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Abstract

Background—Little is known concerning the dietary habits of eating disordered women during
pregnancy that may lie in the causal pathway of adverse birth outcomes.

Objective—To examine the nutrient and food group intake of women with bulimia nervosa (BN)
and binge eating disorder (BED) during pregnancy and compare their intake to women with no eating
disorders.

Design—nData on 30,040 mother-child pairs are from the prospective Norwegian Mother and Child
Cohort Study was used in cross-sectional analyses. Dietary information was collected using a food
frequency questionnaire during the first half of pregnancy. Statistical testing by eating disorder
categories with the non-eating disorder category as the referent group were conducted using log
(means) adjusted for confounding and multiple comparisons. Food group differences were conducted
using a Wilcoxon two-sided normal approximation test also adjusting for multiple comparisons.

Results—Women with BED before and during pregnancy had higher intakes of total energy, total
mono-saturated and saturated fat, and lower intakes of folate, potassium, and vitamin C compared
to the referent (p<.02). Women with incident BED during pregnancy had higher total energy and
saturated fat intake compared to the referent (p=.01). Several differences emerged in food group
consumption between women with and without eating disorders including intakes of artificial
sweeteners, sweets, juice, fruits and fats.

Conclusions—Women with BN before and during pregnancy and those with BED before
pregnancy exhibit dietary patterns different from women without eating disorders, that are reflective
of their symptomatology, and may influence pregnancy outcomes.
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Square, University of North Carolina at Chapel Hill, Chapel Hill, NC 27516-3997, Phone: (919) 962-8410, Fax: (919) 966-9159, Email:
am_siegariz@unc.edu.
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Introduction

Methods

Design

Subjects

Eating disorders are prevalent in women of reproductive age with approximately 1.5% of
women reporting bulimia nervosa (BN) and 3.5% reporting binge-eating disorder (BED) (1).
BN is characterized by eating an unusually large amount of food in a discrete period of time
while feeling out of control (i.e., binge eating) coupled with compensatory behaviors such as
self-induced vomiting, laxative abuse, excessive exercise or fasting. BED shares the symptoms
of binge eating with BN, but in the absence of compensatory behaviors. While eating disorders
can have well-documented and potentially severe consequences for a woman’s health, (2,3)
only a moderate amount of literature exists on their effect on the course of pregnancy and birth
outcomes. The limited data show an increased risk of miscarriage, hyperemesis, preterm birth,
lower birth weight, being small for gestational age, and smaller head circumferences (4-8).

The importance of nutrition during pregnancy has been well documented, with evidence
suggesting a protective effect against various adverse birth outcomes for pregnant women
following professional recommendations (9-11). For example, during pregnancy women are
encouraged to eat an additional 340 kcals per day starting in the second trimester and 452 kcals
in the third trimester to meet the demands of the pregnancy state (12). The requirements for
many micronutrients are increased as well, such as iron, folate and vitamin C to name a few
(13,14). Given that BN and BED are characterized by erratic eating behaviors, and in BN
purging and periods of restriction, one would predict high overall energy intake but low micro-
nutrient intakes. However, there have been no prior prospective population-based cohorts of
pregnant women in which to study the impact of eating disorders on dietary intake during
pregnancy. This analysis was carried out to fill this very important gap in the literature. Using
data from the Norwegian Mother and Child Cohort (MoBa) we were able to examine the
nutrient and food group intake of women with BN and BED during pregnancy and compare
their intake to women who were free of any eating disorder either prior or during pregnancy.

The data collection was conducted as part of the Norwegian Mother and Child Cohort Study
(MoBa) at the Norwegian Institute of Public Health. This is a prospective pregnancy cohort
that in the period 1999 to spring 2007 has included approximately 85,000 pregnancies, and
that aims to include 100,000 by 2008 (15). Pregnant women are recruited to the study by postal
invitation after they have signed up for the routine ultrasound examination in their local
hospital. Participants are asked to provide biological samples and to answer questionnaires
covering a wide range of information, so far up to age 8 for the child. The cohort database is
linked to the Medical Birth Registry of Norway (16). Variables used to describe women in this
analysis included maternal age, education, marital status, parity, and region of birth.

The study has been approved by the University of North Carolina, School of Medicine
Institutional Review Board, the appropriate regional committees for ethics in medical research
and the Norwegian National Data Inspectorate.

The number of records available for this analysis was initially 54,714. We excluded MoBa
participants who had missing information in the MBR (n=2464), had information from an early
test version of Questionnaire 1 (n=2,599), did not have valid values for self-reported age,
weight, and height (n=3,078), had returned Questionnaire 1 after delivery (h=152), had multiple
births (n=1899) or had a stillbirth (h=232). For those with more than one pregnancy in the
study we only included the first pregnancy. Of the 54,714 records available, 75.2% were
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available at the start for this analysis where each record represents one mother who had one
child.

Information for the categorization of women into eating disorders subtypes came from
Questionnaire 1 and included items that were previously used for studies of eating disorders
in the Norwegian Institute of Public Health Twin Panel (17-20) and were designed in
accordance with DSM-IV (21). As previously published (22), diagnostic algorithms were
constructed from the questionnaire items to define eating disorder subtypes: broadly defined
anorexia nervosa (AN), defined as meeting DSM 1V criteria for AN (with the exception of
amenorrhea and also endorsing a BMI <19.0 at the time of low weight); broadly defined BN
(endorsing at least weekly frequency of binge eating and purging and categorized as BN any
type, BN purging type, BN non-purging, type); broadly defined BED (at least weekly frequency
of binge eating in the absence of compensatory behaviors), and eating disorders not otherwise
specified (EDNOS) with purging (purging at least weekly in the absence of binge eating).
Questions for binge eating included both eating an unusually large amount of food and feeling
out of control. AN was assessed before pregnancy only due to practical difficulties in
determining low weight in the presence of pregnancy-related weight gain. BN, BED, and
EDNOS with purging were assessed for both 6 months prior to pregnancy (retrospective
assessment) and at the time of survey completion. The respondents were specifically asked to
distinguish between pregnancy-related nausea and vomiting and self-induced vomiting as a
purging method. Self-reported weight and height were used to calculate pre-pregnancy body
mass index (BMI, kg/m?) and BMI at the time of assessment. Respondents completed
questionnaire 1 at a median of 18.1 weeks gestation (inter-quartile range 16.7-20.1 weeks).

We created categories of eating disorders that were mutually exclusive representing the status
of the women both before and during pregnancy. If awoman was missing information on eating
disorders either before or during pregnancy she was excluded (n=3983). We also excluded
women with AN and EDNOS with purging before pregnancy due to their small sample sizes,
30 and 38 respectively, and only focused on women with BN and BED n=37,106 (Table 1,
column 3). Non-eating disordered women were those who did not report any eating disorder
during both time periods.

Assessment of the diet

Dietary intake was assessed using a semi-quantitative food frequency questionnaire (FFQ)
including dietary supplements. The FFQ is extensively described in Meltzer et al. (23) while
its validation is described in Brantseter et al. (24-26). The MoBa FFQ was mailed to all
participants at gestational weeks 15 — 22. The first version of the questionnaire asked women
to reflect on their dietary habits prior to pregnancy; 7066 women in our analytical sample were
under this protocol and thus were excluded from the analysis. This left 30,040 (81%) women
with complete information on BN and BED and diet that reflected the time period from
conception until mid pregnancy (Table 1 column 4). Women answered 255 questions on
specific foods and the frequency of use was reported by selecting one out of ten frequencies
ranging from never to several times monthly, weekly, or daily. In addition, global questions
were asked regarding hot meals and fruit and vegetables and these were used for scaling
adjustments. Where portion sizes were not given in the questionnaire, consumption frequencies
were converted into food amounts by use of standard Norwegian portion sizes for women. The
questionnaires were optically scanned and energy and nutrient intake were calculated with
FoodCalc (27) and the Norwegian food composition table (28).

From the total number of food items on the questionnaire (n=255), we aggregated the data into
20 food groups, see Appendix A. For example, all mixed meat products, luncheon meats, liver
pate, and organ meats were grouped into one food group called high fat meats and all diet

Am J Clin Nutr. Author manuscript; available in PMC 2009 May 1.



1duosnuey Joyiny vd-HIN 1duosnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Siega-Riz et al.

Statistics

Results

Page 4

drinks were grouped together. This allowed us to examine food group consumption that was
nutritionally meaningful.

Data from the MOBA cohort for these analyses are used in a cross-sectional manner.
Descriptive statistics including means, medians, and standard errors were calculated by eating
disorder categories. Since the nutrient data were not normally distributed, we performed
statistical testing by eating disorder categories with the non-ED category as the referent group
in all comparisons using a log transformation and adjusting for total energy, maternal
education, age, income, and gestational age at the time the questionnaire was completed. For
the food group data, certain groups were not commonly consumed by all women, 6 out of 20
food groups had greater than 10% of the population with zero grams consumed. This required
us to first estimate if women with eating disorders were more likely to consume from that food
group by calculating the odds and 95% CI using logistic regression. We then tested for
differences in grams consumed by eating disorder groups among consumers similarly to the
commonly eaten foods. For the other 14 food groups that were commonly consumed we tested
for food group differences in grams consumed by eating disorders using a Wilcoxon two-sided
normal approximation test. We then performed single univariate tests controlling the False
Discovery Rate (FDR) with the Benjamini-Hochberg method (29) as a way to control the type
| error inflation associated with the multiple testing. In this method of adjustment, there is
control of the ratio of false rejections to total number of rejected hypotheses. A P value (<0.05)
was considered statistically significant. We assessed the influence of outliers on the robustness
of our findings by conducting the analysis both with and without the outliers using cut points
of total energy equal to 1076 for the lower and 4777 kcals for the upper bounds (23). SAS®
software for Windows and for Solaris (v9.1.3) was used for all the analyses (Cary N. SAS/
STAT® Software: Version 9. SAS Institute, Inc; 2004).

The population represented in this analysis (n=30,040) includes pregnant women with a mean
gestational age of 20.4 weeks, 49.0% were primiparous, 49.7% reported being married, 95.1%
spoke Norwegian, 57.4 % had a combined minimum income of $33-82,000 for the mother and
father and 9% <$33,000, and 40% have less than or equal to a high school education, 41.4%
13-16 years of education, and 18.6% >16 years of education. Seventy-six percent reported
being employed in either the private or public sector, 9% considered themselves students, and
only 6% reported being at home, with 8% indicating “other.” Half of the women reported
lifetime smoking, with 10.4% reporting smoking during pregnancy. Using the WHO guidelines
to define pregravid weight status (30), 3.0% of the women were classified as underweight,
64.3% as normal, 22.7% as overweight, and 10.0% as obese.

The distribution of nutrient intakes by eating disorder category is presented in Table 2 and
percent differences in means adjusted for maternal characteristics and energy intake is
illustrated in Figure 1. Women with BED both before and during pregnancy and those with
incident BED during pregnancy have higher total energy intake compared to women with no
eating disorders (p<0.05). While there appear to be many differences when comparing women
with each of the eating disorders to women without eating disorders, after adjusting for total
energy, maternal characteristics (age, education, income) and gestational age at the time the
questionnaire was completed as well as correcting for multiple comparison testing, few
statistically significant differences remained. These differences primarily occurred between
women with BED both before and during pregnancy and non-eating disordered women and
included: higher intakes of total, mono-saturated and saturated fat and lower intakes of folate,
potassium and vitamin C (p<0.02). In addition, women who developed BED during pregnancy
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had significantly higher saturated fat intake compared to women with no eating disorders
(p=0.01). No other significant differences were noted. In sensitivity analysis, excluding women
with outliers in energy intake, the results were unchanged with the exception of two additional
significant results for women who developed BED during pregnancy with regards to vitamin
C and B6 intake (data not shown).

Food group intake by eating disorder categories are presented in Table 3. For the food groups
commonly consumed by all women (fish, high fat meat, eggs, grains, vegetables, fruits, juice,
yogurt and cheeses, milk desserts, cakes, sugar-sweetened beverages, and fats) there were no
statistical differences between women with BN before or BED during pregnancy compared to
women without eating disorders. Women with BN before and during pregnancy had lower
intakes of sweetened beverages and high fat meats than women with no eating disorders.
Women with BN before who remitted during pregnancy had higher intakes of fruits and lower
intakes of fats but these differences were of borderline significance (p=0.05). Women with
BED both before and during pregnancy had lower intakes of juice, and fruits but higher intakes
of candy, fats and milk desserts compared to women with out eating disorders. Women with
BED before pregnancy who remitted during pregnancy had lower intakes of yogurt and
cheeses, fish, juices, grains and cakes while women with incident BED during pregnancy had
higher intakes of yogurt and cheeses, grains, fats, cakes, candy, and milk desserts and lower
intakes of juices compared to women with no eating disorders.

For the food groups not commonly consumed, artificially sweetened beverages, coffee, tea,
herbal teas, other categories of fish, and chicken, women with eating disorders, with the
exception of those with BN who remitted during pregnancy, had a higher odds of consuming
artificially sweetened beverages compared to women with no eating disorders (data not shown).
Among consumers of these food groups, women with any eating disorder reported higher
intakes of artificially sweetened beverages. Women with BED during pregnancy reported
higher coffee consumption, while women with BED who remitted during pregnancy reported
lower coffee consumption than those with no eating disorders. Women with BED both before
and during pregnancy also had a significantly lower intake of chicken items compared to
women with no eating disorders.

In sensitivity analysis, excluding the women with outliers in energy intake resulted in similar
results with few exceptions. The finding related to higher consumption of artificially sweetened
beverages among women with BN before and BED during pregnancy was no longer significant.
The findings of higher fruit intake and lower fats among women with BN before who remitted
during pregnancy were also not significant. Lastly, the higher intakes of grains, yogurt and
cheeses and fats among women who developed BED during pregnancy were no longer
significant.

Discussion

This study documents differences in nutrient and food group intakes during the first half of
pregnancy among women with BN and BED in a large prospective cohort. Our results showed
overall higher total energy, total fat, and mono and saturated fat consumption and lower intakes
of folate, potassium, and vitamin C among women with BED both before and during pregnancy
compared to women without eating disorders. This was reflected in the food group consumption
comparison in that they had higher intakes of fats (butter, margarines, oils etc) and milk desserts
and lower intakes of fruits and juices. Women who developed BED during pregnancy also had
higher total energy and saturated fat intakes compared to women with no eating disorders and
this is reflected in their higher consumption of cakes, yogurt and cheeses, milk desserts, and
overall fats. No other statistically significant differences were noted for the nutrient
comparisons. This lack of difference may be due to our conservative approach of adjusting for
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covariates and multiple comparisons. The results presented in Table 2 allow for future
comparisons with other studies that use a similar approach to assessing dietary intakes.

Compared to the recently published Nordic Nutrition Recommendations (14), the average
intake of all nutrients in the eating disorder groups was sufficient, with the exception of
potassium and phosphorous being very high and iron and folate intake being much lower than
desired. However, the data do not include dietary supplements which were reported to be taken
by 80 % of the women in MoBa (23). Thus it is premature to determine whether the low dietary
intakes are of concern.

The higher consumption of artificially sweetened beverages among all women with eating
disorders is intriguing. Although high rates of use of artificial sweeteners have been reported
in non-pregnant women with eating disorders (31), this is the first report of elevated use during
pregnancy. This clearly demonstrates a behavior pattern of limiting intakes of added sugars by
replacing diet drinks with other sweetened beverages. To date, there is little direct clinical
evidence demonstrating a negative long term effect with the use of artificial sweeteners during
pregnancy (32). Whether the observed differences are related to sweet taste preference is
unclear, indeed, women with BN before and BED during pregnancy as well as those with BED
both before and during also had higher intakes of sweetened beverages compared to women
with no eating disorders, though the differences were not statistically significant.

Other food group differences were noted for women who had BN before and during pregnancy.
The higher intakes of yogurt and cheeses and lower intakes of high-fat-meats and sweetened
beverages are counter to what we would expect given the nature of eating disorders, however,
since this represents their eating pattern during pregnancy it may well reflect the avoidance of
“fattening” foods during an interval when purging episodes may be reduced. Indeed, a
substantial number of women who reported BN prior to pregnancy resolved into BED during
pregnancy. Subsequent data collection waves will allow us to determine whether the
elimination of purging behavior was temporary or whether it returns after birth of the child.
Women with BED before who remitted during pregnancy also demonstrated a behavioral
pattern of limiting high calorie foods by consuming lower amounts of cakes, yogurt and
cheeses, fish, grains, and juices as did women with BN before who remitted during pregnancy
with their lower intakes of fats and higher intakes of fruits. This difference could simply reflect
the absence of binge eating episodes in these women whose eating normalized during
pregnancy. In contrast, women with BED both before and during pregnancy exhibited the
opposite pattern by consuming higher amounts of candy and chocolates, fats, and milk desserts.
Previous research has shown a high consumption of sweets early in pregnancy is associated
with excessive gestational weight gains (33) and another study done among adolescents found
a high sugar consumption (>10t" percentile) was associated an increased risk of small-for-
gestational age infants (34). Thus, further investigation of certain food group consumption on
pregnancy outcomes is warranted for the future in this cohort.

Despite the many advantages that the use of the MoBa data provided us for examining nutrient
and food group differences among women with eating disorders, we acknowledge several
limitations. First, although the diagnostic questions used in the survey had been used in
previous epidemiologic studies in Norway, they nonetheless were based on self-report and
targeted broadly defined eating disorders. Second, dietary habits were assessed using a semi-
quantitative food frequency questionnaire and are subject to the errors inherent in this mode
of data collection. Third, generalizability of the findings may be limited to higher educated
women who are receiving prenatal care. Comparing the sociodemographic characteristics of
women who participated in MoBa to all births it has been found that the MoBa participants
may be somewhat more educated than the general Norwegian population with 58% attending
some form of college in comparison to 46% of women between 25-29 years and 43% of women
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between 30-39 years reported to have higher education in 2005 by Statistics Norway (35).
Lastly, because of the observational nature of our data, we cannot easily exclude the possibility
that important confounders were omitted from the analysis or that adjustment for confounders
was incomplete. Nonetheless, this study provides interesting information concerning the
dietary habits of women with BN and BED both before and during pregnancy. Whether the
observed differences influence the course of pregnancy (ie. weight gain, gestational diabetes)
and birth outcomes will be the topic of future analyses with this data set.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1
Categorization of Eating Disorders Before and During Pregnancy Among Women in the Norwegian Mother and Child
Cohort (MOBA) Study

1duasnue Joyiny vd-HIN 1duasnue Joyiny vd-HIN
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Before Pregnancy During Pregnancy Sample Size Sample Size w/diet Sample Size excluding outliers

Bulimia Nervosa Bulimia Nervosa 67 59 59
Bulimia Nervosa Binge Eating 73 60 56
Bulimia Nervosa No Eating Disorder 73 58 57
Binge Eating Binge Eating 779 650 638
Binge Eating No Eating Disorder 488 389 381
Non-Binge Eating Binge Eating 762 624 615

No Eating Disorder No Eating Disorder 34864 28200 27779

Total 37,106 30,040 29,585
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