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a b s t r a c t

Pre-pregnancy maladaptive eating behaviors have predicted inadequate or excess gestational weight
gain and poor dietary intake during pregnancy, but little is known about effects of pre-pregnancy
adaptive eating behaviors on pregnancy outcomes. The purpose of this study was to produce a valid
and reliable measure of adaptive pre-pregnancy eating behaviors for pregnant women using the Intuitive
Eating Scale. Data were collected from 266 pregnant women, aged 18 and older who were attending a
private prenatal clinic at Texas Children's Hospital Pavilion for Women in Houston, TX using self-
administered questionnaires. Confirmatory factor analysis was performed to validate the factor struc-
ture of the Intuitive Easting Scale (IES). Concurrent validity was determined using correlations between
the three subscale scores [unconditional permission to eat (UPE), eating for physical not emotional
reasons (EPR), and relying on hunger/satiety cues (RIH)], perinatal depression status (Edinburgh Post-
natal Depression Scale), and pre-pregnancy body mass index (BMI) calculated from self-reported height
and weight. After discarding 6 items, the second order model did not fit the data, however, the first order
model with three latent factors had reasonable fit (RMSEA ¼ 0.097, CFI ¼ 0.961, TLI ¼ 0.951 and
WRMR ¼ 1.21). The internal consistency of the scale was confirmed by Cronbach's alphas (UPE ¼ 0.781,
EPR ¼ 0.878 and RIH ¼ 0.786). All subscale scores were inversely related to perinatal depression status.
EPR and RIH subscale scores were inversely related to pre-pregnancy BMI, supporting the measure's
validity. Among pregnant women, the revised 15 item pre-pregnancy IES (IES-PreP) should be used to
evaluate pre-pregnancy adaptive eating behaviors.

© 2017 Elsevier Ltd. All rights reserved.

1. Introduction

The Institute of Medicine, Gestational weight gain (GWG) rec-
ommendations for pregnancy is based on the pre-pregnancy body
mass index (BMI). Women who are normal weight prior to preg-
nancy are recommended to gain 11.5e16 kg, the recommendation
for overweight women is 7e11.5 kg and for obese women it is
5e9 kg. Inadequate and Excessive GWG are used to describe weight
gain below and above this recommendation respectively. Excess
GWG and poor dietary intake are related to adverse health out-
comes including postpartum weight retention, gestational

diabetes, pregnancy induced hypertension, pre term deliveries,
fetal growth restriction, fetal macrosomia, large for gestational age
infants, neonatal hypoglycemia, and infant and childhood obesity
(Dietrich, Federbusch, Grellmann, Villringer, & Horstmann, 2014;
Grieger, Grzeskowiak, & Clifton, 2014; Margerison Zilko, Rehkopf
& Abrams, 2010; Thangaratinam et al., 2012). According to
2012e2013 United States data, prevalence of inadequate GWG
ranged from 12.6% to 25.5% and prevalence of excessive GWG
ranged from 38.2% to 54.7%, while only 32.1% of women had
adequate weight gain according to Institute of Medicine recom-
mendations (Deputy, Sharma, & Kim, 2015). Additionally, a recent
study showed that on average, pregnant women do not adequately
conform to federal dietary guidelines (United States Department of
Agriculture (USDA) Center for Nutrition Policy Promotion
Promotion, 1995) with 40% of pregnant women not meeting the
minimum recommended number of servings of most food groups,
dietary fiber, calcium, vitamin D, iron and folate (Pick, Edwards,
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Moreau, & Ryan, 2005). It is important to identify modifiable de-
terminants of poor diet quality, excess GWG, and negative preg-
nancy outcomes that clinicians can assess early in pregnancy or
before so that early interventions to target these factors can be
developed.

In non-pregnant samples, eating behaviors regarding what,
when, and how much to eat influence dietary quality and weight.
Common eating behaviors linked to obesity and poor diet quality
among non-pregnant adults are emotional eating, external eating
and restrained eating (Van Strien, Frijters, Roosen, Knuiman-Hijl, &
Defares, 1985; Van Strien, Schippers, & Cox, 1995). Eating behaviors
leading to negative health consequences may be considered mal-
adaptive (Tylka, 2006). For example, restrained eating is charac-
terized by rigid restrictions in caloric or food intake with occasional
episodes of disinhibited eating (Herman & Polivy, 1980) and is
positively related to obesity, weight cycling and binge eating
(Andr�es & Salda~na, 2014; Johnson, Pratt, & Wardle, 2012). Pre-
pregnancy maladaptive eating behaviors (e.g. restraint, disor-
dered eating) have been related to excess and inadequate GWG and
poor dietary intake during pregnancy (Conway, Reddy, & Davies,
1999; Mumford, Siega-Riz, Herring, & Evenson, 2008; Sollid, Wis-
borg, Hjort, & Secher, 2004). Women with eating disorders such as
anorexia nervosa and bulimia nervosa prior to pregnancy were
found to be at higher risk of impaired pregnancy outcomes
including pre-term deliveries, small for gestational age babies and
low birth weight infants (Micali, Treasure, & Simonoff, 2007; Sollid
et al., 2004; Ward, 2008). Pre-pregnancy maladaptive eating be-
haviors have been linked with negative pregnancy outcomes,
which implies these maladaptive eating behaviors should be
treated before pregnancy. However, there is little information
available as to what types of pre-pregnancy eating behaviors
should replace pre-pregnancy maladaptive eating behaviors.

Intuitive eating (IE) was originally conceptualized by Evelyn
Tribole and Elyse Resch, who are both clinical dietitians. The IE
theory posits that strict food rules that ignore ‘body wisdom’ (i.e.,
hunger/satiety cues), lead to preoccupation with food and loss of
control eating prompted by emotions and external cues. Tribole and
Resch also suggest that honoring ‘body wisdom’ will normalize
eating and reduce preoccupation with food and loss of control
eating (Tribole & Resch, 2003). Among non-pregnant adults, IE has
been related to lower BMI, stable weight, and fewer dieting be-
haviors and food anxieties (Schaefer & Magnuson, 2014; Smith &
Hawks, 2006; Tylka & Wilcox, 2006; Tylka, 2006; Tylka & Kroon
Van Diest, 2013). Interventions that promote IE among non-
pregnant overweight and obese populations show weight main-
tenance and improved body image (Cole & Horacek, 2010; Katzer
et al., 2008), and cross sectional studies of IE show higher levels
of IE have been positively related to psychological well-being and
negatively related to BMI making this an adaptive eating behavior
among the general adult population (Augustus-Horvath & Tylka,
2011; Tylka & Wilcox, 2006; Tylka, 2006; Tylka & Kroon Van
Diest, 2013). However, to date, there are no studies investigating
the relationship between pre-pregnancy IE and pregnancy out-
comes. To conduct this type of research, a validatedmeasure of pre-
pregnancy IE is required. If pre-pregnancy IE is protective of
negative pregnancy outcomes including excess GWG, then perhaps
this measure could also be used to screen for pregnant women at
risk of pregnancy complications so that interventions can be initi-
ated as early in pregnancy as possible.

The Intuitive Eating Scale (IES) is a 21-item scale with three
subscales:(1) unconditional permission to eat (UPE, 9 items), (2)
eating for physical rather than emotional reasons (EPR, 6 items),
and (3) reliance on internal hunger and satiety cues to determine
when and howmuch to eat (RIH, 6 items). This scale was developed
and the 3-factor second order factor structure based on Tribole and

Resch's theory and was validated among predominantly female
college students (Tylka, 2006). Some studies have shown that the
original measure is valid with other populations but requires minor
adjustments in scoring given a different factor structure (e.g. ado-
lescents) (Dockendorff, Petrie, Greenleaf, & Martin, 2012). Before
the IES can be used to assess pre-pregnancy intuitive eating among
pregnant women, the validity of this measure with this population
should be confirmed.

The goal of this study was to confirm the validity and reliability
of the IES to test pre-pregnancy intuitive eating among pregnant
women. Following procedures used by Tylka (2006) the factor
structure of the scale was analyzed using a confirmatory factor
analysis to determine: (1) the overall fit of data to the scale model,
(2) the item loadings, and (3) the relationship between the latent
factors. We hypothesized that the IES items would load on their
respective latent factors as identified by Tribole and Resch (Tribole
& Resch, 2003; Tylka, 2006). In addition, the latent factors would be
related, load on the higher order IE factor, and the overall model
would provide adequate fit to the data in a sample of pregnant
women. According to the previous findings we also hypothesized
that the total IES scores would demonstrate concurrent validity and
be inversely related to pre-pregnancy BMI and perinatal depression
status.

2. Methodology

2.1. Procedure

This study was conducted at the Texas Children's Hospital
Pavilion for Women in Houston, TX, USA. The participants were
pregnant women attending a private prenatal clinic at this location.
Data for the study were collected from spring 2013 to summer
2014. The participant inclusion criteria for the study were women
18 years of age or older, singleton pregnancy confirmed by a
physician, and willingness and ability to complete the survey in
English.Women below 18 years or with currentmultiple pregnancy
were excluded from the study.

A research coordinator distributed recruitment flyers to women
entering the clinic waiting room, and women who were interested
in participating in the survey were given a survey packet including:
a screening checklist, a consent form, a resource list, and the
questionnaire. The study was described to potential participants as
an investigation of health behaviors of pregnant women.

A self-screening checklist was used in determining participant's
eligibility. Written informed consent was obtained from partici-
pants while they were waiting for their appointments in the
waiting room. Participants were asked to complete the survey in
the same waiting room or at the examination room. No financial
compensation was given to participants, however a prenatal care
resource list containing contact information of community
agencies, or places to get help during pregnancy was given to each
participant to help find support for specific needs they have
regarding the pregnancy. The survey packet was given to 300
interested and eligible participants. Nineteen women returned the
questionnaires without completing any of the items and 15 women
answered �90% of the given measures, so they were excluded. The
final was 266 participants. This study was approved by the Insti-
tutional Review Boards of the University of Houston and Baylor
College of Medicine.

2.2. Socio-demographic data and body mass index

Socio-demographic data including age, race, marital status,
education, employment, gestational age and household income
were collected through a questionnaire consisting of items taken
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