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Introduction: Recent research indicates that breastfeeding may be protective abasist
risk. The purpose of the proposed study is to investigate the possible associatvees bet
breastfeeding, later maternal feeding strategies, and later ahildg &ehaviors that could protect
against obesityMethods: This study examined hypothesized associations between infant
feeding type (breastfed [BF], bottle-fed breastmilk [PUMP], bo#tefbrmula [FM]) and both
current child eating styles (internal cues in eating) and currentmahfeeding styles (related to
control) in a sample of three to six year old children. Infant feedingnnaftton was obtained via
retrospective self-report with medical chart verification. Matefeedling styles of “restriction”
and “monitoring” and child eating behaviors of “satiety responsiveness” and “food
responsiveness,” were measured through validated questionnaires. It was ggatheas
children who were breastfed without bottle would have less maternal restiactl monitoring
in their feeding and higher satiety response and lower food responsivenessltran afio
were breastfed with bottle or formula fed. Exploratory hypotheses wereredir(il) Maternal
feeding and child eating behaviors were examined for interrelations anc(@)ndl feeding and
child eating styles were explored for their relationship with obesity uneaiResults: Among
the 111 mothers, the mother-child pairs were classified in groups as follows: 41 BRVES, P
and 45 FORM. One-way ANOVA analyses did not find significant mean diffesdreteveen

these groups in restriction, monitoring, satiety response, and food responsiveness.rHoweve

multivariate analyses found the PUMP group had an unadjusted odds ratio of 0.33 (95% CI:



iii
0.12-0.96) for high satiety level and after adjustment for child gender, maBdihainaternal
educational level, maternal race, and maternal restraint in her own eating, thatoddss
reduced to 0.27 (95% CI: 0.07-0.98). Correlations were found between the CFQ and CEBQ
subscales. Correlations were found between food responsiveness and obesity patmbmes
satiety response and lower BMDiscussion:This evidence supports the suggestion that
breastfeeding without a bottle might allow infants to grow to have moravaosating
behaviors. Future studies should expand upon these strategies in a prospective manner to

promote clearer understanding of the breastfeeding-obesity factors.
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CHAPTER |

INTRODUCTION

|.A. Statement of Problem

The United States is currently facing an epidemic of obesity. The ypesitlem is
drawing attention from important organizations and governmental agencies, prompting
statements like: “increasing [obesity] rates raise concern becoatiseir implications for
Americans’ health” (Centers for Disease Control and Prevention [CDC], 20@7)Ve must act
now and we must do this as a nation” (Institute of Medicine [IOM], 2004). This epidemgtis be
explained by obesity data from the Behavioral Risk Factor SurveillancenSjBRFSS] 1990
to 2007. The BFRSS utilizes standard weight status categories for theuremeasts, meaning
obesity is defined as having a BMI of 30.0 or above. In 1990, the BRFSS found 34 states peaked
at had an obesity rate of 10-14%. In 1995, the trends shifted substantially with 2 Biatate
an obesity rate of 10-14% and 27 states having a rate of 15-19%. This incadéasexjactory
continued into 2000, with 27 states having rates at 15-19% and 20 states having ratesrat 20%
greater. By 2007, the rates across the country reached new levels with&hsiateg obesity
rates of 20-24%, 27 states reporting rates of 25-29%, and three states hawgiof) 3886 or
greater. This clear trend in obesity increase is best illustrated in Agpgnahere color-coded
maps provided by the Centers of Disease Prevention and Control [CDC].

Those data represent obesity trends found in adults, but similar trends have been seen in
younger age groups. Childhood overweight is defined as having a BMI at'tipe@®ntile to

less than 95th percentile of the gender- and age-specific BMI growtis ¢G&C, 2008).



Childhood obesity is defined as having a BMI at or above tfep8Bentile (CDC, 2008).
Nationally, the prevalence of childhood overweight more than doubled in the last qudnter of t
twentieth century. The NHANES survey found that children 12 years and oldeatesdf
overweight increase from 5.0% in 1980 to 17.4% in 2004. The rate of being overweight in those
6-11 years old grew from 6.5% t018.8% from 1980 to 2004. And in the youngest group, those 2-
5 years old, the rate of overweight increased from 5.0% to 13.9% from 1980 to 2004 (Odgen,
Carroll, Curtin, McDowell, Tabak, & Flegal, 2006: Odgen, Flegal, Carroll, & Johnson,.2002)
This trend has not previously been seen in these age groups.

Overweight and obesity in children is an important public health issue as thesenchildr
have increased risk for hypertension, high cholesterol, Type 2 Diabetes, amoraréely to
experience social discrimination than their leaner peers (U.S. Departhidgdlth and Human
Services [USDHHS], 2001). This is of great public health concern hypertension and high
cholesterol can increase risk for a major cardiac event and stroke. Iemasstienated that a
10% reduction in total cholesterol level could reduce the incidence of heagedizea0%

(Cohen, 1997). Type 2 Diabetes has a major public impact as well, with estiosttéd ¢

billon dollars per year in medical expenditures and effecting appréeiyna8% of the US
population (American Diabetes Association, 2008; National Institute ofij&4108). And
increased obesity in childhood is seen as the primary reason more childrem@mridggosed
with Type 2 Diabetes, which used to be considered an adult condition (NIH, 2008).
Additionally, those who are overweight in adolescence hold a 70% chance of being ghrerwei
or obese in adulthood.

The increase in prevalence of overweight and weight-related morbidgyatthtion to

the need for obesity prevention. Obesity prevention interventions are now takingh@ace



effort to provide early interventions. In a systematic review of pedtbesity interventions,
Baustista-Castano and colleagues identified 14 intervention studieslthat @ control group
design (Baustista-Castano, Doreste, & Serra-Majem, 2004). Of these 14,st@diere school-
based, delivered to children aged 5 years and older and had little parental involvdoveever
it was concluded that the effective interventions had parental involvement argdimpatant
in the success of interventions. This shows that earlier interventions argpbdorgned but
parental involvement is not a common component. It is important to include parents when
intervening with younger children, as their parents are still actineylved in feeding. Even
events during infancy have been shown to effect obesity outcomes, including eagid gain
in infancy which is associated with obesity in childhood (Stettler, Zemel, Kyikear&
Stallings, 2002) and adulthood (Stettler, Kumanyika, Katz, Zemel, & Stallings, 2003).
When investigating obesity prevention in infancy, the focus becomes infanigagge.
Breastfeeding has been suggested to provide protection against childhood obesityr, tbeveve
mechanisms behind this are not fully understood. Informative research must be done to
understand how infant feeding affect future overweight status. Infant feeding carestegated
beyond the use of breastfeeding versus formula feeding. We now understandytlchildar
eating behaviors predict later maladaptive eating behaviors (Ashaofmir Carnell, van
Jaarsveld, & Wardle 2007); however, it is unclear whether infant feeding angd leahaviors
could have any long term effects of behavioral obesity outcomes. The way mamhitfant is
fed either breastmilk or formula could hold importance in the development of fesettirgating
practices. This study was developed in order to explain how behavioral aspects of infant

feeding might influence early childhood behaviors that have previously been link tty ois&si



|.B. Purpose of the Study

The purpose of this study was to investigate associations between matedival Styles
and childhood eating patterns that could protect against childhood overweight. For this study,
maternal feeding practices (i.e. breastfeeding versus bottle use) amildteuse of internal
cues for eating were analyzed in terms of retrospective, matepuatee breastfeeding
exposure during the first three months of life, with specific consideration cfttaeding from
breast versus bottle-feeding breastmilk.

[.B.1 Definition of Key Terms

I.B.1.a. Infant Feeding Behaviorg-or the purpose of this study, infant feeding behaviors
focus on infant feeding type (exclusive breastfeeding or not) and use ofeaftwotdeding
during the first three months of life. Infant feeding type was defined a3 bithastfed
exclusively or not breastfed exclusively. Exclusive breastfeeding meatnduring the first
three months of life, the infant only received breastmilk and no supplementatiovems g
including formula, cereal, solids, and juice. The use of a bottle was assess&ohgytze
mother about bottle use in the first three months and by reviewing the medicafaharts
confirmation. Any use of a bottle in the first three months was considered “taott|eexcept
for rare events (in most cases within the first 24 hours of birth).

I.B.1.b. Maternal feeding stylellaternal feeding styles often focus on the level of
control, involvement, and concern a mother has in feeding their child. Matetniaticesand
monitoring of feeding were the focus of this study. Maternal restrictiorfieddes the extent to
which a mother restricts their child’s access to food. Maternal monitoriregdiing is the
extent to which a parent supervises their child’s eating. Maternal fegdiciices were

assessed through a validated tool, the Child Feeding Questionnaire [CFQ]. Tha<FQ



multiple subscales, but only those measuring maternal restriction and rhatenitaring of
eating were examined in this study.

I.B.1.c. Child eating behaviorsObesity-related child eating behaviors center around how
a child reacts when food is presented to them (external cue) and wheyheattbased on
hunger and to respond to fullness (internal cues). In this study, the use of inteenfreeating
was measured through a validated tool, the Childhood Eating Behaviour QuestionE&i€g.[C
Specific focus was given to the CEBQ subscale of satiety responsiySiRdssnd food
responsiveness [FR]. The SR subscale measures a child’s utilization of ioters\ads it
establishes how a mother perceives their child’s ability to react to hungerliedd. The FR
subscale measures a child’s utilization of external cues, as itigiséshow a mother perceives
their child’s inability to overeat due to the presence of food.

I.B.1.d. Maternal and child obesity and overweigMaternal weight status was based on
BMI calculations using self-reported pre-pregnancy and current height agiat wethe
mothers. BMI is considered an alternative for direct measures of boag faestimates body
fat without the need for expensive and technical methods, such as dual energy x-ray
absorptiometry (DXA). The calculated BMI was then used to categorizedtiesr's weight
status as underweight (BMI<18.5), healthy (BMI=18.5-24.9), overweight (BMI=25-29.9)
overweight and obese (BM30). These categories were developed by National Heart, Lung,
and Blood Institute (NHLBI) and the National Institute of Diabetes and bvgesnd Kidney
Diseases (NIDDK) to determine an individual’s health risk related to wéittitBl, 1998).

Child weight status was also based on BMI calculations. BMI was calcutatedh
height and weight data collected at two- and three-year well-vigitetamost recent well-visit.

The calculated BMI identified to the growth percentile, which determinés wiight status in



children. The weight status categories are as follows: underweigfit€rcentile), healthy (5-
84" percentile), at-risk for being overweight (894" percentile) and overweight (8ercentile
or higher). These categories were developed by the CDC and are baseddneaithyand
changes in body fat composition throughout childhood.
[.B.2. Research Questions

This study examined the following research questions: (1) Do mothers who esigiusi
breastfed their child during infancy display a less restrictive andatiom maternal feeding
style later in their child’s life as compared to mothers who did not exclydivehstfeed? (2)
Do children who exclusively breastfeed during infancy display use of intarealrather than
external cues later when eating later in childhood as compared to children wiat baen
exclusively breastfed? (3) Are there differences in maternal feaduhghild eating behaviors
between those children who were breastfed, bottle-fed breastmilk, and bofiberfeila? 4)
Do maternal feeding styles, child eating behaviors, and BMI interrelgtaimy children?

I.C. Specific Aims

Based on these research questions, the following primary and exploratsrgf dims
study were developed. Figure 1 presents the aims and their interrelgisonshe explored
between the variables.
Primary Aims

(1) To examine whether breastfeeding during the first 3 months of life, iniparti
feeding from breast rather than using breastmilk from bottle, is assbomaternal feeding in

later childhood, specifically lower maternal restriction and maternaltororg of eating.



(2) To examine whether breastfeeding during the first 3 months of life, icyarti
feeding from breast rather than using breastmilk from bottle, is as=sbevdgh an increased use
of internal cues for eating in later childhood.

Exploratory Aims
(1) To explore the interrelationship between current maternal feeding atyles

childhood eating behaviors youngchildren, their relationship with child BMI.

Figure 1: A Schematic of the Primary and Exploratory Aims.

Infancy (0-3 months old) Early childhood (3-6 years old)
Maternal Feeding
Style
Infant Feedi Restriction and
Bn ?\n . eeding | — Aim1 Monitoring in Feeding
enavior: .
~ i Child BMI
breastfeeding without bottle V g
versusbreastfeeding with . .
bottleversusformula ™~ Ch”dhOOd,Eatmg A
feeding Aim 2 Behavior
Satiety Response
Food Responsiveness

Note: Dotted lines are exploratory a

[.D. Summary
Evidence that childhood obesity is a public health problem and that could be addressed
by earlier interventions is apparent. The current study was designed to mhogali®ns for
future interventions that intend to focus on the earliest feeding and eating bemawitasts
that may influence risk for childhood overweight. In the chapters that follow, prebensive
review of the literature on this area will be reviewed, and this projecb&illescribed in terms
of its potential to contribute to current research. Following this review, the @gplains the

research design and analytical methods used to meet the aims of this stsidly, the results of



this project will be presented and discussed to provide conclusions and implicatieseéoch

in this area of infant and child feeding behaviors.



CHAPTER Il

BACKGROUND AND SIGNIFICANCE

Il. A. Breastfeeding and Obesity

Breastfeeding has been the focus of numerous investigations researchingitite poss
predictors of childhood overweight. Butte (2001) reviewed 19 studies conducted between 1945
and 1999 that investigated the relationship between breastfeeding and future obbddhiood
and adulthood. Six studies found a significant relationship between breastfeedingsiyd obe
and of these, four studies revealed that breastfeeding exposure at various Isessosemted
with a significant reduction in obesity outcomes, including BMI and skin fold measoit®me
(Butte, 2001).

One of the most methodologically strong studies reviewed by Butte wasssseai®nal
study performed by von Kries and colleagues (von Kries, Koletzko, Sauderwald,tBernar
Grunert & von Voss, 1999). The study included 9,357 children aged 5-6 years in Germany.
Data on height and weight were taken from a routine school examination and the BikH of ea
participant was calculated. Being overweight and obese was defined astmieghe 90
percentile and 95percentile, respectively, on the growth chart. Breastfeeding data were
collected retrospectively through mothers’ self-report. Children weéega@azed as being
exclusively breastfed (no other food than breastmilk) for 0-2 months, 3-5 months, 6-12 months,
or more than 12 months. The odds ratio for being overweight or being obese in the breastfed
group (breastfed exclusively for 6 months or more) was 0.77 [95% CI (0.67-0.89)] and 0.62

[95% CI (0.49-0.79)], respectively, with the non-breastfed children as thenedegeoup (von
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Kries et al., 1999). There also was a dose-response relationship found for the duration of
breastfeeding exposure and prevalence of obesity. The obesity prevaleads/ rmonths of
breastfeeding duration in terms of months were: 3.8% for 2 months, 2.3% for 3-5 months, 1.7%
for 6-12 months, and 0.8% for more than 12 months (von Kries et al., 1999). However, it should
be noted that 10% of parents reported that their children were exclusivelduteathout
supplementation beyond 6 months, which is contrary to recommendations of the American
Academy of Pediatrics [AAP] (AAP, 2005). With these considerations, von Kries’ and
colleagues’ study does support breastfeeding as a protector againstrgiesatyd in a dose-
specific manner.

Armstrong and Reilly (2002) investigated the association of breastfeatingpasity in
a population-based study of 32,220 Scottish children who were 39-42 months old when assessing
obesity. The investigators measured breastfeeding exposure only in the3fikstes of life.
They utilized data from the Child Health Surveillance Programme in whichith kestor
collects infant feeding information at the home of these children at about &8,\a#ewing for
a prospective study of breastfeeding and child obesity in the toddler yealdreChiere only
included in these analyses if they were exclusively breastfed or extyusinraula-fed. This
classification decreased misclassification bias. In this studgjtglreas defined as a growth
chart percentile greater than or equal t8 86d severe obesity was greater than or equal’to 98
Children who were breastfed exclusively for the first 6-8 weeks of life haduzed risk of
obesity at 39-42 months [adjusted OR= 0.70, (95% CI1 0.61-0.80)]. The large sample and
prospective design was the strength of this study, but the investigators weablertly control
for socioeconomic status in analyses. An assessment of maternal feletied to childhood

overweight, such as maternal BMI and maternal eating styles would aitlgl told@ihe findings.
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Importantly, the findings demonstrated that even breastfeeding for 6-8 vaekiecrease the
risk for obesity in early childhood.

Arenz and colleagues’ (2004) meta-analysis provides further support afféedasy’s
potential protective effect on childhood obesity (Arenz, Ruckerl, Koletzko, & von Kries, 2004).
Their meta-analysis included studies published from 1966-2003 in four databased(|&theer
Medline, Embase, Cochrane Library, & Google). The inclusion criteridarestall studies to be
either population-based cohort, cross-sectional or case-control studies ahd tisdity data
were collected from children at age 1 or older. They reduced a pool of 954 poteekaiant
studies to nine studies meeting the inclusion criteria and that adjustedefastatiee of these
confounders: birth weight, parental overweight, parental smoking, dietary factpss;gbh
activity, and socioeconomic status. The meta-analysis of more than 69,000hatafdyeg in
age from 3-18 years found an adjusted odds ratio of 0.78 [95% CI (0.71, 0.85)] for becoming
obese when exposed to breastfeeding (defined as mostly or exclusiveliedriash months or
more). These findings are consistent with those of previous studies and add assulrence t
argument of breastfeeding’s protective role.

Another systematic review was performed on 2 databases (Medline and Emabase) f
publications from 1966-2005, and articles were selected that compared measursgyf obe
between breastfed and formula-fed infants in a quantitative or narrativéOwmensg, et al.,

2008). Sixty-one studies made the initial inclusion criteria, and 28 were includedmethe

analysis, as they all had estimates of odds of becoming obese between treipgo dhe
meta-analysis included over 298,900 children ranging 3-17 years old found an odds ratio of 0.87
[95% CI (0.85, 0.89)] for becoming obese in those who were breastfed. They found this

relationship was stronger in studies with less than 500 participants as conopstreties with
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more than 500 participants. This might be explained by more detailed breiastfeeposure
data collection in smaller studies. Owens et al. noted that future reseaitshianaecount for
more of the possible confounders including parental obesity and socioeconomic factors.
Weyermann, Rothenbacher, and Brenner (2006) were able to control for numerous
confounders when investigating breastfeeding exposure and obesity outcomes is.tddalle
were collected during the mother’s hospital post-delivery, at 12 months and 24 months, and
included detailed breastfeeding and child health information. The German s#icspec
percentile of the reference population was used to classify the childremsdEoverweight
(greater than prercentile) and severe overweight (greater thé{h‘.@?centile). Weyermann et
al. (2006) found that those who were breastfed for 6-9 months and greater than 9 months were
70% and 60% less likely to be overweight at 24 months respectively, as compared to thos
breastfed less than 3 months. This was after adjustment of numerous possible confounders,
including maternal BMI, smoking during pregnancy, birth weight, educatiohdéweother.
Those exclusively breastfed for more than 6 months were 70% less likely to beightat 24
months. Only about 9% of the 855 children analyzed were never breastfed, and this group
seemed to be uniquely different than those breastfed; therefore, the group who stéesdbiea
less than 3 months was used as the reference population. These findings point to prolonged
breastfeeding as potentially protective against later childhood obegtyjrevery young
children.
The original research studies and review analyses presented show cossigtert for
breastfeeding as a protective factor against later obesity. Witlaiather research, the AAP

stated protection against obesity as one of the numerous benefits of breagtfetdwir policy
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statement (AAP, 2005). Additionally, the CDC claimed breastfeeding to be ai§omgm
approach” to preventing obesity in their statement of chronic disease prevem©GnZd05).

While these statements support the relationship between breastfeedaigdmabd
overweight, recent findings of Michels and colleagues do not support thesecsitat@dhichels
et al., 2007). This study came from the Nurses’ Health Study Il [NHSII] asdomgitudinal.
The findings are not supportive of breastfeeding protecting against olteegitite methods of
this study must be probed. The study of 35,526 nurses began in 1989 when they were 25-42
years old. In 2001, the nurses’ mothers (if the mother was living) were sent questgnna
asking about the nurse’s infant feeding behaviors, and the response rate was 76.8%. Thes
mothers were asked to recall when they started formula and other supplementation, the
daughter’s birth weight, and gestational age of their daughter. The mean age ofidres mot
completing this questionnaire was not reported, however the mean age of their daughter
40.5 and 39.3 years old for the breastfed and not breastfed groups, respectively. Slieee wa
potential for recall accuracy problems due to the fact that the mothéh® ntirses were asked
to recall breastfeeding behaviors from about 40 years ago. Indeed, a studynistdwv and
colleagues demonstrated that among mothers aged 69-79, their recall débdaagtbehavior
was only 54% accurate compared to their prospective diary records obtained whearthe
breastfeeding (Promislow, Gladen, & Sandler, 2005).

In the Michels et al study (2007), BMI measures (height & weight) wereegsitted by
the nurses’ in 1989, when they were also asked to recall their weight at age th@haskt data,
they found that being overweight or obese in 2001 or at age 18 was not significantigtedsoc
with any duration of breastfeeding, ranging from 1 week to beyond 9 months. Afténmejus

for over 20 possible confounders, the association remained statistically icsighifi
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In addition to methodological concerns, the ability to generalize of findirgsiied.
First, the mean BMI in 2001 was in the overweight range (25-29), at 26.4; the samplsonats al
high income and of high education. Only about 12% of each group (breastfed and not hreastfed
had an income of less than $50,000 per year and about 15% of each group (breastfed and not
breastfed) had only a high school diploma or less education. Lastly, the sample onlydinclude
females. Obesity in childhood has been found to be most prevalent in low-income, minority
populations; therefore it is important to include them in large studies explainengipbt
predictors (Ogden, Flegal, Carroll, & Johnson, 2002). While these findings should be
recognized, the methodology of this study is not solid enough to dispute the voluminous findings
of the past which support breastfeeding’s association with future obesity.

The literature presented and the statements of important health agersees pre
breastfeeding as a promising component of obesity prevention. While findings ddcihels
and colleagues (2007) might question this relationship, the data available suppotigatves
into the potential mechanisms behind breastfeeding’s role in obesity poeveAs research has
added evidence to breastfeeding’s protective role, questions have been raisdueghatential
mechanisms. The role of breastfeeding in behavioral aspects of olssityas been research
and evidence will be reviewed regarding its connection with parent feediag atd child
eating behaviors. Understanding whether behavioral mechanism exist iciagrsficause if
they are understood, these behaviors could then be taught to all those involved with infant

feeding, whether they choose to or are able to breastfed or not.

II.B. Breastfeeding, Parent Feeding Styles, and Eating Behaviors in Childhood
The mechanisms behind breastfeeding preventing childhood obesity could be biplogical

meaning that the breastmilk itself contains some component (i.e. bioactmeYdloat reduces
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obesity risk. Another type of mechanism could be behavioral, in that the infantdegain
positive eating habits or styles which reduce obesity risk. Owens et al. (20059tedghe
habits or programming developed during infant feeding could have long-lastctsdfecause
they found that breastfeeding exposure continues to decrease obesity riskne@hingage.
The current study focused on the possible behavioral mechanisms behind this hagbations

It is suggested that the nature of breastfeeding allows infants to haa@sedrcontrol of
their feedings, which lends support to the idea of a behavioral mechanism. ForegXampin,
an expert in infant nutrition wrote about his suspicion that infants who are breastbech dwa
control over their feedings than bottle-fed infants (Fomon, 1993). He spoke of infants use
suckling as a response to internal hunger cues, leading them to be breastf@dhiytities in
response to these internal cues (Fomon, 1993). Whereas bottle-fed infants might ke fed on
time schedule, possibly leading them to be fed in response to external cues emotieanit
internal cues (Fomon, 1993). Additionally, mothers who bottle-feed might encouragtatite i
to finish the bottle, but breastfeeding does not allow for any feedback asdanees taken by
the baby, so they rely solely on the infant’s suckling cue (Fomon, 1993). Fomon'’s report on the
nature of infant feeding has led to research investigating maternal cmdrother feeding
styles in relation to infant feeding method.

Fisher and colleagues (2000) examined the relationship between breagtfeedi
behavioral measures of obesity risk, and energy intake in 18 month old toddlers, s vosi
maternal feeding practices might mediate this relationship in a prospeotiort of 55 mother-
child pairs. (Fisher, Birch, Smiciklas-Wright, & Picciano, 2000). Breatditigedata were
collected at the time of enroliment (12-13 months old) and was measured vepselfusing

two questions. Maternal control in feeding was measured using the subscalesfiGhid
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Feeding Questionnaire [CFQ]. The CFQ is an instrument that has been vahdaded i
Hispanic white and Hispanic white populations, and is used to evaluate sevemiffetars of
maternal feeding strategies (Birch, Fisher, Grimm-Thomas, MaBayyer, & Johnson, 2001).
The subscales can be used together or separately. The maternal contradngrsigbscale
consisted of 11 questions on a 5-point scale, with a higher score meaning monalnaterol
during child feeding. Investigators trained mothers to record portion size andfypess in a
food diary, which was analyzed for overall energy intake. Study staff obtaarethstized
height and weight measurements monthly for the six-month period.

Fisher et al. (2000) found that those who breastfed their infants for 12/13 months reported
lower levels of maternal feeding contrfk€.36, P<.01). Lower infant weight at 12/13 months
was associated with lower maternal feeding conf®l30, P<.05). They also performed a
mediation analyses through simple slope regression techniques, and they found that
breastfeeding during the first year might reduce a toddler’s givgake compared to those who
breastfed for less than 12/13 months, with maternal control being a mediatorgffaci36,
P<.05). These data lend support to the central idea behind the aims of this ststfedutiag
allows mother and child to learn behaviors that allow the child to regulate theimnengye
intake, thereby instilling positive maternal feeding styles (low réstmi@nd control) and
positive later-childhood eating behaviors (high response to internal cues andpowse to
external cues).

In a large cohort study, Taveras and colleagues (2004) similarly invedtighether the
amount of breastfeeding exposure in the first six months of life was atesbwiith decreased
maternal restriction and decreased pressure to eat as measured B tiie&@ras, Scanlon,

Birch, Rifas-Shiman, Rich-Edwards, & Gillman, 2004). Breastfeeding ahenths was the
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exposure of interest and was based on both exclusivity and duration, creating foureexposur
groups (breastfed exclusively, mixed breastfed, weaned, formula fed). nlatstriction was
measured by one question from the CFQ and the pressure to eat was measured bytioe 5 que
subscale from the CFQ. Taveras and colleagues found the breastfeeding group had a
significantly reduced odds ratio of maternal restriction in feeding a®%% CI1 .10-.72) as
compared to the weaned and mixed feeding group who did not have significantly reduced odds
(Taveras et al., 2004). Mothers who fed infants breastmilk for the first six moriitesayf
longer had decreased risk of restricting their child’s food intake at age oo, i&/ protective
against obesity risk. After adjustment for numerous possible covariates, theimapeox
reduction in the odds of restriction was about 10% for each one-month increment of
breastfeeding duration. Pressure to eat was not found to be significanthai@sbadih the
initiation or continuation of breastfeeding in the analyses performed. Tdwegnaasured
preexisting concerns about child weight in the mothers during pregnancy, and foundttiexts
having more concern (whether under- or over-weight concerns) decreased édesastfe
duration.

While these studies show support for the hypotheses of this study, they have neglected t
directly address possible differences among women who breastfed verses wbhmbottle-
feed with expressed breastmilk, as well as comparing these groups to griorarilla fed
infants. A better understanding of the bottle’s role in maternal feeding stiges childhood
will more clearly address the speculations of Fomon (1993) as related the irdardf internal
eating cues (hunger & satiety) versus the mothers use of externalutines$ of bottle).
Internal cues and the maternal feeding practices of restriction and coateolhe focus of this

research, and their importance lies in their role in obesity prevention.
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[I.C. Importance of Parent Feeding Styles and Child Eating Behaviors in Obesity Prevention
Certain eating styles have been linked to obesity, making these important aitzoeme

researching obesity prevention in childrénternal cues (hunger and satiety) and external cues
(food responsiveness and meal schedules) have been studied extensivelyan ahiidnave
been found to play a role in being overweight. Satiety (internal cue) responspdaisdky
been found to protect against obesity (Johnson, 2000; Satter, 1996). By responding to satiety
cues, a proper response would be to slow or stop eating. In a commentary byl Sl 1she
spoke of the lack of trust in children’s natural growth patterns which can lead toagxter
regulation of food, predominately from parents. She states a key to feeding chitdraarisire
in a way that the infant can accommodate the external environment and respond tiocustna
including satiety and hunger. If a mother utilizes restrictive feedihgsstyuch as keeping
certain foods out of child’s reach and uses sweets which are normallyteelsaisca reward, than
it is thought her child will be less apt to respond to their internal cues relatathig. df a
mother utilizes monitoring as a feeding style, such keeping track of howsneets and high
fat foods their child eats, than the mother might feel as though she has a batyaoahanage
the child’s food intake than the child does. Therefore, restriction and monitoring ingfeagin
lead to an exaggerated response to food presence and desire for certain fobds, takes
focus away from the child’s internal cues. Johnson applied these ideas to amiicierstedy
of pre-school children (Johnson, 2000). She found that a mother’s use of restraint in her own
eating and her controls over child feeding are related to child’s enerlgg.inBat importantly,
Johnson found that an intervention promoting the use of internal cues in childrentigesifec
lowering energy intake, increasing use of internal cues, and reducingdtuoegatien between a

mother’s restraint in her own eating and the child’s eating behaviors.
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Maternal control over her child’s eating has been associated with higkef being
overweight in childhood, as more maternal monitoring and restrictivene$sachio decreased
use of internal cues by the child (Birch, Fisher, & Davidson, 2003). A longitustundy of 140
girls beginning at age 5, and following to age 7 and age 9 was performed. They fatused
whether parental report of restriction (low versus high) and child weigbhs statuld affect
results in an eating without hunger laboratory experiment. To do this, girlgiverea
normally portioned lunch for their age group (sandwich, carrots, applesauce, milkokresy
and hunger was measured. Those who reported being “hungry” versus “half-fuliiiowére
not included in the analyses related to eating without hunger. Girls were thenrgarensdess
to a preferred snack food in a laboratory room. The girls were told they could fHagnwyitoys
and eat as much as they like while the experimenter left the room for 10 minute$thal
snack food remaining was measured for food weight and caloric intake. From theemesssir
of snack energy intake, the “eating without hunger” calculations was perforrieth, assesses
how much a child will eat even if they report being “half-full” or “full” follavg a normal size
meal. A higher the calculation score means more calories were aahsvithout hunger.

Girls with high restriction at age 5 were more likely to eat more calan#out hunger
at 7 years (p<0.001) and at 9 years (p<0.01). Those who were overweight and had higher
restriction at 5 years had the highest calorie intake of all groups in thg wahout hunger
sessions (p<0.05). The girls who were overweight but had low restriction at psgpenes!
lowest of all groups at 9 years. This study supports the idea that restrictigulaloascrucial
role in developing long-term, positive eating strategies in children, particulternal hunger

response even if a child is overweight at an earlier age.
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Sprutijt-Metz, Lindquist, Birch, Fisher, & Goran (2002) investigated théioakhip
between maternal child feeding styles and adiposity in late childhood. Thetrgaties was
performed in white (n=74) and African American (n=49) children aged 7-14 gp&hwho were
normal-weight and obese childreNaternal child feeding practices were measured by five
subscales of the CFQ, and body composition (total body mass and total fat masspa@®h
by the Dual energy X-ray absorptiometry [DXA]. The control variables B&® and energy
intake. Sprutijt-Metz et al. (2002) found that maternal feeding restrictt@2@, p<.001) and
maternal concern related to feeding (r=0.53, p<.001) were positively ¢ced&dh total fat
mass. These results support the idea that controlled feeding stylesentetifiea child’s ability
to learn self-regulation in eating, thus leading to childhood overweight and obetsiomes,
including high total fat mass in early adolescence.

Farrow and Blissett (2006) investigated the relationship between matermal coet
feeding and infant weight gain in the first year of life and understand whe#ttermal control
plays a moderating role. They enrolled 63 six-moth old children and their paiaternal
control over feeding was assessed at six months through an in-home obsergatmnisea
trained researcher. The observations were scored using the Feedegfibri€dcale (FIS)
which ranges from 1- 9, with 1 meaning the mother has the greatest codt®haeaning she
has the least control. Twenty percent of the mother-child observations were nasdtaoied
to be recoded by a second trained observer in order to measure interrdtiity elffdhe
observations and the inter-rater correlation was .784 (p<.001). Birth weight arnd gagigy
from birth to six months was collected retrospectively from medicardscand the infants were
followed from six months to one year to measure weight gain. Additionally tteedisg

history, parent’'s BMI, parent’s eating styles, and infant temperamentmeasured. Farrow and



21

Blissett (2006) found differences in infant weight gain patterns by atpgmveight gain from O-
6 months and 6-12 months when examining the role of maternal control as a possible moderator
of infant weight gain. Infants with low maternal control at 6 months and high wgaghin 0-6
months had lower weight gain during 6-12 months. Infants with low maternal control at 6
months and low weight gain in 0-6 months had greater weight gain during 6-12 months.
Therefore, infants with low maternal control seem to balance out their weighd\ga the first
year of life. But for infants with high maternal control at 6 months and high weighing@-6
months continue to have high weight gain during 6-12 months. This pattern was also seen in
infants with high maternal control and low weight gain in 0-6 months, as they continbadet
less weight gain during 6-12 months. So it appears infants with less controllingsmetidate
their growth throughout the first year of life and the infants with more comgathothers seem
to have poor self-regulation. Farrow and Blissett (2006) also found breastfed infantsthacsm
that were less controlling (t=-2.208, p<.05) than non-breastfed infants.

These findings and those previously reviewed show that maternal feedawczwl
affect infant/child weight gain and eating styles. The use of internalicweating and maternal
control/restriction in feeding is associated with obesity risk, poor weightmets, and
breastfeeding behaviors. However, breastfeeding behaviors, internal ¢oehide eating and
positive maternal feeding styles have rarely been examined together. féei@ding type has
been mainly controlled for rather than focused on as a feeding style. It is thneoghthat
these infant feeding and childhood behavioral obesity outcomes have been linked tdiorethie ¢

investigation.
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[1.D. Social Cognitive Theory and Understanding Development of Eating Styles

The previous review of literature suggests that mothers of infants who astddatea
utilize less restriction and monitoring control over child feeding during teieyiars of life,
which might increase an infant’s ability to self-regulate as compared te-festtinfants. This
association between mothers’ feeding style and later offspring eatiayibr could be
attributed, in part, to the visual and tactile feedback she observes from the amoueiggudfv
milk (breast or formula) in the bottle in the during infant feeding. Bottle feddaus to a
mother’s reliance on visual cues of milk intake from the bottle. While bredsifgleads to a
mother’s reliance on cues from the baby that signal satiety, such assun¢&hig, infant
relaxation or drowsiness. This relationship between mother, infant, and thesimgerthal
eating cues represents the interpersonal relationship that is beligsksthin the first few
months of life. Bandura’s Social Cognitive Theory [SCT] (or Social Learningrihexplains
that personal behavior is reciprocally influenced by our interpersonal and eneimtahm
interaction (Bandura, 1989). One of the crucial interpersonal factors ivatiseal learning.

The interpersonal environment does play a role in a child’s development of eating
behaviors (Gable & Lutz, 2000). The parental role can profoundly affect obesity oattome
children given that parental feeding behaviors affect child weight outcanaeare suspected to
influence the developing eating behaviors of the child. The concept of reciprecatidesm is
relevant when applied to infant feeding. Reciprocal determinism explairthéhats a dynamic
interaction between the person, behavior, and the environment and that these factors ma
simultaneously influence each other (Glantz et al., 2002). When applied to infangfaadi
the development of eating behaviors early in life, both the infant and mother aaetinteto

interpret each other’s behaviors (i.e. infant suckling, mother’s encourageniiengh bottle)
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and from the environment (i.e. fullness of a bottle, time of day). Through these olossna
breastfeeding mother learns from the infant that he/she has the abilityrtegsddite his/her
eating while the infant simultaneously learns that internal cues (e.gehsagety) are reliable
signals for eating and maintaining satisfaction. The SCT constructs ohweigxpectancies and
expectations support these notions, in that a mother can develop expectations &atihgr fe
strategies (i.e. encouraging infant to finish bottle before bedtime) and howfteetythe infants’
response (i.e. infant sleeps well). Also, a bottle-feeding mother migtg focte on ounces of
formula or breastmilk eaten in by the infant and rely on visual cues from the iotté than
from behavioral cues of the infant (Fomon, 1993). Thus, the presence of the bottte and it
contents as a cue for signaling completion of baby’s eating versus bedagjfeues might hold
more differential salience than breastmilk versus formula (both fed viapotihvestigations
of infant feeding styles and childhood obesity.

The SCT'’s concept of observational learning explains that the environment provides a
model for behavior. A person can learn from observing another’s behavior and learn the
reinforcements received for certain behaviors (Bandura, 1989). The ideangflestaviors as
being a learned behavior was demonstrated by Johnson. Johnson’s (2000) intervention study of
3-4 year olds showed that pre-school children can be taught to self-regulgteietaie.

Johnson developed an intervention promoting use of internal cues like hunger and satiety. She
tested the effect of this intervention by measuring reduction in eatihgwibunger. Eating

without hunger, as measured through compensation trials, has been accepted agant impor
predictor of obesity risk as it reveals whether an individual has lack of imten eating

and when presented food. Compensation trials involve at least a two day trial. Qaysia80

minutes before a meal half the children in a group or class are administgredhlorie drink
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(called a “pre-load”) on Study Day 1 and the other half are given a lowiecdlomk. This

condition is then reversed for Study Day 2 which often occurs at least a week la¢edrinks

look and taste the same, whether they are high (150 kcal) or low calorie)(3akcaare

presented in the same cups. (In some studies, they have 2 additional trial daytsengreload

drinks are not “disguised” to taste the same). The children are given pleémiedb finish the

drinks and are encouraged to finish them. Then children are fed a normal meal 30 lati@utes
In the trials for the Johnson (2000) study, the children were presented with a variety of

food at lunch (turkey hot dogs, rolls, cheese, applesauce, carrot sticks, cookieskaaddnil

they were told they could eat whatever they wanted until they were no longer hurigke is

measured by pre- and post-weighing of food. Following Johnson and Birch (1994) methods,

COMPX scores were calculated from compensation trials which followdhistien:

(meal intake (kcal) of low-calorie preload — madhke (kcal)after high-calorie preload) 100
(intake (kcal) of high-calorie preload take (kcal) of low-calorie preload)

The intervention developed by Johnson involved a skit performed in the first week by the
researchers on hunger, eating until fullness, signals of over eating, and the i®dgexhin
eating (i.e. esophagus, mouth). The next week the children interactively wataded with
the researcher on similar topics. The next week the children were introduceldplaydalhich
would help them better understand hunger and satiety. The doll had three stomachs wdich coul
be attached to the doll by Velcro. The one stomach was empty, one was half-full, and one wa
full. After a week of learning about these dolls and how to play with them, the fofdaur
weeks involved mealtime prompts. Each child was prompted one-on-one by the reseacher
day per week before and after their snack-time. The children were asHedttty all three doll

stomachs, then to put their hand over their own stomach and select the doll stomach that was
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closest to the way their own felt. Lastly, during the normal morning sivaek-all children
were prompted at least two times to check and see if they were still hungry.

Johnson (2000) found that 17 of the 25 children improved their COMPX score from pre-
intervention to post-intervention and overall the mean changed from 23.4 +/- 20.5 to 65.1 +/-
14.9, with 100 meaning perfect calorie compensation for the high-calorie preload. Most
interestingly, Johnson found that at pre-intervention a mother’s restraint in her tovgwess
associated with scores in the compensation trial; however, this association weesant at
post-intervention. Johnson’s finding support the use of SCT as the basis for this ineestigat
because it shows that use of internal eating cues can be learned.

However, the question remains: “What do infants learn when feeding from thedreas
the bottle that could influence later childhood eating behavior?” The infant leamnm&d&th
their mother and their environment as they eat. A mother might provide variousoievels
reinforcement or praise depending on the infant’s bottle intake and the infant ngghtdoe
learn what a full bottle versus half-full or empty bottle feels like. Thesotiinvestigation seeks
to understand the differences between those who breastfed, bottle-fed breasthidkmala-
fed in order to understand how these varying feeding methods affect lategfaadieating
behaviors. The results from this study could lead to prospective experimedtaitervention
studies that test whether altering bottle-feeding affects mateedihg styles and future child
eating behaviors later in childhood. The results could also provide important guidance f
pediatricians in the area of infant feeding and obesity prevention. Lasthpaftant elements
of infant feeding are identified as preventing obesity, these elements pamti@ed to all those

involved with infant feeding, including mothers, fathers and other caretakers.
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II.E. Hypotheses of the Current Study
Aim 1: To examine whether breastfeeding during the first 3 months offie, in particular
feeding from breast rather than using breastmilk from bottle, is associad with lower
maternal restriction and maternal control of eating
Hypothesis la
Those children who were breastfed exclusively for at least the first twaths of life will score
lower on the maternal restricti@ubscale of the CFQ at 3-6 years of age, as compared to those
not breastfed for at least the first three months of life.
Hypothesis 1b
Those children who were breastfed exclusively for at least the first twaths of life will score
lower on the control/monitoringubscale of the CFQ at 3-6 years of age, as compared to those
not breastfed for at least the first three months of life.
Aim 2: To examine whether breastfeeding during the first 3 months offie, in particular
feeding from breast rather than using breastmilk from bottle, is associad with an
increased use of internal cues for eating.
Hypothesis 2a
Those children who were breastfed exclusively for at least the first twaths of life will score
higher on the satiety responsiveness subscale of the CEBQ at 3-6 yegesad compared to
those not breastfed for at least the first three months of life.
Hypothesis 2b
Those children who were breastfed exclusively for at least the first twaths of life will score
lower on the food responsiveness subscale of the CEBQ at 3-6 years ofagepased to those

not breastfed for at least the first three months of life.
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Aim 3: To explore the interrelationship between current maternafeeding styles and

childhood eating behaviors in young children and child BMI.

Hypothesis 3a: Maternal feeding styles, as measured by the CFQ, and childhood eating styles
as measured by the CEBQ, will be explored for their intercorrelation in ehifdyed 3-6 years.
Hypothesis 3b:The interrelationships between maternal feeding styles, child eatiagibes,

and childhood obesity outcomes will be explored in children aged 3-6 years.
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CHAPTER 1l
METHODS
[ll.A. Study Design

This was a retrospective cohort study, which allowed for an efficiemieation of
breastfeeding exposure retrospectively while examining concurrentcbddiiood feeding
practices and eating outcomes. The efficiency of the design was the agerepope for this
project and ensured completion of the study within a dissertation timeline. Stlakion
focused on mothers with children 3-6 years old. This age group allowed for amattamof
parent-child behaviors when children remain highly dependent on their parents for food
consumption. Mothers of children less than 3 years old were excluded pripemalyse parents
of children in this age group, as well as the children themselves, are only bggodevelop
consistent feeding and eating styles with solid foods.

[11.B. Subjects

[11.B.1. Sample Population

Mothers of children aged 3-6 were recruited through two recruitment methods. The
primary method was through in-person recruitment in the waiting area ofageppediatricians’
office. The secondary method was through the use of a listserv provided by Hyspecia
breastfeeding center, in the same geographic area as the pediavitiess Breastfed and non-
breastfed children were included. Breastfeeding was defined in termelasieity and duration
and mother-child pairs were assigned to one of three groups.

For the purpose of group classification in this study, only exclusive breastigediy
breastmilk and water) were considered breastfed and three months wagithal chiiration

accepted to be classified in one of the two breastfeeding groups. By defireagtfbed” as only
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exclusive breastfed in our sample, we should have decreased the chanceaskificstion that
can occur when retrospectively assessing breastfeeding behavior. Bi®btm minimal
duration of three months for breastfeeding classification in this studyweam®ld: (1) the
empirical evidence suggesting prevention of obesity with three months or leesstfeeding
(Armstrong & Reilly, 2002; von Kries et al., 1999; Weyermann et al., 2006) and (téseorf
breastfeeding in the United States drop from 41.1% for breastfeeding exglasitialee months
to 36.2% for breastfeeding at all at six months (CDC, 2005). Evidence from pass stupert
using the breastfeeding in first three months as a suitable “dose” for gires#yntion and it
was a useful exposure definition because it reflects national trends in l@éastf@as compared
to exclusive breastfeeding until six months, which is uncommon.

[11.B.2. Inclusion and Exclusion Criteria

Inclusion and exclusion criteria are listed in Table 1. These critermestablished in order to

reduce confounding and to allow for the most accurate data collection possible.

Table 1. Inclusion and Exclusion Criteria for Mother-Child Pairs

Included if: Excluded if:

Mothers must have been aged 18-45 at time of gibirt Mother had a condition at the time of childbirth

and child is currently 3-6 years old that contraindicated breastfeeding (i.e. double
mastectomy, illicit drug use)

Mother must be seeking care for their child at peaiian Mother reports previous or current diagnosis of

office or a participant in the Breastfeeding Reseutenter's eating disorder

listserv

Mothers must currently live with the child Childdhaerious illness that affected weight

and/or eating/feeding habits (i.e. cancer,
diabetes, food allergies)

Child is a singleton
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[11.B.3. Explanation of Inclusion/Exclusion Criteria

The subjects in this study are both mothers and their 3-6 year old children. h&hile t
mothers were the primary participant, much of the data collected werethbatild. Although
other guardians would have been asked to participate (as long as they clivezhtiyth the
child full-time and had knowledge of the child’s breastfeeding exposure), onhermatere
enrolled as they were the guardians who brought the child to the pediatrician. c&impiri
evidence has shown the associations of interest like parent BMI, pareaantesttheir own
diet, and child outcomes are more relevant between mother and child than fatherdand chil
therefore recruiting mothers was preferable (Johnson, 2000).

Mothers who had a condition when they gave birth that contraindicated breastfeeding
such as a double-mastectomy, illicit drug use, HIV/AIDS, were excluded. TiRisarr was
developed to ensure that all participants had an opportunity to be exposed to breastfeeding
which is crucial when gathering a sample for a retrospective cohort athpers who were
not between the ages of 18-45 when they gave birth were excluded. This criterion was
developed because it over 96% of births happen during this age range, so those outside would be
rare and would be outliers (CDC, 2004). Children who were twins at birth were excluded
because of the difficulty of breastfeeding twins. While having twins in no watyaindicates
breastfeeding, only breastfeeding is less likely in twins, particuiarigrolonged periods
(Damato, Dowling, Madigan, & Thanattherakul, 2005). Children with serious illness (
cancer, diabetes, severe food allergies) that might have affected weigintestohg/feeding
habits will not be included in the study. Lastly, mothers who report having a previous
diagnosis/treatment of an eating disorder, such as bulimia or anorexaganjemere excluded.

Because previous literature shows that a mothers own diet issues carhaffeay she feeds her
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child and the way her child eats, it is important to exclude those severe tadesave been
diagnosed or treated.

[11.C. Method of Data Collection.
[11.C.1. Recruitment Sites.

[ll.C.1.a. In-clinic Recruitment.The majority of participants were recruited in-clinic at a
private pediatrician office. This setting allowed for access to potentiadipants and their
medical charts to verify maternal reported breastfeeding data andychwth information. The
medical charts were additionally used to collect height and weighteztat well-visits from
birth to the most recent measurement. The pediatrician office for this stoithgton Pediatrics
Associates [AbPeds], was selected based on its patient population (e.g., highkeoliegst
rates compared to the university-affiliated, urban clinics), proximityrelationships with other
student research projects (please see attached Letter of Support). rétaedsng community
would be defined as middle to upper income, suburban, and primarily white.

[11.C.1.b. Breastfeeding Resource Center Recruitm&he Breastfeeding Resource
Center [BRC], which was nearby the pediatricians’ office, is a non-gnafénization that
assists mothers in all things related to infant feeding. Their work with irothemanity includes
the development of an email network which updates current and former patientgnactat
specialist, and all those interested in breastfeeding and the BRC. The dir¢lceoB&C
allowed for the distribution of a recruitment email (see Appendix B) via tk&setv, which
resulted in additional recruitment of eligible participants.

[11.C.2. Procedures for Recruitment.
[11.C.2.a. Procedures for In-Clinic Recruitmeiithe researcher approached potential

participants in the waiting area of the pediatricians’ office. If a matlasrinterested in
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participating, she was asked to complete 30-second screening intenaesute eligibility
criteria were met. Eligible mothers were asked to participate ananefbconsent was obtained
from those who agree to participate. Mothers were asked to completeg wihile they waited
and during lag time between the nurse and physician examinations. The survey irtelnded i
for assessing demographics, confounding variables, the CFQ and CEBQ (see A@pemnbi
survey packet took most mothers only 10-25 minutes to complete, when there were few
interruptions. The mothers were asked to complete the surveys at the doctoe'# gifissible
and the researcher assisted mothers by offering to fill-out the surveiebyiew or by
entertaining their children while she completed the survey. Children of thapzarts&cwere
offered small toys and/or coloring materials to occupy them as their motintates the
survey. Mothers who were unable to complete the survey during their child’seEied a
pre-addressed stamped envelope to return the survey. Contact information wagsctetidolr
the participants in order to increase the anonymity. In some cases, patsitgfisbefore
completing the survey and were uninterested in taking it along with them. In #sese &
participant’s survey was used as long as the primary variables werestenpl

Breastfeeding data was collected by self-report from the mother andgewiféed in the
medical chart. Notes were taken describing the amount of pumping reported aséauitvine
time of supplementation. Medical charts were also reviewed for child weigheayid at well-
visits occurring from birth through their current age. Medical charts ve¢Esgle by the staff
of the pediatricians’ office for the researcher, and the charts were eglibes same day of the
participants’ visit, prior to charts being filed at the close of business. Wkereplancies
occurred between maternal recollection or breastfeeding and the medrtalath, the medical

chart value was used as the accepted value for this study. When a mother wasfuresure
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breastfeeding behaviors and the data was not found in their child’s medicattahart
participant’s data was not included in the analyses.

[11.C.2.b. Procedures for Breastfeeding Resource Centeisecondary recruitment
strategy was developed as a means to increase the recruitment of womenRiutMehgroup.
The BRC provided access to past and current patients as well as othateaffiith the center
(i.e. lactation consultants, breastfeeding counselors) through their etsaiMisThe email
asked that those interested in participating in a breastfeeding resedrchattact the
researcher directly by email or phone. The eligibility status wassed in those who
responded. If eligible, a potential participant was mailed the consent fonaysand an
envelope to return the completed survey. The survey was identical to the survegtedearat
the pediatricians’ office; however participants were asked to complethitdegrowth data from
their pediatrician’s records and there was no medical chart verificatiorsigrtup. Participants
had access the researcher by phone or email with any questions. Participamsiskee to
return completed surveys within two weeks of receiving it. Participantssgateand emalil
reminder or given a reminder call if the survey was not received withinrtregperiod.

[1l.D. Measures
[11.D.1. Breastfeeding Exposure

Mothers were asked 3 questions taken from the National Immunization SurvéydNIS
establish breastfeeding exposure. These questions intWeds,[child’s name] ever breastfed
or fed breastmilk?”, “How long was [child’s name] breastfed or fed breastmilk®d“How
old was [child’s name] when [he/she] was fed something other than breastmilk? This snclude
formula, juice, solid foods, cow’s milk, sugar water, or anything elfedse mothers who

answer “no” to the first question or “less than 3 months” to the third question \aes#ield as
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“Formula fed” for the purpose of this study. Those who answer “yes” to the first question and
“3 months or more” to the third question were classified as “breastfed”. Thetfbrkgroup was
separated into two groups based on this questioyou fed your child breastmilk during the

first 3 months of your baby’s life, what proportion of time did you fed your baby from the breast?
(All of the time, Most of the time, Some of the time , None of the tifit)se who answer “All

of the time” were classified &Breastfed Exclusively” for the purpose of this study. Those who
answer “Most of the time”, “Some of the time”, or “None of the time” werssifeed as'Bottle

fed Breastmilk” for the purpose of this study. These questions were asked in the pediatricians’
office and the medical charts of each child were used to cross-validatetter'mbreastfeeding
behaviors with the child of interest.

[11.D.2. Outcome Measures

Mothers completed the CFQ and CEBQ (Birch et al., 2001; Wardle et al., 2001). These
instruments obtained information related to maternal feeding and chid eataviors via
maternal self-report.

[l1.D.2.a. Maternal feeding behavior€FQ is a validated 24-item instrument that
includes five subscales. The “Restriction” (8 items) and “Monitoring” (39)esubscales were
focused on for most of the analyses. The CFQ Restriction subscale attempéssatias extent
to which a parent restricts their child’s access to food and is measured on arfivagpeement
scale, with zero being “disagree” and four being “agree”. The CFQ Mmgtsubscale
assesses the extent to which a parent supervises their child’s eating@agused on a five-
point frequency scale with zero being “never” to four being “always”. An plaitem from
the CFQ Restriction subscale is: “If | do not guide or regulate my chiltdisge&e/she would

eat too many junk foods.” An example question from the CFQ Monitoring subscale is: “How
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much do you keep track of the snack food (potato chips, Doritos, cheese puffs) thatlgour chi
eats?” The CFQ Restriction subscale and CFQ Monitoring subscale have beennusekl of

the research performed in the area of parent-child feeding practices hvaebetvalidated to
have a high internal consistency of Cronbaai¥8.78 and Cronbach®=0.92, respectively
(Birch & Fisher, 2000; Birch, Fisher, Grimm-Thomas, Markey, Sawyer, & Johnson,.2001)

[11.D.2.b. Eating behaviors of childCEBQ is a 35-item instrument that includes eight
subscales (food responsiveness [FR], enjoyment of eating, emotional oveideading for
drinks, satiety responsiveness [SR], slowness in eating, emotional under ewtifapc
fussiness), that has gone through a preliminary validation (Wardle, GuthrieySamde
Rapoport, 2001). However, Wardle and colleagues have validated the SR and FR subscales
(and the Enjoyment of Food subscale) against compensation trials, which ade@thaimore
objective measure (Carnell & Wardle, 2007).

The compensation trials were similar to those of Johnson (2000) previously explained,
however Carnell and Wardle (2007) added the disguised and undisguised components to trial.
The trial ran for five days, with day one being the control trial, day two andlibieg the
disguised “preload” drink compensation trials, and day four and five being the usdigui
“preload” drink compensation trials (the low-calorie and high-calorie “pdsioloked and
tasted different). They found that SR subscale scores were significaattyadsd with lower
eating with hunger intake, lower average total energy intake, and slowness in éamsg
scoring high on the SR subscale did have improved average COMPX scores, however this
finding was not statistically significant. The FR subscale scores \ssoeiated with fast eating
and high overall energy intake, but were not significantly associated withRXGddores.

Carnell and Wardle (2007) also found that SR and FR scores were negativelyamb(rel#t.44,
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p<0.001), which was intended, because SR scores are to represent the positive usalof intern
cues for eating while FR scores are to represent the negative usernfkesgues. Additionally,

in previous pilot studies, Wardle and colleagues found the SR and FR subscales hadrigh int
validity and reliability with Cronbach’a of .83 and .82 and test-retest correlations of .85 and
.83, respectively (Wardle et al., 2001).

The “satiety responsiveness” (5 items) and “food responsiveness” (5 gebssales
were focused on for most of the analyses. The CEBQ SR subscale attemmsucerttee
degree to which a child relies on perceived fullness to stop eating or to not initiage dats
measured on a five-point frequency scale with zero being “never” to foug tewvays”. An
example statement from the CEBQ SR subscale is: “My child leaves food loer Ipkate at the
end of meal.” The CEBQ FR subscale attempts to measure general appetit@ppétae that
might be maladaptive. It is measured on a five-point frequency scale wotheiag “never” to
four being “always”. An example statement from the CEBQ FR subscé@iven the choice,
my child would eat most of the time.”

[11.D.2.c. Demographics and CovariateRarticipants completed questions on their and
their child’s demographic background, including gender, race/ethnicity, houseboidd level,
maternal education level, and marital status. Participants also codngpletetion of a validated
tool measuring adult dietary restraint, called Stunkard and MessickigyHatientory (Stunkard
& Messick, 1985). This is necessary, as maternal restraint has been foundstockses with
child eating measures (Johnson, 2000) and with maternal feeding practices ulgpartic
restriction as measured by the CFQ (Francis, Hofer, & Birch, 2001). Rbtmortfounders and
co-variates that were measured include: household eating policies, mpstenabl height and

weight information, and socioeconomic variables. Maternal BMI is of paatiaulportance as it
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has been found to be associated with both BMI and adiposity of children and certain child

feeding styles (Burdette, Whitacker, Hall, & Daniels, 2006; Francis,&2@G01). The mother

self-reported her height and weight pre-pregnancy and currently, frorh BNits were

calculated.

lll.E. Parameters and Resulting Power Calculation

Power calculations for the mean comparison analyses were performedhesiaver Analysis

and Sample Size [PASS] program. For the purpose of the power analysis, theeSRQiéh

and Monitoring subscales and CEBQ of Satiety Responsiveness and Food Responsiveness

subscales were used to establish the parameters. All subscales arensaonashiner that the

Table 2.

Parameters based on CFQ

Parameters based on CEBQ

Parameter Value Parameter Value
Power 0.80 Power 0.80
Beta 0.20 Beta 0.20
Alpha 0.05 Alpha 0.05
Mean 1 2.75 Mean 1 2.75
Mean 2 3.00 Mean 2 3.00
Mean 3 3.25 Mean 3 3.25
Standard Deviation 0.74 Standard Deviation 0.80

possible score ranges from 1-5, and mean estimates were based on previaisshgltaese

subscales. The parameters found on Talbler2 used in the power calculation to estimate the

sample size. The two sets of parameters are based on the subscale with stestaigtierd

deviation out of the two subscales of interest from the CFQ and CEBQ. The standdidrdevia

for the CFQ was taken from a data published by Keller and colleagues whbei$&#eQ in a

pilot study examining maternal feeding patterns as a non-shared enviroieéaT; Pietrobelli,



38

Johnson, & Faith, 2006). This standard deviation was found in the monitoring subscale. The
standard deviation for the CEBQ was taken from a data published by Carnelldfe\(2007)
whom developed the CEBQ. This standard deviation was found in the Food Responsiveness
subscale. It was previously determined that the highest sample estiggésted by the output
would be accepted as the sample size. The sample size analysis whiath thiiparameters
for the CFQ was the highest; therefore, the estimated sample size isidipaas for each three
exposure categories.
llI.F. Analysis Plan

lIl.F.1. Data Management

All data were entered into a Microsoft Office Access® 2003 database andtednnetio
a SPSS® version 16 database. Seventy-five percent (n=84) of participamedatiouble-
entered to ensure accuracy of data entry. One question of the nine on therestrixtcale of
the CFQ was left off the survey. Therefore, the subscale score wasteal¢ataestriction
based on eight questions. For maternal restriction in her own eating, the sutzdodesdisix
guestions, but due to consistent incomplete answers to one question it was not used fadcalculat
the subscale. Otherwise all data was used as intended.
lll.F.2. Statistical Analyses

The recruitment outcomes were presented in terms of recruitment sitder to
understand any differences in samples from the two sites. Descriptive \@v@béeexamined
with the entire sample, and compared between the three groups. The four hymiekgsed
in this study were all based on the mean scores of subscales from eilBEQtloe CEBQ. For

all subscales, mean scores ranged from 0-4 and median splits of the suloseale/ee
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calculated for of the multivariate analyses. Due to the similarity afaadtected from the
subscales, the analysis plan for all of the primary hypotheses wasadlenti

A one-way ANOVA with Tukey’s post-hoc test was used to compare means ofdbe thr
exposure groups on the Maternal Restriction and Control/Monitoring subscales &Qhart
the Satiety Responsiveness and Food Responsiveness subscales of the CEBQ. Feur multipl
logistic regressions were performed to examine the effects of ifaaing type (BF versus
PUMP, or BF versus FM) on the scores on the subscale criterion variables)ahfeeding
restriction, maternal feeding monitoring, child satiety response, and chddésponsiveness;
scores were dichotomized into “low” or “high” categories for the logistigession analyses. A
median split was used to determine if a mother’s/child’s mean score wasditdivgh”. A
model-building approach was used to adjust for possible confounders. The models firs
accounted for child and mother characteristics (i.e. child BMI, materna), Biv¢h
demographics (i.e. maternal education level, income level), and lastly the ‘s\othereating
style (i.e. maternal restraint in her own eating). Model 1 adjusted for @nltieg Model 2
added maternal BMI. Model 3 added maternal race/ethnicity, maternatieddesel, and
parity at birth. Model 4 added maternal restraint score. This approadfasedon literature
suggesting confounding effects of maternal and child characteristics onlépendent and
dependant variables in previous studies.

Finally, secondary exploratory analyses were performed to understand the
interrelationships between current child eating and current feeding behaVio explore the
potential association of concurrent maternal feeding styles and childhood ea@ngbein
early childhood, Pearson’s correlations were performed comparing scoressabgbales from

the CFQ and CEBQ. Pearson correlations between both maternal feeding andtictyld e
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behaviors (scores on subscales) of interest and child overweight outcomest @Mhonths,

36 months and at time of data collection) were conducted. Mean of subscalev&reres
evaluated through t-test analyses on child weight status at 24 months, 36 monthsnaandfat ti
the data collection. Weight status classifies children as underweight,Inatmsk for
overweight, or overweight based on their growth percentile; for these ampbdeipants were
classified as either normal weight or at-risk for/overweight (undgiwgarticipants were
excluded). A small number of underweight child participants were excluded fraghtwgéatus
analyses: six child participants were excluded due to being underweight at 2% i@oattone
child participant was excluded for current underweight. Those in the at-risk fevesght and
overweight were grouped together for these analyses because they are Im¢hobthe
“normal” weight classification which was developed to ensure healthwtlgnoatterns. Similar
reasoning in addition to the low frequency of participants in the underweight stasifichtion
led to their exclusion from these analyses. Lastly, Pearson correlagiotvsen growth
percentile and mean subscale scores were performed. These analgsdsngeseparately for
the normal weight children and the at-risk/overweight children to accessftargrites between
these two groups in relationships of child eating and feeding styles and groeehtpe.

This statistical plan allowed for an evaluation of the hypotheses detelopie
additionally taking into account the numerous confounding variables associtited wi
breastfeeding, maternal feeding styles, child eating behaviorshdddood obesity risk.
Analyzing the outcome data (maternal restriction and monitoring in feedinghdddatiety
response and food responsiveness subscale scores) in a continuous and dichotomous manner
allowed for a broader understanding of the outcomes in this sample and for edsgodtation

when investigating the role of covariates. The secondary aim was likewisatedan multiple
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ways, using both child BMI and child weight status as overweight indicators. Tlygcaha
strategy provided an evaluation of the relationship between infant feeding arizblzeioral
aspects of obesity (i.e. maternal feeding styles and child eating behavidrsrovided an
exploration of the interrelations of these behavioral variables with biologicares (i.e. child

BMI, child weight status).
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CHAPTER IV

RESULTS

IV.A. Introduction

This study evaluated whether maternal feeding styles and child eatiengdrshrelated
to obesity in a sample with diverse infant feeding strategies. The primasyere developed
to understand how these feeding styles and eating behaviors in the preschaokbydaase
been influenced by infant feeding styles, in particular breastfeedingsveos breastfeeding and
using a bottle versus not using a bottle. The exploratory aims were developed io order t
understand the interrelations of maternal feeding styles and child eatangdsshn the
preschool years, as well as to understand their effect on obesity outcomessultkare as
follows.

IV.B. Recruitment Statistics

Recruitment occurred between March and June of 2008. In total, 111 women were
recruited and completed the survey. There were two main recruitmentissategl
recruitment outcomes for these strategies are presented on Table 3 o orterstand any
potential differences (i.e. response rate, criterion group distribution) &etive two recruitment
strategies to guide future research in this area. Abington PediatricedgJbias the setting for
in-person recruitment and the majority of participants (75.9%) came fromitdi©f 101
participants from AbPeds who completed brief screening forms, six (5.9%) decline
participation and nine (8.9%) were ineligible. Those who declined were not requgtadet

their reason. Reasons for ineligibility were a prior serious child health prab& could have
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effected eating or growth (n=3), mother’s prior or current diagnosis of &g eldorder (n=4),
adoptive child with mother having no knowledge of infant feeding remaining (n=1), and
mother’s inability to breastfeed due to pharmaceutical drug use (n=1). Of thiairegreligible
participants, 86 (100%) completed informed consent procedures and 70 (83.7%) of eligible
participants returned a completed survey before leaving AbPeds and 16 (18.&8%)werran
envelope to return the surveys when completed. Of 16 that took the survey home to complete,
13 participants (81.25%) returned it. For anonymity purposes no contact informasgion wa
collected from participants, therefore no follow-up contacts were made itadrearticipants to
returns surveys.

The medical charts of the 83 child participants whose mother’s did provide camplete
surveys were reviewed for breastfeeding verification and child growth bidigent feeding
verification was completed on 96.5% of the sample from AbPeds and child growth data was
gathered for 92.6% the sample from AbPeds. Incomplete infant feedingatenifiand child
growth data collection occurred in most cases due to incomplete medical recads;

participant’s chart was never located.

Table 3. Recruitment Statistics for Abington Pediatics & the
Breastfeeding Resource Center
Recruitment Abington Breastfeeding
Pediatrics Resource
n=83 Email
n=25
Ineligible Screened 8.9% (9) 0% (0)
Response Rate* 90.2% (83) 80% (24)
Breastfeeding Verification Rate 95.7% (79) 20.8% (5
Complete Child Growth 96.5% (80) 92.6% (23)
Information
Number of BF Group 27.7% (23) 60% (15)
Number of PBM Group 24.1% (20) 20% (5)
Number of FM Group 48.2% (40) 20% (5)
*Non-responders are those who were screen but ¢licbnplete survey
**Note: Remaining three participants were recruitgdwvord of mouth
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The recruitment took place four days a week for six weeks. Most patients initing wa
area were receptive and interested in the research study. The AbHedasstateptive to the
research study and facilitated the medical chart review procedurefting sharts aside after
appointments were completed. Also, office space was provided in order to raaks c

A secondary recruitment strategy utilizing the BRC listserv resultéhe recruitment
22.5% of the final sample. The email was sent to approximately 63 women. The email was
forwarded by some women, so estimating the number of women who received this el i
possible. Numerous responses were received, the majority of which weredecehefirst 72
hours after sending the email. All BRC responders were contacted by email or phioae b
researcher, and were asked whether they had a child aged 3-6 years anldaflttiee ability to
recall detailed information on infant feeding of their youngest child inap@atrange. From that
group, 30 potential participants agreed to complete the survey and were mailed pd&ikéty
percent of the surveys were returned and all but three were complete. Twe slidvegt have
child growth data completed and one survey was missing a page. The particgrants w
contacted about the missing data; the survey missing a page was completeadthertheere
not. However, those surveys were included in all analyses that did not require chtlul dgtay
For participants recruited by the BRC listserv, breastfeeding \ardficwas performed if the
mother attended Abington Pediatrics and gave permission for their chartetadyeed; this
resulted in 20.8% of the BRC participants having breastfeeding behaviorsd:erifi

Lastly, three participants were recruited by word of mouth. These panisipompleted
surveys and returned them to the researcher by mail. The medical chart degaifreasin 2 of

these participants, as their children attend AbPeds. This recruitmentdasudtfinal sample of
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111 mother-child pairs, with an overall breastfeeding behavior verificationfrdi®5% (n=86)
for the entire sample.
IV.C. Demographics
Demographics of the sample were examined as a whole and by infant feedipg gr
Mothers in this sample reflected the demographics surrounding AbPeds and the BRC, and
therefore tended to be white, non-Hispanic, highly educated, and of high income. The

demographic data is presented in Table 4.

Table 4.

Demographics of Sample and Demographics by Infantdeding Group

Demographics All BF PUMP FM P
Participants
Moms Age, yearspean (SD) 36.00 (4.31) 36.69 (3.97) 35.79 (4.45) 35.32 (4.76)0.47
Childs Age,mean (SD) 4.05 (1.01) 3.98 (1.04) 3.96 (0.98) 4.16 (1.03) 70.6
Weeks of Breastfeedingiean (SD) 35.7 (44.37) 73.32 (46.85) 31 (19.47) 9.62 (18.58 0.00**
Child Gender 0.07
Male 57 (51.8%) 22 (53.7%) 7 (28%) 24 (54.5%)
Female 53 (48.2%) 19 (46.3%) 18 (72%) 20 (45.5%)
Mom Race Ethnicity 0.40
White, non-Hispanic 93 (83.8%) 37 (90.2%) 20 (80%) 36 (80%)
Black, African American 11 (9.9%) 1 (2.4%) 3 (12%) 7 (15.5%)
Hispanic 3 (2.7%) 2 (4.2%) 1 (4%) -
Asian American/Pac. Islander 2 (1.8%) - 1 (4%) 1 (2.2%)
Other 2 (1.8%) 2 (4.2%) - 1 (2.2%)
Child Race Ethnicity 0.07
White, non-Hispanic 94 (84.6%) 37 (90.3%) 20 (80%) 37 (82.2%)
Black, African American 9 (8.1%) - 3 (12%) 6 (13.3%)
Hispanic 2 (1.8%) 1 (2.4%) 1 (4%) -
Asian American/Pacific Islander 1 (1%) - 1 (4%) -
Other 5 (4.5%) 3 (7.3%) - 2 (4.4%)
Parity
Multiparious at Interview 94 (92.1%) 37 (94.9%) 19 (90.5%) 38 (90.5%) 0.73
Primiparious at Child’s Birth 48 (43.2%) 19 (46.3%) 14 (58.3%) 16 (35.5%) 0.30
Household Income Level 0.02*
< $50,000 3 (2.8%) 1 (2.6%) 1 (4.3%) 1 (2.3%)
$50,000-$74,999 11 (10.4%) 4 (10.3%) 0 (0%) 7 (15.9%)
$75,000-$99,999 22 (20.8%) 2 (5.1%) 6 (26.1%) 14 (31.8%)
>$100,000 70 (66%) 32 (82.0%) 16 (69.6%) 22 (50%)
Maternal Education Level 0.13
High School diploma or less 3 (2.7%) - 1 (4%) 2 (4.5%)
Some College 13 (11.8%) 2 (4.9%) 4 (16%) 7 (15.9%)
College Graduate 39 (34.6%) 14 (34.1%) 5 (20%) 19 (43.2%)
Beyond college 56 (50.9%) 25 (61%) 15 (60%) 16 (36.4%)
Mom Overweight or Obese 41.5% (44) 35.9% (14) PA(8) 57% (24) 0.05*
Child At-risk or Overweight 26.2% (27) 20.5% (8) 9.2% (7) 30% (12) 0.35

*p<0.05 ** p<0.01
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Mothers were 36.69 years old on average, with little variation in age. Forty-oeatperc
of mothers in this study were currently classified as overweight oepbiesilar to the
Pennsylvania state average of 53.1% for women (CDC, 2007). There were siggificgnt
differences in maternal weight status with 35.9%, 24.9%, and 57% of participants being
overweight or obese in the BF, PUMP, and FM groups, respectively. Family incaet va
significantly between groups, with the BF group having fewer participantei$75,000-
$99,999 income level, as compared to the PUMP and FM groups. The children of the
participant’s recruited ranged from 3-6 years old, with the average agedb@igThe age of
the child did not vary significantly between groups. Child gender was evenlpudlisttiin the
entire sample and between groups, except in the PUMP group which was 72% mabkerhowe
this difference was not significant. The child participants were simil&aetormothers in race
with the majority being white, non-Hispanic. About 26% of child participants aerisk to
being overweight or overweight at the time of the interview, and this variegéeigroups with
the FM group having the highest rate at 30%.

Significant differences were found in length of breastfeeding betweepsg All those
in the BF and PUMP group had a minimum of three months of exclusive breastfeedir§f The
group had a mean of 73.2 weekd € 46.84) of any breastfeeding. The weeks of breastfeeding
ranged from 16 to 200 weeks of any breastfeeding. In the BF group, only 41.4% of women used
formula supplementation ever, and for these women the mean infant age of formula
supplementation was 29.24 weegd € 10.90). The mean age of solids supplementation was
5.51 monthsgd =1.22) for the BF group. The PUMP group had a mean of 31.00 wsakks (
19.47) of any breastfeeding. The weeks of any breastfeeding ranged from 12 &kg6 lndhe

PUMP group, 76% of women used formula supplementation ever, and for these women the mean
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infant age of formula supplementation was 15.32 wesks-(3.56). The mean age of solids
supplementation was 5.46 montkd € 1.29) for the PUMP group. The FM group reported
either breastfeeding or not, and those that breastfed did not do so for three monthgeéxclusi
The FM group had a mean of 9.62 weed@d<18.59) of any breastfeeding. The weeks of any
breastfeeding ranged from 0 to 72 weeks. The mean age of formula supplementation was 1.45
weeks §d =2.14) in the FM group. The mean age of solids supplementation was 5.09 months
(sd =1.40).
IV.D. Primary Data Analyses Results

Primary Aim 1. To examine whether breastfeeding during the first 3 months of life, pufzarti
feeding from breast rather than using breastmilk from bottle, is associated with loveznatat
restriction and maternal control of eating.

Maternal restriction was based on the CFQ subscale, which consists of ninenguesti
the original version. Eight items were used to calculate the restriction kubsgee in these
analyses. The mean score for the entire sample was 2.35 (sd=0.85). Monitoring was based on
the CFQ subscale, which consists of three questions. The mean monitoring subsedte sc
the entire sample was 3.12 (sd=0.81). The possible score ranges from 0-4 for botesubsca
achieve Primary Aim 1, univariate and multivariate analyses were pediowith the score on
the restriction and monitoring subscales as the dependent variables and infagtdemginas
the independent variable. The data will be presented as it relates to the hygptbpssed.
Hypothesis 1a: Those children who were breastfed exclusively for at least the first three months
of life will score lower on the maternal restrictisnbscale of the CFQ at 3-6 years of age, as

compared to those not breastfed for at least the first three months of life.
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A one-way ANOVA was computed comparing the mean scores on the CFQ restriction
subscale of children in the three infant feeding groups. The mean differencesnnainat
restriction between the BF, PUMP, FM groups were not found to be statissicadlficant (F(2,

108)= 0.59, p =0.55).

Table 5

Maternal Restriction and Monitoring Subscale Melapsnfant Feeding Group

Mean Scores Std Dev Sig

Infant Feeding Group N on Subscales Level

Restriction Subscale

Breastfed 41 2.24 0.81

Pumped Breastmilk 25 2.36 0.90 p=0.55
Formula/Mixed Feeding 45 2.44 0.87

Monitoring Subscale

Breastfed 41 3.04 0.87

Pumped Breastmilk 25 3.31 0.65 P=0.43
Formula/Mixed Feeding 45 3.09 0.83

Multivariate logistic regression analyses were then performed in ordejusi &or
covariates. For multivariate analyses, the restriction subscale seesdichotomized by
median split procedures. This resulted 45.9% of the sample reporting lowiestaitd 54.1%
reporting high restriction. The median score for restriction and all the sathscales are
illustrated in Figure 2. A stepwise multiple regression was performedhvetBRE group as the
reference group, following this model building approach: Unadjusted, Model 1: childrgende
Model 2: child gender and maternal current BMI, Model 3: child gender and niatenrent
BMI child gender, maternal education level, family income level, and partyth, and model
4: child gender, maternal current BMI child gender, maternal educatidnfeawdy income

level, and parity at birth and maternal restraint in eating score. Mhatestréction in eating was
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based on a six question series taken from Stunkard and Messick’s Three-Faotpr Eati
Questionnaire. For these analyses, the score was calculated based on fivesqiestto

numerous incomplete answers for a question.

Figure 2. Medians CFQ & CEBQ Subscale Sc
by Infant Feeding Group

Subscale Median —e— Restriction
35 —&— Monitoring
./'\.7 Satiety Responsiveness

3 —%— Food Responsiveness

25 . * *
2

15 x/\(
1

Breastfed Pump Formula

Infant Feeding Group

The results the multivariate logistic regression of infant feediogpgyand restriction
level are presented on Table 6, which includes the odds ratios for each model. Idphstecha
model, use of a bottle was not found to be a significant predictor of restriction |ege at6
years, when BF group was compared to PUMP group and to the FM group. After adjfistment
all covariates, use of a bottle was not found to be a significant predictor afti@stievel at age
3-6 years in the final model, when BF group was compared to PUMP group and to the FM

group.
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Table 6.

Odds of Mothers’ High Restriction in Feeding Chddrat Age 3-6 Years
by Infant Feeding Group

BM PUMP FM

OR (95% ClI) OR (95% ClI)
Unadjusted 1 (Ref) 1.23 (0.41-3.11) 1.21 (0.50-2.93)
Model 1 1 (Ref) 1.41 (0.47-4.22) 1.26 (0.51-3.11)
Model 2 1 (Ref) 1.24 (0.39-3.98) 1.24 (0.49-3.15)
Model 3 1 (Ref) 1.30 (0.39-4.37) 1.33 (0.50-3.57)
Model 4 1 (Ref) 1.36 (0.39-4.72) 1.38 (0.50-3.80)

Hypothesis 1b: Those children who were breastfed exclusively for at least the first three months
of life will score lower on the monitorirgubscale of the CFQ at 3-6 years of age, as compared
to those not breastfed for at least the first three months of life.

A one-way ANOVA was computed comparing the mean scores on the CFQ monitoring
subscale of children in the three infant feeding groups. The differences in meatiaest
subscale scores between the BF, PUMP, and FM groups were not found to be dyatistical
significant (F(2, 108)= 0.8 = 0.43). The results of are presented in Table 5.

Multivariate analyses were then performed in order to adjust for covarfates.
multivariate analyses, the monitoring subscale scores were dichotomizestilanraplit
procedures. This resulted in the sample having 39.6% low and 60.4% high monitoring scores.
The median scores are illustrated on Figure 2. The results of the muiévagistic regression
following the stepwise method stated previously to analyze infant feeding gmduponitoring
level are presented on Table 7. In the unadjusted model, use of a bottle was not found to be a
significant predictor of high monitoring level at age 3-6 years, when BF grasgempared to
PUMP group and to the FM group After adjustment for all covariates, use ofawattinot
found to be a significant predictor of high monitoring at age 3-6 years in the fokall mvhen

BF group was compared to PUMP group and to the FM group.
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Table 7.

Odds of Mothers’ High Monitoring in Feeding Childre
Age 3-6 Years by Infant Feeding Group

BF PUMP FM
OR (95% CI) OR (95% CI)
Unadjusted 1 (Ref) 1.90 (0.58-6.24) 1.21 (0.47-8.11

Model 1 1(Refy  2.03(0.58-7.05) 1.19 (0.46-3.10)
Model 2 1(Refy  1.88(0.51-6.90) 1.37 (0.51-3.70)
Model 3 1(Refy  2.00 (0.50-8.09) 1.17 (0.41-3.32)
Model 4 1(Refy  1.89045-7.77) 1.18 (0.41-3.36)

Primary Aim 2: To examine whether breastfeeding during the first 3 months of life, cufzarti
feeding from the breast rather than from a bottle, is associated with an increased use of internal
cues for eating later in childhood.

Internal cues for eating were measured by satiety response and fomusresness.
Satiety response is a positive eating behavior, meaning the child responds to, fwlnasss an
internal cue. Food responsiveness is a negative eating behavior, meaning thembildse
greatly to the presence of food, which is an external cue. Satiety resporsase@®n the
CEBQ subscales, which consists of five questions rated on a 0-4 response scaleanThe me
satiety response subscale score for the entire sample was@®&0.57). Food responsiveness
was based on the CEBQ subscale, which consists of five questions. The mean food
responsiveness subscale score for the entire sample wasd&32Z (). To achieve Primary
Aim 2, univariate and multivariate analyses were performed with the scadne sattety
response and food responsiveness subscales as the dependent variables and infpgtdepdi
as the independent variable. The data will be presented as it relates tootihe$se proposed.
Hypothesis 2a: Those children who were breastfed exclusively for at least the first three months
of life will score higher on the satiety responsiveness subscale of the CEBYyaas of age,

as compared to those not breastfed for at least the first three months of life.
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A one-way ANOVA was computed comparing the mean scores on the CEBQ Satiety
Response subscale of children in the three infant feeding groups. No signifiteneindié was
found (F(2, 108)= 1.26, p = 0.29). The results are presented in Table 8. Multivariatesanalyse

were then performed in order to adjust for covariates.

Table 8. Satiety and Food ResponsiveneSsibscale
Means by Infant Feeding Group

Mean (SD) Sig

Infant Feeding Group N Subscale Scordevel

Satiety Subscale

Breastfed 41 2.17 (0.65)

Pumped Breastmilk 25 1.94(0.45) p=0.29
Formula/Mixed Feeding 45 2.07 (0.54)

Food Responsiveness

Breastfed 41 1.34(0.62) p=0.46
Pumped Breastmilk 25 1.45(0.62)
Formula/Mixed Feeding 45 1.23(0.65)

For multivariate analyses, the satiety response subscale scoesdiethetomized by
median split. This resulted in 36.9% of the sample having low satiety responseascbé&s1%
having high satiety response scores. The median score is illustratedran Zigh stepwise
multiple regression was performed, following this model building approach: Uredljhdbdel
1: child gender, Model 2: Child gender and Maternal current BMI, Model 3: Child gender,
Maternal current, Maternal Education level, Family Income level, antyRabirth, and model
4: Child gender, Maternal current BMI, Maternal Education level, Family lederrel, Parity at
birth, and Maternal Restraint in Eating Score.

The results the multivariate logistic regression of infant feediogpgand satiety
response level are presented on Table 9. In the unadjusted model, use of a baitiedvizsbe
a significant predictor of satiety level at age 3-6 years, wherr@ipgvas compared to PUMP

group (OR: 0.33; 95% CI: 0.12-0.96), in that the PUMP group were 67% less likely to have high
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satiety level. The FM group did not have significantly reduced odds of high satietyvleen
compared to the BF group (OR: 1.21; 95% CI. 0.50-2.93). After adjustment for all casjariate
use of a bottle was found to be a significant predictor of satiety level in thenfodiel, when BF
group was compared to PUMP group (OR: 0.27; 95% CI: 0.07-0.98), with the PUMP group
being 73% less likely to have high satiety level. This prediction was sekisteps of the
model-building, as Table 8 illustrates. The FM group did not have significantly ceddds of

high satiety level when compared to the BF group, after adjustments fovallates.

Table 9. Odds of High Satiety Response in eatingge 3-6
Years by Infant Feeding Group

BF PUMP FM
OR (CI 95%) OR (CI 95%)
Unadijusted 1(Ref) | 0.33(0.12-0.96)* | 0.61 (0.247).5
Model 1 1(Ref) | 0.31(0.10-0.97)* | 0.59 (0.25-1.54)
Model 2 1(Ref) | 0.31(0.10-0.95)* | 0.54 (0.20-1.45)
Model 3 1(Ref) | 0.26 (0.07-0.93)* | 0.64 (0.23-1.80)
Model 4 1(Ref) | 0.27(0.07-0.98)* | 0.64 (0.23-1.80)

Hypothesis 2b: Those children who were breastfed exclusively for at least the first three months
of life will score lower on the food responsiveness subscale of the CEBQ at 3-6fyeggsas
compared to those not breastfed for at least the first three months of life.

A one-way ANOVA was computed comparing the mean scores on the CEBQ Food
Responsiveness subscale of children in the three infant feeding groups. No sigdifieeence
was found (F(2, 108)=0.78, p = 0.46). The results of are presented in Table 8. Multivariate
analyses were then performed in order to adjust for covariates. For maté\amalyses, the
Food Responsiveness subscale scores were dichotomized by median split procedsires. Thi
resulted in 29.7% of the sample having low food responsiveness scores and 70.3% fhaving hi
food responsiveness scores. The median score is illustrated in Figure 2. i&estapitiple

regression was performed, following this model building approach described foy szd@onse
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level, and the results are presented on Table 10. In the unadjusted model, use of a buitle was
found to be a significant predictor of high food responsiveness at age 3-6 year8Fdrenip

was compared to PUMP group and to the FM group. After adjustment for all covarssted a
bottle was not found to be a significant predictor of high food responsiveness & ggar3-in

the final model, when BF group was compared to PUMP group and to the FM group.

Table 10. Odds of High Food Responsiveness ingafige 3-6
Years by Infant Feeding Group

BF PUMP FM
OR (CI 95%) OR (CI 95%)
Unadijusted 1(Ref) | 0.93(0.33-2.68) 0.72 (0.29-1L.76
Model 1 1(Ref) | 0.95(0.31-2.87) 0.72 (0.29-1.79)
Model 2 1(Ref) | 0.97 (0.32-2.94) 0.72 (0.28-1.83)
Model 3 1(Ref) | 1.21(0.37-3.97) 0.85 (0.32-2.29)
Model 4 1(Ref) | 1.16(0.35-3.88) 0.82 (0.30-2.23)

IV.E. Exploratory Data Analyses Results

Exploratory Aim: To explore the interrelationship between current materndihfgstyles and
childhood eating behaviors in young children and child BMI.

First, an examination of the CFQ and CEBQ subscales will be performed through
correlation analyses in order to understand the relations between matetimg stgles and
child eating behaviors. Then, the association between both maternal feedmgrstytdild
eating behaviors at age 3-6 years and infant growth from 2 yearseatcage (m = 4.05) will
be examined. These analyses provide an exploration on eating and feeding bahd\ioes
relationship with child growth during infancy and pre-school years.
Hypothesis 3a: Maternal feeding styles, as measured by the CFQ, and childhood eating styles,
as measured by the CEBQ, will be explored for their intercorrelation in children ageda&3< ye

Some maternal feeding styles were correlated with each otherictR@ssubscale was

positively correlated with pressure to eat subscale (r=p=2101). The pressure to eat subscale
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from the CFQ has four items and asks agreement statements like: "bHmesedpecially careful
to make sure my child eats enough” to which a parent responds “disagree, sliggtlyedisa
neutral, slightly agree, or agree.” Satiety response subscale was posiaivelated with the
slowness in eating subscale (r=0.230.02). The slowness to eating subscale from the CEBQ
contains four items and asks frequency statements like: “My child takegimar80 minutes to
finish a meal”, to which a parent responds “never, rarely, sometimes, oftdnays”.

Slowness in eating is a positive quality in eating behavior with respebesity prevention.
Satiety response was negatively correlated with the enjoyment of food sufszseals6,

p=0.00). Food responsiveness was positively correlated with the enjoyment of foclesubsc
(r=0.57,p=0.00). The enjoyment of food subscale contains four questions and asks frequency
statements like: “My child enjoys eating” to which a parent responds “newely, sometimes,
often, or always”.

Some of the CFQ and CEBQ subscales were found to be interrelated. The presgure to e
subscale from the CFQ was positively correlated with the slowness in adisaake from the
CEBQ (r=0.21p=0.03). The pressure to eat subscales was negatively correlated with the
enjoyment of food subscale from the CEBQ (r= -080.00). Satiety response was positively
correlated with pressure to eat subscale from the CFQ (r48:26)1). Food Responsiveness
from the CEBQ was positively correlated with restriction from the CEQ.41,p=0.00).
Hypothesis 3b: The interrelationships between maternal feeding styles, child eating behaviors,
and childhood obesity outcomes will be explored in children aged 3-6 years.

To explore the associations between feeding and eating behaviors and obesmesut
three analyses were performed. First, BMI at age 24 months, 36 months, and BMina¢ thie

data collection were evaluated for potential associations with the four sfomalsed on in the
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primary aims. BMI is not as effective at evaluating obesity risk il as in adults, therefore
two other analyses were performed using weight status and growth percenblesiy
outcomes in order to best evaluate the relationship between maternal feddsghild eating
behaviors, and child obesity outcomes.

First, Pearson correlations were performed comparing scores onttlutioes
monitoring, satiety, and food responsiveness scales and child BMI at 24 months, 36 months, and
Current BMI. Results indicated positive correlations between BMI at 24 morth2(@y
p=0.05), 36 months (r=0.26=0.01), current BMI (r=0.3(0y=0.00) with food responsiveness
score. The association between BMI and food responsiveness became stridmgpeadscipants
in this sample became older. A negative correlation was found between currefmt=EM8,
p=0.01) and satiety response score. This correlation was not found betwagnrespiense at
time of data collection and retrospective BMI measurements (age 24 months or 36.months

Next, possible relationships between child feeding and eating behavioregnd status
at 24 months, 36 months, and at time of data collection were evaluated througinahgses.
For these analyses, six child participants were excluded due to being untdeaw@y months
and one child participant was excluded for current underweight. T-tests wererysetf
comparing the mean subscale scores on CEBQ and CFQ subscales of inthikseaofio the
two weight status groups of normal weight and at-risk for overweight/ovdratiqges 24
months, 36 months, and at the time of data collection.

The weight status at 24 months of age was calculated for 100 child participantsiwho ha
complete data and were not underweight. T-tests were performed compeaanguiscale
scores on the four subscales of interest of the normal weight child partscgi®4 months and

the at-risk/overweight participants at 24 months. No significant differencéowad ¢(100)= -
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0.24,p=0.82) between the mean restriction subscale score of the children who werk norma
weight (mean =2.3%d= 0.86) and at-risk/overweight (mean =2.4d~= 0.75) at 24 months.

No significant difference was fount{100)= 1.09p=0.28) between the mean monitoring
subscale score of the children who were normal weight (mean s82%).77) and at-
risk/overweight (mean =2.94d= 0.88) at 24 months. No significant difference was found
(t(100)= 0.88p=0.38) between the mean satiety response subscale score of the children who
were normal weight (mear.09,sd= 0.58) and at-risk/overweight (mean =1.86= 0.55) at

24 months. No significant difference was fout{d@0)= -1.65p=0.10) between the mean food
responsiveness subscale score of the children who were normal weight5h&8rsd= 0.74)

and at-risk/overweight (mean =1.58= 0.66) at 24 months.

The weight status at 36 months of age was calculated for 103 child participantsdwho ha
complete data and were not underweight. T-tests were performed compeaanguiscale
scores on the four subscales of interest of the normal weight child pantscgidahe time of the
interview and the at-risk/overweight participants at 36 months. No significéeteti€e was
found ¢(103)= -0.36p=0.72) between the mean restriction subscale score of the children who
were normal weight (mean =2.38]= 0.85) and at-risk/overweight (mean =2.40+ 0.81) at
36 months. No significant difference was fout{d@3)= 1.04p=0.30) between the mean
monitoring subscale score of the children who were normal weight (mean s®-1@,74) and
at-risk/overweight (mean =2.98d= 0.92) at 36 months. No significant difference was found
(t(103)= 1.6p=0.11) between the mean satiety response subscale score of the children who were
normal weight (mear 2.14,sd= 0.60) and at-risk/overweight (mean =1.88= 0.43) at 36
months. A significant difference was fount(iL03)= -2.36p=0.02) between the mean food

responsiveness subscale score of the children who were normal weight5th&drsd= 0.72)
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and at-risk/overweight (mean =1.821= 0.69) at 36 months. Children who were at-risk or
overweight at 36 months had higher mean food responsiveness scores at ages ®lél year
(mean= 4.05 years, sd = 1.01).

The current weight status was calculated for 102 child participants who had tsomple
data and were not underweight. T-tests were performed comparing mean sulosealersthe
four subscales of interest of the normal weight child participants at thetithne interview and
the at-risk/overweight participants at the time of the interview. No signffidifference was
found ¢(100)= -0.82p=0.42) between the mean restriction subscale score of the children who
were currently normal weighin(=2.32,sd= 0.89) and at-risk/overweightn(=2.48,sd= 0.63).

No significant difference was fount{100)= -0.02p=0.98) between the mean monitoring
subscale score who were currently normal weight3.12,sd= 0.77) and at-risk/overweightn(
=3.12,sd= 0.83). No significant difference was fourtL00)= 1.9,=0.06) between the mean
satiety response subscale score who were currently normal waigBt12,sd= 0.60) and at-
risk/overweight in =1.88,sd= 0.47). The mean satiety response subscale score of children who
were currently normal weighin(=2.12,sd= 0.60) and the at-risk/overweight group £1.88,sd

= 0.47) approached a significant differenf@@0)= 1.9,p=0.06), with the normal weight

children having a higher score. No significant difference was fa{bal0)= -1.46p=0.15)

between the mean food responsiveness subscale score who were currently eayhtgine
1.29,sd= 0.74) and the at-risk/overweighmh £1.53,sd= 0.66).

Lastly, child participants who were normal weight at the time of the ietgrand child
participants who were at-risk/overweight were separated for folgpaanrelational analyses.
Pearson’s correlations between growth percentile of the child and ntearalsuscores of

restriction, monitoring, satiety response, and food responsiveness were pedorthe normal
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weight group (n=78). A positive correlation was foun@8) = 0.24p = 0.04) between the food
responsiveness subscale and child growth percentile at the time of the intardieating
normal weight preschool-aged children with higher food responsiveness had slighdy hi
growth percentiles. In the children of normal weight, no significant ctioetawere found
between growth percentile and the three other subscales: restnfi®n=< 0.00p = 0.99),
monitoring ¢(78) = -0.08p = 0.47), and satiety respons€/@) = -0.16p = 0.16).

Pearson’s correlations were then performed between child growdmpkErand mean
subscale scores of restriction, monitoring, satiety response, and food respossiarees
performed on the children who at-risk/overweight (n=26). A strong positive @torelvas
found §(26) = 0.60p = 0.00) between the food responsiveness subscale and child growth
percentile at the time of the interview, indicating at-risk/overweigtgghi@ol-aged children with
higher food responsiveness had higher growth percentiles. In the at-risk/gyerebeidren, no
significant correlations were found between growth percentile and theotieresubscales:
restriction ((26) = 0.32p = 0.12), monitoringr(26) = -0.15p = 0.47), and satiety response
(r(26) = -0.26p = 0.20).

IV.F. Summary

The data presented explained the recruitment and the primary and seconlyagsana
The analytic strategy allowed for an understanding the relationships of fieéainig and later
childhood feeding and eating outcomes. The results were presented as thdyaelz
hypotheses developed. The final chapter will describe the implications of thate aad

conclusions of this study will be stated.
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CHAPTER V

DISCUSSION

V.A. Summary of Results
V.A.1l. Recruitment Results

Recruitment neared the goals set for the study. Recruitment proceededwvith fe
setbacks, and the additional strategy of the BRC email listserv allowedfeased numbers of
women in the PUMP group. The recruitment site reported no concerns of disruption due to the
recruitment procedures and patients and staff were receptive to the studgst inte
breastfeeding and obesity was expressed by many potential participaptssaitdly added to
the ease of recruitment. The anonymity and brevity of participation likalgased willingness
for mothers to participate. The waiting periods during both well and sick pediattsc
allowed sufficient time to complete this short survey.

The greatest difficulty was in recruiting the PUMP group. This was in patbdigne
mothers reporting pumping, but not until after the three month point and also a limited number of
mothers reporting returning to work within three months of giving birth. In futuckes,
recruitment of women who breastfeed with the use of a bottle might be increasedding a
more diverse sample in regard to income levels and family structure. Orealitment
procedures were successful.

V.A.2. Results of Primary Aims
Hypothesis 1a was not supported. Hypothesis 1a stated that those children &vho wer

breastfed exclusively for at least the first three months of lifesailte lower on the maternal
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restrictionsubscale of the CFQ at 3-6 years of age, as compared to those not breastfieddor a
the first three months of life. In univariate analyses, no differences auand fn restriction
subscale means between the BF, PUMP, and FM groups. The multivariatesapatysened

to evaluate this hypothesis likewise did not add support after adjustment for imgostariates,
as the 95% confidence intervals of the odds ratios were wide.

In this study, maternal restriction in feeding her child did not vary amongt iigfading
styles (BF, PUMP, FM) in a significant way. A recent study investigatiaternal factors
related to maternal restriction in feeding during their child’s fwst years of life found that
maternal age and maternal mental health at six months, in addition to breagtfeedaall
negatively correlated to maternal restriction (Blissett & Farrow, 2086)there are numerous
factors that might affect maternal restriction in feeding and it is lplesiat these were not all
accounted for. Additionally, a previous study attempting to understand the potentiatimgedi
effect that restrictive feeding practices might have in the bredstfgebesity relationship,
found it only had a small effect the relationship, even in a large sample (TavéeShian,
Scanlon, Grummer-Strawn, Sherry, & Gilman, 2006). Due to the multiple factoeg¢hat
involved in maternal feeding and obesity and due to the possible small effecinsioegy &
significant relationship proves difficult. But the results from this studytlee first assess bottle
use, so it is important to look at the null results related to maternal restricteeding when
assessing whether a potential relationship should be investigated in the future.

Hypothesis 1b was not supported. Hypothesis 1b stated those children who were
breastfed exclusively for at least the first three months of lifesatdre lower on the
control/monitoringsubscale of the CFQ at 3-6 years of age, as compared to those not breastfed

for at least the first three months of life. In univariate analyseasfisent differences were not
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found in monitoring subscale scores means between the BF, PUMP, and FM groups. The
multivariate analyses performed to evaluate potential differencegeinoemonitoring between
the BF and PUMP groups and BF and FM groups did not add support after the adjustment for
important covariates as the 95% confidence intervals of the odds ratios werénwiule study,
maternal monitoring in feeding her child did not vary among infant feeding $§Bfe$PUMP,
FM) in a significant way. Previous studies have found that maternal monitoringtesiro
increase child obesity risk, but one study investigating maternal monitoring agchahd&ctors
related to it found that breastfeeding (measured as a continuous variable byweaesetedpted to
maternal monitoring in feeding at age 1, but was not related at age 2 (Blissetos&/ F2006).
This finding might point out that the other factors related to maternal feeathghéld obesity
might overpower any effect that infant feeding style has, as the child becddee. Lastly,
bottle use was not assessed in previous studies, so the null findings related td materna
monitoring and infant feeding style of the current study are important to congidarassessing
whether a potential relationship should be investigated in the future.

Hypothesis 2a was supported. Hypothesis 2a stated those children who wefedbreast
exclusively for at least the first three months of life will score higimethe satiety
responsiveness subscale of the CEBQ at 3-6 years of age, as comparedrotthieessestfed for
at least the first three months of life. In univariate analyses, sigrtificherences were not
found in satiety response subscale scores means between the BF, PUMP, aaddsM Bhe
multivariate analysis did provide evidence to partially support Hypothesis 2a. Tiinanmate
analyses were performed to evaluate potential differences in level ¢§ sasponse between
the BF and PUMP groups and BF and FM groups. Before adjustments for any esvaeat

PUMP was 67% less likely to have high satiety response when compared to the BF ¢gpoup. T
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stepwise model showed this difference slightly increased as covaraesdded, with the
largest odds ratio increase occurring after maternal demographicsn@hatducation level,
family income level, parity at birth) were added to the model. After adjustimechild gender,
maternal BMI, maternal education level, family income level, patibireh and a mother’s
restraint in her own eating, the PUMP group was 73% less likely to have hagly sesdponse at
3-6 years old, when compared to those in the BF group. Similar trends satiety@espons
difference were seen between the BF and FM groups with the FM group beinkelys® Ihave
high satiety response, however the findings were not significant.

Hypothesis 2b was not supported. Hypothesis 2b stiatse children who were
breastfed exclusively for at least the first three months of lifesadle lower on the food
responsiveness subscale of the CEBQ at 3-6 years of age, as compared to thresestied for
at least the first three months of life. In the univariate analysis, theeenmesignificant
differences in food responsiveness subscale means between the BF, PUMP,grodgsM The
multivariate analyses performed to evaluate potential differenchs ievel of food
responsiveness between the BF and PUMP groups and the BF and FM groups. The resulting
data did not add support for hypothesis 2b, even after adjustment for important coaarthges
95% confidence intervals for the odds ratios calculated were wide.

In conclusion, the hypothesized relationship between infant feeding type ity sat
response was supported. The remaining hypotheses could not be accepted withitige result
data. Due to the level of significance in many results, few conclusions caavire @i
hypothesis 1a, 1b, and 2b. The support for hypothesis 2a is partial in that signifieaahdds

were found between the BF and PUMP groups, but not between the BF and FM groups. The
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results of the primary analyses follow the analytical plan and have all@wvadHhorough
evaluation of the primary hypotheses.
V.A.3. Results of Exploratory Aim

The secondary aim was to explore the interrelationship between curremahtdeding
styles and childhood eating behaviors in young children and child BMI. This aim was me
through the development of two related hypotheses and numerous analyses. Hypothesis 3a
stated that an exploration of the intercorrelations between maternalgfetyles, as measured
by the CFQ, and childhood eating styles, as measured by the CEBQ, in childrencagal S-
would be performed. To evaluate this hypothesis, correlation analyses werenpdrbn all the
subscales of the CFQ and CEBQ. From the results of this study, intenglaétween the
maternal feeding styles measured by the CFQ and the child eating behasdsisged by the
CEBQ was found. A mother’s level of pressuring her child to eat was codreldkenumerous
of child eating behaviors. It was found a mother’s level of pressuring heralaht (CFQ) was
positively associated to slowness in eating (CEBQ), which seems intitavparent might
prompt a slower eater more often than a fast eater. Mother’s presshitthtp eat (CFQ) was
negatively associated with enjoyment of food in children (CEBQ), meaning reottierse
children were less interested in food also tended to use less pressure whertlieadthgd.
Mother’s pressuring child to eat (CFQ) was positively associated wigtyseesponse (CEBQ),
meaning that mother’'s who pressure their child to eat more, also report thahiloeéen
respond more to fullness. Lastly, maternal restriction in feeding (CFQpeoatively associated
with a child’s food responsiveness (CEBQ), which provides evidence for the assoofati
maternal restriction with maladaptive child eating strategies. Dumetoross-sectional nature of

this study in regards to maternal feeding strategies and child eatitegsss, it is not possible to



65

make conclusions on causal relationships between maternal and child behavior,only clate
they are related with each other.

Hypothesis 3b stated that an exploration of the associations between the irtesta|a
among feeding and eating patterns during infancy and childhood with childhood BMI would be
performed. To explore these relationships, three analyses were perforrttezlgurpose of this
exploration. First, the linear relationships were examined between childiihe four
subscales focused on in the primary aims. There was a slight positive morieéttveen food
responsiveness subscale score and BMI at 24 months, 36 months, and current BMI (mean age
was 4.05 years). The correlation was strongest with the child’s currefttwéigvas interesting
that a linear relationship existed between BMI and food responsiveness oyeitimigM| at 24
months having the weakest correlation compared to BMI at 36 months then current 8MI (3-
years). However, food responsiveness was only measured currently, so this ¢yletnckteict
that concurrent obesity outcomes and eating behaviors have stronger relatjadhahiparrent
eating behaviors and previous obesity outcomes.

A negative association was identified between current BMI and satsgignge, meaning
that mothers’ of preschool-aged children report their children respond less ted@mtheir
child BMI's increases. To add to this finding, mean differences betweemitymermal
weight children and currently at-risk for overweight or overweight childree eealuated,
satiety response was higher in the normal weight children and this diffepproaehed
significance. Finally, when correlations between concurrent growthrggecand child feeding
and eating behaviors were evaluated in the normal weight and at-risk/overgreighs
separately, it was found that food responsiveness was positively assoctatgtowih

percentile. This association was much stronger in the at-risk/overweagit which might
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point to the importance of child eating behaviors in children who are alreadk &biri
overweight or who are overweight. In summary, the results support the connectiearbet
obesity measures like BMI, growth percentile, and weight status, and dmig lkeahaviors.
Maternal feeding behaviors, as measured by the CFQ, were not related tpmeeasires in
this study.

V.B. Findings

The main findings of this study offer evidence to the role of infant feeding intth/sa
response and obesity risk in preschool-aged children. It was found that when cbtopare
breastfed infants who were fed without a bottle in the first three months, bdeimdéints fed
with a bottle are less likely to respond to fullness while eating during teehmor@ years. A
similar finding was seen in between those who were formula fed, when comptréidemon-
bottle breastfed group, but the lack of significance of this finding, points to furtpleraton.
The differences identified between these infant feeding groups indicatescissity of
measuring bottle use when investing breastfeeding'’s role in obesity preventiarulgdy in
regard to later child eating behaviors.

Additionally, within this sample, satiety response was found to be negativedyatedr
with BMI. This supports and adds to recent studies connecting satiety responsgram c¢hil
obesity risk (Carnell & Wardle, 2008; Viana, Sinde, & Saxton, 2008). Food responsiveases
correlated with obesity outcomes, including BMI at 24 months, 36 months, and at time of
interview. There were also mean differences in food responsiveness sctiresmrmial weight
children having lower scores and the correlation between growth percentilgoand f

responsiveness was stronger in the at-risk/overweight group. This supports prexmsstat
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found food responsiveness is related to obesity outcomes, and uniquely adds to these $indings a
it is the first study to my knowledge that focused on preschool-aged children é¢iaiha2008).

V.C. Limitations of this study
V.C.1. Design Limitations

While theory-based and designed with deliberation, this study does haatidingt
First, the retrospective design lends toward misclassification biadakBgtcation is possible as
infant feeding group status is being established retrospectively. HQwgstmatic cross-
validation of the mother’s recollection of breastfeeding with medical charmmattion will
reduce misclassification. Secondly, selection and reporting bias coulthexiist study. One
concern was whether a potential child participant’s weight would bedeia refusal to
participate. For example, a mother of an overweight child might be hesitantiégopéet In this
study, the refusal rate was not high and those who did refuse often stated privaneaxithe
reason.

This study focused on the behavioral outcomes related to obesity and the behavioral
aspects of infant feeding. Due to the scope of this study, it is not possible t@atecte
potential biological influences of breastfeeding on these outcome varidiflesiological
components of breastfeeding should be researched in regard to obesity prevention, but could not
be examine in the current study.

V.C.2. Methodological Limitations

The methods of this study were developed to best achieve the aims of the stuchein a t

efficient manner, considering the limited resources for data collectiba.sdmple came from an

area where breastfeeding was more common, particularly exclusive ledasgifeThis led to a
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homogenous sample of primarily white, highly educated, and high income women. Téerefor
the main limitation of this study is the lack of generalizability of thashrfgs.

The measures utilized had limitations as well. The information related to mymps
collected using one question on a 4-point frequency scale, and only asked about Hredirst t
months of infant feeding. In collecting the data, it became apparent tmaafgrmothers, the
use of a pump increases after three months for those returning to work. In futatigatsvas,
it would be best to not constraining the questions of pump use to the first three months, or to ask
guestions about pump use across the first year of feeding. Also, the charts atpedsadffice
utilized for this study contain very specific details about pumping, such as tumtof ounces
of breastmilk fed per day by bottle at each well visit. Therefore, informatitected at well
visits could have been used to track changes in bottle use during the first y@amebid have
added to systematic classification of children into a feeding group.

Lastly, while both the CFQ and the CEBQ are validated instruments, these findings
would be enhanced through observational data related to the feeding and eating outcomes.
Observations of maternal feeding strategies are often performed in the hbimevas not
possible in the current study, but future research should utilize observations or could add more
guestions related to parent feeding. Child eating behaviors are best measurecatora
experiments that measure eating without hunger, speed of eating, and unresataiged e
Additionally, more detailed infant feeding behavior data could be collected througivatisns
of feeding in the home or laboratory environment. Whether a mother is breasti@eblottie
feeding, she could be observed for number of feeding prompts she gives to her irdant, @m
praise as a result of feeding, and her feelings on the feeding sessionsiaMatetrol in bottle

feeding would also be interesting to measure in a laboratory setting; tkdsbeodone through
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the use of opaque bottles which would reduce the amount of visual cues received by the mother
and infant. In conclusion, to fully understand the findings related to bottle use ahgd satie
response, laboratory studies are necessary.

V.C.3. Analytical Limitations

The subscales from the CFQ and CEBQ have continuous outcomes, which in most cases
is preferred to a dichotomous outcome. Dichotomiaiegntinuous variable can lead to a
reduction in statistical power, as weaker statistical tests must thempb@yed. It can also take
away from the variation that exists in a sample. However, a median split prosedunsed in
this study for the multivariate analyses. This was primarily doneaf® ef interpretation as the
multivariate analyses were exploring differences among three groupeumterous covariates,
on an outcome variable that is not intuitive to those unfamiliar with using it. It ae@s al
considered because of the minimal variation on subscale scores among the Satupée
studies in a similar sample might require a larger sample due to the lowexjected variation
seen in this sample. The sample calculation used expected 0.25 differences Simiaost
groups, and a 0.50 difference between the outlying groups; however, variations amiblis s
were smaller ranging from 0.05-0.23. Therefore, sample size was likedygar for the lack of
significance in many of the findings.

Obesity outcomes are best measured by BMI z-scores. Growth Perieatdimilarly
accurate measure, however the preferred is BMI z-scores. There ferdoalyses using the
data from this study should calculate BMI z-scores for the child partisipanbss their life and
use these to understand the effects of child feeding and eating behaviors r@inféecfiag on
obesity risk and outcomes. Also, when investigating child feeding and eating behasgliors a

obesity outcomes, it would be most interesting to track these behaviors overtoneondance
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with growth. Unfortunately, the limits of this study only allowed for growtla datbe collected
across the child’s life, but future prospective studies should measure childyfaadieating
behaviors across time as well.

In summary, many of the limitations of this study occurred due to the limitedroes
and time to complete it. Limitations related to the racial composition, educdgeahkland
other demographics were controlled for in multivariate analyses. Howawdarsiata on a
more diverse sample is necessary in order to truly understand the role of iefhmg e
obesity. Potential for future research in this area will be discussed and fwtjgestions for
addressing these limitations in larger and more resourceful studies.

V.D. Future Research

The development of this study came as a result of the gap in literaturebehee
findings that breastfeeding reduced obesity and findings that obesity was telaehavioral
outcomes. Only one previous study, to my knowledge, investigated how breastfeeditegl affe
maternal feeding behaviors (restriction) later in infancy, and this only looladuldten who
were two years old (Taveras et al., 2004). This study presented importantilestriging that
breastfeeding was related to later maternal feeding styles, hoivevaluated them using only
four questions from the CFQ and did not investigate child eating outcomes. The role of the
current study was to investigate breastfeeding with feeding and eahitg ihgoreschool-aged
children who might have better established feeding and eating styles thathé&wo years old
who are still evolving their styles. The current study also investigatethffuetance of the
bottle in infant feeding and whether breastmilk in a bottle was different thastfleeshing, in
terms of obesity outcomes. This has led to interesting findings related tg segpponse and

points to the continuation of this research.
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Future studies investigating breastfeeding’s effect on obesity risk shroplthsize the
bottle and cues associated with the bottle (i.e. amount of food remaining, weighthas/
independent variables in their studies. Previous research which has overwlweinmagted
breastfeeding to reduced obesity risk, has not accounted for the bottle. A stutgatimgsthe
risk of obesity in children who are exclusively breastfed versus bottle-tadra@astmilk, mixed
formula-breastmilk fed, and formula-fed only children is warranted to clafiesstudies which
have contradicted the larger body of research that finds breastfeeding toco@ v @gainst
obesity. Also, behavioral research in obesity often focuses on child feeding augd eati
behaviors, but it is important also to understand more about infant behaviors of eating and
feeding. It has been shown that eating behaviors are learned, therefooedhveenunderstand
about what both the baby and mother learn about eating and feeding during a child’s thiancy
more likely early and effective interventions for obesity will be dgved (Johnson, 2000).

Building directly on the current findings, future research should investigate iieleding
in a more diverse sample in respect to race, income, and educational level. Msee prec
measures of pumping use should be considered, as the number of ounces per day could be
reported in patient charts. More precise measurement of child eatingdysisinould be
employed through the use of laboratory sessions that measure eating withgmust tunich is a
measure of satiety response. Maternal feeding styles could likewiseasened through
observations; however this would best be performed in a natural environment. Moreover,
employing a prospective study to examine infant feeding, infant growteymahteeding styles,
and child eating behaviors would allow for an understanding of crucial periods of behavior
development in the reciprocal relationship that exists between the mother and &elding

and eating. Whether a future study builds directly on these findings or uses sty
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classifying breastfeeding and pumped breastmilk feeding sepatdieligve these findings will
be useful for those adding to the literature on breastfeeding and obesity risk.
V.E. Implications
In a unique way, this study contributes to the understanding of breastfeedingeasverot
factor for obesity. It allows for further exploration the behaviors relatéddastfeeding versus
bottle-feeding and the behaviors that might be formed while breastfeediigystddy presents
the importance of identifying bottle use when investigating obesity debaigastfeeding. It also
provides support for the body of literature identifying child feeding and eating behagi
important components in the effort to understand obesity. The findings do not warraygschan
in advice or practices for mothers feeding their infants, but do present an impoetifbr
future exploration.
V.F. Summary
This dissertation study was developed in order to address the gaps in research
surrounding the potential behavioral mechanisms behind the breastfeeding and obesity
relationship. Evidence for the hypotheses developed came from research shawahgd
eating behaviors can be learned and are uniquely affected by maternabisefiBhnson,
2000). While researchers have implied that bottle use during infant feeding neghties
relationship between breastfeeding and obesity ( Fomon, 1993; Satter, 1996), ptadiess s
have not evaluated the role of the bottle in the way this study did. The design of this stud
allowed for an efficient evaluation of the hypotheses. The retrospectivéichdss of mothers
into an infant feeding group was enhanced through medical verification for jbetynaf the
participants. Evaluation of maternal feeding styles and in particular, ctifdydehaviors

would best be performed through observations. However, the use of validated surveys that have
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been shown to replicate the observational data provided the ability to evaluatpdtieshig in
an efficient and valid manner. The findings that bottle use in breastfed childodtedan
reduced levels of satiety response adds support to suspicions that breastfeedintgand bot
feeding with breastmilk are two different feeding styles. The connectiarebetsatiety
response and food responsiveness with obesity outcomes contributes to the new amyd growi
body of research which connects eating styles in children to obesity outcontee Jtudies
should utilize these finding to justify through assessment of breastfeedegpnus to bottle use
and should consider further exploring of the role infant feeding has on later childhaag eati
behaviors and later maternal feeding styles. Lastly, future studies shpaltexpon the
current strategies in a prospective manner as a clearer understandiregaditiedding-obesity
factors may lead to infant feeding strategies (for all infant feegipes) that lower obesity risk,

thereby potentially creating significant public health impact in futuneiggions.
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CDC’S MAPPING THE INCREASED PREVALENCE OF OBESITY IN BHUS
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APPENDIX B

BREASTFEEDING RESOURCE CENTER RECRUITMENT EMAIL

Hello Moms of the BRC:

We have an exciting opportunity for you to partatgin a survey research study being
performed by Katie Isselmann of Temple Universtytier dissertation research.
Please emailkfilOO@temple.eduor call (610-724-6343) Katie so she can give you
the short, 10-minute survey! Your participationlwnly involve this one-time survey
and you will help answer some important questidowiichildhood obesity

prevention. Both Katie and the Breastfeeding ResoGenter greatly appreciate your
response to this opportunity! Please look belomniore detailed information about
the study! Call or email Katie at anytime, but befépril 34" is preferred!

Sincerely,
Colette M. Acker, BS, IBCLC & Katie Isselmann, MPH

Study Information:

Principal Investigator:Bradley Collins, PhD

Student Investigator: Katherine Isselmann, MPH

Temple University- 1701 N. 13th Street (265-61)

Philadelphia, PA 19122

Tel: (215) 204-6598

Participating in this study involves a one-time,iidute survey.

Mothers with a child aged 3-6 months will likely bkgible to participate. Other
eligibility requirements are related to both thédk and mother’s health. There is no
compensation for participating in this study. d3ke ask Katie any questions by email

or by phone: 610 724-6343.

This research study has been reviewed and approved by the Temple University
Institutional Review Board and is assigned IRB Protocol #11562.
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APPENDIX C

PARTICIPANT SURVEY

ELIGIBILITY SURVEY: By completing this survey, weillkbe able to know whether you are eligible or fatthis study. Thank
you for taking the time to answer these questidhgou have more than one child who is aged 3k€age focus on the YOUNGEST
CHILD when answering these questions. Please atik ko explain any questions that are unclear.

1. What isyour date of birth? / /

2a. What is your relationship to this child?

BIOLOGICAL MOTHER

BIOLOGICAL FATHER

GRANDPARENT

OTHER FAMILY MEMBER please state relationship:
OTHER NON-RELATIVE

FEMALE LEGAL GUARDIAN

MALE LEGAL GUARDIAN

Ooooooano

2b. Do you currently live with this child on a full-time basis?¥es O No
If no, what is your custody arrangement?

The following questions are about breastfeeding and bottle feeding behaviors you used when your
child was an infant.

3. Did you have any condition at the time of delivering this child, that restgioteérom
breastfeedingexamples: inverted nipples, mastectomy, prescription drug needs, dr@g use)
OYes 0ONo

4. Was [child] ever breastfed or fed breastmitk™es 0 No (IF NO, Skip to Question 9)
WE REALIZE IT IS DIFFICULT TO REMEMBER THE DETAILS FOR THE FOMNG
QUESTIONS BUT PLEASE GIVE YOUR BEST ESTIMATE.

5. How old was your child when he/she completely stopped breastfeeding or beingpfchibk?
please circlghe time incrementDays,Weeks, Months

6. How old was your child when (he/she) was first fed formula?
please circle the time incremenbays, Weeks, Months

7. How old was your child when he/she was first fed anything other than breastaitknula?
please circle the time incremeniVeeks, Months
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8. If you fed your child breastmilk during the first 3 months of your baby’s lif@t\wroportion of
time did you fed your bablyom the breast (not using pumped breastmilk in bottle? Please
circle one of following:

All of the time Most of the time Some of the time None of the time

9. Has your child had a serious health condition that resulted in changes in eating patiéor

weight loss or weight gaitor example: severe food allergies, can@efnYes CINO
If so, what illness:

10. Have you been diagnosed and /or treated for an eating disorder at any timdiia%/auyes
oONo

Thank you for answering these questions.
PLEASE HAND FORM TO KATIE AND SHE WILL
LET YOU KNOW IF YOU ARE ELIGIBLE TO PARTICIPATE



85

PARTICIPANT SURVEY
Thank you for taking the time to answer these questions. If you have more than one child who is aged 3-6, please
focus on the YOUNGEST CHILD when answering these questions. Please ask Katie to clarify any questions that
are unclear.
Child Feeding Questionnaire:
Please read the following questions and check the boxes most appropriate to you and your child.

Half of the Most of the

Never Seldom . - Always
time time
When your child is at home, how often are
you responsible for feeding him/her?
O O O O O
How often are you responsible for deciding
what your child's portion sizes are?
O O O O O
How often are you responsible for deciding
if your child has eaten the right kind of
foods? O O O O O
Unconceme | itle Concerned | Fajrly Very
concerne
d d Concerned Concerned

How concerned are you about your child
eating too much when you are not around
him/her? 0 O O 0 O

How concerned are you about your child
having to diet to maintain a desirable

weight? O O O O O

How concerned are you about your child
becoming overweight?

| O O | O
Never Rarely Sometimes Mostly Always
How much do you keep track of the sweets
(candy, ice cream cake, pies, pastries) that
your child eats? O O O O O

How much do you keep track of the snack
food (potato chips, Doritos, cheese puffs) O O O O O
That your child eats?

How much do you keep track of the high-
fatfoods that your child eats?
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Disagree Slightly Neutral Slightly Agree
Disagree Agree

| have to be sure that my child does not eat
too many sweets (candy, ice cream, cake o o o o o
or pastries).
| have to be sure that my child does not eat
too many high-fat foods.

O O O O O
| have to be sure that my child does not eat
too much of his/her favorite foods.

O O O O O
| intentionally keep some foods out of my
child's reach.

O O O O O
| offer sweets (candy, ice cream, cake,
pastries) to my child as a reward for good
behavior. = o = o =
| offer my child his/her favorite foods in
exchange for good behavior

O O O O O
If | did not guide or regulate my child's eating,
he/she would eat too many junk foods

O ] O ] O
My child should always eat all of the
food on her plate

O O O O O
| have to be especially careful to make
sure my child eats enough

O O O O O
If my child says “"I'm not hungry",
| try to get him/her to eat anywal

yiog yway O O O O O

If I did not guide or regulate my child's
eating, she would eat much less than

O O O O O

he/she should
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status at that time.

The next questions are related to  your weight and your child’s weight
Please read the period of time and check the box mo

throughout your lives.

st appropriate for your/your child’s weight

Markedly Underweight | Normal | Overweight Markedly
underweight overweight
Your childhood (5 to 10 years old)
| i | i |
Your adolescence
O O O O O
Your 20s 0 - 0 - 0
Your weight at present
O i O i O
Your child during the first year of life O 0 O 0 O
Your child as a toddler - - - - -
Your child as a pre-schooler
| i | i |
Your child kindergarten through 2nd gigt in
grade Grade | O O O O O
O

PLEASE CONTINUE ON TO NEXT PAGE...
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Please check the box most appropriate to your child’s eating behavior.

Never Rarely S_ome- Often Always
times
My child loves food m] m] m] o mi
My child eats more when worried u] u] u] u] i
My child has a big appetite m] m] m] o mi
My child finishes his/her meal quickly u] u] u] o mi
My child is interested in food m] m] m] m] o
My child is always asking for a drink u] u] u] o mi
My child refuses new foods at first m] m] m] o mi
My child eats slowly u] u] u] u] o
My child eats less when angry o o o o mi
My child enjoys tasting new foods o o u] o i
My child eats less when s/he is tired u] u] u] m] o
My child is always asking for food u] u] u] o mi
My child eats more when annoyed m] m] m] m] o
If allowed to, my child would eat too much u] u] u] u] i
My child eats more when anxious m] m] m] o mi
My child enjoys a wide variety of foods u] u] u] u] i
My child leaves food on his/her plate at the end of a meal m] m] m] m] o
My child takes more than 30 minutes to finish a meal u] u] u] o mi




Never Rarely Some— Often Always
times

Given the choice, my child would eat most of the time m] m] m] m] o
My child looks forward to mealtimes u] u] u] o mi
My child gets full before his/her meal is finished m] m] m] m] o
My child enjoys eating u] u] u] u] i
My child eats more when she is happy o o m] o mi
My child is difficult to please with meals u] u] u] u] o
My child eats less when upset u] u] u] m] o
My child gets full up easily o o u] o i
My child eats more when s/he has nothing else to do m] m] m] m] o
Even if my child is full up s/he finds room to eat his/her favourite food u] u] u] u] o
If given the chance, my child would drink continuously throughout the m] m] m] o mi
day
My child cannot eat a meal if s/he has had a snack just before u] u] u] o i
If given the chance, my child would always be having a drink u] u] u] m] o
My child is interested in tasting food s/he hasn't tasted before o u] u] o i
My child decides that s/he doesn't like a food, even without tasting it o o o o mi
If given the chance, my child would always have food in his/her mouth u] u] u] u] i
My child eats more and more slowly during the course of a meal

(m] (m] (m] (m] O
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The following questions will ask about practices at mealtimes in your household and specific
guestions about the child of interest. Please think back over the past 3 months and choose
the answer the best describes the practices in your family.

1. At dinnertime, all family members eat together at a table.
O Never

O Seldom

O Half of the time

O Most of the time

O Always

2. Atdinnertime, all family members eat the same food (except for family members with
special needs or infants).

O Never

O Seldom

O Half of the time
O Most of the time
O Always

3. At dinner, my child chooses what food he/she will eat.
O Never

O Seldom

O Half of the time

O Most of the time

O Always

The next 6 questions focus on you. Please check the answer that is most true in your life
now.

1. | deliberately take small helpings as a means of controlling my weight.
O definitely true omostly true Omostly false Cdefinitely false

2. | consciously hold back at meals in order not to gain weight.
O definitely true omostly true Omostly false Cdefinitely false

3. 1 do not eat some foods because they make me fat.
O definitely true omostly true Omostly false Cdefinitely false

4. How frequently do you avoid “stocking up’ on tempting foods?
O almost never O seldom 0O usually O almost always

5. How likely are you to consciously eat less than you want?
O unlikely Tslightly likely 0O moderately likely O very likely
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6. On a scale of 1 to 8, where 1 means no restraint in eating (eating whatever you want,
whenever you want it) and 8 means total restraint (constantly limiting food intake and never
‘giving in"), what number would you give yourself?

General Questions about you and your child

Just before you got pregnant with this child, how much did you weigh?

(Your best estimate is fine.) Ibs
What is your current weight? Ibs
How tall are you? Feet Inches

Before you got pregnant with your child, did you ever have any other babies who were born
alive? 0O Yes O No

Were you diagnosed with gestational diabetes (diabetes during pregnancy) during the
pregnancy of interest? O Yes O No

What race/ethnicity to you consider yourself to be? Mark more than one if applicable.
o White, Non-Hispanic o Asian American

o White, Hispanic Native American or Alaskan

o African American/Black Pacific Islander

o Black, Hispanic Other

o oo

What race/ethnicity to you consider your child to be? Mark more than one if applicable.

o White, Non-Hispanic o Asian American

o White, Hispanic o Native American or Alaskan
o African American/Black o Pacific Islander

o Black, Hispanic o Other

What is your current marital status?

o Single, never married

Living with partner/significant other
Married

Separated, Divorced

Widowed

Ooonoao

What is your current total household income before taxes? Include your income, your
husband’s or partner’s income, and any other income you may have used. (All information
will be kept private.) Check one answer



O Less than $15,000 0 $15,000 to $24,999
0 $25,000 to $49,999 0 $50,000 to $74,999
0 $75,000 to $99,999 0 $100,000 or more

What is your highest level of education completed thus far?

oSome High School

O High School or GED

oSome College or Technical School

O 2-year College (Associates Degree)

O 4-year College (Bachelors Degree)

0O Beyond College (Graduate courses or degree)

Thank you for answering these questions.

Please contact Katie with any questions!



TO BE COMPLETED BY RESEARCHER

CHILD DOB: / /
CHILD AGE AT INT years
GENDER ___Boy __ Girl

Medical Chart Data:

Baby’s Weight: Baby’s Length/Height (inches):
Atbirth Atbirth

At6 months At6 months

At 12 months At 12 months

At 24 months At 24 months

At 36 months At 36 months
Current Weight Current Weight

Baby’s Growth Percentile: (Calculate from Data Above)

Age 1l.  percentile Weight _ percentile Height
Age 2. percentile Weight _ percentile Height
Age 3. percentile Weight _ percentile Height
Current: _ percentile Weight  percentile Height

Breastfeeding Duration:
weeks of exclusive breastfeeding
weeks of non-exclusive breastfeeding

Notes on pumping versus breastfeeding
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APPENDIX D
GLOSSARY OF TERMS
Body Mass Index (BMI): A number calculated from a person’s weight and height. BMI is a reliable
indicator of body fatness for people. BMI does not measure body fat directlgslearch has shown
that BMI correlates to direct measures of body fat, such as underwaterngeagll dual energy x-
ray absorptiometry (DXA).

Childhood overweight: Defined as having a BMI at or above the 95th percentile of the gender- and
age-specific BMI growth charts (American Public Health AssamathPHA], 2003)

Exclusive BreastfeedingFeeding an infant only breast-milk and water, no other supplements
including formula and infant cereal.

Food Responsivenesshe extent to which an individual responds to the presence of food regardless
of hunger level

Maternal Restriction: The extent to which a parent attempts to restrict their child’s eating during
meal

Maternal Control/Monitoring: The degree to which a parent monitors their child’s eating

Satiety Responsivenesd he extent to which an individual responds to fullness cues in order to
regulate caloric intake by discontinuing eating or by not initiating eating



