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Abstract

Purpose: To assess whether girls with mothers who have had an eating disorder (ED) have 

greater odds of developing ED symptoms, and whether girls with ED symptoms have greater odds 

of receiving ED treatment if their mothers have an ED history.

Methods: Data came from 3,649 females in the Growing Up Today Study. Data were collected 

via questionnaires that were mailed every 12-24 months from 1996-2013. Girls who reported on 

ED treatment in 2013 and whose mothers completed a questionnaire in 2004 about maternal and 

child EDs were included in main analyses. Generalized estimating equations were used.

Results: Among complete cases, 28.3% of girls reported symptoms meeting criteria for an ED in 

at least one year and, of these, 12.4% reported receiving treatment. Girls with mothers with ED 

histories had nearly twice the odds of reporting symptoms of any ED (adjusted odds ratio [aOR]: 

1.89; 95% confidence interval [CI]: 1.38-2.60). Girls who reported symptoms meeting criteria for 

any ED had more than twice the odds of reporting treatment if their mother had an ED history 

(aOR: 2.23; 95%CI: 1.25-3.99).
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Conclusions: Girls with mothers with an ED history had greater odds of both reporting ED 

symptoms and receiving ED treatment. Screening both girls and their mothers for current or 

previous disordered eating may be important for the prevention and detection of ED symptoms. 

More research is needed to examine reasons for the association between maternal ED history and 

ED treatment in girls.
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The majority of people with eating disorders (EDs) do not receive treatment for their 

disorders (1-3). In nationally representative studies, less than 30% of adolescents (3) and 

less than 50% of adults (1) with a history of an ED reported receiving treatment for their 

disorders. Low rates of receiving treatment are not unique to the United States. The WHO 

World Mental Health Survey Initiative, which surveyed over 24,000 adults from 14 

countries, observed that fewer than 50% of people with histories of bulimia nervosa (BN) or 

binge eating disorder (BED) received ED treatment (2). Little is known about factors that are 

predictive of receiving ED treatment. Some research suggests that detection and treatment 

may depend on the level of severity (4). People with more severe forms of EDs may have 

more medical complications and outwardly visible signs of an ED, thus increasing the 

likelihood of detection and treatment for their disorders. Other research suggests that males, 

people from lower income backgrounds, and people from racial minority groups are less 

likely to receive ED or any mental health treatment compared with females, people from 

higher income backgrounds, or Whites, respectively (5-7).

Parental factors may influence the likelihood of a child both developing an ED and receiving 

ED treatment. Eating disorders are known to be heritable (8-13). Children with mothers with 

an ED history are at increased risk of developing an ED (14), and children are more likely to 

exhibit disordered eating behaviors if their parents exhibit any disordered eating symptoms 

or engage in negative weight-related talk (15-20). While previous research has found 

parental psychiatric history to be predictive of receiving mental health treatment for those 

with psychiatric disorders, including depression and substance use disorders (21-23), it is 

unknown whether a parental history of an ED influences the likelihood of receiving ED 

treatment. Because many studies on EDs use clinical samples of patients seeking treatment, 

it is important to know whether findings using such populations are applicable to all persons 

with EDs. Thus, the objectives of the current study were 1) to confirm, in a large population-

based sample that includes a broad range ED symptoms, that girls with mothers with an ED 

history have greater odds of developing ED symptoms, and 2) to assess whether girls who 

develop ED symptoms have greater odds of receiving treatment if their mothers have an ED 

history.

METHODS

Sample

Data came from the Growing Up Today Study (GUTS). Detailed information on GUTS has 

been previously reported (24). Participants were recruited in 1996 from Nurses’ Health 
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Study II participants who reported having at least one child between ages 9 and 14 years of 

age. Mothers were asked for consent for their children to be invited to participate in GUTS. 

Children were then mailed invitation letters and questionnaires; 9,033 females and 7,843 

males returned completed questionnaires in 1996, thereby agreeing to participate in GUTS. 

Questionnaires were sent annually from 1996-2001, and then in 2003, 2005, 2007, 2010, and 

2013. The Human Subjects Committee at Brigham and Women’s Hospital approved this 

study, and the Institutional Review Boards at Brigham and Women’s Hospital and Boston 

Children’s Hospital approved the present analyses.

The study sample for our main analysis was limited to females who responded to the 2013 

questionnaire (n=4,293) and who answered questions about receiving ED treatment in this 

questionnaire (n=3,667), whose mothers also answered questions about past ED history in a 

2004 questionnaire to the mothers (n=3,661), and who had complete information on 

demographic variables (n=3,649). Males were excluded because we had an insufficient 

number of cases for adequate statistical power.

Among the final analytic sample, the majority (63.2%) participated in all 11 surveys from 

1996-2013. There were 717 participants (19.7%) who missed one survey, 317 participants 

(8.7%) missed two surveys, and 141 participants (8.7%) missed 3 surveys. Less than 5% of 

the sample missed between 4-8 surveys. All girls participated in at least 3 surveys.

We compared baseline characteristics of females who were included in our main analytic 

sample to those who were not included, and there were no statistically significant differences 

in the baseline prevalence of overweight or obesity, White race, maternal report of an ED, or 

reporting some symptoms of anorexia nervosa (AN), BN, BED, or other specified feeding or 

eating disorder (OSFED). There were also no statistically significant differences in the 

distribution of baseline age or body mass index between those who were and were not 

included in the main analyses. Compared to participants not included in our main sample, 

those who were included were significantly more likely to have mothers report being in 

higher income brackets (p < .05). However, all participants were children of nurses, and 

report of only maternal income does not take into account other sources of family income.

Measurements

Eating Disorders

GUTS participants: GUTS questionnaires assessed disordered eating behaviors using 

validated questions on binge eating episodes and purging (25). Purging was defined as using 

vomiting or laxatives to keep from gaining weight in the past year. A two-part question 

assessed binge eating episodes. First, participants were asked about the frequency of eating a 

very large amount of food during the past year. Those who endorsed overeating were then 

asked whether they felt out of control during these episodes (that they could not stop eating 

even if they wanted to). Binge eating episodes were defined as eating a very large amount of 

food in a short amount of time, and also feeling out of control during the eating episodes. 

Questions on weight concerns came from the McKnight Risk Factor Survey (26), and 

responses ranged on a 5-point scale of: 1) “never/not at all”, 2) “a little”, 3) “sometimes/

pretty much”, 4) “a lot”, or 5) “always/totally”. Scores for each weight concern question 
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were averaged, and girls with a mean score of 4 or greater (corresponding to answering “a 

lot” or “always/totally” on average for these questions) were considered to have high levels 

of weight concerns (27).

Girls who reported engaging in weekly binge eating episodes and purging were considered 

to meet criteria for reporting symptoms of BN (RS-BN). Participants who reported weekly 

binge eating episodes, but no purging, were considered to meet criteria for reporting 

symptoms of BED (RS-BED). Those who reported engaging in monthly but not weekly 

binge eating episodes (with or without purging), and those who reported engaging in at least 

monthly purging without binge eating episodes (i.e. purging disorder), were classified as 

meeting criteria for reporting symptoms of OSFED (RS-OSFED).

Girls who were underweight (28) and reported high levels of concern with weight and shape 

were classified as meeting criteria for reporting symptoms of anorexia nervosa (RS-AN). 

Shape and weight concerns were not measured in later years, thus RS-AN pertains to only 

the years 1996-2007. Girls who were classified as RS-BN, RS-BED, RS-OSFED, or RS-AN 

at any point during the study were combined into a general “reporting symptoms of any 

eating disorder” group (RS-any ED). It should be noted that these classifications of EDs do 

not take into account all of the behavioral or cognitive symptoms of EDs (e.g. marked 

distress or impairment caused by an ED) (29). Girls could meet criteria for only one ED 

symptom category per survey, but could meet criteria for different ED symptom categories 

in different years (e.g., a girl could be classified as RS-BN in 2000 but RS-BED in 2001).

Mothers of GUTS participants: Mothers of GUTS participants were sent a brief 

questionnaire in 2004 that included a question asking whether anyone in the family currently 

had or previously had an ED. The mothers were then asked to identify who had an ED, and 

response options included the mother and the GUTS participants. Children of mothers who 

reported either currently or previously having an ED were classified as having a maternal 

ED history.

Professional diagnosis of an eating disorder—In 2013 participants were asked, 

“Since 2006, have you ever been told by a health care provider that you had any of the 

following illnesses.” The list of possible disorders included AN, BN, BED, or “other eating 

disorder”. Participants were classified as having a professional ED diagnosis reported if they 

self-reported one on the 2013 questionnaire, or if their mother reported the participant had 

an ED diagnosis on the 2004 mother’s questionnaire.

Eating disorder treatment—The 2013 GUTS questionnaire asked participants whether 

they had ever been treated for an ED by a doctor, nurse, or other health care provider. The 

three response options included: “no”, “yes, in the past”, and “yes, currently”. Mothers were 

asked in the 2004 questionnaire whether anyone in the family has been treated for an ED, 

and response options included their child in GUTS. Participants who reported ever receiving 

ED treatment in the 2013 questionnaire (either currently or in the past), or whose mothers 

reported that the participant received treatment in the 2004 questionnaire were classified as 

having received ED treatment.
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Statistical analysis

Chi-square tests examined bivariate associations of maternal ED history with each ED 

symptom category, and also of maternal ED history with receiving ED treatment among 

participants in each ED symptom category. Fisher’s exact tests were used where expected 

cell counts were less than five. Generalized estimating equations, specifying a binary 

distribution, logit link function, independent working correlation, and robust standard errors, 

were used in main analyses, and adjusted for dependence due to multiple siblings per family. 

Maternal ED history was the primary predictor variable in each model. Outcomes were 

modeled as single binary variables (e.g., 1 = Met criteria for RS-BN in any survey from 

1996-2013; 0 = Did not meet criteria for RS-BN in any survey from 1996-2013). Final 

models adjusted for demographic variables including participant’s age and race, and 

maternal income. In models examining predictors of receiving treatment for an ED, separate 

models were run conditional on each ED category (RS-BN, RS-BED, RS-OSFED, RS-any 

ED, and professional ED diagnosis). Due to the low prevalence of RS-AN in the sample, 

there was not enough statistical power to conduct models predicting ED treatment 

conditional on RS-AN. Models among those with RS-BED only adjusted for age because 

there were no participants in some of the race or income categories. Models among those 

with a professional diagnosis only adjusted for age and race because there were no 

participants in some of income categories. All main analyses were conducted in SAS version 

9.4. Alpha levels of 0.05 were used to determine statistical significance.

Sensitivity analyses using multiple imputation for missing variables

By restricting the main analysis to participants with complete information on each variable, 

we excluded many participants from the baseline cohort (59.6%). A detailed table outlining 

the patterns of misssingness for variables used in analyses (that had missing data) can be 

found in Supplemental Table 3.

We repeated our main analyses with imputed values for missing variables, thereby allowing 

us to keep the original sample size. Missing data on all variables were imputed using 

multiple imputation by chained equations with 25 imputation sets using Stata12.1 (using the 

mi impute command). This procedure assumed missing at random (30). The imputation 

models included all predictor and outcome variables. The imputation method used “Rubin’s 

rules” to combine the repeated-imputation results and to calculate standard errors (31). 

Detailed steps for the procedures we used have been described elsewhere (32).

RESULTS

Among complete cases, the ages of participants ranged from 25-31 years in 2013 (Table 1). 

The majority of the sample was white (95.0%). Approximately 4.8% of mothers (n=174) 

reported that they currently or previously had an ED.

Between 1996-2013, 28.3% of girls met criteria for RS-AN, RS-BN, RS-BED or RS-

OSFED in at least one year, and 4.8% had a maternal- or self-report of receiving a 

professional diagnosis (among complete cases). With the exception of RS-AN, the 

prevalence of each ED category was substantially higher among those whose mothers 
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reported ever having an ED (Figure 1). Even after adjusting for age, race/ethnicity, and 

income, maternal self-reported ED history was positively associated with reported symptoms 

of EDs (Table 2). Compared with participants whose mothers did not have an ED history, 

those with mothers with an ED history had nearly three times the odds of meeting criteria 

for RS-BN (adjusted odds ratio (aOR): 2.82; 95% confidence interval (CI): 1.44-5.54) and 

77% higher odds of meeting criteria for RS-BED or RS-OSFED (aORs: 1.77; 95% CIs: 

1.10-2.83 and 1.28-2.46, respectively).

Among the entire sample with complete information, 10.2% of those who reported having 

received ED treatment had mothers with an ED history compared with 4.5% of those who 

did not receive treatment (p < .001). Among those who met criteria for an ED, participants 

who received treatment had a higher prevalence of mothers with an ED history (12.4%) 

compared with those who did not receive ED treatment (6.3%) (p = .011).

Only 5.7% of participants who met criteria for symptoms of an ED among complete cases 

were reported by the participant or mother to have received a professional diagnosis, and 

only 12.4% reported receiving ED treatment (Figures 1 and 2). Treatment rates were: 20.7% 

for RS-AN, 46.4% for RS-BN, 12.1% for RS-BED, and 13.1% for RS-OSFED. Nearly 75% 

of those who reported they had received a professional diagnosis reported receiving 

treatment. Among participants who met criteria for RS-OSFED or RS-any ED, those with 

mothers with an ED history had more than twice the odds of ED treatment reported 

compared with those whose mothers did not have an ED history (Table 3). Among those 

who reported a professional diagnosis, maternal ED history was not a significant predictor of 

receiving ED treatment

In sensitivity analyses using multiple imputation, girls with mothers who reported ED 

histories had increased odds of reporting symptoms consistent with meeting criteria for RS-

BN, RS-BED, RS-OSFED, or RS-any ED (Supplemental Table 1). These ORs were slightly 

attenuated from those in the main analyses, but confidence intervals excluded 1 (except for 

that of RS-BED in adjusted analyses). Among the entire multiply imputed sample (not 

conditional on any symptomatic ED category), girls had nearly twice the odds of reporting 

ED treatment if their mother had an ED history (OR: 1.92; 95% CI: 1.05-3.50). However, in 

analyses that were conditional on each ED symptom category, associations of maternal EDs 

were attenuated from those in the main analyses and 95% confidence intervals crossed 1.00 

(Supplemental Table 2).

DISCUSSION

We found that, among complete cases, girls had nearly twice the odds of meeting criteria for 

RS-any ED if their mother reported an ED history, and nearly three times the odds of 

reporting having a professionally diagnosed ED if their mother had an ED history. These 

findings are consistent with previous research showing EDs and disordered eating behaviors 

to be more prevalent among those whose parents had or have an ED, engage in disordered 

eating, or talk about their weight (14-20). We also found that, among those with complete 

information, girls who reported they had received treatment for their EDs had greater odds 

of having a mother with an ED history. To our knowledge, this is the first study to find that 
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girls with symptoms consistent with criteria for EDs have higher odds of reporting receiving 

ED treatment if their mothers had a reported an ED history. These findings extend previous 

research that has found parental psychiatric history to be positively associated with receiving 

mental health treatment. For example, using the National Epidemiologic Survey on Alcohol 

and Related Conditions, Prokofyeva and colleagues (2013) observed that, among adults with 

a lifetime history of major depressive disorder, those with a positive family history of 

depression were twice as likely to receive treatment for depression than those without such a 

family history (21). Studies using community-based samples of children and adolescents 

have also found that parental substance abuse history is associated with higher prevalence of 

psychiatric treatment utilization among adolescent boys with substance abuse issues, and 

that, among those with mental disorders, youth that received mental health treatment were 

more likely to have parents that have used mental health services themselves (22, 23).

There are several possible reasons for this observed association of maternal EDs with 

receiving ED treatment. Mothers with ED histories may be more knowledgeable or attuned 

to disordered eating behaviors, and may be more likely to detect EDs in their children, raise 

concerns about their child’s disordered eating to health providers, and have their children 

receive treatment. Further, stigmatization of EDs may be lower among mothers with an ED 

history, resulting in mothers feeling more comfortable talking with their children about their 

eating behaviors and having their children receive treatment. It is also possible that girls with 

a mother with an ED history may have more severe ED psychopathology, increasing the 

likelihood of detection and treatment. Further examination of reasons for this association 

may help inform ED prevention efforts.

Among participants with complete information, we also found that the majority of women 

who met criteria for RS-any ED did not report ever receiving ED treatment or a professional 

diagnosis. More than 85% of young women who met criteria for RS-any ED did not report 

receiving treatment. Treatment rates were highest for RS-BN and lowest for RS-BED. 

Previous research has likewise found that the majority of children and adults with EDs and 

other mental illnesses do not receive treatment; this has been shown in nationally 

representative and international samples (1-3, 33-37). Furthermore, while more than one in 

four participants in our complete case sample met criteria for RS-any ED from 1996-2013, 

only 5.7% had either a self- or maternal report of a professional diagnosis. Most people with 

symptoms of EDs therefore may not receive a diagnosis and may be unaware that they meet 

symptomatic criteria for an ED.

Among complete cases, treatment rates were highest for those with a professional diagnosis. 

While only 5.7% of our overall complete case sample reported a professional diagnosis, 

74.3% of those who reported they had received a professional diagnosis also reported 

receiving ED treatment. This suggests that girls who have their symptoms of an ED 

identified by a health provider may be substantially more likely to receive treatment, 

underscoring the importance of screening efforts for ED symptoms. Although girls with 

mothers with an ED history had greater odds of reporting receiving a professional diagnosis, 

maternal ED history was not associated with report of receiving treatment among girls with 

a self-reported professional diagnosis.
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There are some limitations to the present study. First, our sample only included females and 

was 95% White. Results may not be generalizable to males or non-White young adults. 

Second, questionnaires relied on self-report from participants and did not use structured 

psychiatric interviews to assess EDs. Although the questions have been validated, it is 

possible that participants under- or over-reported ED symptoms. Moreover, our 

classifications of EDs did not take into account many of the behavioral or cognitive 

symptoms of clinically significant EDs (29). As such, there may be false positive cases of 

EDs in our sample. This misclassification would likely be nondifferential and may bias 

results toward the null, since misclassification would most likely not depend on maternal 

report of ED history. Third, our main predictor of interest, maternal ED history, was self-

reported by mothers in one survey in 2004. Some mothers could have developed an ED after 

2004, although this is a minimal concern since it is rare for EDs to first onset in late 

adulthood (1). Because maternal ED history was self-reported, there may be 

misclassification of this variable. Since our measures of child ED symptoms and receiving 

ED treatment relied on child report, misclassification of maternal ED history would likely be 

independent and nondifferential, and potentially bias results towards the null. Moreover, we 

do not have the ability with our data to examine whether the type of maternal ED or timing 

of the maternal ED (e.g., before or during a child’s lifetime, and when) influenced the risk of 

the child developing an ED or receiving treatment; future research should explore this topic. 

Fourth, because AN is rare, GUTS was underpowered to study the disorder, thus few 

questions were included in GUTS surveys to identify AN cases and those questions were 

only included until 2007. Therefore, there may be unidentified cases of RS-AN in this 

sample. Lastly, because our main analyses included only participants with complete data, 

results from our study may be biased if those in our analytic sample were more or less likely 

to receive ED treatment compared to those not included in our study. However, we were 

unable to verify this information since most participants were excluded from our sample 

because they did not have information on that particular variable. In our sensitivity analyses 

predicting treatment using multiple imputation, some effect estimates were attenuated with 

confidence intervals that included 1.00. Despite these limitations, there are many strengths to 

this study as well. We used a large population-based sample with participants living across 

the United States, we included a broad range of ED symptoms, and we had repeated 

measures on ED symptoms, which increased the likelihood of detecting ED symptoms in 

our surveys.

Overall, our findings highlight that the majority of young women who meet symptomatic 

criteria for an ED do not receive treatment. Being aware of a patient’s family history of 

mental illness, especially of EDs, may help to increase detection and treatment. Providers 

should assess maternal history of weight concerns and disordered eating to help identify 

patients at increased risk of developing ED symptoms. Moreover, our study illuminates the 

fact that girls who receive treatment for EDs are likely not representative of all persons with 

EDs, and as such, studies using treatment-seeking samples may not be generalizable to all 

persons with EDs. Further research is needed to better understand reasons why girls whose 

mothers have an ED history are more likely to receive ED treatment and how to increase 

detection and treatment rates. Research into this area may help elucidate facilitating factors 

as well as barriers to receiving ED treatment.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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IMPLICATIONS AND CONTRIBUTION

This study assessed whether an eating disorder history in mothers is associated with 

receipt of eating disorder treatment in daughters. Screening both girls and their mothers 

for current or previous disordered eating may be important for the prevention and 

detection of ED symptoms.
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Figure 1. 
Prevalence of self-reported symptoms of eating disorders§ and eating disorder diagnosis¶ 

among 3,649 females in the Growing Up Today Study overall, and by maternal eating 

disorder history.
§ Based on self-reported weight, height, and bulimic behaviors reported by the participants 

on questionnaires from 1996-2013
¶ History of a diagnosis of an eating disorder reported by the participant in 2013 or her 

mother in 2004.

* p < .05 in bivariate analyses
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Figure 2. 
Prevalence of receiving treatment for an eating disorder among females reporting symptoms 

consistent with an eating disorder § in at least one year between 1996 and 2013 or an eating 

disorder diagnosis¶

§ Based on self-reported weight, height, and bulimic behaviors reported by the participants 

on questionnaires from 1996-2013
¶ History of a diagnosis of an eating disorder reported by the participant in 2013 or her 

mother in 2004.

* p < .05 in bivariate analyses
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Table 1.

Characteristic of 3,649 females in the Growing Up Today Study

Characteristic Value

Age

  Baseline, mean (SD) 11.6 (1.6)

  Last follow up, mean (SD) 27.9 (1.7)

White race, n (%) 3465 (95.0)

Overweight or obesity

  Baseline, n (%) 650 (18.1)

  Ever between 1996 and 2013, n (%) 1725 (47.3)

Mother had or has an eating disorder, n (%) 174 (4.8)
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