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Abstract

Background Excessive gestational weight gain (GWG) predicts negative health outcomes among individuals with
overweight or obesity. Loss of control eating (LOC), the ingestion of food associated with being unable to control
eating, is the core psychopathology of binge eating disorders. We evaluated the contribution of LOC to GWG among
pregnant individuals with prepregnancy overweight/obesity.

Methods In a prospective longitudinal study, individuals with prepregnancy BMI> 25 (N=257) were interviewed
monthly to assess LOC and reported demographic, parity, and smoking information. GWG was abstracted from medi-
cal records.

Results Among individuals with prepregnancy overweight/obesity, 39% endorsed LOC prior to or during pregnancy.
After adjusting for factors that have previously been linked to GWG, LOC during pregnancy, uniquely predicted higher
GWG and greater likelihood of exceeding GWG recommendations. Participants with prenatal LOC gained 3.14 kg
(p=0.03) more than did those without LOC during pregnancy and 78.7% (n=48/61) exceeded IOM guidelines for
GWG. The frequency of LOC episodes was also associated with greater weight gain.

Conclusions Prenatal LOC is common among pregnant individuals with overweight/obesity and predicts greater
GWG and increased likelihood of exceeding IOM GWG guidelines. LOC may represent a modifiable behavioral mecha-
nism to prevent excessive GWG among individuals at risk for adverse pregnancy outcomes.
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Introduction

Excessive gestational weight gain (GWG) robustly pre-
dicts obstetric complications [35], greater postpartum
weight retention [28], and adverse neonatal outcomes
[8]. Thus, preventing excessive gestational weight gain
(GWG@) can improve the health of mothers and children.
However, more than 45% [17, 37] of pregnant women and
people exceed guidelines established by the Institute of
Medicine (IOM) for GWG [22]. Compared to those who
begin pregnancy with normal weight, those who begin
pregnancy with overweight or obesity are more likely to
gain excessive gestational weight during pregnancy [28]
and retain a larger amount of gestational weight postpar-
tum [1, 45]. To optimize interventions that address excess
weight gain, it is critical to identify behaviors related to
GWG, particularly among individuals who begin preg-
nancy with overweight or obesity.

One modifiable mechanism that may contribute to
excessive GWG is loss of control eating (LOC). LOC
refers to the ingestion of food with an associated expe-
rience of being unable to control one’s eating and is the
core psychopathology of bulimia nervosa and binge eat-
ing disorders [26]. LOC is more common among women
than men, affecting up to 30% of women between the
ages of 18 and 35 [40]. LOC is associated with increased
daily calorie intake, frequent overeating episodes[14,
46] and higher levels of depressive symptoms [9], which
themselves are associated with weight gain and obesity
[29]. Importantly, LOC is the most frequently reported
disordered eating behavior during pregnancy [7, 31,
39]. Although other serious disordered eating behav-
iors often improve during pregnancy [5, 7, 10], LOC
does not improve during pregnancy [7]. To date, rates of
LOC during pregnancy range from 8.4 to 36%, depend-
ing on the method of assessment and population stud-
ied [12, 20, 24, 30]. For example, we previously reported
that 24% of pregnant people with overweight or obesity
endorsed LOC during pregnancy [24].

In addition to evidence that LOC persists during
pregnancy, converging evidence suggests that LOC and
binge eating may be associated with excessive GWG [34]
although the link to excessive GWG has not been con-
sistently noted [20]. Initial evidence suggested that peo-
ple who binge eat during pregnancy report more worry
about GWG [32, 42], and this worry, in turn, has been
associated with higher GWG [21]. Recently, Micali and
colleagues [30] found that those who experienced LOC in
pregnancy gained an average of 3.74 kg more than those
who denied experiencing LOC in pregnancy. Although
these findings support a possible link between LOC in
pregnancy and elevated risk for higher GWG, previous
studies have been limited by the retrospective reports
eating behaviors assessed at the end of pregnancy rather
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than across pregnancy [20, 30], the use of self-reported
LOC [20, 21, 30, 32, 34] and the assessment of LOC at
only one point during pregnancy [20, 30], limiting the
ability to fully characterize the impact of LOC and
changes in LOC across the full gestational period on
GWG. Moreover, previous studies have been conducted
among samples of pregnant people enrolled in interven-
tions designed to promote weight gains within the IOM
guidelines [43] or using convenience samples of preg-
nant people who had not been selected based on risk
of aberrant eating or for excessive GWG. The impact of
LOC in the context of individuals at highest risk of nega-
tive obstetric outcomes and the ways in which LOC may
change across pregnancy remain unclear.

Given that LOC is associated with difficulty managing
weight over time [18] and tends to persist during preg-
nancy, we reasoned LOC may be a critical and modifiable
component of GWG. Thus, the present study sought to
determine the contribution of LOC, frequently assessed
across pregnancy and measured using a standard clinical
interview adapted for the perinatal period [13] to GWG
among people who began pregnancy with overweight or
obesity. We hypothesized that LOC during pregnancy
would be associated with larger total GWG and with an
increased likelihood of exceeding IOM guidelines for
GWG. We also predicted that the frequency of LOC
episodes during pregnancy would be associated with an
increased likelihood of exceeding IOM guidelines for
GWG and with larger total GWG.

Materials and methods

Participants and procedures

Pregnant individuals (N=257) were recruited from
obstetric clinics associated with a large urban hospital.
Individuals were eligible if they had a pre-pregnancy
body mass index (BMI)>25 kg/m? were 12—20 weeks
gestation, were > 14 years old, and had a singleton preg-
nancy. Exclusion criteria were use of weight-affecting
medications (e.g., steroids) or medical conditions (e.g.,
thyroid disorders), participation in weight-management
programming, type 1 diabetes, or psychiatric symptoms
requiring immediate treatment. Note that we did not
assess gender identity and thus have selected the more
inclusive, gender neutral term, pregnant people to refer
to the participants in our study.

As shown in Fig. 1, between September 2012 and Janu-
ary 2017, a total of 1023 individuals were contacted about
the study and 995 were screened for eligibility. Those
determined to be eligible came for an in-person baseline
assessment (T0), during which they completed question-
naires, height and weight measurements, and interviews.
Participants then completed 5 monthly telephone inter-
view assessments of LOC (T1-T5). As shown in Fig. 1, at
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1023 Contacted

l—>

28 Not screened

995 Screened

l—,l 71 Not interested

‘ 924 Interested l
564 Ineligible
i 266 Weeks gestation >20
360 Eligible 232 BMI <25
98 No showed to baseline or 66 Other
unable to schedule ‘—l

‘ 262 Consented ‘
5 determined to be ineligible
l—’ after signing consent
| 257 Enrolled (T0) ‘

T1 EDE 98.4%
253/257

i 2 Delivered early

1 Terminated pregnancy

T2 EDE 98.8%
251/254

2 Terminated pregnancy

2 Delivered early

T3 EDE 98%
245/250

l—» 3 Delivered early

T4 EDE 96.8%
239/247

l—» 37 Delivered early

TS5 EDE 96.2%
202/210

T6 EDE 93.3%
237/254

Fig. 1 Participant flow and EDE completion rates

T1, 253 (98.4% of eligible), at T2, 251 (98.8% of eligible),
at T3, 245 (98.0% of eligible), at T4, 239 (96.8% of eligi-
ble), and at T5, 202 (96.2% of eligible) participants com-
pleted monthly interviews as scheduled. A total of 198
participants completed 6 monthly interview assessments
of LOC and 59 completed 5 or fewer.

Study procedures were approved by the University of
Pittsburgh Institutional Review Board (PRO11070083).
Participants 18 years and older provided written
informed consent before the initiation of study proce-
dures. Verbal assent was obtained from participants

below age 18 (n=4) and written informed consent was
provided by a parent or legal guardian. All participants
received monetary compensation for their participation.

Assessments

Demographic and clinical information

Participants self-reported demographic information
including age, racial identity, annual household income,
educational background, and parity at TO. Individu-
als were asked to describe ethnic identity as either His-
panic or Latina or not and to circle any of the following
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category or categories to best describe their race: White,
Black or African American, Asian, American Indian/
Alaska Native, Native Hawaiian or Other Pacific Islander.
Given the well established disparity in the health of Black
pregnant individuals relative to those of other racial
identities [36, 44], we also compared individuals who
identified as Black or African American to other racial
identities in analyses involving demographic data. Par-
ticipants also were queried about smoking and smoking
status was coded as ever relative to never smoking.

Pre-pregnancy weight

During the initial phone screen, participants self-
reported prepregnancy weight, a commonly used, valid
method of obtaining pre-pregnancy weight [38]. During
the baseline (TO) assessment, height was measured in
person via calibrated stadiometer and weight was meas-
ured using a digital scale. Pre-pregnancy BMI was calcu-
lated using self-reported pre-pregnancy weight obtained
during the initial phone screen and measured height at
the TO assessment.

Gestational weight gain

GWG was calculated as the measured weight before
delivery, obtained from medical records, minus self-
reported pre-pregnancy weight obtained during the
initial phone screen. GWG was defined as excessive
according to IOM guidelines for total end of preg-
nancy GWG based on pre-pregnancy BMI [22]. Spe-
cifically, excessive GWG was defined as a weight
gain>11.3 kg for participants with pre-pregnancy over-
weight (BMI>25-30 kg/m2) and>9.1 kg for those with
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pre-pregnancy obesity (BMI>30 kg/m2). Both the
dichotomous variable representing GWG above IOM
guidelines for pre-pregnancy BMI, and the total amount
of GWG were used as dependent variables.

Medical record data

Because the length of gestation is a potential confounder
of GWG, delivery dates were abstracted from maternal
medical charts to calculate length of gestation. Data on
medical conditions and diagnoses during pregnancy also
were abstracted.

Eating disorder examination—-pregnancy version
The Eating Disorder Examination—Pregnancy Version
(EDE-PV) is a structured clinical interview designed to
assess eating disorder psychopathology [16] modified to
capture the unique eating attitudes and behaviors asso-
ciated with pregnancy [13]. Like the EDE [15, 16], the
EDE-PV assesses distinct types of overeating and LOC
episodes, including objective bulimic episodes (OBEs;
characterized by the consumption of an objectively large
amount of food accompanied by a sense of LOC), subjec-
tive bulimic episodes (SBEs; an episode of LOC in which
the amount of food consumed is not deemed objec-
tively large), and overeating episodes in which LOC is
endorsed that occur outside of OBEs and SBEs. As shown
in Table 1, we defined any LOC as the experience of any
type of LOC episode (i.e., OBE, SBE, or episodes of LOC
outside of OBE or SBE).

Interviewers were extensively trained on the EDE-PV.
Coding of episode size as well as the presence/absence of
LOC episodes were discussed weekly and decisions on

Table 1 Rates of experiencing Loss of Control (LOC) and sample median (interquartile range) of the episodes for those with LOC by

LOC types in the three months prior to and during pregnancy

Type of LOC  Statistics Prior to TO T1 T2 T3 T4 T5 Total

(period of pregnancy

assessment) (3months) (3 months) (1 month) (1 month) (1 month) (1 month) (1 month)

OBE % (n) 6.9% (17) 10.1% (15) 6.9% (17) 7.3% (18) 4.5% (11) 53% (13) 2.8% (7) 23.9% (59)
Median (IQR) 6 (31) 3(10) 2(3) 1(1.75) 2(1.5) (1) (M 3(9.5)

SBE % (n) 8.1% (20) 15.4% (38) 7.7% (19) 7.3% (18) 6.9% (17) 4% (10) 2.8% (7) 28.3% (70)
Median (IQR) 10.5 (22.75) 2.5(7.75) 2(25) 2.5(25) 2(1) 2(1) 3(1) 4(13.75)

OBE/SBE % (n) 13.4% (33) 22.7% (56) 12.1% (30) 12.6% (31) 11.3% (28) 9.3% (23) 53%(13) 37.2% (92)
Median (IQR) 6 (29) 3.5(7.75) 2(3) 2(3) 2(1.25) (M) 2(1) 6 (20.25)

LOC Outside % (n) 0.4% (1) 1.2% (3) 0.8% (2) 0% (0) 0.8% (2) 0.4% (1) 0.4% (1) 3.6% (9)

(C’)fBE orsge  Median(IQR) 3(0) 1@ 35(25) 00 15(05) 600 1(0) 1(5)

Episode

Any LOC % (n) 13.8% (34) 23.5% (58) 13% (32) 12.6% (31) 12.1% (30) 9.3% (23) 57% (14) 38.5% (95)
Median (IQR) 6 (28) 35(7) 2(3.25) 2(3) 2(1) 1(1) 2(1.75) 6 (20)

The prior to pregnancy reflects the 3 months prior to participants last menstrual period. TO reflects the past 3 months, including early pregnancy. T1 -T5 represents
past-month assessments during pregnancy. LOC Loss of control eating OBE Objective bulimic episode, an overeating episode characterized by the consumption of an
objectively large amount of food accompanied by a sense of LOC; SBEs Subjective bulimic episodes; an episode of LOC in which the amount of food consumed is not

deemed objectively large
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size and LOC were made by team consensus. At baseline,
participants were queried about the past three months
of pregnancy as well as the three months prior to preg-
nancy, yielding a 6-month recall period as had been used
in the EDE version that corresponded to DSM-IV diag-
nostic criteria [4, 15]. This recall included two distinct
measurement time periods relevant to assessing disor-
dered eating pathology during the perinatal period. These
two periods (prior to pregnancy and TO each reflect a
3-month window of time) and the presence (>1 LOC
episode) or absence of LOC during these two 3-month
periods was documented. At TO, interrater reliability
for LOC episodes was high (intraclass correlation coeffi-
cient=0.89) [24].

At monthly prenatal telephone assessments (T1-T5),
participants were interviewed using a short version of
the EDE-PV, comprised only of the overeating section.
The presence (>1 LOC episode) or absence of LOC dur-
ing each of these monthly periods was documented. Par-
ticipants were additionally dichotomized according to
whether they experienced LOC (>1 LOC episode) at any
point during pregnancy (T0-T5).

Analytic plan

As shown in Fig. 1, participants were excluded from
analysis due to stillbirth (m=3) or an inability to obtain
medical records (n=7), resulting in an analytic sample of
247 participants. Descriptive statistics were calculated to
characterize the sample and study aims were tested using
linear and logistic regression. Given that age, racial iden-
tity, educational background, income, parity, and smok-
ing status have been linked to GWG [6, 33, 41], these
variables were included as covariates in all models. Pre-
pregnancy BMI also was included as a covariate in all
models given the relationship between pre-pregnancy
overweight or obesity and GWG. The length of gestation
also is a potential confounder of GWG and was covaried
in analyses of GWG.

Analyses were designed to test the association
between LOC and total GWG as well as the likelihood
of exceeding IOM guidelines for GWG. First, partici-
pants were categorized into four groups according
to LOC patterns in the three months prior to preg-
nancy through the end of pregnancy: (a) No LOC
prior to or during pregnancy (61.5%); (b) LOC prior
to pregnancy but not during (1.2%); (c) LOC during
pregnancy only (24.7%); and (d) LOC both prior to
and during pregnancy (12.6%). Only 3 (1.2%) partici-
pants reported LOC prior to pregnancy but not dur-
ing and these individuals were excluded from analysis
to ensure adequate model fit. Linear regression mod-
els were fit to examine the relationship between the
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remaining three LOC patterns (never, both during and
prior to pregnancy, and during pregnancy only) and
total GW@G, adjusting for the covariates listed above.
Binary logistic regression analysis was used to analyze
the association between LOC patterns and the likeli-
hood of exceeding IOM guidelines for GWG, adjust-
ing for covariate effects. Comparisons for the linear
regression and logistic regression models were respec-
tively tested via t-tests and Likelihood Ratio tests for
the corresponding contrasts. We set a priori contrasts
between LOC during pregnancy only and absence of
LOC prior to or during pregnancy, and between LOC
both prior to and during and absence of LOC prior to
or during pregnancy.

Next, we used number of LOC episodes in an addi-
tional model examining the relationship between LOC
eating episodes in pregnancy and GWG. We fit a linear
regression model to predict total GWG and a binary
logistic regression model to predict the likelihood of
exceeding IOM guidelines. Both models were adjusted
for the covariates described previously. Because the num-
ber of LOC episodes was highly skewed, a natural log
transformation was applied to episode data.

Finally, we evaluated the relationship between LOC
eating and GWG in the context of obstetric complica-
tions that may impact GWG. Two complications were
considered as confounders in examining the effect of
LOC because of their potential influence on GWG [2]:
bed rest (n=2) and diabetes diagnosed during this preg-
nancy (n=15). Given the low frequency of bed rest (0.8%
of the analytic sample), this variable was not further eval-
uated as a covariate. Diabetes diagnosis during pregnancy
was examined in models predicting both total GWG and
excessive GWG along with the other covariates. All data
were analyzed using SAS 9.4.

Results

Rates of LOC

Demographic and clinical characteristics are described
in Table 2 as are differences in these characteristics and
GWG between those who did and did not experience LOC
during pregnancy. Table 1 shows the proportion of preg-
nant people assessed who experienced an episode of any
LOC in the three months evaluated prior to pregnancy
as well as in the 5 monthly periods across pregnancy. As
shown, 38.5% of pregnant people (n=95) endorsed LOC
either prior to or during pregnancy. Thirty-one pregnant
people (12.6%) reported LOC both prior to pregnancy and
during pregnancy, and 3 pregnant people (1.2%) reported
LOC only prior to, but not during, pregnancy. Overall,
24.7% (n=61) endorsed LOC during pregnancy only and
did not report LOC prior to pregnancy.
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Any LOC as a predictor of total GWG

After controlling for relevant covariates, pregnant
people who reported LOC during pregnancy gained
3.14 kg more weight than did those who did not experi-
ence LOC prior to or during pregnancy (p=0.03; See
Table 3). In contrast, participants who reported LOC
both prior to and during pregnancy did not differ in
their total GWG from those who did not report LOC
prior to or during pregnancy (B=-0.60, 95% CI [-8.50,
7.31], p=0.88). In addition, nulliparous pregnant peo-
ple gained 4.06 kg more during gestation than did mul-
tiparous pregnant people (p=0.01). Also, each unit
increase of pregnant people’s pre-pregnancy BMI led to
0.2 kg decrease in GWG (p =0.04), after controlling for
covariates.

Table 2 Sample characteristics (N=247)
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Any LOC as a predictor of excessive GWG

Overall, 78.7% (n=48/61) of pregnant people who
reported LOC during pregnancy exceeded IOM guide-
lines for GWG. After controlling for relevant covari-
ates, pregnant people who endorsed LOC during
pregnancy only (n=61) were more likely to exceed
IOM guidelines for GWG compared to those who did
not endorse LOC prior to or during pregnancy (odds
ratio=2.36, 95% CI [1.12, 5.26], p=0.03, see Table 3).
Pregnant people who reported LOC prior to and dur-
ing pregnancy (n=31) did not differ in their likeli-
hood of exceeding IOM recommendations for GWG
compared to those who did not report LOC prior to
or during pregnancy (odds ratio=0.85, 95% CI [0.36,
2.05], p=0.71).

Variable Mean +SD or % (n)

LOC Patterns All participants

No LOC (n=152)

LOC prior and during LOC only during pregnancy

pregnancy (n=31) (n=61)

Age, years 2853+542 28424525 28.86+5.87 28.74+5.79
Racial identity

Black/African American 45.8% (113) 41.4% (63) 355% (11) 60.7% (37)

Others 54.2% (134) 58.6% (89) 64.5% (20) 39.3% (24)
Parity

Nulliparous 34.8% (86) 40.1% (61) 323% (10) 23% (14)

Multiparous 65.2% (161) 59.9% (91) 67.7% (21) 77% (47)
Education

<High School Degree 33.2% (82) 27.6% (42) 35.5% (11) 45.9% (28)

>High School Degree 66.8% (165) 72.4% (110) 64.5% (20) 54.1% (33)
Annual Household Income

<$30,000 65.6% (162) 59.2% (90) 64.5% (20) 82% (50)

>$30,000 34.4% (85) 40.8% (62) 35.5% (11) 18% (11)
Smoking

No 83% (205) 59.2% (128) 64.5% (24) 82% (50)

Yes 17% (42) 40.8% (24) 35.5% (7) 18% (11)
Pre-pregnancy weight, 197 £42.34 193.97 £40.77 201.45+45.1 201.61+£44.84
pounds
Pre-pregnancy BMI, kg/m? 3278 +6.35 3234+6.14 3397 £6.66 332+6.78
Pre-pregnancy Weight Status

Overweight 42.5% (105) 44.7% (68) 38.7% (12) 39.3% (24)

Obese 57.5% (142) 55.3% (84) 61.3% (19) 60.7% (37)

GWG, Ibs 1347934 12.79+838 12.56+10.26 15.88+10.05
GWG Category?

Inadequate 16.6% (41) 17.8% (27) 19.4% (6) 13.1% (8)

Adequate 15.4% (38) 16.4% (25) 19.4% (6) 8.2% (5)

Excessive 68.02% (168) 65.2% (100) 61.3% (19) 78.7% (48)

Gestational length, weeks 3867 +2.63 38.38+299 39.55+1.63 3897+1.85

BMI Body mass index, GWG Gestational weight gain, LOC Loss of control eating

2 Categories determined according to gestational weight gain guidelines from the Institute of Medicine
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Table 3 Relationship of loss of control eating to total and
excessive gestational weight gain
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Table 4 Regression models of relationship of loss of control
eating episodes to total and excessive gestational weight gain

Total GWG, kgs

Total GWG, kgs

Parameter Estimate [95% Cl] p Parameter Estimate [95% Cl] p
Intercept -1.24[-23.99, 21.51] 091 Intercept -3.97 [-57.63,49.67] 0.88
LOC Group LOC episodes, log-transformed 2.17[049,3.85] 0.01

No LOC (ref) - - Age, years 0.33[-0.15,0.80] 017

LOC prior to and during pregnancy -0.27 [-3.88,3.33] 0.88 Racial identity

LOC in pregnancy only 3.1410.28, 6] 0.03 Black (ref) - -

Age, years 0.2 [-0.05, 0.45] 0.11 Others -1.07 [-6.45,1.31] 0.69
Racial identity Education

Black (ref) - - >High School Degree (ref) - -

Others -2.09 [-4.96, 0.78] 0.15 <High School Degree 343[-1.62,849] 0.18
Education Annual Household Income

>High School Degree (ref) - - >$30,000 (ref) - -

<High School Degree -0.02 [-2.92, 2.87] 0.99 <$30,000 296 [-4.19,10.11] 041
Annual Household Income Parity

>$30,000 (ref) - - Multiparous (ref) - -

<$30,000 0.27 [-3.18,3.71] 0.88 Nulliparous 4.6[-0.52,9.74] 0.08
Parity Smoking Status at Baseline

Multiparous (ref) - - Not smoking (ref) - -

Nulliparous 4.05[1.33,6.77] <0.01 Smoking -2.21[-7.97,3.55] 0.45
Smoking Status at Baseline Pre-pregnancy BMI -0.29 [-0.62,0.03] 0.08

Not smoking (ref) - - Gestational length, weeks 0.29[-0.91,1.5] 0.63

Smoking 0.82[-2.46,4.1] 062 The model examining total GWG was tested using multiple linear regression.

Pre-pregnancy BMI -0.2 [-04,-0.01] 0.04 BMI Body mass index, CI Confidence interval, GWG Gestational weight gain, LOC

. Loss of control eating
Gestational length, weeks 037 [-0.11,0.84] 0.13

The model examining total GWG was tested using multiple linear regression.
BMI Body mass index, Cl Confidence interval, GWG Gestational weight gain, LOC
Loss of control eating

In addition, pregnant people who were smoking at T0
(odds ratio=2.48, 95% CI [1.08, 6.11], p=0.04) and nul-
liparous pregnant people (odds ratio=2.44, 95% CI [1.23,
5], p=0.01) were more likely to exceed IOM guidelines
and gain excessive gestational weight compared to their
non-smoking and multiparous counterparts. None of the
other covariates were found to be significant in the mod-
els of LOC predicting GWG.

Number of LOC episodes as a predictor of total

and excessive GWG

As shown in Table 4, among pregnant people who
reported LOC in pregnancy, the log of the number of
LOC episodes positively related to total GWG. Pregnant
people with more frequent episodes of LOC had higher
GWG even after including covariate effects than did
those with fewer episodes (2.17 kg, 95% CI [0.52, 3.82],
p=0.01). However, in this group of participants who
reported LOC in pregnancy, the log of number of LOC
episodes was not significantly related to the likelihood of

exceeding GWG after controlling for relevant covariates
(odds ratio=1.35, 95% CI [0.89, 2.1], p=0.17).

LOC and GWG after controlling for diabetes diagnosed
during pregnancy

Finally, we evaluated the relative contribution of LOC to
total GWG and excessive GWG, controlling for the diag-
nosis of diabetes during pregnancy in addition to the other
covariates. Pregnant people who were diagnosed with dia-
betes during pregnancy (n=15) began pregnancy with a
BMI of 40.39 (+9.21) kg/m?, gained 22.04 (+12.12) kg dur-
ing pregnancy, and 87% (n=13/15) exceeded IOM guide-
lines for GWG. Among pregnant people diagnosed with
diabetes during pregnancy, the 46.7% who reported at least
one episode of LOC endorsed an average of 15.93 (+30.74)
LOC episodes across pregnancy. A diagnosis of diabetes
during pregnancy was significantly related to total GWG
(»<0.01) and marginally associated with excessive GWG
(p=0.09). Importantly, LOC during pregnancy remained
significantly associated with both total GWG (p=0.049)
and excessive GWG (p=0.04) even after diabetes diagnosed
during pregnancy was included as a covariate, though this
effect was attenuated.
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Discussion

Among individuals who begin pregnancy with over-
weight or obesity, 38.5% report loss of control over eat-
ing, the core psychopathology of binge eating, either in
the 3 months prior to conception or at some point dur-
ing pregnancy, with 25% of individuals reporting LOC at
some point during pregnancy. Individuals who endorse
LOC at any point during, but not prior to, pregnancy gain
more gestational weight than do those who do not experi-
ence LOC. Specifically, pregnant people who report LOC
during pregnancy but not in the three months prior to
pregnancy gain over 3 kg more than do those who do not
experience prenatal LOC. Compared to pregnant peo-
ple who do not report LOC, pregnant people who report
LOC during but not prior to pregnancy are 2.36 times
more likely to gain an amount of weight that exceeds
that recommended by the IOM based on their prepreg-
nancy weight status. Moreover, prenatal LOC was linked
to greater GWG after adjusting for prepregnancy BMI,
a consistent and robust predictor of GWG. Thus, LOC
is an identifiable behavioral phenotype associated with
increased GWG among pregnant people with prepreg-
nancy overweight or obesity. This finding linking LOC
to GWG among pregnant people with prepregnancy
overweight/obesity is consistent with recent results in a
community sample of pregnant people [30]. Micali and
colleagues (2018) found that LOC was associated with
higher GWG and rates of exceeding IOM GWG guide-
lines. The current data extend these findings and demon-
strate that LOC at any point during pregnancy, is related
to greater total GWG and increased likelihood of exceed-
ing IOM recommended GWG amounts among pregnant
people with prepregnancy overweight or obesity, a group
at high risk for poor obstetric outcomes.

Although LOC was uniquely related to GW@G after con-
trolling for factors that have been linked to GWG, parity
was also independently related to total GWG, and parity,
racial identity and smoking status affected the likelihood
of exceeding IOM guidelines for GWG. Nulliparous
pregnant people were more likely to have a higher total
GWG and to exceed IOM guidelines for GWG compared
to multiparous pregnant people. In addition, pregnant
people who reported current smoking were more likely
to exceed IOM guidelines for GWG relative to those not
currently smoking. Previous data suggest that pregnant
people who experience LOC during pregnancy are more
likely to be multiparous [30], although parity was not a
significant predictor in previously reported associations
between LOC and GWG [20, 30]. Similarly, previous
work has linked smoking cessation to increased GWG
[27] though it is important to acknowledge that the 17%
of pregnant people in this sample who reported smoking
at baseline may have quit smoking during pregnancy.
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Although racial identity was not a significant covari-
ate in the models of LOC predicting GWG outcomes,
substantial prior research has documented that preg-
nant people who identify as Black or African American
are at increased risk for adverse obstetric outcomes rel-
ative to white pregnant people, in part due to systemic
factors such as structural racism that impact access to
and quality of prenatal care [3, 23, 36, 44]. Relatedly,
we have previously documented rates of LOC during
pregnancy endorsed by those who identify as Black or
African American [11]. Thus, LOC may be a potential
target for interventions designed to improve Black per-
inatal health.

The finding that LOC during pregnancy was inde-
pendently associated with higher GWG and increased
likelihood of exceeding IOM recommendations, sug-
gests the importance of assessing LOC throughout preg-
nancy. There also are important clinical implications.
First, LOC is a potentially modifiable factor that can be
addressed during pregnancy. Evidence-based interven-
tions for LOC have been established in non-pregnant
individuals, including among those with overweight or
obesity [19, 44]. Effective interventions to reduce LOC
differ from general weight control interventions and indi-
cate the need to address the psychopathology related to
LOC. Previous studies have shown that LOC is preva-
lent among pregnant people with overweight or obesity,
related to weight gain and modifiable. Our results extend
these reports and demonstrate that LOC predicts weight
gain among pregnant people with overweight or obesity
during pregnancy above and beyond demographic and
pregnancy-related covariates.

Second, addressing LOC during pregnancy may have
important benefits to the offspring of pregnant peo-
ple who endorse LOC. LOC during pregnancy has been
found to predict subsequent eating and weight outcomes
among infants and children [30]. Potential mechanisms
for this link include biological pathways related to fetal
programming, and maternal dietary intake during preg-
nancy [30], as well as the influence of genetic, epigenetic,
and postpartum environmental factors. For example,
we previously reported that mothers’ LOC during preg-
nancy was prospectively associated with obesity-related
eating patterns in their infants [25]. Thus, helping preg-
nant people to manage LOC and eating patterns during
pregnancy may have significant benefits for infants and
children. Third, it is possible that interventions designed
to address LOC will affect not only GWG but also other
common perinatal mental health outcomes. Indeed,
our work [24] and that of others [20] documents a link
between LOC and perinatal depressive symptoms, and it
may be that depressive symptoms are a more robust pre-
dictor of GWG than self-reported eating patterns [20].
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These data are the first from a study specifically
designed to prospectively evaluate the relationship
between eating patterns and weight gain among preg-
nant people at high risk for excessive GWG. In addition,
the present study used repeated measurements of LOC
with a semi-structured interview adapted for adminis-
tration during pregnancy and data were collected on a
large and diverse sample of pregnant people. Moreover,
the results considered the contribution of LOC to GWG
after adjusting for key covariates. Nonetheless there
are important limitations. The study is restricted by the
exclusion of pregnant people who do not have prepreg-
nancy overweight or obesity. Additionally, LOC prior to
pregnancy was retrospectively characterized at a base-
line study visit in the first half of pregnancy. Reporting
of eating pathology over the past 6 months may be sub-
ject to recall bias, although data suggest consistency in
such reports over time [4, 15]. Longitudinal studies that
document pregnant people’s LOC and weight trajectories
prior to becoming pregnant are warranted to improve
our understanding of the course of LOC and its relation-
ship with weight prior to, during, and after pregnancy.

Conclusion

In summary, results of this longitudinal assessment of
eating behavior among pregnant people at high risk for
negative obstetric outcomes, suggest that the experience
of LOC during pregnancy is related to both higher total
GWG and a greater likelihood of exceeding IOM recom-
mendations for GWG and that this association between
LOC and GWG remains in the presence of other corre-
lates of excessive gestational weight gain. Together, these
results suggest the potential relevance of addressing LOC
among pregnant people.
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