receiving
hormone replacement, and it was clear that menses would not occur without hormones
replacement); (4) secondary amenorrhea; and (5) primary amenorrhea. Comparison women
were not asked about hormone replacement.

Statistical Analyses
Analyses were conducted using PROC GENMOD in SAS version 9.1.48 Analysis of
variance (ANOVA) compared eating disorder subtypes and controls on education and
relationship status. Logistic regression analyses were conducted using generalized
estimating equations (GEE) to test for significant differences in reproductive status across
groups. For all models, age at time of interview was entered as a covariate. For regression
models assessing reproductive status, relationship status was entered as a covariate.
Corrections by GEE are not applicable for multinomial data.49–51 As this is an exploratory
analysis with the expressed intention of informing domains for future investigations, we did
not correct results for multiple comparisons. Significance tests were two-tailed.
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RESULTS
Participants

The final sample included 2,096 female participants: 731 AN (35%), 258 BN (12%), 350
ANBN (17%), 60 EDNOS (3%), and 697 healthy controls (33%). Males were not included
due to small sample size (n = 28), and 73 individuals were excluded due to missing data on
the demographic questionnaire.

Clinical Variables
Table 1 describes clinical features across the sample and presents results from an ANOVA
comparing these variables across the eating disorder groups and healthy controls.
Statistically significant group differences were found for all variables, with the AN group
being younger at interview and at onset, and with the lowest minimum and maximum
lifetime BMI.

Table 2 presents the number and percent of each eating disorder group endorsing the various
categories for education, relationship status, and reproductive status. Educational levels
differed significantly across groups (χ2 = 58.57, p < 0.001, df = 4) with the controls
reporting more education than participants in the eating disorder groups; however, no
significant differences were observed across eating disorder subtypes. Relationship status (χ2

= 4.45, p<0.35, df = 4) and reproductive status (χ2 = 7.70, p<.11, df = 4) did not differ across
all groups: controls, AN, BN, ANBN and EDNOS.

Menstrual status was also compared across all groups (data not shown). Significant
differences in menstrual status were observed (χ2 = 1231.65, p < 0.001, df = 4). All groups
differed significantly from each other with the exception of BN and EDNOS which did not
differ from each other. More control women reported normal menstrual cycles (60.4%) and
more women in the AN (87.3%) and ANBN (79.8%) groups endorsed primary or secondary
amenorrhea.

Association of clinical variables with education, relationship status, and reproduction
Table 3 presents means and standard deviations for clinical features in women with eating
disorders, including age of onset, illness duration, age at interview, and lifetime minimum
and maximum BMI, by level of education, by relationship status group, and by reproductive
status. Because women in the different eating disorder groups did not differ on education,
relationship status, and reproductive status, eating disorder subtype was not entered as a
covariate for these analyses.

Table 4 presents the omnibus results for models predicting education, relationship status,
and reproductive status. Controlling for age at interview, only age of onset (χ2 = 12.76, p <
0.001) and illness duration (χ2 = 31.37, p < 0.001) were significantly associated with
education. Those who had a younger age of onset were less educated and those with shorter
duration of illness were more educated.

Significant associations were observed between relationship status and lifetime minimum
BMI (χ2 = 23.68, p < 0.001), lifetime maximum BMI (χ2 = 14.15, p < 0.001), and menstrual
status (χ2 = 17.28, p < 0.002). All relationship groups were significantly different from each
other on the BMI measures. Women with normal menstrual cycles were less likely to be
‘never married’ than women in the other menstrual status groups (data not shown).

Reproductive status was significantly associated with menstrual status (χ2 = 13.71, p <
0.009). Post hoc tests indicated women with normal menstrual cycles were more likely to
have children than women with oligomenorrhea (OR = 2.16, 95% CI: 0.98, 4.77), hormone
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replacement therapy (OR = 4.12, 95% CI: 1.66, 10.24), secondary amenorrhea (OR=2.20,
95% CI: 1.38, 3.50), or primary amenorrhea (OR = 2.54, 95% CI: 1.23, 5.24). No significant
differences were observed between other menstrual groups.

DISCUSSION
This exploratory study aimed to enhance an understanding of basic sociodemographic
characteristics and their relation to clinical features of eating disorders. Our results
emphasize notable distinctions as well as similarities across groups. In this sample, eating
disorders are clearly associated with educational attainment. Although there were no
significant differences across eating disorder subtypes on level of education, as a group,
women with eating disorders were less educated than controls. This result is somewhat
surprising given the perfectionistic and achievement-oriented nature of individuals with
eating disorders and their families,52, 53 anecdotal accounts of AN being strongly associated
with a drive to achieve,54 suggestions of academic overachievement in adolescents with AN,
10 and evidence of higher than average IQ scores in eating disorders patients compared with
controls.55

Reasons for lower levels of education in women with eating disorders are unclear.
Speculatively, neurocognitive impairments associated with more entrenched illness,56, 57

deficits that persist after clinical recovery,15 and adverse effects of illness burden on various
aspects of academic functioning may play a role. Accordingly, we found shorter duration of
illness to be associated with higher educational attainment, and earlier age at onset to be
associated with lower educational attainment. However, we cannot definitively conclude
that eating disorders alone impact education. Comorbid anxiety58 and mood disorders39

often accompany eating problems and impact overall functioning.

An unexpected finding was the lack of significant differences in relationship status between
women with eating disorders and controls, especially given the healthy nature of our
screened controls. Reports exist that are inline with our observations.17, 59 Women with
eating disorders appear to be engaging in relationships, divorcing, and remaining single at
rates relatively similar to healthy women.

As it is often assumed that women with eating disorders are less likely to reproduce, our
finding that irregular menstruation is associated with childlessness is noteworthy. Menstrual
irregularities in eating disorders are heterogeneous and clearly do not only occur in AN.
Menstrual dysfunction can occur prior to appreciable weight loss and is associated with
excessive exercise, polycystic ovary syndrome, binge eating and other biological and
psychological factors60 In our sample, a history of menstrual irregularity was more strongly
associated with reproductive status than eating disorder subtype. Even so, there were no
significant between group differences in reproductive status. Menstruation is one of many
factors influencing conception and birth of child; personal desire, dedication to career or
education, strained partnerships, diminished libido, partner infertility, personal
commitments, and family stressors are also relevant. Despite clear differences on illness
parameters across eating disorders groups, the observed differences did not generalize to the
sociodemographic domains.

We acknowledge limitations to our study. First, the study was descriptive and cannot explain
the reasons for a lack of observed differences, the causes of observed differences, why some
observed differences do exist, or their implications for women with eating disorders and
their families. Our data are also limited in that we are unable to address actual academic
performance, pregnancy complications, or quality of relationships. Future research using
more nuanced assessments is required to complete our understanding of the impact of eating
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disorders on these facets of life. This sample was ascertained for participation in a genetics
study. Factors influencing participation such as coming from a family with more than one
eating disorder case or willing family participation may have introduced unknown bias into
the sample. Similarly, the exclusion of current Axis I disorders in our comparison group
makes the control sample healthier than the general population, rendering the lack of
differences between women with eating disorders and controls even more remarkable.
Finally, our sample was heterogeneous in terms of course of illness. Participants with
lifetime diagnoses were sampled including both currently or formerly affected individuals.
Illness severity may be better than diagnosis as an index of social functioning, and
comparing affected versus recovered women could provide a fuller understanding of the
impact of eating disorders on sociodemographic characteristics.

With these caveats in mind, this study’s strength lies in examining sociodemographic
characteristics in a large, well-defined cohort of women with and without eating disorders.
One aim was to identify differences among and between the eating disorder subtypes on
sociodemographic variables. Notably, relationship, reproduction, and education did not
differ among women with eating disorders regardless of subtype. This finding counters some
general misconceptions and stereotypes, particularly about women with AN not marrying or
having children.33 In these core social categories reflective of often desired milestones,
women with eating disorders appear relatively similar.

Although eating disorders are indubitably severe, they do not preclude women from leading
lives that at least ostensibly resemble unaffected women in terms of relationship and
reproductive status. Our findings suggest we have a limited understanding of the
multidimensional nature of the lives of women with eating disorders. In addition to the
typical focus on symptom resolution, future research on outcome of eating disorders should
carefully assess a full array of domains of functioning in order to provide a comprehensive
evaluation of course of illness and quality of life.
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Table 4

Results for models predicting education, relationship status, and reproductive status from age of onset, eating
disorder duration, lifetime minimum and maximum BMI, and menstrual status of women with eating
disorders.*

Education Relationship Status Reproductive Status

χ2 (p-value) χ2 (p-value) χ2 (p-value)

Age of onset 12.76 (<.001) 3.58 (.06) 0.01 (0.91)

ED Duration 31.37 (<.001) 3.51 (.07) 0.01 (0.93)

Lifetime Minimum BMI (kg/m2) 0.17 (.68) 23.68 (<.001) 2.70 (0.11)

Lifetime Maximum BMI (kg/m2) 0.23 (.63) 14.15 (<.001) 1.53 (0.22)

Menstrual Status 6.30 (0.18) 17.28 (.002) 13.71 (0.009)

Note. OR = odds ratio. ED = eating disorder. BMI = body mass index.

*
For all models, age at interview was entered as a covariate. For reproductive status, relationship status was also entered as a covariate.
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