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Infants who gain weight rapidly during the first year of life are more likely to be
overweight later in childhood. Suggested predictors of infant weight gain are:
prepregnancy BMI, gestational weight gain (GWG), infant birth weight, and formula
feeding. Recently, feeding human milk from a bottle has been suggested to contribute to
rapid weight gain. When feeding at the breast, the pace and volume of intake are
controlled by the infant. Shifting feeding control from infant to mother may affect the
infant’s ability to interpret satiety cues. Infants fed from a bottle, compared to those fed
directly at the breast, consume more milk. This greater consumption of milk could
potentially result in greater subsequent weight gain over time. Therefore, the objective of
this study was to determine if mode of feeding human milk was related to infant growth
in the first six months of life, controlling for prepregnancy BMI, GWG, and birth weight.
Weight, length, and triceps and subscapular skinfolds were measured at 2, 4, and 6
months. Mothers reported birth weight and length and completed monthly questionnaires
on infant feeding practices (e.g., number of human milk feedings by bottle or breast per
day, age of introduction to complementary foods, and infant bottle-emptying behavior).
Infants were divided into 2 groups based on their breastfeeding intensity across the first 6
months of life: Nursing Group (NG, n=34): infants fed human milk with more than 80%
of the feeds fed directly at the breast and Bottle Group (BG, n=16): infants fed human
milk from the bottle with less than 80% of the feeds fed directly at the breast. There was

a significant difference between the groups average breastfeeding intensity from birth to



6 months (NG=91.1 £ 7.2%, BG= 64.8 &+ 14.4%, P<0.001). There were no significant
differences between groups in maternal age (NG=30.5 + 4.2 BG=29.6 & 3.1), income,
education level, prepregnancy BMI (kg/m?) (NG=24.9 + 3.8, BG=24.0 + 3.3), GWG
(kg) (NG=17.6 = 5.6, BG=15.8 £ 4.2), and birth weight (kg) (NG=3.70 £ 0.5, BG=3.62
+ 0.5). Infants fed human milk from the bottle finished the bottle “most or all of the
time,” with a bottle size of 3 to 4 ounces at each feed. No infants were introduced to
complementary foods before 4 months. There were no significant differences in triceps
and subscapular skinfolds between groups at 2, 4, and 6 months. There was no
significant difference between groups in change in weight for length Z score (WLZ) from
birth to six months (NG=1.43 + 1.85, BG=2.29 + 2.04, P=0.14). However, in
multivariate regression analysis, prepregnancy BMI (B = 0.086), birth weight (f = 0.938),
WLZ at birth ( =-0.927) and breastfeeding at a lower intensity (B = 0.861) significantly
predicted change in WLZ from birth to 6 months (R?=0.61, P <0.001). There was not a
significant difference between groups in weight gain velocity percentiles from birth to 6
months (NG=0.45 £ 0.29, BG=0.53 + 0.29, P= 0.35). Birth weight ( =-0.129),
prepregnancy BMI (B = 0.035), and breastfeeding at a lower intensity (f = 0.108)
significantly predicted weight gain velocity from birth to 6 months (R?=0.17, P < 0.02).
These results suggest that among infants not receiving formula or complementary foods
before four months, feeding human milk from the bottle more than 20% of the time may

contribute to increased weight for length gain from birth to 6 months.
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CHAPTER1

INTRODUCTION

America, like many nations, is facing an epidemic of overweight and obesity.
From 2011 to 2012 more than one third of adults (36.5%) were obese (BMI > 30) and
more than two-thirds were overweight (BMI=25-29.9) or obese (70.7%)(1). Additionally,
women are more likely than men to be obese or morbidly obese in ages 20 and older (2).
The epidemic of overweight and obesity is not restricted to the adult population and has
extended to the adolescent and even pediatric populations. In 2010, the World Health
Organization classified 42 million children under the age of five as overweight (3). In
America, 17% of children and adolescents were classified as obese (> 95™ percentile) in
2011-2014 (2). An estimated 10% of children less than 2 years of age have been
classified as having high weight for length in America (2). The peril of childhood
overweight and obesity is devastating health problems, such as asthma, high blood
pressure, hyperlipidemia, type 2 diabetes mellitus, asthma, and sleep apnea (4—10).

In pursuit of determinants of childhood obesity, research endeavors have focused
on early critical periods of growth and development. Rapid infant weight gain is defined
as abnormal acceleration of growth across a specific time period (11). Infants who gain
weight rapidly during the first 2 years of life are more likely to be overweight later in

childhood and subsequently adulthood, posing serious health consequences (11,12).



Preventing rapid infant weight gain may serve as a critical point in the fight against
obesity and subsequent comorbidities. Suggested predictors of rapid infant weight gain
include: high maternal prepregnancy BMI, excess gestational weight gain, high infant
weight at birth, feeding formula instead of human milk, and more recently, feeding mode
(infants fed human milk predominately from the bottle instead of the breast).

There is a correlation between rapid growth in early infancy and subsequent
obesity. This correlation may be elucidated by the postnatal growth acceleration
hypothesis, which proposes rapid growth in early infancy programs the infant to be
metabolically vulnerable to developing obesity (13,14). In addition, exposure to
malnutrition in utero may program lifelong changes in the fetus that result in disease later
in life(15,16). Fetal programing was observed in a cohort of women who were in utero
during the Dutch famine (16). The cohort was inclined to be overweight with higher BMI
and greater waist circumference measurements in their adult years, possibly as a result of
in utero exposures to malnutrition (16).

The uterine environment effects infant outcomes, and may developmentally effect
an infant’s metabolic profile. Birth weight is a reflective outcome of infant exposures in
utero. Infant weight at birth is linearly related to obesity risk in childhood, as well as
adulthood, with increased risk of developing obesity with birth weight extremes (17-21).
Additionally maternal prepregnancy BMI and gestational weight gain (GWG) are related
to infant birth weight (22-26). A large systematic review and meta-analysis established

that infants born to mothers with prepregnancy overweight or obesity were at an



increased risk of high birth weight and overweight or obesity later in life compared to
infants born to mothers of a normal weight (27).

What (human milk vs. formula) and how (breast vs. bottle) an infant is fed
impacts infant growth and subsequent obesity. In a meta-analysis of several observational
studies, the length of time and intensity of breastfeeding was inversely related with
childhood obesity (28). Other studies report the longer the duration of breastfeeding, the
lower risk of childhood obesity (29-33). Each month an infant is predominantly breastfed
corresponds to a reduction in the risk of subsequent obesity by 4% (31). In addition,
breastfed and formula-fed infants display dissimilar weight gain and body composition
trajectories across the first twelve months of life (34). A meta-analysis examining
differences in body composition between breastfed and formula fed infants showed that
breastfed infants had higher fat mass at three, four, and six months, compared to infants
fed formula (35). This trend was inverted at 12 months with formula fed infants
possessing higher fat mass compared to breastfed infants. Infants fed formula had higher
levels of fat free mass during the first 12 months, compared to breastfed infants.

Research investigating the relationship between feeding mode (infants fed human
milk from a bottle versus the breast) and infant growth is scarce. In the second Infant
Feeding and Practices Study (IFPS II) a majority of mothers reported feeding infant’s
human milk by bottle (36). This is concerning as infants who were predominately bottle
fed were twice as likely to empty their bottle, suggesting bottle feeding leads to a lack of
self-regulation of milk intake (37). Notably, infants fed human milk by bottle gained 89
grams more per month compared to infants directly at the breast (36). Additionally
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infants with breastfeeding intensity below 80% and infants who emptied their bottles
were at increased risk to develop excess weight gain from 1-2 years of age (36,37).

Bartok et al. conducted a pilot study to observe the differences between infants
fed human milk predominantly from the bottle or breast (38). Of infants fed human milk
from a bottle 33% exceeded the 85" percentile for weight gain velocity for four to six
month age interval compared to 10% of infants who were nursed at the breast. However,
this finding was statistically insignificant and the study sample size was small (n=37).

The Feeding and Infant Growth (FIG) study was a prospective longitudinal
observational study. It was originally designed to observe the differences of infant growth
and adiposity between infants fed human milk predominately from the breast versus the
bottle (39). This proposed thesis extended the FIG study by recruiting more participants
and adding an additional research question: examining the relationship of mothers
prepregnancy BMI and GWG, on the relationship of infant feeding mode (human milk in
the bottle or from the breast) and infant weight gain. The information gained from the
FIG study may be utilized to aid in the prevention of childhood overweight and obesity
through refining existing feeding recommendations. Previous research has indicated
intrauterine influences, maternal prepregnancy BMI, GWG, infant birth weight, and
feeding mode, may play a role in infant growth across the first 6 months of life.
However, there are no reports examining feeding mode with the other predictors of infant
weight gain. Therefore the purpose of this research study was to examine the relationship
of maternal prepregnancy BMI, GWG, infant birth weight and feeding mode of human
milk on infant growth in the first six months of life.

4



Study Objective and Hypotheses

The objective of this study was to determine if mode of feeding human milk
(breast and/or bottle) is related to infant growth in the first six months of life, controlling
for maternal prepregnancy BMI, GWG, and infant birth weight. The researcher evaluated
three growth indicators: infant weight gain velocity, change in weight-for-length Z-scores
(WLZ), and change in infant BMI Z-scores (BAZ). We hypothesized that lower
breastfeeding intensity (i.e. more human milk fed from the bottle) would predict greater
weight gain velocity, greater change in WLZ, and greater change in BAZ in infants
during the first six months of life, controlling for maternal prepregnancy BMI, GWG, and
infant birth weight.

We also hypothesized that infants born to heavier mothers would have greater
weight gain velocity, greater gain in WLZ, and greater gain in BAZ across the first six
months compared to infants born to lower weight mothers. Our next hypothesis was that
infants born to mothers with GWG in excess of the 2009 IOM recommendations would
have greater weight gain velocity greater gain in WLZ, and greater gain in BAZ across
the first six months compared to infants born to mothers with GWG within the 2009 IOM
recommendations. Our final hypothesis was that infants with higher weight at birth would
have greater infant weight gain, WLZ, and BAZ across the first six months of life,

compared to infants born with lower weight.



CHAPTER 11

REVIEW OF LITERATURE

Prevalence of Childhood Obesity

The prevalence of overweight (BMI = 25) and obesity (BMI >30) among adults
is increasing worldwide; with obesity alone increasing two fold in the past 30 years
(1,40). The World Health Organization (WHO) estimated that 42 million children, ages
0-5 years, were overweight (85-94™ percentile) or obese (= 95" percentile) in 2013
(41). In America childhood obesity rates have tripled since 1980, with greater than one
in three children and adolescents being overweight or obese (2,42). The Physical Activity
Surveillance System reported in 2012 that 14.9% of children 2-4 years old were
overweight and 14.5% were obese in North Carolina (43).

Childhood obesity has immediate health effects, for example increasing the risk of
hypertension, hypercholesterolemia, and early atherosclerosis, all of which are risk
factors for cardiovascular disease (44). Additionally, children with childhood obesity are
at increased risk of developing endocrine dysfunction (insulin resistance, prediabetes, and
Type II diabetes) compared to normal weight children (45,46). The effects of childhood
obesity extend beyond that of observable effects on physical health to psychosocial
effects. Childhood obesity is associated with increased anxiety, depression, substance

abuse, behavioral problems, and low self-esteem (47-50).



There are also several long-term effects of childhood obesity. Obese children are
more likely to develop endocrine dysfunction (45,51), cardiovascular disease (44),
respiratory problems (52,53) as well as certain cancers (54) as they become adults,
compared to normal weight children. Obese children are at increased risk of becoming
obese adults, compared to normal weight children (55-57). Childhood obesity may
diminish quality of life and decrease life expectancy (58,59).

To prevent childhood obesity, it is important to distinguish risk factors that are
central to its occurrence. The potential factors associated with the rise in children’s
weight, and subsequent childhood obesity is multifactorial. It has been documented that
offspring of overweight and obese mothers are at increased risk of becoming overweight
(60,61), indicating an influence of maternal weight on infant growth. Infant birth weight,
a clinical outcome that represents the in utero environment, is associated with the risk of
obesity later in life (18-20). Rapid growth during early infancy is associated with later
obesity, and may adversely program an infant to be susceptible to obesity (23,61). The
mode of infant feeding (human milk vs. formula) affects childhood obesity and weight
gain early in life (34,62). Breastfeeding is protective against obesity in childhood (32,33).
The determinants of childhood obesity are multifactorial, however, this study examined
the relationship of maternal weight and infant feeding practices on infant growth in the
first six months of life.

Childhood Obesity and Maternal Weight
Yu et al. conducted a systematic review and meta-analysis of 45 studies to

examine the association of prepregnancy BMI with birth weight and the occurrence of
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overweight and obesity in offspring (27). Prepregnancy BMI was defined differently
between the studies including classifications by: WHO, IOM, Asian Pacific standard, and
by the Working Group on Obesity in China. Overweight and obesity of offspring was
defined according to CDC recommendations, International Obesity Task Force
recommendations, and by WHO classifications. It was concluded that mothers with
prepregnancy overweight or obesity correspond to an increased risk of high weight of
infant at birth, when compared to mothers of a normal BMI (OR, 1.53; 95% CI, 1.44—
1.63; and OR, 2.00; 95% CI, 1.84-2.18. Compared to mothers of a normal BMI, mothers
with prepregnancy overweight or obesity corresponded to an increased risk of offspring
overweight and obesity later in life (OR, 1.95; 95% CI, 1.77-2.13; and OR, 3.06; 95%
CI, 2.68-3.49). The meta-analysis by Yu et al. was limited by various studies assessment
and classification methods in measuring prepregnancy BMI and offspring birth weight
and subsequent BMI.

De Hoog et al. examined prenatal and postnatal influences on the occurrence of
overweight at two years of age in a multi-ethnic cohort (63). Upon enrollment mothers
completed a questionnaire detailing ethnicity, education, income, dietary status, and
maternal anthropometrics. Weight and height of singleton infants were measured at from
birth to four years to determine BMI. Child overweight was defined by the age and sex
specific BMI guidelines of the International Obesity Task Force. Researchers discovered
that Turkish and Moroccan children were at higher risk (2.68 and 2.12 respectively) for
developing overweight at 2 years than that of Danish or African children. Additionally

early weight gain (>100 g/month) during the first six months of life, prepregnancy BMI,
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and birth weight corresponded to increased risk (Odds ratio 1.82, 1.07, 2.55 respectively
95% CI) of child overweight at 2 years of age. This study features the prevalence of
overweight between children of different ethnicities while displaying the influence of
early weight gain, and prepregnancy BMI on increased risk of overweight at two years of
age.

A study by Oken et al. (2007) observed the relationship of gestational weight gain
and child adiposity at 3 years of age (64). Mother infant dyads were excluded if
information was missing on prepregnancy weight, gestational weight gain, parental BMI,
or infant birth weight, or who did not have a weight recorded within 4 weeks preceding
delivery. At 6 months infant weight and length was measured. At 3 years of age
researchers measured child height and weight, skinfold thickness, and blood pressure. For
each 5 kg increase in gestational weight gain above the IOM recommendations, there was
a 30% increased risk of child overweight (> 85 percentile) (OR 1.30 (95% CI 1.04, 1.62
for each 5 kg). The odds ratio was reinforced by adjustment for parental BMI (OR 1.66,
95% CI11.31, 2.12). Additionally, gestational weight gain corresponded to an increase in
child BMI z score and sum skinfold thickness at 3 years of age (OR 0.13 units, 0.26 mm
respectively 95% CI, 0.08-0.19, 0.02-0.51). Child adiposity at three years (BMI,
skinfold thickness) was higher in mothers with elevated gestational weight gain.

Robinson et al. conducted a secondary data analysis to observe the relationship of
maternal weight (prepregnancy, gestational weight gain, and postpartum weight
retention) on childhood overweight (BMI > 85™ < 95™) and obesity (BMI>95"
percentile) (65). Mothers from the National Longitudinal survey of youth with singleton
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births, reported maternal weights, completed follow up survey of child at 4-5 years, and
gestational age between 23-43 weeks were included. Maternal prepregnancy weight,
weight before delivery, and postpartum weight was reported by mothers. Children’s birth
weight collected in questionnaire, and children’s height and weight was measured at 4-5
years of age. Compared to normal weight mothers, those with overweight and obesity
had a statistically significant odds ratio of 1.48 and 1.78 respectively, corresponding to
the risk of overweight in preschoolers. Compared to children of mothers with adequate
gestational weight gain, children of mothers with excessive gestational weight gain
outside of the 2009 IOM recommendations had a statistically significant odds ratio of
1.29 corresponding to preschooler overweight. Notably a 5 kilogram increase in
gestational weight gain above IOM recommendations and maternal delivery weight
corresponded to a statistically significant increase (1.08 and 1.12 respectively) in the risk
of overweight in preschool children. Greater maternal weight prepregnancy, during
pregnancy, or after pregnancy corresponded to the manifestation of overweight in
preschool age children.

Sridhar et al. examined the relationship between gestational weight gain
according to the 2009 Institute of Medicine recommendations and the occurrence of
childhood overweight (BMI > 85" < 95™) or obesity (BMI>95" percentile) between 2
and 5 years (66). Mother infant dyads were selected from the Kaiser Permanente North
California health plan with live singleton birth, complete height and weight
measurements at birth, 13+ months, recorded gestational weight gain, gestational age at

delivery, prepregnancy weight, maternal BMI. Mothers who exceeded the 2009 IOM
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recommendations had infants that were heavier at birth compared to mothers at or below
the recommended guidelines (P < 0.01). Mothers who exceeded the 2009 IOM
recommendations had more infants that were macrosomic at birth compared to mothers at
or below the recommended guidelines (15%, 8.3%, 6.2% respectively). Mothers with
gestational weight gain above the 2009 recommendations had more overweight or obese
children at 2-5 years (P<0.01). Children of mothers with gestational weight gain above
the 2009 recommendations were at increased risk of overweight or obesity at 2-5 years
(OR 1.51, 95% CI), compared to mothers who gained within or below the 2009 IOM
recommendations. Gestational weight gain above 2009 IOM recommendations
corresponds to an increased risk of overweight or obesity at 2-5 years of age.

Diesel et al. investigated the relationship between excess GWG and infant growth
(67). Maternal prepregnancy BMI and GWG was calculated based on self-reported
prepregnancy weight, height, and weight gained across pregnancy. Infants were measured
for weight and recumbent length at birth, 8, 18, and 36 months by tried study nurses.
Infants born to mothers with excess GWG demonstrated greater average WAZ and BAZ
at 0, 8, 36 months, compared to infants born to mothers with normal GWG, these results
were statistically insignificant. Overall the majority of women included in the study had
normal prepregnancy BMI, which may account for the lack of significance results present
in the study.
Rapid Infant Weight Gain and Overweight/Obesity

The present obesity epidemic spans many age ranges with its effects even

documented in young children and even infants. Recent studies suggest rapid weight gain
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in infancy is associated with the development of obesity in childhood as well as
adulthood.

In a case-cohort study Anderson et al. examined infant weight gain across the first
9 months and the occurrence of childhood obesity (68). Health records for children of
singleton birth with complete variables required for analysis that lack health issues
effecting growth, were included (N=1376). Cases of obese children (=95" percentile,
N=954) were selected from the cohort. Infant weight was categorized by age and sex,
then separated into groups: (<33™, 33"-65" >66"). Infant weight, and weight gain
across the first 9 months was compared. Children who were obese later in life possessed
higher weights at each time point from birth to 9 months compared to non-obese children.
This was true for both sexes. Children with weight > 66 percentile at birth had a 1.36
(95% CI, 1.10-1.69) odds ratio for obesity compared to children with birth weight
between the 337-65" percentiles. This odds ratio increased to 1.72 (95% CI, 1.36-2.18)
by 9 months. The odds ratio for obesity of movement to a higher percentile group was
1.54 from 2 months to 9 months. This value was higher than the 1.27 odds ratio for
obesity for movement to a higher percentile group from 2 weeks to 1 month of age. These
results indicate children with weight > 66"percentile possess a higher risk of developing
childhood obesity, and this risk increases across the first 9 months if infants remain in
this percentile group. Additionally, movement to a higher percentile group across the first
9 months corresponded with a significant increase in the risk for developing obesity

during childhood.
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Taveras et al. conducted a prospective cohort study to observe the relationship
between weight-for-length measures at birth and 6 months with the subsequent
development of obesity at 3 years (69). At initial visit mothers filled out a questionnaire
reporting maternal and paternal height and weight, smoking status, ethnicity, income,
education, breastfeeding duration, and maternal prepregnancy weight. Weight and length
of participants (N=559) were measured at birth, 6 months, and 3 years. Skinfold thickness
was measured at 3 years. Researchers used US national reference data to determine age
and sex specific weight-for-length and BMI z scores. After adjusting for cofounders
researchers found an odds ratio of 1.58 (95% CI 0.99— 2.53) between weight-for-length at
birth and the occurrence of obesity at 3 years. Researchers found an odds ratio of 6.84
(95% CI 3.84-12.19) between weight-for-length at 6 months and the occurrence of
obesity at 3 years, after adjusting for cofounders. This study highlights that rapid infant
growth from birth to 6 months, indicated by greater weight-for-length and skinfold
thickness scores, corresponded to increased risk of obesity and adiposity at 3 years.

In another study Taveras et al. examined the ascendant movement across growth
percentiles for comparison with the risk of developing obesity during childhood (70).
From birth to 2 years ascendant movement across > 2 weight-for-length percentiles had
an odds ratio of 2.08 (95% CI 1.84-2.34) and 1.75 (95% CI 1.53-2.00) respectively for
increased risk of obesity at age 5 and 10 years. Additionally, ascendant movement across
> 2 weight-for-length percentiles in the first 6 months was associated with an elevated
risk of obesity at 5 and 10 years of age, compared to ascendant movement across = 2
weight-for-length percentiles after the first 6 months of life. This study is unique in that
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it compared the strengths of the relationship across different time intervals of infancy,
and found crossing 2 or more weight-for-length percentiles in the first 6 months was
associated with a significantly higher risk of obesity compared to any other time in the
first 2 years.

Sacco et al. conducted a cross sectional study to examine the association between
rapid infant weight gain, birth weight, and childhood overweight and obesity (71). In
addition Sacco et al. evaluated rapid infant weight gain under various definitions (>
+0.67,>+ 1 ,>+2 SDS) between birth and one of 8 time points measured within the first
two years of life. Five-year-old children, in first grade were invited to participate in the
study. Participants (N=98) were required to have birth weight and 8 measured weights
across infancy, obtained from health records, be full term, and free of diseases or
conditions that would affect growth. Caretakers completed questionnaires on
socioeconomic status, income, education, breastfeeding history, family obesity, and
child’s physical activity level. Over half the mothers had 8 years or less of education, and
17% were obese (self-report). On average mothers exclusively breastfed for 4 months,
but continued for 13.5 months. Rapid infant weight gain was seen in 61.2% using >+
0.67 standard deviation as a cutoff, where as 51% and 21.4% was seen using >+1 and
>+2 SDS respectively. Approximately 14% of 5 year olds were overweight and 9% were
obese using World Health Organizations BAZ scores. Across all models of multiple
linear regression birth weight, rapid infant weight gain, and maternal obesity status were
significantly and positively associated with childhood overweight and obesity markers
(BMI, waist circumference, fat mass percentage).
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Stettler et al. conducted a multi-center prospective cohort study examining the
relationship between rapid infant weight gain and manifestation of overweight at 7 years
of age (72). Participants chosen from the collaborative perinatal project were eligible if
born full term (> 37 weeks). Offspring weight was measured at birth, 4 months, 1 year,
and 7 years of age. Upon enrollment maternal data was collecting including race,
education and prepregnancy weight. Approximately 70% of participants (N=27,889) had
complete measurements. After adjusting for cofounders researchers found an odds ratio
of 1.38 (95% CI 1.32—1.44) between rapid infant weight gain and the occurrence of
obesity at 7 years of age. Each increase in 100 grams from birth to 4 months raised the
risk for overweight at age 7 by 38%. Results indicate rapid infant weight gain increases
the risk of overweight in childhood.

Druet et al. conducted a meta-analysis of 10 cohort studies across America and
Europe to examine the relationship between infant weight gain and later obesity (73).
Infant weight gain was defined as change in weight standard deviation scores between
birth and 12 months of age. Childhood obesity was defined by the International Obesity
Task Force’s criteria that are analogous with an adult BMI greater than or equal to 30.
The International Obesity Task Force provides international BMI thresholds by age and
sex from 2 to 18 years of age. Results show that infant weight gain was positively
associated with subsequent childhood obesity risk, each one unit WAZ increase in the
first 12 months resulted in a two-fold higher risk of childhood obesity with an OR 1.97
(95% CI 1.83 - 2.12). This supports the premise that early infant weight gain across the

first 12 months is associated with subsequent childhood obesity.
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A recent study by Salgin et al. observed 2,352 South African children to observe
the relationship between temporary rapid infant weight gain and BMI across 18 years
(74). Children of singleton birth were enrolled in the study regardless of birth weight or
gestational age. Measurements of children’s weight and height were taken at birth, 1, 2,
4,5, 8,13, 15, and 18 years. Mid upper arm circumference measurements were taken at 8
years, and body composition was measured by dual energy x-ray absorptiometry at 18.
Children with temporary rapid infant weight gain had significantly higher skinfold
thickness (P=0.048) and mid upper arm circumference (P=0.04) compared to children
without temporary rapid infant weight gain after adjusting for cofounders at 8 years.
Young adults with rapid infant weight gain had significantly higher BMI (P=0.001) and
weight (P<0.001) compared to those without temporary rapid infant weight gain before
and after adjusting for cofounders at 18 years. This study highlights the effects that even
temporary rapid infant weight gain may have later in life.

Maternal Weight and Infant Growth

Childhood obesity is rising rapidly and has the potential to result in serious health
consequences later in life; therefore it is important to understand early causes of obesity
that will then be instrumental in creating obesity prevention strategies and techniques.
Recent research has focused on maternal factors such as weight that may influence
offspring growth.

Gomez-Lopez et al. observed whether maternal and paternal body mass index
influenced the relationship between infant birth weight and infant growth velocity on

subsequent childhood adiposity at 8-10 years of age (75). Caucasian children born at
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term, with birth weight to length percentile within normal limits, and at least 1 obese
parent (BMI > 30 kg/m?) were recruited to participate (n=423). Parent and child height,
weight, and waist circumference were measured at child’s 8-10 year visit. Additionally
child’s body composition was measured with DEXA at this time. Infant weight and
length measurements recorded across the first two years of life were used to construct
predicted rate of growth slopes in body mass index and weight. Researchers reported that
the relationship between infant growth velocity and subsequent adiposity at 8-10 years
was strengthened with elevated maternal body mass index, but not with elevated paternal
body mass index. The majority of studies examine parental measurements as direct risk
factors for rapid infant growth and subsequent childhood adiposity, whereas this study
uniquely examines parental measurements as a modifier on this relationship.

Linaberry et al. examined the relationship of maternal and paternal obesity on
growth across infancy, specifically BMI from birth to 3.5 years of age (76). Weight and
length of approximately 900 Caucasian infants were recorded from birth to 3.5 years.
Additionally, parental height and weight was collected to calculate BMI. Parental
questionnaires collected data on smoking history, ages, and number of children. Infant
and parental height and weight measurements were taken at consecutive time points from
birth to 3.5 years to calculate BMI. Researchers constructed growth curve models from
consecutive infant height and weight anthropometrics, as well as BMI. The growth curve
models were used to determine the strength the relationship of maternal and paternal BMI
and child growth. Researchers found obese mother bore children with significantly higher

weight and body mass index at birth and from 1.5-3.5 years of age, compared to normal
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and overweight mothers. Maternal body mass index was a better predictor of infant
weight and body mass index growth trajectories across the first 3.5 years, than paternal
body mass index.

Brune et al. conducted a retrospective longitudinal study to explore when during
the first 6 years children are predisposed to develop overweight or obesity, through
examining rapid rise in BMI (77). Researchers examined children who tracked at the 90
or 10" percentile consistently, or children who dramatically shifted from one percentile to
the other from birth to 6 years. Children who were consistently measured at the 50™
percentile across 6 years served as controls. Measurements of weight and length were
taken at birth, 1 month, 3 months, 1 year, 2, years, 4 years, 5 years, and 6 years. Maternal
and paternal height and weight were obtained from medical records. In addition
questionnaires were collected on duration of breastfeeding, income, social status, as well
as a food frequency questionnaire at pregnancy and again at 6 years. After graphing BMI
for each study group and controls from birth to six years old, researchers discovered 4
periods of growth with 2 critical time periods defined by rapid elevation of BMI: between
6-18 months, and 5-6 years of age. Notably by the age of 24 months the trend in BMI was
fixed across all groups. On average, children who are overweight from birth to six years
and children whose postnatal BMI shows an extreme increase have mothers who are also
overweight or obese.

In a prospective pregnancy cohort, Deierlein et al. examined the effects of
prepregnancy BMI and GWG on offspring anthropometric outcome measures (WAZ ,

WLZ, LAZ) and rapid infant weight gain (defined as WAZ change > 0.67 between birth
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weight and 6 month weight ) (78). Infant weight and length were measured at birth, 3,
and 6 months then used to calculate WAZ, WLZ, LAZ of infants. Prepregnancy BMI was
calculated through self-reported prepregnancy weight and measured height. GWG was
calculated by subtracting reported prepregnancy weight from the last weight
measurement before delivery. Excess GWG was defined as weight gain outside of the
2009 IOM recommendations. Excess GWG was further divided as class | GWG < 199%
of the 2009 IOM recommendations and class I GWG>200% of the recommended 2009
IOM guidelines. While no associations were found to be statistically significant,
prepregnancy overweight, prepregnancy obesity, and excessive GWG were associated
with increased WAZ. Also statistically insignificant was the association of increased
rapid infant weight gain with increased excessive GWG. Approximately 30% of the
women in the study were overweight or obese, this does not reflect prevalence rates
across the country, indicating the study may not be applicable to the population as a
whole. This may account for the insignificance of results. The sample size of the study
(N=363) may have been too small, leading to decreased power, to detect an interaction
between mothers prepregnancy BMI, GWG, and infant anthropometric outcomes.

Heerman et al. utilized a retrospective cohort to examine the interaction between
maternal prepregnancy body mass index, gestational weight gain, and infant growth
trajectories (79). Infants with height and weight measurements before and after six
months as well as after 15 months were included. Additionally mothers were required to
be over 18 years of age, have height and weight documented within a year of conception,
have a singleton birth, and no known condition that would affect infant growth.
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Approximately 500 mother infant dyads were included in the cohort. Infant length and
weight from electronic medical records were extrapolated to construct infant growth
trajectories using weight-for-length percentiles. Researchers reported that greater
prepregnancy body mass index was significantly (P < 0.001) correlated with increased
infant growth trajectory across 12 months. Whereas greater gestational weight gain is
correlated with greater infant growth trajectory across 12 months, it failed to achieve
statistical significance (P = 0.38). Notably the interaction between prepregnancy body
mass index and gestational weight gain significantly (P = 0.01) predicted infant growth
trajectory across 12 months. Additionally, morbidly obese mothers with a gestational
weight gain above the institute of medicine’s recommended weight gain (5-9 kg) resulted
in rapid infant weight gain in early infancy, and an altered growth trajectory compared to
infants born to normal weight mothers.

Li et al. examined the relationship between prepregnancy body mass index and
gestational weight gain on infant growth in a Chinese population (80). They specifically
examined infant anthropometrics of weight for age, weight for length, and length for age
z scores based on World Health Organizations growth reference. Data was collected from
the electronic health records on births between June 2009 and May 2011. Approximately
38,500 mother-infant dyads with all variables required for analysis, of singleton birth,
and a gestational age > 37 weeks were included in the study. Infant weight and length
were measured at birth and every 3 months till a year of age. Maternal body mass index
was categorized by the Chinese BMI Classification Standard, which is a better predictor

of comorbidities in Asian populations. Prepregnancy body mass index was determined by
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first prenatal visit measurements. Gestational weight gain was determined by weight at
first prenatal visit subtracted from delivery weight. Gestational weight gain was further
categorized by a combination of The Chinese BMI Classification Standard and the 2009
IOM recommendations for gestational weight gain. Compared to mothers with normal
prepregnancy weight, mother’s with obesity or gestation weight gain exceeding the 2009
IOM recommendations had offspring with increased WAZ and LAZ at birth 3,6,9, and 12
months. Compared to mothers with normal prepregnancy weight mother’s with obesity or
gestation weight gain exceeding the 2009 IOM recommendations had offspring with the
highest weight gain from birth to 3 months, 3-6 months, 6-12 months. Compared to
mothers with adequate gestational weight gain mothers with excessive gestational weight
gain had offspring with an increased risk of obesity (OR 1.31, 95% CI 1.22-1.38) at 12
months. Researchers concluded that maternal prepregnancy weight status and weight gain
across pregnancy were associated with increased weight gain in infants.

A study by Jin et al., examined the relationship between maternal weight
(prepregnancy BMI and GWG) and infant growth from birth to three years (82). Infants
anthropometrics were measured every three months for the first year and every six
months for the following two years till 3 years of age. Infants of overweight or obese
mothers were significantly heavier at 3 months (P = 0.044), 1 year (P =0.042), and 2
years (P=0.026), than infants whose mothers prepregnancy weight was normal or
underweight. Infants of mothers with excessive GWG demonstrated higher WAZ (P <
0.01) and BAZ (P < 0.05) from birth to 3 years of age, when compared to infants born to

mothers with normal or underweight prepregnancy weight status. Researchers concluded
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that mothers prepregnancy BMI and excess GWG was associated with greater weight,
WAZ, and BAZ during the first 3 years of life.
Breastfeeding and Obesity

It is recommended that mothers exclusively breastfeed their infants for the first 6
months of life (83). The 2014 CDC Breastfeeding report card showed the majority of
mothers in America fell short of this recommendation. The national average of mothers
breastfeeding at 6 months is 49% with only 19% of mothers exclusively breastfeeding at
6 months (84). But why is breastfeeding important? Several studies have suggested that
breastfeeding provides a protective effect against subsequent disease risk later in life, one
of which is obesity.

Owen et al. conducted a meta-analysis on studies from 1970-2004, examining the
association of breastfeeding and subsequent obesity (29). In all, 28 studies were included
in the meta-analysis. Researchers analyzed odds ratios of the incidence obesity among
different infant feeding groups. Results of the pooled odds ratio indicated breastfeeding is
related to a decreased risk of childhood obesity, as compared to formula feeding with an
odds ratio of 0.87 (95% CI: 0.85— 0.89). A pooled adjusted odds ratio for 6 of the studies
showed an attenuated effect of breastfeeding on childhood obesity with an odds ratio of
0.93 (95% CI: 0.88-0.99). These six studies were adjusted for socioeconomic status,
parental BMI, and maternal smoking. Researchers determined breastfeeding provided a
small protective effect against childhood obesity.

Arenz et al. conducted a meta-analysis on studies from 1997-2003, examining the

association of breastfeeding and subsequent obesity (32). Researchers incorporated strict

22



criteria for studies to be included: population based cohort, case-control study or cross
sectional design, report relative risks or odds ratio, control for a minimum of three
cofounders, provide feeding mode, have a participant follow up for 5-18 years, and a
stringent definition of obesity using one of three BMI percentiles cutoffs. Nine different
studies were included in the meta-analysis after meeting inclusion criteria. It was
concluded that breastfeeding significantly reduced the risk of obesity in children with an
adjusted odds ratio of 0.78, (95% CI: 0.71, 0.85). Notably, four of the studies found a
dose-dependent effect of breast-feeding duration on the prevalence of obesity.
Researchers determined breastfeeding provided a protective effect against childhood
obesity.

Harder et al. conducted a meta-analysis on studies from 1979-2003, examining
the association of breastfeeding and subsequent obesity (28). This meta-analysis unlike
the others required studies to report the odds ratios of the duration of breastfeeding.
Results indicated the risk for being overweight was reduced by 4% for each month of
breastfeeding up to nine months, odds ratio of .96 for each month breastfeeding (95% CI:
0.94-0.98). Researchers concluded breastfeeding provides a protective effect against
childhood overweight and obesity.

Several studies have suggested that breastfeeding provides a protective effect
against subsequent risk of obesity later in life, but the mechanisms driving this protective
effect are not well defined (85-91). One-way human milk may reduce the risk of
childhood obesity is through its unique factors, which are not found in formula; for
example: adiponectin, ghrelin, leptin, PYY, resistin, GLP-1 (85-91). It is hypothesized
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that appetite hormones present in human milk may play a role in the regulation of
appetite in infants, infant growth, and programming later in life. Adiponectin, a hormone
involved in metabolism regulation, has been correlated inversely with infant weight and
BMLI, leading researchers to believe its presence in human milk may aid to reduced
prevalence of obesity (89). Leptin, a hormone involved in the regulation of food intake
and energy expenditure, in the breast milk of normal weight mothers at 1 month
postpartum was negatively correlated with BMI at 18 and 24 months of age (85, 87). This
suggests leptin present in breastmilk may regulate infant weight gain during the first
months of life. In theory appetite hormones present in breastmilk are transferred to the
infant during feeding, thus potentially altering appetite, satiety, self-regulation,
metabolism and body composition of the infant. These same effects would not be
demonstrated in formula fed infants, as formula lacks biologically active factors such as
appetite hormones. Formula fed infants would theoretically lack exposure to appetite
hormones and demonstrate an inability to self regulate, compared to breastfed infants,
placing them at an increased risk for rapid infant weight gain and subsequent childhood
obesity. Early exposure to appetite hormones and other biologically active factors in
breastmilk may be protective against childhood obesity through regulation of appetite,
satiety, and metabolism of the breastfed infant. Nevertheless, additional research is
required to determine the validity of these theories.
Rapid Weight Gain and Bottle-feeding

Infancy is a period characterized by rapid growth and developmental plasticity.

Therefore it may be the period when obesity prevention may be most effective.
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Counteracting excess energy intake and rapid weight gain during infancy may be
effective in preventing childhood obesity. The mode of infant feeding (suckled directly at
the breast or via a bottle) may affect infant growth patterns. When feeding at the breast,
the pace and volume of intake are controlled solely by the infant. In contrast, with bottle-
feeding, the mother maintains more control (81). Infants fed from a bottle, compared to
those fed directly at the breast, consume not only more human milk, but protein, and
energy (92-94); It is thought that this over consumption of milk could potentially result
in greater subsequent weight gain overtime(92,95,96). Shifting feeding control from the
infant to the mother may affect the infant’s ability to interpret satiety cues. This may lead
to a different pattern of self-regulation and food intake within infants that are bottle fed
human milk (97-100). These mechanisms are postulated to occur regardless of what is in
the bottle (human milk vs. formula).

Li et al. conducted an analysis on data gathered from the second Infant Feeding
and Practices Study (IFPS II). They examined the influence of feeding mode and milk
type fed during early infancy on self-regulation during late infancy (6 to 12 months old)
(37). Researchers defined self-regulation of milk intake as whether or not infants emptied
the milk in the bottle offered to them from 6 to 12 months. Researchers hypothesized that
infants bottle fed in early infancy (0 to 6 months), compared with direct breastfed infants,
are more likely to empty the bottle in late infancy. Additionally, researchers hypothesized
that using a bottle, not the milk type in the bottle, was essential to impairing infants
ability to self-regulate the intake of milk. Results indicate that approximately 27% of

infants exclusively breastfed during early infancy emptied their bottle during late infancy.
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Approximately 47% of infants who were breast and bottle fed during early infancy
emptied their bottle during late infancy. Lastly approximately 67% of infants solely bottle
fed during early infancy emptied their bottle during late infancy. Notably similar results
were seen independent of type of milk. These results verified researchers hypotheses that
infants bottle fed in early infancy, are more likely to empty the bottle in late infancy,
compared to directly breastfed infants; and that the use of a bottle was crucial in reducing
infants’ ability to self-regulate the intake of milk.

A second study by Li et al. compared infant weight gain by both milk type
(human vs. nonhuman milk) and feeding mode (breast vs. bottle) (36). Researchers
hypothesized that bottle-fed infants (regardless of milk type) would gain weight more
rapidly than those fed at the breast during the first year. Researchers found that bottle fed
human milk infants gained 71 g (P<.001) and bottle fed nonhuman milk gain 89 g
(P=.02) more in weight, when compared to directly breastfed infants. Infants fed
predominantly by bottle and fed predominately breast milk (>66% of feedings) gained 8
g more each month for each 10% increase in proportion of total bottle feeds. In all
infants a 10% increase in proportion of total bottle feeds correlated with a 4.1 g (P=.05)
gain in weight each month. Within infants fed human milk only by bottle and breast,
monthly weight gain increased from 729 g when few feedings were by bottle (< 33%), to
780 g when most feedings (>66%) were by bottle, this finding was not stated as
significant or insignificant. Researchers determined that bottle feeding effects weight

gain in infants differently than directly breastfeeding; weight gain of infants fed
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predominately human milk was positively associated with an increased proportion of
bottle feedings.

Bartok et al. conducted a pilot study to observe the differences between infants
fed human milk predominantly from the bottle or breast (38). Of infants fed human milk
from a bottle 33% exceeded the 85" percentile for weight gain velocity for four to six
month age interval compared to 10% of infants who were nursed at the breast. However,
this finding was statistically insignificant, a larger sample size was necessary for the
results to reach statistical significance (n=37). This small pilot study showed that infants
bottle fed human milk were more likely to experience rapid growth at four to six months
than those that were nursed at the breast only.

A study conducted by Wood et al., examined the relationship of feeding large
bottles (= 6 ounces) in early infancy with changes in weight, WLZ, and WAZ from two
to six months(101). At two months participants visited the clinic and answered a
questionnaire. At the clinic visit infants weight and recumbent length were measured and
parents were asked the kind of milk their child was fed, and what bottle size their child
used to consume formula. At two months almost half the study population was
exclusively formula fed with 44% of infants fed from a large sized bottle. Infants fed
from a large bottle at two months had greater change in infant weight (0.21 kg higher,
95% CI: 0.05 - 0.37, P =.01), WLZ (0.31 units higher, 95% CI: 0.08 - 0.54, P =.01), and
WAZ (0.24 units higher, 95% CI: 0.07 - 0.41, P =.006) from two to six months,

compared to infants from a regular size bottle (< 6 ounces). This study showed that a
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population of exclusively formula fed infants was more likely to experience greater
growth when fed from a large bottle compared to infants fed a regular size bottle.

In summary, there are limited studies that examine the influence of feeding mode
(breast and/or bottle feeding human milk) on rapid infant weight gain, while controlling
for maternal weight. In the IFPS II Li et al. determined infants bottle fed in early infancy,
are more likely to empty the bottle in late infancy, compared to directly breastfed infants;
and that the use of a bottle was crucial in reducing infants’ ability to self-regulate the
intake of milk. Additionally, Li et al. found that bottle feeding effects weight gain in
infants differently than directly breastfeeding; the weight gain of infants fed
predominately human milk was positively associated with an increased proportion of
bottle feedings. Bartok’s pilot study showed that infants bottle fed human milk were more
likely to experience rapid growth at four to six months than those that were nursed at the
breast only. Bartok’s pilot study required a larger sample size for the results to reach
statistical significance. Additional research addressing not only the role of bottle feeding,
but that of maternal weight and gestational weight gain is needed to clarify the
relationship between bottle-feeding and infant growth controlling for the influence of

maternal weight.
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CHAPTER III

ARTICLE FOR PUBLICATION

Introduction

Worldwide rates of overweight and obesity are increasing at an alarming pace
(1,2); this epidemic is not restricted to adults alone and is now demonstrated in a pediatric
population (3). The National Nutrition and Health Examination Survey (NHANES)
reported the prevalence of obesity (> 95" percentile) in children ages 2-19 almost 18% in
2011-2014; with 10% of infants and toddlers exhibiting high weight-for-recumbent
length (2,102). Childhood obesity has direct health and psychosocial consequences such
as an increased risk of hypertension, hypercholesterolemia, early atherosclerosis,
endocrine dysfunction (insulin resistance, prediabetes, T2DM), anxiety, depression, low
self-esteem, behavioral problems, and substance abuse issues (44—50). Compared to
normal weight children obese children are at an increased risk of becoming obese adults
(55-57). Long-term health effects of childhood obesity include an increased risk for
developing endocrine dysfunction, cardiovascular disease, respiratory problems, and
certain cancers compared to normal weight children(44,45,51-54).

These alarming trends in obesity express a need for research examining the
factors that contribute to childhood obesity. Research endeavors investigating the
determinants of childhood obesity have focused on early critical periods of growth and

development, specifically rapid growth during infancy. In the literature rapid weight gain
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may be defined as an increase in 1-unit Z score (commonly WAZ, BAZ, or WLZ, above
0.67 SD) from birth to baseline assessment; this may be interpreted clinically as crossing
centile lines on a growth chart. There is a correlation between rapid growth in early
infancy and subsequent obesity. This correlation indicates prevention of rapid infant
weight gain as a means of prevention to developing childhood obesity. This correlation
may be explained by the postnatal growth acceleration hypothesis that proposes rapid
growth in early infancy will program the infant to be metabolically vulnerable to
developing obesity later in life (13,16,17). Within the literature there are numerous
factors that are suggested to contribute to rapid infant growth such as macronutrient
differences between formula and human milk, bioactive components found in human
milk (but not formula), and time of introduction of complementary foods (12,13,16-21).

What (human milk vs. formula) and how (breast vs. bottle) an infant is fed
impacts infant growth and subsequent obesity. In a meta-analysis of several observational
studies, the length of time and intensity of breastfeeding was inversely related with
childhood obesity (29-31). Another study demonstrated that each month an infant is
predominantly breastfed corresponded to a reduction in the risk of subsequent obesity by
4% (31). This led to the theory that breastfeeding provides a protective effect against the
development of childhood obesity.

Several studies have suggested that breastfeeding provides a protective effect
against subsequent risk of obesity later in life, but the mechanisms driving this protective
effect are not well defined (85-91). One-way human milk may reduce the risk of

childhood obesity is through its unique factors, which are not found in formula; for
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example: adiponectin, ghrelin, leptin, PYY, resistin, GLP-1 (85-91). It is hypothesized
that appetite hormones present in human milk may play a role in the regulation of
appetite in infants, infant growth, and programming later in life. Adiponectin, a hormone
involved in metabolism regulation, has been correlated inversely with infant weight and
BMLI, leading researchers to believe its presence in human milk may aid to reduced
prevalence of obesity (89). Leptin, a hormone involved in the regulation of food intake
and energy expenditure, in the breast milk of normal weight mothers at 1 month
postpartum was negatively correlated with BMI at 18 and 24 months of age (85, 87). This
suggests leptin present in breast milk may regulate infant weight gain during the first
months of life. In theory appetite hormones present in breast milk are transferred to the
infant during feeding, thus potentially altering appetite, satiety, self-regulation,
metabolism and body composition of the infant. These same effects would not be
demonstrated in formula fed infants, as formula lacks biologically active factors such as
appetite hormones.

A meta-analysis by Hester et al. found that formula contained a higher energy
content than breast milk, and that formula fed infants consumed more milk by volume per
day than formula fed infants (62). These results suggest that infants that consume formula
may lack self regulation compared to infants fed breast milk.

Research investigating the relationship between feeding mode (infants fed human
milk from a bottle versus the breast) and infant growth is scarce. In the second Infant
Feeding and Practices Study (IFPS II) a majority of mothers reported feeding infant’s
human milk by bottle (36). This is concerning as infants who were predominately bottle
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fed were twice as likely to empty their bottle, suggesting bottle feeding leads to a lack of
self-regulation of milk intake (37). Infants with breastfeeding intensity below 80% and
infants who emptied their bottles were at increased risk to develop excess weight gain
from 1-2 years of age (36,37).

Bartok et al. conducted a pilot study to observe the differences between infants
fed human milk predominantly from the bottle or breast (38). Of infants fed human milk
from a bottle 33% exceeded the 85th percentile for weight gain velocity for the four to six
month age interval compared to 10% of infants who were nursed at the breast. However,
this finding was statistically insignificant possibly due to the small study sample size
(n=37).

Within the literature there is a scarcity of studies examining the relationship of
mothers prepregnancy BMI and GWG, on the relationship of infant feeding mode
(human milk in the bottle or from the breast) and infant growth. It is well established that
the uterine environment effects infant outcomes, and may developmentally effect infant
growth. Birth weight is one such outcome that reflects infant exposures in utero and birth
weight is linearly related to obesity risk in childhood and adulthood (18-21). Mothers
prepregnancy BMI and GWG may effect infant exposures in utero, and have been
associated infant birth weight (22-26). A large systematic review and meta-analysis
established that infants born to mothers with prepregnancy overweight or obesity were at
an increased risk of high birth weight and overweight or obesity later in life compared to

infants born to mothers of a normal weight (27).
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Previous research has indicated intrauterine influences, maternal prepregnancy
BMI, GWG, infant birth weight, and feeding mode, may play a role in infant growth
across the first 6 months of life. Therefore, the objective of this study was to determine if
mode of feeding human milk (breast and/or bottle) is related to infant growth in the first
six months of life, controlling for maternal prepregnancy BMI, GWG, and infant birth
weight. The researcher evaluated three growth indicators: infant weight gain velocity,
change in weight-for-length Z-scores (WLZ), and change in infant BMI Z-scores (BAZ).
We hypothesized that infants born to heavier mothers would have greater weight gain
velocity, greater gain in WLZ, and greater gain in BAZ across the first six months
compared to infants born to lower weight mothers.

Our second hypothesis was that infants born to mothers with gestational weight
gain in excess of the 2009 IOM recommendations would have greater weight gain
velocity, greater gain in WLZ, and greater gain in BAZ across the first six months
compared to infants born to mothers with gestational weight gain within the 2009 IOM
recommendations. The third hypothesis was that infants with higher weight at birth
would have greater infant weight gain velocity, greater gain in WLZ, and greater gain in
BAZ across the first six months of life, compared to infants born with lower weight.

Our final hypothesis was that lower breastfeeding intensity (i.e. more human milk
fed from the bottle) would predict greater weight gain velocity, greater change in WLZ,
and greater change in BAZ in infants during the first six months of life, controlling for

maternal prepregnancy BMI, GWG and infant birth weight.
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Methods and Study Design
Subjects

Recruitment of participants occurred through the distribution of fliers and
presentations. Fliers were distributed at yoga studios, pediatrician offices, community
centers, and at the health department. Presentations by researchers were conducted to
recruit mothers from classes at Cone Health Women’s Hospital Education Center. During
the presentations researchers distributed fliers, and described the FIG study to mothers.
The FIG study was approved to recruit women through snowball sampling, in which
participants were allowed to distribute an electronic version of the flier to interested
parties. See Appendix for flyer.

Potential participants answered questions to determine mother/infant eligibility
for the FIG study. Mothers were required to be 18 years of age or older, speak English,
disclose any medical conditions, plan to feed their infant breast milk, and report
prepregnancy weight and infant birth weight. Infants were required to be at least 35
weeks gestation, have a birth weight of at least 2495 grams, born singleton, and lack any
serious medical condition that could impact growth.

Study Design

The study was conducted using a longitudinal observational design, which was
approved by the Institutional Review Board at the University of North Carolina at
Greensboro. Data was collected from October 2013 to January 2016. The Feeding and
Infant Growth Study was designed with 2 components: monthly questionnaires and
bimonthly direct anthropometric measurements. The researcher scheduled home visit
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appointments by email, phone call, or text message. Across the six month study period
four home visit appointments were scheduled. The home visits were scheduled within +/-
1 week of the infant’s monthly birthday. The first home visit was schedule less than two
months of age, with the remaining home visits scheduled at two, four, and six months of
age. Before the first home visit, written consent was obtained from study participants (see
Appendix for the consent form). During the home visits at two, four, and six months the
main researcher and research assistant took mother and infant measurements. At home
visits, researchers measured: mother’s height, weight and waist circumference and
infant’s weight, length, subscapular skinfold thickness, and triceps skinfold thickness.

Each month, for six months, participants filled out an infant feeding questionnaire
(See Appendix for questionnaires). The questionnaires were mailed with an addressed
and stamped return envelope. Questionnaires took approximately 20 minutes to complete.
The neonatal questionnaire was completed before or at the first home visit. The five
remaining questionnaires were mailed prior to the home visits when the infant was two
months, three months, four months, five months, and six months old. Questionnaires
collected information on infant feeding practices, demographic characteristics, medical
history, smoking history, childcare status, and employment status.

Participants received four small thank you gifts for their contribution to the study.
A gift was given at the end of each home visit. The gifts were bath toys, teething rings,
bibs, receiving blankets, and hats. At the completion of the study mothers received a

booklet detailing their child’s growth across the first six months of life.

35



To assess rapid infant growth we examined change in WLZ from birth to six
months, BAZ from birth to six months, and weight gain velocity from birth to six months.
WLZ and BAZ provide an indicator for levels of adiposity, and are quick and easy to
calculate. Instead of using fixed BMI values to classify individuals (as used for adults),
BAZ is classified using thresholds that vary to take into account a child’s age, sex,
growth patterns as they mature, relative to a reference distribution, which in this study
was the WHO child growth standards from the WHO Multicenter Growth Reference
Study. This reference group was comprised of infants that were exclusively breastfed for
four to six months, born full term, healthy, received all of their immunizations, and their
mothers did not smoke. In addition to BAZ and WLZ, we assessed weight gain velocity,
an innovative method of assessment recommended by the WHO. Weight gain velocity is
defined as the change in infant weight values expressed per unit time. Weight gain
velocity is considered more appropriate as it allows for earlier detection of rapid or
attenuated infant weight gain than just assessment of weight alone.

Infant Feeding Practices

Researchers administered questionnaires modified from Infant Feeding Practices
Study II (103,104) to determine infant feeding practices. Questionnaires included
questions pertaining to: breastfeeding, termination of breastfeeding, milk expression,
complementary feeding, formula feeding, mixed feeding (breast milk mixed with
formula). Mothers were asked:
On average, in the past seven days:
1. How many times was your baby fed breast milk (daily and weekly

totals)?
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2. How many times was your baby fed pumped breast milk?

How many ounces of pumped breast milk were in the bottle?

4. How many ounces of pumped breast milk did your baby drink at each

feeding?

How often does your baby drink all of his or her bottle?

6. How often is your baby encouraged to finish a bottle if he or she stops
drinking before the pumped breast milk is gone?

(98]

9]

Breastfeeding intensity was calculated each month, across the first six months of
life. Breastfeeding intensity was defined as the total percent of feeds fed directly at the
breast from zero to six months of age. Breastfeeding intensity during the first six months
was determined by first calculating the total number of human milk feedings from zero to
six months, then the total human milk bottle feedings from zero to six months. By
subtracting the number of total human milk feedings by bottle per day from the total
human milk feedings per day the number of total direct breastfeeds was determined. Total
direct breastfeeds per day was then divided by the total number of feedings per day and
multiplied by 100. Breastfeeding intensity was determined by asking two questions in our
questionnaire:

1. “In the Past 7 days how often was your baby fed breast milk? Include feedings by
everyone who feeds the baby.”
2. “How many times in the past 7 days was your baby fed pumped breast milk to
drink? Include feedings by everyone who feeds the baby.”
This reflection on the infant feeding behaviors of the past week, were used as an indicator
of infant feeding behaviors for the past month, allowing for the assessment of

breastfeeding intensity.
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Nursing or Bottle Feeding Group Assignments

Breastfeeding intensity from birth to six months was calculated from reported
mode of feeding. Based on breastfeeding intensity from birth to six months, participants
were categorized into one of two groups: nursing group (NG) and bottle fed human milk
group (BG). Nursing group was composed of infants fed predominately at the breast with
less than 20 percent of the feeds from a bottle. Bottle fed human milk group consumed
human milk from the bottle more than 20 percent of the feeds. All infants were fed
predominately human milk.

Measurements

Direct anthropometric measurements were obtained at two, four, and six months
home visits. In the first neonatal questionnaire participants reported infant weight and
length at birth. Bimonthly measurements comprised: mothers height (cm), mothers
weight (kg), mothers waist circumference (cm), and infants nude weight (kg), infants
recumbent length (cm), infants triceps skinfold thickness (mm), and infants subscapular
skinfold thickness (mm). Procedures followed the World Health Organization standard
techniques (105,106). Harpenden calipers were used to measure skinfold thickness of
triceps and subscapular site on infant’s right side. The triceps skin fold is a vertical fold,
taken on the posterior midline of the upper arm. It is measured halfway between the
acromion and olecranon processes while the arm is held freely to the side of the body.
The subscapular fold is a diagonal fold, located 1 cm below the inferior angle of the
scapula, at the bottom of the shoulder blade. Researchers attempted to minimize
discomfort with gentle but precise measurement techniques.
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Infant’s recumbent length was measured within the nearest Imm using an infant
measuring board from Perspectives Enterprises, Portage, MI. The research assistant held
the infants head to the headboard and ensured the infant head was placed in the Frankfort
horizontal plane. The lead researcher positioned the infant’s body in line with the infant
measuring board, extended infant legs, and brought the footboard to rest against infant
heels. Infant’s nude weight was measured to the nearest gram using a calibrated pediatric
scale made by Seca Medical Sales, in Hamburg Germany. Each measurement was
duplicated for accuracy and a third measurement was obtained if the first two
measurements differed by more than 3%.

Maternal weight was assessed without shoes and in light minimal clothing at each
study visit by researchers with a calibrated digital adult scale (Tanita BWB-800s,
Arlighton Heights, IL). A Gulick tape was used to measure mother’s waist
circumference. Maternal height was measured barefoot, with back in a straight position,
and with head in a Frankfort plane, using a portable stadiometer at the first study visit
(Charder HM-200P). Maternal usual body weight before pregnancy was self-reported on
the screening form or at the first research visit. Maternal prepregnancy BMI was
calculated by self-reported prepregnancy weight divided by height squared [weight
(kg)/height (M)?]. Total gestational weight gain was self-reported in the first
questionnaire.

The same equipment was used for all home visits to ensure accuracy. Infant

weight for length, subscapular and triceps skinfold thickness, and weight velocity data
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was compared to the WHO standardized growth charts (107). See Appendix for
measurement procedures.

Statistical Analysis

All statistical analyses were conducted using the software SPSS version 23. We
used independent student T-tests and Chi squared analysis for comparisons between
characteristics and infant growth data of the two groups (NG, BG). Bivariate associations
between maternal weight (prepregnancy BMI, GWGQG), infant weight at birth,
breastfeeding intensity group (NG vs BG) and weight gain velocity from birth to six
months, change in weight-for-length Z-score from birth to six months, and change in
BMI Z-score from birth to six months, were conducted.

To examine whether infant growth (weight gain velocity, change in weight-for-
length Z-score, change in BMI Z-score) within the first six months could be predicted
based on feeding mode (breastfeeding intensity group NG vs BG), multiple regression
analysis was conducted controlling for maternal prepregnancy BMI, maternal GWG,
infant’s birth weight, BMI z-score at birth, and weight for length Z-score at birth.
Statistical significance of effects was determined by P<0.05 in bivariate analysis and P<
0.10 in multivariate analysis.

Results

Fifty-two mother infant dyads were recruited, of those, 50 remained in the study.
Two mother infant dyads were eliminated from the study, due to one transitioning to
complete formula feeding and the other not able to schedule measurements in accordance
with FIG timeline protocol. Mother infant dyads were categorized by reported feeding
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mode from birth to six months. Participants were categorized into one of two groups
based on total breastfeeding intensity from birth to six months: 1) nursing group (NG),
composed of infants fed predominantly at the breast with less than 20 percent of the feeds
from a bottle and 2) the bottle feeding human milk group (BG), composed of infants fed
human milk from the bottle more than or equal to 20 percent of the feeds. Thirty-four
mother infant dyads were categorized as NG and 16 of mother infant dyads were
categorized as BG. General characteristics of the participants are presented in Table 1.,
maternal anthropometric characteristics are presented in Table 2. There were no
significant differences in maternal age, income, education levels, mom’s prepregnancy
BMI, GWG, infant weight at birth, or when mothers returned to work between groups.

Breastfeeding Intensity

NG infants were fed an average of 91% of human milk feeds directly at the breast
(range of 80-100%), while BG infants were fed an average of 64% (range of 25-76%)
during the first six months. Ten mothers had a breastfeeding intensity of 100% from birth
to six months. Table 3 and Figure 1, show the breastfeeding intensity by group for each
month. For the first month there was no significant difference between the two groups
for breastfeeding intensity, but at two months a significant difference between the two
groups emerged, and continued the following four months. Two infants in the BG were
given formula to supplement their diet. One infant received one bottle of formula daily at
five and six months. The other infant received one bottle of formula per day from birth to
four months, and 3 bottles of formula daily at 5 and 6 months of age. However,
breastfeeding intensity calculations did not include formula feedings, only human milk
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feedings. The average frequency of feedings of human milk per day did not differ
between the two groups (Table 4).

Milk Expression

The majority of mothers reported that they expressed milk and fed their infant
from a bottle so that another person could feed their infant while they were at work.
These mothers worked in an establishment that was not their home, and were unable to
feed their child while at work. The second most common reason mothers reported that
they expressed milk was to have an emergency supply. The third most common reason to
express milk was to increase milk supply.

Infant Growth

Infant growth during the first six months is shown in Table 5, Table 12 and Figure
2,34,5, 6. Infant gain in weight and length from birth to six months was similar in NG
and BG groups. Additionally, infant BMI, skinfold thickness measurements (triceps and
subscapular), skinfold thickness Z-scores were similar in both groups at all time points.
Weight-for-length Z-scores (WLZ), BMI-for-age Z-scores (BAZ), and weight gain
velocity percentile between the two groups was similar across all time points. However,
change in BAZ was significantly different between the two groups from two to four
months, two to six months, and from birth to six months. Change in WLZ was
significantly different between the two groups from two to six months.

Bivariate relationships are shown in Table 6. Prepregnancy BMI was significantly
associated with weight gain velocity from birth to six months WLZ at birth and BAZ at
birth GWG was significantly associated with greater weight at birth (P= 0.027). Infant
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birth weight was negatively associated with change WLZ from birth to six months and
change BAZ from birth to six months

There was no significant difference between groups in change in WLZ from birth
to six months. However, in a multivariable regression analysis (Table 7) mom’s
prepregnancy BMI, infant birth weight, WLZ at birth and breastfeeding intensity group
significantly predicted change in WLZ from birth to six months (adjusted R>=0.62, P <
0.001). Each unit increase in mothers prepregnancy BMI increased the change in WLZ
from birth to six months by 0.086, and each unit increase in birth weight increased the
change in WLZ from birth to six months by 0.938; however, each increase in WLZ at
birth decreased the change in WLZ from birth to six months by 0.927. The lower
intensity breastfeeding group increased the change in WLZ from birth to six months by
0.861. Mothers gestational weight gain was not included in the model as it was
statistically insignificant (f=0.004, P=0.915), removal from the model did not affect
overall adjusted R? and beta coefficients. Weight at birth and WLZ at birth were
correlated (r= 0.58). However, we included both in the model as they each account for
different factors, WLZ at birth accounts for adiposity whereas birth weight accounts
solely for weight. The regression model was run with and without infant birth weight and
the results were similar (data not shown).

There was not a significant difference between the two groups in weight gain
velocity percentiles from birth to six months. However, a multiple regression analysis
(Table 8) showed infant birth weight, moms prepregnancy BMI, and grouping
significantly predicted weight gain velocity from birth to six months (adjusted R?=
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0.166, P <0.015). Each unit increase in mothers prepregnancy BMI increased weight
gain velocity from birth to six months by 0.035, however each unit increase in birth
weight decreased weight gain velocity from birth to six months by 0.126. The lower
intensity breastfeeding group increased weight gain velocity from birth to six months by
0.107. Mothers gestational weight gain was not included in the model as it was
statistically insignificant (f=0.001, P=0.892), removal from the model did not affect
overall adjusted R? and beta coefficients.

There was a significant difference between the two groups in change BMI for age
Z-scores (BAZ) from birth to six months In addition, a multiple regression analysis
(Table 9) showed infant birth weight, moms prepregnancy BMI, and breastfeeding
intensity significantly predicted change in BAZ from birth to six months (adjusted R%=
0.595, P <0.001). Each unit increase in mothers prepregnancy BMI increased the change
in BAZ from birth to six months by 0.102, each unit increase in birth weight increased
the change in BAZ from birth to six months by 0.878; however, each increase in BAZ at
birth decreased the change in BAZ from birth to six months by 0.926. The lower intensity
breastfeeding group increased the change in BAZ from birth to six months by 0.896.
Mothers gestational weight gain was not included in the model as it was statistically
insignificant (B=-0.004, P= 0.901), removal from the model did not affect overall
adjusted R? and beta coefficients. Birth weight and WLZ at birth were correlated (=
0.59). However we included both in the model as they each account for different factors,

WLZ at birth accounts for adiposity whereas birth weight accounts solely for weight. The
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regression model was run with and without infant birth weight and the results were
similar (data not shown).

Bottle Emptying Behavior

Bottle emptying behavior of BG infants is reported in Table 10. Mother’s reported
BG infants, fed human milk from the bottle finished the bottle “most of the time” or “all
of the time,” with an average bottle size of three to four ounces reported at each feed.
Total volume of milk in bottles fed to BG infants is displayed in Table 10. The majority
of mothers reported filling bottles three to four ounces, with some bottles being filled
seven to eight ounces at five and six months. In addition, the majority of mothers
reported “Never” or “rarely” to encouraging their child to finish the bottle.

Complementary Feeding

Complimentary feeding behaviors are reported in Table 11. No infants were
introduced to complementary foods before four months. Three infants were introduced to
complementary foods at four months, 13 at five months, and 9 at 6 months. 28 infants
were not introduced to complementary foods by six months of age.

Discussion

These results suggest that feeding human milk from the bottle for more than 20%
of the feeds may promote increased gain in infant weight for length, BMI, and weight
gain velocity during the first six months of life. Overall, infants born to mothers with
higher prepregnancy BMI exhibited greater weight gain velocity percentiles from birth to

six months compared to infants born to mothers with lower prepregnancy BMI. However,
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mothers prepregnancy BMI was not significantly associated with change in WLZ from
birth to six months or change in BAZ from birth to six months.

Within the literature there are prospective studies that demonstrate a relationship
between maternal prepregnancy BMI and the incidence of overweight/ obesity later in
childhood (27,63,65,77), increased infant anthropometrics outcomes (75-81), and rapid
infant weight gain (79).Mothers average prepregnancy BMI was within a normal range
for both groups, with a small proportion of obese mothers (<15%) in the study. The FIG
study may have lacked mothers with excessive BMI statuses to illicit an effect on
measures of infant adiposity (BAZ, WLZ), as opposed to say a measure of infant weight
(weight gain velocity). Due to a small sample size, it is possible that there was not
enough power to detect a difference in WLZ and BAZ as they are both measures of
adiposity, whereas weight gain velocity is just a measure of weight gain across the first 6
months. Additionally, the infants did gain weight across the first six months of life but
they also proportionally gained length as well- and length is not accounted for in weight
gain velocity.

While GWG was positively related to infant birth weight, there was not a
relationship between GWG and infant growth (weight gain velocity 0-6, change in WLZ
0-6, change in BAZ 0-6) despite the majority of mothers in each group demonstrating
excessive GWG outside the 2009 IOM recommendations. This is contrary to several
prospective studies that highlight a relationship between excess GWG and childhood
overweight or obesity (64—66,79) greater infant anthropometric outcomes (64,66,78—80)
and increased adiposity (65,78). However, a study by Deierlein et al. examined the
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effects of maternal weight (prepregnancy BMI and GWG) on infant growth (78). While
excessive GWG was positively associated with increased WAZ and rapid infant weight
gain, results were not significant. The influence of GWG on infant growth may vary with
prepregnancy BMI status. Heerman et al. found a pooled effect between mothers excess
GWG and prepregnancy BMI status of obesity on greater birth weight and rapid weight
gain from birth to 3 months of life, this persisted through the first year of life (79). In this
study mothers average prepregnancy BMI was within a normal range, there was a small
proportion of obese mothers (<9%) in each group, and over half of each group gained
excess GWG. Due to a small sample size, we were unable to examine if mothers BMI
status elicited a pooled effect with excess GWG on infant growth.

In our study infants with higher weight at birth had a smaller change in WLZ
from birth to six months, and change in BAZ from birth to six months, compared to
infants with lower weight at birth. Other studies have shown similar results with infants
with higher weight at birth demonstrating a lower WAZ and WLZ compared to infants
with lower weight at birth demonstrating a greater WAZ and WLZ (108-110). Karaolis-
Danckert et al. reported a greater BMI at birth was protective against a child's risk of
gaining weight rapidly. There is evidence for a relationship between low birth weight and
greater infant weight gain (11,111,112). This relationship may be elucidated by the catch-
up growth hypothesis, which proposes rapid weight catch-up may lead to overweight or
obesity later in life (111-113).

Change in BAZ and WLZ was significantly different between the two groups
from two to six months. This corresponds to the time when mothers began to decrease
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their breastfeeding intensity, suggesting that bottle feeding may increase weight gain in
early infancy.

Multiple regression analyses showed breastfeeding intensity significantly
predicted weight gain velocity from birth to six months (adjusted R?=0.166, P < 0.015),
change in WLZ from birth to six months (adjusted R?=0.62, P < 0.001), and change in
BAZ from birth to six months (adjusted R?=0.595, P < 0.001), controlling for infant
birth weight, moms prepregnancy BMI, BAZ z-score at birth, and WLZ-score at birth.

Within the literature rapid infant weight gain may be defined as an increase in 1
unit standard deviation of a Z-score (commonly greater than an increase of 0.67 SD in
WAZ, WLZ, BAZ). Change in WLZ from two to six months was on average 1.22 in the
BG group, which qualifies as rapid infant weight gain. Whereas the NG change in WLZ
from two to six months was 0.38, a normal gain. Change in BAZ from two to six months
was on average 1.43 in the BG group, which qualifies as rapid infant weight gain,
compared to the NG change in WLZ from two to six months of 0.51, a normal gain. The
bottle feeding group gained more weight relative to length from two to six months
compared to the nursing group. This difference in speed of growth from two to six
months between the two group (NG vs. BG) may have developed as two months is the
time in which a significant difference between the groups in breastfeeding intensity
occurred. While weight for length gain was high in the BG infants, weight gain velocity
percentiles (Table 5, Figure 5) from two to six months in both groups are close to the

WHO reference population average or 50" percentile.
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In a study conducted by Bartok, infants in the NG received 98% of milk at the
breast and infants in the BG received 22% of feeding from the bottle at one month and
advanced to feeding 60% from the bottle at six months (38). NG and BG infants in
Bartok’s study demonstrated similar growth in weight, WLZ, BAZ from birth to six
months. In the FIG study, NG group infants received an average of 91% of human milk
feeds at the breast, while the infants in the BG group received approximately 65% of their
human milk feedings at the breast across six months. NG and BG infants in our study
demonstrated comparable weight, length, weight gain velocity, WLZ, BAZ at all time
points (birth, 2, 4, and 6 months). However, after comparing their growth, change in
WLZ from birth to six months, and change in BAZ from birth to six months between NG
and BG infants a dissimilar pattern of growth between the groups emerged. BG infants
grew more rapidly than NG infants between two to four months BAZ, birth to six months
BAZ, two to six months BAZ, and two to six months WLZ. Bartok’s study did not report
the change in BAZ or change in WLZ across the first 6 months of life. Differences may
not have been detected in the Bartok study because the sample size was too small to see
an effect.

The study by Bartok did not control for the effect of mother’s weight
(prepregnancy BMI and GWG), despite the relationship between greater prepregnancy
weight and a shortened duration of breastfeeding (114—117). This is an important
consideration as infants fed with longer durations of breastfeeding weigh less and are
shorter in length at 1 year, compared to infants fed with a shorter duration of
breastfeeding (34). Present-day samples, composed of a majority of overweight or obese
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women, may misconstrue the effect of breastfeeding if mothers prepregnancy BMI and
GWaG are not controlled for; This may be due to the fact that mothers weight
(prepregnancy BMI and GWG) may account for some of the variance in infant weight
gain across the first 6 months of life, that is also explained by breastfeeding. Maternal age
and BMI of women in the Bartok study was similar to those of the FIG study, mothers
average BMI were within normal range in both groups and mothers average gestational
weight gain across pregnancy was similar as well. Again, differences may not have been
detected in the Bartok study because the sample size was too small to see an effect of
bottle feeding human milk.

Utilizing data from the infant feeding practices study II (IFPS II), Li et al. found
that among infants fed human milk only by both bottle and breast, monthly weight gain
increased from 729 g when few feedings were by bottle, to 780 g when most feedings
were by bottle (36). Li et al. considered bottle-emptying behavior a method of self-
regulation. Additionally, Li et al. found two distinct groups of infants in the IFPS II,
infants with high and low bottle emptying behavior. Researchers reported that regardless
of bottle contents, infants who emptied their bottles often in early infancy had increased
likelihoods (69%) of having excess weight in late infancy, when compared to infants who
rarely emptied their bottles (37). Results from IFPS II substantiate the notion that bottle
feeding may modify infant self-regulation.

Mothers of BG infants in the FIG study reported that infants finished the bottle
“most of the time” or “always,” thus demonstrating high bottle emptying behavior (Table
10). This is unlike infants from the IFPS II which demonstrated two distinct bottle
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emptying behaviors. We may have seen an absence of low bottle emptying behavior as
our sample size (n=50) was much smaller than that of the IFPS II (n=1250). The majority
of mothers reported filling bottles between three to four ounces from two to six months
(Table 10) this may be why infants demonstrated high bottle emptying behavior. IFPS II
did not inquire about the volume of milk that was fed to infants, or how this volume may
change across infancy. The FIG study not only inquired about the volume of milk fed to
infants, but inquired how this amount varied across the first six months of life accounting
for volume changes across early infancy. In addition, the majority of FIG mothers
reported “Never” or “rarely” encouraging their child to finish the bottle, this may be due
to the fact that the infants emptied their bottle the majority of the time.

A study conducted by Wood et al. examined the effect of bottle size on infant
growth in exclusively formula fed infants (101). Infants fed formula from a large bottle
(= 6 ounces) at two months demonstrated higher weight gain, WAZ, and WLZ at 6
months compared to infants fed formula from a regular size bottle (< 6 ounces). Research
staff asked volume of formula fed to infants at the two month study visit, and asked
parents to show the bottle and volume used to feed the infant formula. Similar to IFPS 11,
Wood et al. did not inquire how bottle size volume changed across infancy from two
months to six months. Additionally Wood et al. did not enquire into bottle emptying
behavior of formula fed infants. The FIG study accounted for volume changes across
early infancy, as well as bottle emptying behaviors). In the FIG study the majority of

mothers reported filling bottles between three to four ounces from two to six months
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(Table 10), this regular bottle size may be why we observed a small difference between
the groups.

Results from IFPS II suggest that breastfed infants are being fed a significant
amount of human milk from the bottle, with a quarter expressing milk on a regular
schedule. Motives for expressing milk include more working mothers and greater
availability of quality breast pumps. Feeding mode, human milk delivered from the bottle
may contribute to rapid infant growth. It is hypothesized that infants fed directly at the
may breast have a better sense of self-regulation. It is possible that breastfeeding mothers
may be more aware of infants’ satiety cues and less concerned with the amount of milk
an infant is consuming; as they are unable to physically see how much milk is in a bottle;
whereas bottle feeding mothers may be more likely to encourage infants to finish the
bottle, thereby disrupting infants mechanism of self regulation. Within the FIG study we
observed that infants fed human milk from the bottle for more than 20% of the feeds
possessed greater gain in infant weight, WLZ, and BAZ during the first six months of
life, controlling for infant weight at birth and maternal weight. These results suggest that
mode of milk delivery (bottle feeding human milk) may increase infant growth across
early infancy.

It has been documented that women are more likely to breastfeed when maternity
leave is taken, and a longer maternity leave increases both the incidence and duration of
breastfeeding (118). It is well documented that breastfeeding improves bonding between
mothers and their infants but also provides important health benefits and can even reduce
the risk of health problems such as diarrheal disease, respiratory illnesses, ear infections,
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obesity, endocrine dysfunction, and certain cancers (119). Results from this study
indicate that feeding human milk in a bottle may increase infant growth across early
infancy. These results imply a need for a change in recommended infant feeding practices
to predominantly feeding infants human milk at the breast, across early infancy. Yet,
mothers who work full-time have no option but to bottle feed their infant human milk as
The United States does not mandate paid maternity leave. Lack of paid maternity leave
forces many women to choose between working and nursing their child. Additionally
many households are unable to afford unpaid time off from work. A change in policy
advocating for paid maternity leave, and subsequently allowing for nursing one’s infant
directly at the breast would be best.

The mothers in the FIG study were Caucasian, well educated, with mean annual
household incomes totaling greater than > $60,000. While the mothers in the FIG study
possessed demographic characteristics similar to those that participated in the Bartok
study, they are a homogenous sample and are not representative of The United States
population.

Strengths of this study include reliable direct measurements of infants, study
design, and high retention rate of participants. The study had a retention rate of 96%. This
was due to several factors. The mothers that were included in our study were educated
mothers who wanted to participate and were also willing to recommend others to
participate in the study via snowball sampling. Additionally, in screening mothers were
asked “what is your preferred method of contact?” and mothers were predominately
contacted via this method for the entirety of the study. Home visits were scheduled ahead
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of time, with a reminder provided by researchers the day before the home visit.
Researchers had a unique opportunity to develop a relationship with clients through
attending breastfeeding support groups weekly, this allowed for researchers to develop a
report that possibly lead to a high retention rate. Another strength of the study was
evaluation of infant growth by three different measures: weight gain velocity, change in
WLZ, and change in BAZ. A notable strength of the study was the inclusion and control
for maternal weight characteristics (prepregnancy BMI and GWGQG). One limitation of this
study is that the primary researcher did not directly observe total volume of human milk
in bottles, ounces of human milk consumed at each feeding, or bottle emptying
behaviors; these were reported by mothers in monthly questionnaire. Furthermore, there
was a lack of measurement of the amount of human milk consumed each feeding by NG
infants.

Future research endeavors should aim to include larger sample sizes, a more
diverse study population, and mixed feeding methods, within a longitudinal study
designed to follow participants from infancy into childhood.

Conclusion

This study found that among infants not receiving formula or complementary
foods before four months, feeding human milk from the bottle more than 20% of the time
may contribute to increased weight for length gain from birth to 6 months. This is
noteworthy as an independent contribution as mother’s weight and infant birth weight
were controlled for within the regression model. Weight gain velocity percentiles in both
groups (NG vs. BG), was close to the WHO reference population average or within
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normal limits, suggesting an absence of rapid infant weight gain. However bottle fed
human milk group infants gained significantly more weight for length (WLZ, BAZ),
more rapidly, from two to six months compared to the nursing group. Results suggest this
rapid gain in weight for length indicates a rapid increase in adiposity, for which WLZ and
BAZ are a measure. This difference in speed of growth from two to six months between
the two groups (NG vs. BG) may have developed as two months is the time in which a

significant difference between the groups in breastfeeding intensity occurred.
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CHAPTER IV

EPILOGUE

Previous to my first semester in graduate school I began to work with Dr.
Lovelady and Kelsey Wilson in the Feeding and Infant Growth (FIG) study. The
exploratory FIG study endeavored to examine whether the mode of infant feeding
significantly impacted infant growth in the first six months of life. After being involved
in data collection and entry, as well as working closely with mother infant dyads I
realized not only my appreciation but interest in research. Through my exploration of the
literature and working closely with Dr. Lovelady and Kelsey Wilson, I began to see a gap
within the literature. Research studies were examining breastfeeding patterns, feeding
mode, and infant growth outcomes without addressing or controlling for the factor of
maternal weight (prepregnancy BMI, gestational weight gain). I proposed to continue
Kelsey Wilson’s work under Dr. Lovelady’s guidance, exploring the relationship of a
lower breastfeeding intensity (i.e. more human milk fed from the bottle) and infant
growth during the first six months of life, controlling for maternal weight.

Overall the results of this study found that feeding human milk from the bottle
may promote increased gain in infant weight for length and BMI during the first six
months of life. The study was strengthened by control for the impact of maternal weight,

direct measurements of infants, and a design that assessed how infant feeding mode
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(breast vs bottle) and practices (complementary feeding) changed across the first six
months of life. However, this study was limited by a small sample size.

In future studies I would like to work with a larger, more diverse sample size.
This may be possible by recruiting beyond a women’s hospital, by forming additional
partnerships with agencies and programs similar to The Supplemental Nutrition Program
for Women Infants and Children (WIC). A partnership with WIC would allow for a
larger and more diverse ethnic and socioeconomic recruitment foundation. As many
participants within the WIC program do not exclusively breastfeed the study could be
expanded to include formula feeding, and mixed feeding. Additionally, I would like to
conduct a study examining infant growth across the whole of infancy (birth to 24
months), with IRB approval to follow up in childhood (3-5 years of age). A longitudinal
study design would allow for the development and further understanding of the impact of
infant feeding mode and practices on infant growth and subsequently child growth while
controlling for important factors such as maternal weight status.

Results of this study are of practical importance, especially for any working
mother who is considering how to best feed her child. As results from this study indicate
that feeding human milk in a bottle may increase infant growth across early infancy; they
imply a need for a change in recommended infant feeding practices to predominantly
feeding infants human milk at the breast, across the first six months of life. As our
country does not mandate paid maternity leave mothers who work full-time have no
option but to bottle feed their infant human milk, possibly to the detriment of their child’s
obesity risk. Results of this study indicate a need in policy change, promoting a country
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wide mandated paid maternity leave, which would allow for nursing one’s infant directly
at the breast.

My immersion in applied nutrition research has enlightened me to an entirely new
appreciation of nutrition, and a love of working with mothers and infants. I have learned
valuable skills ranging from database entry, statistical analysis, technical skills such as
anthropometric measurements, to soft skills important in recruiting and retaining
participants. Without the opportunity to work closely with this population I would never
have discovered my area of interest nor the direction of my future work in the field of
nutrition. Through working with this population I have learned to become more
adaptable, creative, and compassionate ultimately improving my character for future

work as a scholar and a dietitian.
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APPENDIX A

TABLES AND FIGURES

Table 1. Characteristics of Participants by Group

Nursing Group Bottle feeding
(n=34) Group (n=16)
Maternal
Age (yr., Mean, SD) 30.55+£4.15 29.63 £3.10
Education
High School Degree 18 (53%) 7 (44%)
College Degree 16 (47%) 9 (56%)
Return to Work (yes) 19 (56%) 13 (81%)
Weeks Postpartum 4.63 +4.84 6.87 +£4.32
(Mean, SD)
At 3 Months Postpartum
Not Working 15 (44%) 3 (19%)
Part-Time 14 (41%) 7 (44%)
Full Time 5 (15%) 6 (37%)
Childcare at 3 Months
I Care for Child 13 (33%) 4 (25%)
Family Member 7 (21%) 6 (38%)
Non-Family Member 4 (12%) 4 (25%)
Keep Child at Work, 3 (9%) 1 (6%)
Work
From Home
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Keep Child at Work 0 (0%) 1 (6%)
More than One of 7 (20%) 0 (0%)
These
Income
Less than $60,000 14 (41%) 4 (25%)
Greater than $60,000 20 (59%) 12 (75%)
Parity
Primiparous 11 (32%) 7 (44%)
Multiparous 23 (68%) 9 (56%)
Infant Birth Weight (kg, Mean, SD) 3.70 £0.50 3.63+0.47
Infant Gender
Female 15 (44%) 9 (56%)
Male 19 (56%) 7 (44%)
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Table 2. Maternal Anthropometric Characteristics by Group

Nursing Group Bottle feeding Group
(n=34) (n=16)
Height (cm) 164.84 + 6.68 163.18 £5.64
Prepregnancy Weight (kg) 67.66 +9.32 63.72+7.40
Prepregnancy BMI
Prepregnancy BMI 24.98 £3.81 24.02 +£3.34
Normal Weight 17 (50%) 10 (62.5%)
Overweight 14 (41.2%) 5(31.3%)
Obese 4 (8.8%) 1 (6.3%)
Gestational Weight Gain
GWG (kg) 17.61 +£5.58 1576 £4.17
% Adequate Gain 11 (32.4%) 5(31.3%)

% Excessive Gain

23 (67.6%)

11 (68.8%)

Postpartum Weight (kg)
2 Months 77.34+11.81 76.66 = 9.35
4 Months 76.01 +£12.42 76.15+9.41
6 Months 75.06 = 12.85 75.12+£9.98
Waist Circumference (cm)
2 Months 84.83 £ 11.84 88.86 £9.51
4 Months 82.80 £ 11.96 86.43 +10.48
6 Months 81.30 £12.28 85.39 £ 10.79
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Table 3. Breastfeeding Intensity by Group*

Nursing Group Bottle feeding Group
(n=34) (n=16)
Breastfeeding Intensity
At 1 Month 98.36 = 4.07 95.69 +7.24 P=0.101
At 2 Months 96.86 + 5.15 78.35 +£23.23 P <.001
At 3 Months 92.59 +10.88 65.08 +28.32 P <.001
At 4 Months 91.80 = 10.07 48.06 + 17.08 P <.001
At 5 Months 82.69 + 16.38 46.80 + 17.79 P <.001
At 6 Months 79.02 +22.95 45.29 + 19.65 P <.001
Total Breastfeeding 91.05 +£7.23 64.75 £ 14.44 P <.001
Intensity 0-6 Months*

*Mean, SD

Breastfeeding intensity was defined as the total percent of feeds fed directly at the
breast. The number of total direct breastfeeds per day was determined by subtracting the
human milk feedings by bottle from the total human milk feedings. Then the total number
of direct breast feeds per day was divided by the total number feedings per day and
multiplied by 100.
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Table 4. Average Frequency of Feedings per Day by Month*

74

Nursing Group Bottle Feeding Group
(n=34) (n=16)
Feedings per Day

At 1 Month 10.91 £2.08 10.47 +1.68

At 2 Months 9.75+1.97 9.53+2.32

At 3 Months 9.18+1.98 9.09 +2.39

At 4 Months 8.97+1.99 8.88 £2.55

At 5 Months 9.01 +£2.22 9.06 +2.49

At 6 Months 8.58 +2.64 8.81 +2.81

*Mean, SD




Table 5. Infant Growth During the First Six Months™

Nursing Group | Bottle-feeding
(n=34) Group
(n=16)
Weight (kg)
Birth 3.70 £0.50 3.63 +£0.47
2 Months 5.39+0.65 532+0.67
4 Months 6.80 +0.81 6.84 £0.51
6 Months 7.92 +£0.90 8.06 £0.76
Length (cm)
Birth 52.16 £ 2.53 52.62 +3.59
2 Months 56.98 +2.08 57.38 +3.21
4 Months 61.89 £3.00 61.53+2.53
6 Months 65.00 £ 3.06 64.21 £2.51
BMI (kg/m?)
Birth 13.71 £2.12 13.34 £2.80
2 Months 16.52 £2.45 16.19 + 1.86
4 Months 1741+ 1.91 1798 £1.71
6 Months 17.77 £ 1.61 1895 +2.16
BMI Z Scores
Birth 0.01 £1.58 -0.46 £2.15
2 Months 0.34+1.51 0.12+1.42
4 Months 0.49 +1.37 0.90 +1.06
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6 Months 0.85+1.30 1.55+1.34

Change BMI Z

Scores

Birth- 2 Months 0.33+1.67 0.58 £2.37

2 - 4 Months 0.15+0.98 0.78 + 0.69 P=0.025
2 - 6 Months 0.51+1.19 1.43 +1.21 P=0.015
4 - 6 Months 0.36 = 0.60 0.64 +0.79

0 - 4 Months 0.47 +£1.65 1.36 £2.11

0 - 6 Months 0.84 +1.53 2.01 £2.10 P=10.030
Weight-for-Length Z-

Scores

Birth -0.50 +£1.83 -0.67 £2.18

2 Months 0.53 +1.67 0.39+1.82

4 Months 0.63+1.44 0.97+1.15

6 Months 0.93 +1.32 1.68 +1.43

Change Weight for

Length Z-Scores

Birth - 2 Months 1.03 £2.18 1.07 £2.24

2 - 4 Months 0.07+1.18 0.58 +1.12

2 - 6 Months 0.38 +1.36 1.22 +1.32 P=0.045
4 - 6 Months 0.31+0.62 0.71+£0.93

0 - 4 Months 1.13+1.99 1.65+2.19

0 - 6 Months 1.43+1.85 2.29+2.04




Weight Gain Velocity

Percentile

Birth - 2 Months 0.28 £0.29 0.31+0.36
2 - 4 Months 0.51+0.31 0.63 +0.27
4 - 6 Months 0.57 £0.31 0.61 £0.36
0 - 4 Months 0.38 +£0.26 0.39+£0.31
0 - 6 Months 0.45+0.29 0.53+0.29
2 - 6 Months 0.51+0.33 0.55+0.32
Triceps Skinfold

Thickness (mm)

2 Months 893 +1.10 897+1.15
4 Months 10.08 £ 1.49 10.93 + 1.64
6 Months 10.95 £ 1.69 11.82+1.33
Subscapular Skinfold

Thickness (mm)

2 Months 7.96 £1.01 797 +1.07
4 Months 8.59+1.26 8.82+1.25
6 Months 9.21+1.30 9.65 +1.56




Table 6. Bivariate Correlations
BW GWG | PP Total WLZ BAZ BFI Change | Weight Change
BMI BFI at At Group | WLZ Gain BMI
0-6 Birth Birth 0-6 Mo. | Velocity | 0-6 Mo.
Mo. 0-6 Mo.
BW 1.0 314 0.153 | 0.118 | 0.582 | 0.696 | -0.074 | -0.294 -0.160 -0.383
0.027 | 0.288 | 0.415 .000 0.000 | 0.608 | 0.039 0.268 0.006
GWG 0.314 1.0 0.106 | 0.079 | -0.066 | 0.058 | -0.167 | 0.126 -0.033 -0.006
0.027 0466 | 0.584 | 0.649 | 0.690 | 0.246 | 0.382 0.821 0.970
PP BMI | 0.153 | 0.106 1.0 0.239 | 0326 | 0.286 | -0.124 | -0.131 0.393 -0.046
0.288 | 0.466 0.094 | 0.021 0.044 | 0.390 | 0.365 0.005 0.752
Total 0.118 | 0.079 | 0.239 1.0 0.098 | 0.110 | -0.780 | -0.125 -0.102 -0.132
BFI 0.415 | 0.584 | 0.094 0.498 | 0.447 | 0.000 | 0.387 0.479 0.360
0-6Mo.
WLZ at | 0.582 | -0.066 | 0.326 | 0.098 1.0 0.937 | -0.043 | -0.747 0.031 -0.652
Birth 0.000 | 0.649 | 0.021 0.498 0.000 | 0.768 | 0.000 0.833 0.000
BAZat | 0.696 | 0.058 | 0.286 | 0.110 | 0.937 1.0 -0.126 | -0.685 -0.039 -0.718
Birth 0.000 | 0.690 | 0.044 | 0.447 | 0.000 0.383 | 0.000 0.786 0.000
BFI -0.074 | -0.167 | -0.124 | -0.780 | -0.043 | -.0126 | 1.0 0.211 0.136 0.307
Group 0.608 | 0.246 | 0.390 | 0.000 | 0.768 | 0.383 0.141 0.347 0.030
Change | -0.294 | 0.126 | -0.131 | -0.125 | -0.747 | -0.685 | 0.211 1.0 0.273 0.925
WLZ 0.039 | 0.382 | 0.365 | 0.387 | 0.000 | 0.000 | 0.141 0.055 0.000
0-6 Mo.
Weight | -0.160 | -0.033 | 0.393 | -0.102 | 0.031 -0.039 | 0.136 | 0.273 1.0 0.382
Gain 0.268 | 0.821 0.005 | 0.479 | 0.833 | 0.786 | 0.347 | 0.055 0.006
Velocit
y 0-6
Mo.
Change | -0.383 | -0.006 | -0.046 | -0.132 | -0.652 | -0.718 | 0.307 | 0.925 0.382 1.0
BMI 0.006 | 0970 | 0.752 | 0.360 | 0.000 | 0.000 | 0.030 | 0.000 0.006
0-6 Mo.
*P<.05

+Mean, Standard Deviation

BW= Birth Weight
PP BMI= Prepregnancy BMI
BFI= Breastfeeding Intensity
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Table 7. Multiple Regression Model of Predictors of Change WLZ 0-6 Months.

RZ=0.62

Effect Standard | 95% Confidence P Value

Size Error Interval
Birth weight 0.938 0.432 (0.069, 1.807) .035
Mom’s PP BMI | 0.086 0.050 (-0.015, 0.186) 0.093
Breastfeeding 0.861 0.368 (0.120, 1.601) 0.024
Intensity group
WLZ at Birth -0.932 0.114 (-1.162, -0.702) <0.001
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Table 8. Multiple Regression Model of Predictors of Weight Gain Velocity 0-6
Months. R?=0.166

Effect Standard | 95% Confidence P Value
Size Error Interval
Birth weight -0.126 | 0.077 (-0.280, 0.028) 0.107
Mom’s PP BMI | 0.035 0.010 (0.014, 0.056) .001
Breastfeeding 0.107 0.079 (-0.053, 0.267) 0.185
Intensity group
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Table 9. Multiple Regression Model of Predictors of Change BAZ 0-6 Months.

R?=0.595

Effect Standar | 95% Confidence Interval | P Value

Size d Error
Birth weight 0.878 0.465 (-0.059, 1.816) 0.066
Mom’s PP BMI | 0.102 0.047 (0.008, 0.196) 0.035
Breastfeeding 0.896 0.351 (0.190, 1.603) .014
Intensity group
BAZ at Birth -0.926 0.133 (-1.194, -0.658) <0.001
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Table 10. Bottle Emptying Behavior of BG Infants by Month

2 Months | 3 Months | 4 Months 5 Months 6 Months
Bottle Emptying Behavior
Number Reporting | 5 11 13 13 15
High
Number Reporting | 11 5 3 3 1
Low
Total Volume of Milk in Bottles Fed
1-2 ounces 2 1 1
3-4 ounces 10 10 11 6 6
5-6 ounces 1 2 2 3 5
7-8 ounces 2 1
More than 8 1 1
ounces

High bottle emptying behavior = mother reported infant emptied bottle “most of the time” or “all of the

9% ¢

time”. Low bottle emptying behavior= mother reported infant emptied bottle “Never”, “rarely”, or

“sometimes”.
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Table 11. Complementary Feeding per Day by Group

Number of complementary | Nursing Group Bottle Feeding Group
feedings per day (n=34) (n=16)
At 1 Month 0 0
At 2 Months 0 0
At 3 Months 0 0
At 4 Months
Infant Cereal 2 1
Fruits 1 1
Veggies 2 1
At 5 Months
Infant Cereal 10 6
Other Cereal 1 1
Fruits 9 4
Veggies 7 6
Sweets 1 0
Dairy 1 0
At 6 Months
Infant Cereal 16 6
Other Cereal 2 1
Fruits 14 7
Veggies 12 8
Sweets 1 0
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Dairy

Meat

Juice
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Table 12. Triceps and Subscapular Skinfold Thickness Z Scores

Nursing Group Bottle Group
N=34 N=16
Triceps (mm, Mean, SD)
4 Months 0.25+0.82 0.62 +0.85
6 Months 0.88 £0.86 1.21 +£0.68
Subscapular (mm, Mean, SD)
4 Months 0.65+0.78 0.87+1.04
6 Months 1.25+0.75 1.49+0.84
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Figure 1. Breastfeeding Intensity By Group
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Figure 2. Infant Weight From Birth To Six Months By Group
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Figure 3. Weight For Length Z Score From Birth To Six Months By Group
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Figure 4. Weight Gain Velocity Percentile Birth To Six Months
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Figure 5. Weight Gain Velocity Birth To Six Months
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Figure 6. Change Weight For Length Z Scores
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APPENDIX B

FLYER

HOW WILL YOUR BABY GROW IN THE
FIRST SIX MONTHS?

Are you fascinated with how your baby will grow?
Are you looking for a way to track your baby's growth?

Are you interested in participating in a research study at the University of North Carolina
at Greensboro?

The purpose of the Feeding & Infant Growth (FIG) study is to learn more about
infant feeding practices and their effect on growth during the first 6 months of life.

WHO IS ELIGIBLE?

Women who are...

* 18 years or older
* Free of long term medical conditions

* English speaking
AND have a child that is...

* Less than 2 months of age

* A singleton (not a twin, triplet, etc.)

* Notpremature

* More than 5.5 pounds at birth

* Free of any serious medical conditions

WHAT IS REQUIRED?

If eligible, you will be asked to take partin 4 home visits over the first 6 months of your child’s life.
The visits will take approximately 1 hour. During each visit researchers will take measurements of
your baby including weight, length, and skinfold thickness. In addition, you will be asked to
complete 1 questionnaire each month on how you feed your baby. After each home visit you will
receive a small gift for your family like a small toy, bib, or recipe book. After the last home visit you
will receive a complete record of information about your child’s growth for the first 6 months of his

or her life.
FOR MORE INFORMATION, PLEASE CONTACT:

Dr. Cheryl Lovelady or Aubrey Burklin
at336-256-1090 or email: aitburkli@uncg.edu
University of North Carolina at Greensboro
Human Nutrition Laboratory
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APPENDIX C

CONSENT FORM

[UNIVERSITY OF NORTH CAROLINA AT GREENSBORO
CONSENT TO ACT AS A HUMAN PARTICIPANT

“) j
2

Project Title: Feeding and Infant Growth (FIG)

Principal Investigator and Rescarch Assistant: Cheryl Lovelady and Aubrey Burklin

Participant's Name:

What is the study about?
This is a rescarch project studying the effects of infant feeding practices on the growth of infants during
the first six months of life. Your participation in this study is voluntary.

Why are you asking me?

We are recruiting both women and their babics to be involved in this study. Women who arc 18 years or
older, up to 2 months postpartum, and free of any long-term medical conditions are cligible. Babics must
be singlctons (not a twin, triplet, ctc.), bomn after 35 wecks gestation, weigh at least 5.5 Ibs at birth, and
free of any scrious medical conditions.

What will you ask me to do if I agree to be in the study?
This study will begin in the first month after your baby is bom and continuc for the next 6 months.

If you consent to participate, you will be asked to:

1. Schedule 4 home visits; cach will be approximately 1 hour in length. You will be asked to
schedule these visits with the rescarcher via your preference of phone or email. Rescarchers will
email or call to remind you within 1 weck before your next visit.

During the first home visit when your baby is less than 2 months old you will be asked to
complete the first questionnaire on infant feeding. No measurements will be taken during this
visit.

The 3 remaining home visits will occur when your baby is approximatcly 2 months old, 4
months old, and 6 months old. Scveral measurements will be taken to include:

* Baby's weight and length: For accuracy purposcs you will be asked ask to remove your
infants clothing and diaper before your baby is weighed. Babics will be weighed on a scale
and mcasured on a length board. These measurements are taken similarly at your doctor's
office.

* Baby’s skinfold thickness: The skinfold thickness measurements are uscful indicators of

growth and body fat. A skinfold consists of a double fold of skin and the layer of fat that
lies just beneath the skin, not including the muscle.

In this study we will measure your baby’s skinfold thickness at 2 different sites: the mid
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point of your baby's upper arm and below the shoulder on your baby’s back. The skinfold
thickness measurements may cause minimal discomfort at the time of the measurement.
However, rescarchers are trained to grasp the skinfold gently to avoid causing
unnccessary discomfort. The measurement involves the rescarcher grasping a double fold
of your baby’s skin and placing caliper tips on cither side of the fold. Rescarchers then
release the caliper handles allowing the tips of the caliper to slowly close on the double
fold of skin for 2 scconds before taking the measurement reading. To make sure the
measurement is correct rescarchers will take at least 2 measurements at cach of the 2
skinfold sites. Rescarchers will stop the measurement if at any time your baby becomes
upsct, appears to be in pain, or at your request.

* Mother’s weight and height: You will be asked to wear light clothing for this
mecasurement. You will be asked to remove shocs, any heavy clothing or jewelry before
being weighed. A scale will measure weight and a portable stadiometer will be used to
measure height.

* Mother’s waist circumference: You will be asked to wear light clothing for this
mcasurement. You may be asked to remove clothing or belts that may interfere with the
mcasurement. A tape measure will be used to measure the smallest part of your waist.

2. Complete 1 questionnaire approximately every month on how you feed your baby. The first
questionnaire will be completed during your first home visit. All other questionnaires will be
mailed to you with a pre-paid return envelope enclosed. Each questionnaire will take
approximately 20 minutes to complete. There will be a total of 6 questionnaires over the period of
6 months.

What are the risks to me?

The Institutional Review Board at the University of North Carolina at Greensboro has determined that
participation in this study poses minimal risk to participants.

Measurements: Mcasurements taken may make you feel uncomfortable, but will be conducted in a
private sctting. [n addition, your baby may experience temporary, minimal discomfort during skinfold

thickness measurements. Rescarchers will stop the measurement if at any time your baby becomes upset,
appears to be in pain, or at your request.

Questionnaires: If any questions on the questionnaires make you feel uncomfortable, you may choose to
skip those questions.

If you have questions, want more information or have suggestions, pleasc contact Dr. Cheryl Lovelady who
may be reached at (336) 256-0310 or calovela@uncg.cdu.

If you have any concerns about your rights, how you are being treated, concerns or complaints about this
project or benefits or risks associated with being in this study please contact the Office of Rescarch
Integrity at UNCG toll-free at (855)-251-2351.

Are there any benefits to society as a result of me taking part in this research?

The results of this study may be used to improve infant feeding recommendations for the first six months
of lifc and guide future rescarch on infant feeding.
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Are there any benefits to me for taking part in this research study?
There are no direct benefits for participating in this study. However, at the end of the study you will

receive a detailed record of your baby's growth over the first 6 months of his or her life at no cost.

Will I get paid for being in the study? Will it cost me anything?

There are no costs to you or payments made for participating in this study. However, you will receive 1
small family gift (recipe book, picture frame, small toy, bib, ctc) for cach home visit that is completed
(totaling up to 4 small gifts).

How will you keep my information confidential?

All information obtained in this study is strictly confidential unless disclosure is required by law. Your
name will be removed from documents and replaced with codes. All information will be stored in a
locked file cabinet in the Human Nutrition Lab. The list connecting your name to the code will be stored
scparately from the other data. Only authorized rescarchers will have access to the records. Any report of
this rescarch that is made available to the public will not include your name or any other individual
information by which you could be identificd. Any identifiable information will be destroyed 3 years after
completion of the study.

However, if rescarchers suspect neglect or abuse of your child they are legally obligated to report it to the
appropriate authoritics.

What if I want to leave the study?

You have the right to refuse to participate or to withdraw at any time, without penalty. If you do
withdraw, it will not affect you in any way. [f you choose to withdraw, you may request that any of your
data which has been collected, be destroyed unless it is in a de-identifiable state.

What about new information/changes in the study?
If significant new information relating to the study becomes available which may relate to your
willingness to continue to participate, this information will be provided to you.

Voluntary Consent by Participant:

By signing this consent form you arc agreeing that you read, or it has been read to you, and you fully
understand the contents of this document and arc openly willing consent to take part in this study. All of
your questions concerning this study have been answered. By signing this form, you are agreeing that you
arc 18 ycars of age or older and arc agrecing to participate, or have the individual specified above as a
participant participate, in this study described to you by

Signature: Date:
By signing this consent form, you arc agreeing that you have read it or it has been read to you, you fully
understand the contents of this document and consent to your child taking part in this study. All of your

questions concerning this study have been answered. By signing this form, you are agrecing that you are
the legal parent or guardian of the child who wishes to participate in this study described to you by

Date:
Participant's Parent/Legal Guardian's Signature
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APPENDIX D

QUESTIONNAIRES

Infant Feeding Questionnaire: Neonatal ‘:—
Feeding and Infant Growth (FIG) Study

If you have older children, please only think about your youngest baby when you answer the questions.

SECTION 1: YOUR NEW BABY’S BIRTH

1. Is your baby a boy or a gid? Boy...... [ Gil.........[]

2. What is your baby's date of birth? MONTH DAY YEAR

3. What was your baby's weight at birth? POUNDS OUNCES
4. What was your baby's length at birth? INCHES

5. How much weight did you gain during this pregnancy? POUNDS

6. What is your current weight? POUNDS

7. What is your current height? FEET INCHES

8. What is the baby's father's current weight? POUNDS

9. What is the baby's father's current height? FEET INCHES

10. In the past month, were you or your baby enrolled in the WIC program or did you get WIC food or vouchers for
yourself or for your baby? (WIC is a program that gives food to pregnant and nursing women, babies, and young
children.) (PLEASE “X* ALL THAT APPLY)

Yes, | was enrolled or got WIC food for myself....................... (|
Yes, my baby was enrolled or got WIC formula orfood ... _[]
N0,

SECTION 2: YOU AND YOUR BABY IN THE FIRST FEW WEEKS

11. As best you know, what is the recommended number of months to exclusively breastfeed a baby, meaning the
baby is fed only breast milk?

MONTHS

12. Did you ever breastfeed or try to breastfeed your baby, either in the hospital or birth center, or after you went
hame?

Neaiizsi, [ - (GO TO QUESTION 14) Nz, |
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Infant Feeding Questionnaire: Neonatal d—k—-—|
Feeding and Infant Growth (FIG) Study ﬁ

]

IF YOU NEVER BREASTFED AT ALL, GO TO SECTION 3 ON PAGE 6. ALL OTHERS PLEASE CONTINUE.
14. About how long after your delivery did you breastfeed or try to breastfeed your baby for the very first time?

Lessthan 30 min [ 3 106 howrs O 1 day O
A0 bo 6O min ] 7 to 12 houwrs (| 2 days O
1 to 2 hours ] 1324 howrs [ Morsthan 2days [

15. While you were in the hospital for delivery of your baby, did anyone help you with breastfeeding by showing you
how or talking o you about breastfeeding?

O —— | T e

16. How many hours after the baby's birth did you first get help with breastfeeding?

Lessthan30min ] 3 106 hours O 1 day O
30 to 8O min O Tiwi2hows [ 2 days O
1 t0 2 hours ] 13024 hours [ More than 2days [
17. Who helped you with breastfeeding? (PLEASE X" ALL THAT APPLY)
Doctor O Lactation O Frizndis) O
consultant
Midwife O Pesr counselor O Breastieeding support group member [
Murse O Famiy membes(s) [ Somaane glse O

18. Using 1 to mean "Not at all helpful® and 5 to mean “Very helpful," how helpful was the breastfeeding help you
received from a doctor, midwife, nurse, or lactation consultant? If you did net receive help from one of these, go to

QUESTION 19.
NOT AT ALL HELPFUL VERY HELPFUL
(U] 2 ﬂ L] {5)
m] O (| 8

19. While you were in the hospital or birth center, did your baby stay in your room day and night, except for doctor
visits, bathing, or other treatments?

Yes, all the tme ] 2 GO TO QUESTION 24 Yes, some nights butnotall [ No O

20. Was your baby brought to you for feeding during the night?

21. When you baby was not in your roem, how did the staff decide when to feed the baby or to bring him or her to you
for feeding? (PLEASE “X" ALL THAT APPLY)

Whenever he or she cried or seemead hungry O
On a schadule datemined by the nurses or doctors [
‘Whanever you askad or went to get him or har 1
Baby not out of room for significant amount of ime [
Don't know |
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22.

23.

24.

25.

26.

27.

28.

29.

Infant Feeding Questionnaire: Neonatal ‘_._‘
Feeding and Infant Growth (FIG) Study ‘

During the first few days after your baby was bom, did you feed him or her...

‘Whanever he or she cried or seemed hungry [
Jn a schedule or routing

ZSomatimes on 2 schedule AND sometimes [}
whan he or she cried or seemad hungry

While you wers in the hospital or birth center, was your baby fed water, formula, or sugar water at any time?
Don't
Yas No Know
Water ] ] H]|
Fomula O ] |
Sugar water a O O
How long did it take for your milk to come in?
tdyorless O 2days [ jdays [ ddays [ Morgthand [
days

Using 1 to mean “Disliked Very Much” and five to mean “Liked Very Much," how would you say you felt about
breastfeeding during the first week you were breastfeeding?
DISLIKED VERY MUCH LIKED VERY MUCH
[} (2) (3 15} 5
m] [m] m] O (W]

Were you given information about any breastfeeding support groups or services before you went home from the
haospital or birth center?

Yog ] No._.......]

When you left the hospital or birth center, how were you feeding your baby?
Breastfieedingonly [ Formula feeding only [ Bathbreastand [J
formula feading

Did you have any pain while breastfeeding at any time in the first 2 weeks?

Yes ... [ Mo.........[ ] => (GO TO QUESTION 30)

Using 0 to mean *No pain at all" and 10 to mean “The worst possible pain,” how much pain, if any were you in when

you were breastfeeding during the following time periods? {If you were not breastfeeding in some of the time
periods, mark “NA" for Not Applicable).

WORST

NO PAIN _POSSIBLE PAIN
0] n @ @ @ &G &6 O @B & 10 NA
1 day O U O0OUouoguouuag O O
vwek [ O O O OO0OO0OOQ O 0 O
2 wgek a Ooo0oo0o0ooaoaoao O O
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Infant Feeding Questionnaire: Neonatal d—k—-—|
Feeding and Infant Growth (FIG) Study t

30. Did you have any of the following problems breastfeeding your baby during your first 2 weeks of breastfeeding?

(PLEASE “X" ALL THAT APPLY)
My baby had trouble sucking orfatchingen [ I didn't have enough milk (|
My baby choiad O Iy nipples wora sore, cracked, or  [J]
bleading
Iy baby wouldr't waks up to nurse raquiaty [ My breasts wars overfull O
enough {engorged)
By baby was not interested in nursing | I had a yeast infection of the breast [
My baby got disracted O ¥ had a cogoed milk duct (|
My baby nursad too often a My breasts wera infected or ]
abscessad
It ook too long for my milk to come in O My breasts leaked too much a
| nead trouble gafting the milk fiow to start O I had some other problam O
My baby didn't gain enough weight or lost O I had no problems [J=(c0oT0
toa much waight SECTION 3 ON
PAGE §)

31. Did you ask for help with these problems from a health professional (a doctor, midwife, or nurse), a
lactation consultant, or a breastfeeding support group?

[ J No.......[C]
32. Did you get any help with these problems from a health professional, a lactation consultant, or a breastfesding
suppart group?
Yes. . ... O Mo [[]= (GO TO SECTION 3 ON PAGE &)

33. Did the help you received solve the problem(s) or make them better?

NO,NOT AT ALL YES. VERY MUGH
Bl @ @ i} 5]
i [} i U
CONTINUE TO THE NEXT PAGE >
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SECTION 3: FEEDING YOUR BABY

34. In the past 7 days, how often was your baby fed each food listed below? Include feedings by everyone who feeds
the baby and include snacks and night-time feedings.

If your baby was fed the food once a day or more, write the number of feedings per day in the first column. If your
baby was fed the food less than once a day, write the number of feedings per week in the second column. Fill in
only one column for each item. if your baby was not fed the food at all during the past seven days, wite 0 in the
second cofumn.

Braast milk

Formula

Watar

‘Sugar water

Cow's milk or any ather mllk {rice, soy, goat, or othar)

100% frult or 100% vegetabla Julca
Swaat drinks (lulce drinks, soft drinks, soda, sweet tea, Kool-
Ald, atc)

Baby cereal
Other [PLEASE SPECIFY)

35. How old was your baby when he or she was first fed formula?

Idayorless [ Tioiddyse O More than 20 days [
2 b0 6 days O 4wdidays [ Mever fad formula O

36. What type of baby cereal was your baby fed in the past 7 days? (PLEASE “X* ALL THAT APPLY)

Baby was not fed O Drycereal thatyouadd [ Cerealinajar [
baby cereal fiquid o already mxed

IF YOUR BABY WAS FED FORMULA IN THE PAST 7 DAYS, PLEASE CONTINUE. ALL OTHERS GO TO
QUESTION 46 ON PAGE 8.

37. In the past 7 days, about how many ounces of formuia did your baby drink at each feeding?
1wz O 34 [0 swe [ w8 [ Moratnand [
38. Which formula was fed to your baby in the past 7 days? Infant formulas are listed alphabefically on the Formula List
insert along with a group number. Please *X the group number for each infant formula your baby was fed.
(PLEASE “X" ALL THAT APPLY)

Group1 Group? Groupd Groupd Group3 GroupB
u O O O O 0
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39. What type of infant formula was your baby fed? (PLEASE “X* ALL THAT APPLY)

Ready 1o feed O Powder from can thatmakes more ]
) than one botle
Liquid concentrate [ Powder from single serving packs [

40. Which of the following describes the iron content of the formula you usually use?
withion [ Lowion [

41. How did you decide to use the formula you fed your baby in the pasf

ays? (PLEASE “X" ALL THAT APPLY)

A doctor or ather haatth professional recommended [ | chose a formula labeled as vseful for a (]
the formula problem my baby had
| chose the same farmula fad to my baby at the ] | use the formula given by WIC a
hespital
| hezard that the formula i better for my baby in ] I'chose the sama formula | fed an older chiid [
S0Ms way
| choge the fonmula | received samples or coupone [ Friends or refatives recommendad the O
for formula
| saw an advertsemant for the farmula and wantad (] | chese 2 farmala Based on low price O
1o by it
42. Did you discuss your choice of formula with the baby's doctor?
Yes. ... ] Mo.......[]
43. During the past 2 weeks, how many times have you switched the formula you feed your baby?
More [ = GoTO 1 0O z O i 0O 4 O Sarmore [
INSTRUCTION ABOVE
QUESTION &6

44 Did you switch formulas because your baby had a problem with the formula you were using?
Yoo s E No.......[ 1= (GO TO INSTRUCTION ABOVE QUESTION 46)

45, What type of problem did your baby have with the formula(s)? (PLEASE “X" ALL THAT APPLY)

An allargic reaction orintolerance [ Too much gas []
Constipation 0 Tao much spitup Cl
Dianhea || \omiting O
Too mach mucus O Oher problems (Please specify O

CONTINUE TO THE NEXT PAGE -
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]

IF YOUR BABY WAS BREASTFED AT ALL IN THE PAST 7 DAYS, PLEASE CONTINUE. ALL OTHERS GO
TO SECTION 4 ON PAGE 10.

46. Since your baby was born, have you attended a breastfeeding class or breastfeeding support group?

Yes....... O Mo [
47. Does your baby usually feed from both breasts at each feeding?
Yes [ M O Babyisfedonly ] 2 (GO TO QUESTION 50)
paumpad milk

48. Does your baby usually let go of the breast him or herself?

Yes,beth [ Yoz frt [ Yes, second [ Ne [0
breasis braast anfy breast anly

49 About how long does an average breastfeeding last?

Less than 10 minutes ] 2029 minutes [ 40 10 48 minutes O
10 to 19 minutes O 0t 39 minutes [ S0ormore mnutes ]

50. Using 1 to mean “Very Uncomfortable” and 5 to mean “Very Comfortable,” how comfortable would you be in the
following situations?

VE! VERY
UNCOMFORTABLE COMFORTABLE
) 2 3 1£)] {5
Mursing your baby in the presence of cose wamen friands O O O O O
Mursing your baby in the prasence of men and woman wha O El =] (| El
arg closs friends
Nursing your baby in the prasence of men and woman wha O | O | O

are not close friends
51. In an average 24-hour period what is the LONGEST time for you, the mother, between breastfeeding or
expressing? Please count the tme from the start of one breastfeeding or expressing session to the start of the next.
Please think of the time between feedings during both night and day fo find the longest time. (WRITE IN THE
NUMBER OF HOURS AND MINUTES)

pucy

HOURS AND MINUTES

52. How many times in the past T days was your baby fed pumped breast milk to drink? Include breast milk you
expressed in any way as pumped milk. (Wiits in 0 i your baby was nof fed expressed or pumped milk to drink and
skip fo 57)

TIMES (IF 0, GO TO QUESTION 57)

53. On average in the past 7 days how many ounces of pumped breast milk was in the bottle or cup you fed to your
baby (before beginning the feeding)?
founceorless [ Std4onces O 710 5 OUNCes......... O
Zounces........ [ Stéounces [ More than B ounces [
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. In the past 7 days, about how many ounces of pumped breast milk did your baby drink at each feeding?
1wz O iwd O SE [ Tws [ Morz than &[]
How often does your baby drink all of his or her cup or bottie of pumped milk?
Navar Raraly Somatimas Most of tha tima Always
jn) O O =N
How often is your baby encouraged to finish a cup or bottle if he or she stops drinking before the pumped breast
milk is gone?
Nevar Rarely Sometlmes Most of the time Always
[m] [m] [m] (. [m]

How old do you think your baby will be when you completely stop breastfeeding?
MONTHS

. Using 1 to mean “Mot at all Confident” and 5 to mean “Very Confident,” how confident are you that you will be able

to breastfeed until the baby is the age you marked in Question 577

NOTATALL VERY
CONFIDENT CONFIDENT
5

& B B £l &
Using 1 to mean "Dislike Very Much” and 5 to mean "Like Very Much,” how would you say you feel about
breastfeeding now that your baby is several weeks old?

2 £} o}
U | U

Using 1 to mean “Never” and 5 to mean "Always," please choose the answer for each of the following statements
that best describe how you feel about breastfeeding your new baby.

=

| feel that | can find cut what | need to know about breastfeeding my baby
| feel that breastfzeding takes too much time

1feel that my taby gets enough breast mik at each feading

Ieel | can braastfeed my baby whether it hurts or not

1eel that my farnily supports my decision 1o breastfesd my baby

Dooo0sg
00000
DDDDD@E

Ooo00=
OOoooO
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SECTION 4: OTHER INFORMATION

Has your baby had jaundice at any time since he or she was bom?
Yes.......[d No.........[ ]GO TO QUESTION 63)
How was the jaundice reated? (PLEASE “X" ALL THAT APPLY)

| fed formulz in additon to breastfesding for a whils

| stopped breastfeeding for a whils

| stopped breastfzeding and did not begin breastfeeding again
Iy baby was placed under a lamp (phototherapy)

My baby recefved an exchange transfusion

My baby recesved some other treatment

Mo treatrment was given

o o [

Since the time your baby was discharged from the hospital after birth, has he or she been hospitalized for any
reason or has your baby been taken to the hospital for any outpatient procedure or surgery?

Yes ... [ Mo..........[]<» (GO TO QUESTION 65)

if your baby did not stay overnight.)
NIGHTS

Does your baby have any serious, long-term medical problems?
Moo O Yes.o.ne. []=(PLEASE EXPLAIN BRIEFLY)

What is your marital status?

Single O

Marmiad O

Separated or divorced [

Widowed 0

Other O

What is your ethnicity?

Azian or Asian Amnerican, inchuding Chinese, Japanese, and others

Black o AFficam AMBACAN ... i i e e e i
Hispanic or Lating, including Mexican American and Central Amarican and others
White, Caucasian, Anglo, Eurcpaan American, not Hispanic.
Amearican IndianMative American
Other (Write: in)-
Prefar not 0 anSWE.. ... e e

1 o o [

How many total children do you have?

What is your birthdate? MONTH DAY YEAR

104

. How many nights was your baby in the hospital for the most recent problem since discharge after birth? (Wiite in 0
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73
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What is the highest level of education you have completed?

Graduate degres O
Some graduate school ]
College degres O
3ome college O
High schaol O
Soma high schoal a

What is the highest level of education your husband/partner has completed?

Graduate degres
Zome graduate school
College degres

Some college

High schoal

Some high schoal
Does notapply

ooooooo

Please "X" the box that best describes your total household income.

Less than $20,000 O
$20,000 to $30,000
430,000 to $38,999
340,000 to $43,992
350,000 to $59,992
More than $80,000
Prefar not fo answer

OnoooO

Date you completed this form: MONTH DAY YEAR

THANK YOU. PLEASE RETURN THIS QUESTIONNAIRE AS SOON AS POSSIBLE IN THE POSTAGE
PAID ENVELOPE PROVIDED.

11
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BABY'S FEEDING AND HEALTH

If your baby is regularly cared for by someone else, it is very important that you ask you child care provider to give
you information for the feeding questions.

If you have older children, please only think about your youngest baby when you answer the questions.

1:

SECTION 1: FEEDING

In the past 7 days, how often was your baby fed each food listed below? Include feedings by everyone who feeds
the baby and include snacks and night-time feedings.

If your baby was fed the food once a day or more, wiite the number of feedings per day in the first column. If your
bahy was fed the food less than once a day, write the number of feedings per week in the second column. Fill in
only ene column for each item. If your baby was not fed the food at all during the past seven days, write 0 in the
second column.

Breast milk

Formula

GCow's milk

Othar mitk: soy milk, les milk, goat milk, ste

Other dalry foods: yogurt, cheesa, ke cream, pudding, etc
Othar soy foods: tofu, frozen soy dessearts, atc
100% frult or 100% vegatable julca

Sweet drinks: Julce drinks, soft drinks, soda, sweet taa, Kool
Ald, atc

Baby coraal

Other coreals and starches: breakfast cereals, teathing blsculis,
crackars, braads, pasta, rice, eic

Frult

Vagetables

Franch friss

Maat, chicken, comblination dinnars

Flzh or shallflsh

Paanut butter, other peanut foods, or nuts

Enge
Sweet foods, candy, cookles, cake, atc

Othar (PLEASE SPECIFY)
What type of baby cereal was your baby fed in the past 7 days? (PLEASE “X” ALL THAT APPLY)

Baby was not fed (] Dry cereal thatyouadd [ Cerealinajar [
baby cerzal liquid te alrgady mioed

Which of the following was your baby given in vitamin or mineral drops or pills at least 3 days a week during the
past two weeks? If you baby was given drops or pills that contained more than one of the items listed, please mark
each of the separate items. (PLEASE “X" ALL THAT APPLY)

Fuoide [ \itarnin O O None of thase O
Iron O Other Vitaming [
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4. During the past two weeks, how often was your baby put to bed with a bottle of formula, breast milk, juice, juice
drink, or any other kind of milk?

At most bedtmes, incheding naps......
At most night badtimes, bat not naps..
At most naps, but not night bedtimes.. -
Only cccasionally at bedtimes. including naps
Never ...

[ o

5. How often have you added each of the following items fo your baby's bottle of formula or pumped (or expressed)

breast milk in the past two weeks? If you have not given your baby a botile in the past two weeks, “X” here [] and

go to the instruction above Cuestion 6.

NEVER ONLY EVERYFEW  ABOUTONCEA  ATMOST EVERY

RARELY DAYS DAY FEEDINGS FEEDING
itaming or minerals & = O O O O
Baby careal o a O | a O
Swestener 0| O O O O O
Medicne O E O O O O
Ofher O O O O O O
(Specifyl

IF YOUR BABY WAS FED FORMULA IN THE PAST 7 DAYS, PLEASE CONTINUE. ALL OTHERS GO TO
INSTRUCTION ABOVE QUESTION 12 ON PAGE 3.

6. How often does your baby drink all of his or her bottle of formula?

Nevar Raraly Somatimas Always
=) §
7. Inthe past 7 days, about how many ounces of formula did your baby drink at each feeding?
12 O ime [ s5t6 [ Twad O Morethand  [J

8. How often is your baby encouraged to finish & bottle if he or she stops drinking before the formula is all gone?

Nevar Raraly Somatimes Most of the tima Always

m]

9. Which formula was fed fo your baby in the past 7 days? Infant formulas are listed alphabetically on the Formula List

insert along with & group number. Please "X” the group number for each infant formula your baby was fed.
(PLEASE “X" ALL THAT APPLY)

Group1 Group? Group3d Group4 Group3 Groupf
] ] ] (] 8] =]
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10. What type of infant formula was your baby fed? (PLEASE “X” ALL THAT APPLY)

Ready to fead a Powdar from can fhat makesmore [
than ong bottle
Liquid concantrate [ Powdar from single sening packs ]

11. Which of the following describes the iron content of the formula you usually use?
With iron a Lowion [J

IF YOUR BABY WAS BREASTFED OR FED BREAST MILK IN A BOTTLE IN THE PAST 7 DAYS, PLEASE
CONTINUE. ALL OTHERS GO TO SECTION 2 ON THE NEXT PAGE.

12. Does your baby usually feed from both breasts at each feeding?

Yes [ Ne O Babyis fedonly 1 (GO TO QUESTION 15)
purmiped milk

13. Does your baby usually let go of the breast him or herself?
Yes, both ] ‘s, first || Yes second [ No O
breasts braast only breast only

14. About how long does an average breastfeeding last?

Less than 10 minutes [ 0t 28 minutes [ 40 to 48 mninutes
10 to 19 minutes E1 3040 39 minutes [ S0 ormore minuies [

15. In an average 24-hour peried what is the LONGEST time for you, the mother, between breastfeeding or pumping
milk? Please count the time from the start of one breastfeeding or pumping session to the start of the next. Please

think of the time between feedings during both night and day to find the longest time. (WRITE IN THE NUMBER OF
HOURS AND MINUTES)

HOURS AND MINUTES
16. How many times in the past T days was your baby fed pumped breast milk to drink? Include breast milk you
expressed in any way as pumped milk. (White in 0 if your baby was not fed expressed or pumped milk fo drink )
TIMES (IF 0, GO TO SECTION 2 ON THE NEXT PAGE)

17. On average in the past T days how many ounces of pumped breast milk was in the bottle or cup you fed to your
baby ({before beginning the feeding)?

lounceorless [ 3todounces [ Ttodouncas........ O
2 olnces......... O StoGounces [ More than 8 ounces [

18. Inthe past 7 days, about how many cunces of pumped breast milk did your baby drink at each feeding?

1wz O imd O s [ Twd O Morethand [
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. How often does your baby drink all of his or her cup or bottle of pumped milk?
Nevar Raraly Someatimas Most of tha tima Always
[m] m] o m] O

How often is your baby encouraged fo finish a cup or bottle if he or she stops drinking before the pumped breast
milk is gane?

MNavar Raraly Somatimas Most of tha tima Always
O ] O

SECTION 2: HEALTH

Which of the following problems did your baby have during the past 2 weeks? (PLEASE “X* ALL THAT APPLY)

O RUMNY NOSE OF L0K. oo H|
Daarrhea.. Respiratory Syncytial Virs (REV) O
Vomiting.. [} g I |
Earinfection...... [J Asthma__._.. O
Colic ..o ] Food Allergy... m|
Fussy orimitanie [ Eczema (atopic dermatitis) .. d
Reflwe ..., O Mong of these. ..o ]

Did your baby receive any of the following medicines in the past 2 weeks? (Please do not include vitamins or
minerals.)
YES NO
ANDIOECS. oo 0 a
Ofher prescripbon medicines. . O 8|
Non-prescription medicines. . O |

How much did your baby weigh the last time he or she was weighed at a doctor's visit?

POUNDS OUNCES Don'tknow............ [
‘What was the date of that weight?

MONTH DAY Dan't know............ O

How long was your baby the last time he or she was measured at the doctor's visit?
INCHES Don'tknow..........[]

‘What was the date of that measurement?
MONTH DAY Don'tknow....._...... Il

Has your baby been hospitalized for any reason or has your baby been taken to a hospital for any outpatient
procedure or surgery in the past 4 weeks?

Y5 [ Moo [[]= (60 TO SECTION 3 ON THE NEXT PAGE)

109



28.

28

30.

Infant Feeding Questionnaire: 2 Months o

Feeding and Infant Growth (FIG) Study : g

How many nights was your baby in the hospital for the most recent problem? (Write O if your baby did not stay
overnight.)

NIGHTS

SECTION 3: STOPPED BREASTFEEDING
Did you ever breastfeed your baby (or feed your baby your pumped milk)?
i - e [] - (CONTINUE) No...........| [[] - (GO TO SECTION 8 ON PAGE 11)
Have you completely stopped breastfeeding and pumping milk for your baby?

ez g [] = (CONTINUE) No..........[] = (GO TO SECTION 4 ON PAGE 7)

31. Did you breastfeed as long as you wanted to?
Yem O N Il
32. How old was your baby when you completely stopped breastfeeding and pumping milk?
DAYS (If younger than 2 weeks) OR WEEKS
CONTINUE TO THE NEXT PAGE -
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33. How important was each of the following reasons for your decision to stop breastfeeding your baby? (PLEASE
ANSWER EACH ITEM)

NOT ATALL NOT VERY SOMEWHAT VERY
IMPORTANT IMPORTANT IMPORTANT IMPORTANT
Wy baby fead frouble sucking or laching O 1| O
on
My baby became sick and could not O | O O
braasifaed
My baby began 1o bite O | O O
My baby lost iniarast in nursing or began O (m] O o
{0 wean: him of herseif
My haby was old anough that the O O El O

differznce betwesn breast milk and
forrnula no longer mattared

Breast milk alone did not satisfy my baby & o il O
| thought that my baby was not gaining O i | =] O
enough weight
A healih professional said my baby was i) | ] O
not gaining enough waight
| had trouble gatting the milk fiow to start 0 0 O O
1 didni't have enotih milk O O = O
My nipples ware sore, cracked or O ] E O
blesding
My breasts were ovarfull or engorged O (] = O
My braasts wera infected or sbecessad a a | O
My breasts leaked too much [} O O O
Breastiaeding was too painful O O O O
Breastioeding was foa firing O O O O
| was sick or had to take madicing (| O | 5] O
Breastioeding was too incomveniant O (] a O
| did ot ks breastiseding O 0 0 O
| wanied to be abls to Jeave my baby for (] O O O
saveral hours at a tme
| wantad to oo on a weight loss diet O O O O
{'wanied to go back to my usual dist O O O O
| waniied 1o smoke again or morz than | O O [ O
did while braastizeding
| nad too many household duties O O EH O
| could not or did not want to pump ar (| ] || O
breastfead ai work
Pumiping milk no fanger secmad warh O 0O O O
the effort that it requerad
| was not present to feed my baby for O (] O ]
reazons othar than work
| wanted or nesded someone slse to O | O O
foad the haby
| did not want to breastieed in public E (] O O
I wariiad my bedy back 1o myself m] O O o
| became pregnant or wanted to become O O d O
pregnant agamn

6
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34. Did any of the following people want you to stop breastfeeding? (Mark “does not apply” if you do not have the
person listed, such as “employer” if you do not work for pay.)

DOES NOT APPLY {

YES DON'T KNOW

The baby's Father
Your mother ..
Your mothar-in-iaw.
Your grandmother..
Another family membsr.. 5
A doclor or ather health professional
Your employer or SUDENISOr. ...

I o
1 o o [ O
| | o

35. Using 1 to mean “Very favorable” and 5 to mean "Very unfavorable,” how da you feel about the experience of
having breastfed your baby?

VERY VERY
FAVORABLE UNFAVORABLE
) 2 @8 (4] 15
| o O o0 O

36. Using 1 to mean "Not at all likely” and 5 to mean “Very likely,” how likely is it that you would breastfeed again if you
had another child?

NOT ATALL
LIKELY VERY LIKELY

g B B 8 B

SECTION 4: BREASTFEEDING
37. Did you ever breastfeed your baby (or feed your baby your pumped mitk)?

Yes .. [] - (CONTINUE) No............ [] = (G0 TO SECTION 8 ON PAGE 11)

CONTINUE TO THE NEXT PAGE =
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38. Have you obtained information about breastfeeding, your diet while breastfeeding, or breast pumps from any of the
following sources for this baby or the previous ong?

INFORMATION ABOUT INFORMATION ABOUT NO INFORMATION FROM
BREASTFEEDING BREAST PUNPS THIS SOURCE

Doctor or physicians assistant O O O
Nairsa, nirse midwifs, or nursa {5 &l |
practifioner

Nutritionist or detifian [ O 12

WIC food prograrm | [ | ]
Lactation consultant a O a
Relatives or frends O O I
Birthing or baby classes | O O
Telephane supgort helpline o = O E|
hotling:

Books orvideos O O O
Newslatters [} O O
Newspapers or magazines O O O
Tedewision or radia ] (] |
Websita O O O

39, Using 1 to mean "Very uncomfortable,” and 5 to mean *Very comfortable,” how comfortable would you be in the
following situations?

VERY VERY
UNCOMFORTABLE COMFORTABLE
1 2 3 4 B
Nursing your Baby in the presenca of close women friznds t'll H H H H
Nursing your baby in the presence of men and women who O a (] O O
arg close fiancs
Nursing your baby in the prasenca of men and women who (] [} O O O

are not closa fiends

40. Have you breastfed your baby or pumped breast milk in the past 7 days?
Nesiuui i [] - (CONTINUE) Mo........[ ] => (GO TO SECTION 5 ON PAGE 10)

41. How old do you think your baby will be when you completely stop breastfeeding?

2months [ Smonths: [ Bmonthe [ timontrs [

imonths [ fmonths [ Smonthe [ 12monts [

4menthe [ Tmonthe [ 10monthe [ Morethan [
12 months

42. Using 1 to mean "Mot at all Confident” and 5 to mean "Very Confident,” how confident are you that you will be able
to breastfeed until the baby is the age you marked in Question 417

ALL VERY
NT CONFIDEN

88 "B

NOT AT
C

]
0

O%
[

113



Infant Feeding Questionnaire: 2 Months E‘.IC'J“J )
Feeding and Infant Growth (FIG) Study

43. Did you work for pay any time during the past 4 weeks?
Yes e | [ 1 => (0 TO SECTION INSTRUCTION ABOVE QUESTION 45 ON THIS PAGE)

44 Which of the following circumstances describe your situation during the past 4 weeks? (If you have stopped
breastfeeding or stopped working for pay, please answer for the fime you were breastfeeding and working. If you

have worked for less that 4 weeks, please answer for the time you have been working.) (PLEASE “X™ ALL THAT
APPLY)

I keep my baby with me whie | work and breastfeed during ry work day ... O
I 9o te vy baby and breastieed him or her during ry work day..

My baby is brought to me fo breasffeed during my work day ...
I purnp milk during my work day and save it for my baby to drink fater.
I pump milk during my work day, but | do not save it for my bady to drink latar [
I neither pumg milk nor breastfeed during my work day............... O

IF YOU ANSWERED SECTION 3:STOPPED BREASTFEEDING ON THIS QUESTIONAIRE, GO TO
SECTION 5 ON THE NEXT PAGE.

45. Was your baby fed formula to drink in the past 2 weeks, by you or anyone else?
Yes. ... [] No..........] [J = (GO TO SECTION 5 ON PAGE 10)
48. How important was each of the following reasons for feeding your baby formula? (PLEASE ANSWER EACH ITEM)

NOT AT ALL HOT VERY SOMEWHAT VERY
IMPORTANT IMPORTANT IMPORTANT IMPORTANT

My babyy had trouble sucking or latching on a O B2 O
Ity by bacame sick and could not breastiaed O o O
My balry lost interest in nursing or began to wean him or herself O O | |
My baby was old enaugh that the differenca between braast mik O O O O
and formula no kanger mattered

Ereast mik alane did not satisfy my baby ] C |62 ] O
I thought that my baby wae not gaining enctigh weight m} o | (=}
A health professional said my baby was not gaining enough weight O O Oa O
I didr't have engugh milk ad O & O
My nipples ware sore, cracked, or bleeding O O 53] |
My breasts ware infacted or abscassed | ] O O
Breastisading was too painful O O O O
Braastisading was o0 firing 63| (5] (= O
I'was sick or had to taks medicing O O O O
Braastisading was foo inconveniant | O O O
| wanted to be ahla to leave my baby for several hours at a time O O O O
I caisld niat or did not want o pump or breastized at work O O O O
Pumnping milk no longer seemed worth the effort it raquired a O ] a
Iwas not presant to faed my baby for reasons other than work | o | O
| wanted or nesded somaane else to faad my baby ] O O O
Someone else wantad to feed the baby a 0 O O
1 did naot want to braastfasd in public O O IC] O
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Feeding and Infant Growth (FIG) Study

SECTION 5: BREAST PUMPS

Since your baby was born, have you ever pumped or tried to pump milk? {Include expressing breast milk in any

way as pumping milk.)

Yes_but | did not gat anymilk - [] Yag, and | got milk

(N} Ho

How old was your baby the first time you pumped or tried to pump milk?

DAYS  OR

Elactric breast pumg O
Combmnation elactric and ; a
Battary operated pump ... . O
O
O

Manuzl breast pump (no batheries, I
By hand (Without Lsing & PUMP). oo eeecmecemrens o

bom? (PLEASE “X* ALL THAT APPLY)

Pressurg or suction from the pump was hand to ralease

Pump was unconforiable or painful i use even though it did rot cawse injury
Pump had a bad sea! or milic got into the mador or ofher place it should not be

Could nat get purmp do work or to exprass any milk
Purmp worked, but did not get enoughimach milk
Pump worked, but i tock too long 1o get enough milk
Purmp worked for a while but then quit working

Purnp had ancther problem (SPECIFY)

No Problems

SECTION &: PUMPING OR EXPRESSING MILK

During the past 2 weeks, how many times did you pump milk? (Include expressing breast milk in any way as

pumping milk.)

TIMES IN PAST TWO WEEKS =» (IF 0, GO TO SECTION 8 ON PAGE 11)

Are you now pumping milk on a regular schedule?

Yes_....[] No... [ (60 TO QUESTION 54)

DAYS  OR

1ounceorless [ Itodounces [
2 CUNGES...... O Stofounces [

115

WEEKS

000000000

WEEKS

Ttodounoes.........
Mare than 8 ounces

[ = GOTO SECTION 8 ON PAGE 12

. How old was your baby when you first began pumping milk on & regular schedule?

. On average, in the past 2 weeks, how many ounces or milk did you pump each time?

O

. How have you pumped or expressed milk since the baby was bom? (PLEASE “X™ ALL THAT APPLY)

. Have you had any of the following problems with a breast pump that you used to express milk since the baby was

10



Infant Feeding Questionnaire: 2 Months k_“,ﬁ )
Feeding and Infant Growth (FIG) Study

55. For what reasons have you pumped milk in the past 2 weeks? (PLEASE “X* ALL THAT APPLY)

Ta relieve engorgament
Because my nipples wers 1o sare o nurse
Toincreass my milk supply .
To get milk for someone el to feed to my baby.
For me to feed miy baby when | do not want to breastfead or when my
baby cannot breastiesd ...,
To keep my milk supply up when my baby could not nurse (such as
while you were away from your baby or when your baby was too sick to

Qoo

Tio mix with careal or other food. ..
Ta have an emergency supply of milk ..
To donate to a baby other than my own

. ]

56. In the past 2 weeks, has your baby been fed formula mixed with breast milk in the same bottle?

| (- O No.......[[]= (GO TO SECTION 8 ON THIS PAGE)

57. How were the formula and breast milk usually mixed? (PLEASE “X™ ALL THAT APPLY)

Added formuka powder to breastmik ... []
Added formula concantrate to breast mik... . O
Added prepared (mieed up) formuiz or ready-
to-faed formuta to breastmilk..................

SECTION 8: INFANT FORMULA
58. Was your baby fed infant formula in the past 2 weeks, by you or anyone else?

Yes..... ] No..........] [[] = (60 TO SECTION 9 ON PAGE 12}

59. Formula packages have several types of directions and statements. Which of these kinds of information have you
read on the package of the formula you use most often? (PLEASE “X* ALL THAT APPLY)

Wiritten directions for preparing the formada. . O
How o store the package atter opening .. a
How 1o Store the formuls after it is prepared.. a

Wnat to do with formula left over in the bottie after feeding the baby [
Have not read any of this information. ... O

60. How did you decide to use the formula you fed your baby in the past 7 days?

& daoctor or ather health professionad | chose a formula labeled as useful fora O
recommandad the formula.._........o. [ problem my baby had

| choss the same farmula fed to my baby at the T use the formula given by WIC O
ROSPILE e O

I heard that the formula is better for my baby in | chose the same formula | fed an older

BOMB WY c..ceoeve et e enmans 0 TR I |
I chose the formula | received samples or Friends or ralatives recommendad the
I L O TorTlEL sy o
| saw an adverisement for the formula and | choze a formula based on low price O

wainted to buy it

11
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61. Did you discuss your choice of formula with the baby's doctor?

Yes.....u. | No.......[]

62. During the past 2 weeks, how many fimes have you switched the formula you feed your baby?
Wona ]GO TO SECTIONS 1O % [0 L | 4 0O Sormoe [

63. Which formulas did you stop using in the past 2 weeks? Infant formulas are listed alphabetically on the Formula List
insert along with & group number. Please "X" the group number for each infant formula you stopped using.
(PLEASE “X* ALL THAT APPLY)

Groupt Group2 Group3 Group4 GroupS Group®
el s A = =
64. Did you switch formulas because your baby had a problem with the formula you were using?
Yes. ... O No...........| []=> (60 TO SECTION 9 ON THIS PAGE)

65. What type of problem did your baby have with the formula(s)? (PLEASE “X* ALL THAT APPLY)

An allergic reaction o intolerance O Too much gas O

Caonstipation. Taoo much spit up . O

Diamhea...... O Varmiing -—...ooooeomes O

Tioso mucch iy O Otrer problems (Please O
specify

SECTION 9: OTHER INFORMATION

66. In the past month, ware you or your baby enrolled in the WIC program or did you get WIC food or vouchers for
yourself or for your baby? (WIC is a program that gives food to pregnant and nursing women, babies, and young
children.) (PLEASE “X" ALL THAT APPLY)

Yes, |was enrolled or got WIC food for myself ...
Yes, my baby was enrolled or got WIC formula or food .
| [ e B A

67. Does your baby have any serious, long-term medical problems?

Nooe [u]] Yes.......... [T]->(PLEASE EXPLAIN BRIEFLY)

68. Date you completed this form: MONTH DAY YEAR

THANK YOU. PLEASE RETURN THIS QUESTIONNAIRE AS SOON AS POSSIBLE IN THE POSTAGE PAID
ENVELOPE PROVIDED.

12

117



Infant Feeding Questionnaire: 3 Months r\‘f*‘]
Feeding and Infant Growth (FIG) Study

T Y

BABY’S FEEDING AND HEALTH

If your baby is regularly cared for by someone else, it is very important that you ask you child care provider to give
you information for the feeding questions.

If you have older children, please only think about your youngest baby when you answer the questions.

SECTION 1: FEEDING

1. Inthe past 7 days, how often was your baby fed each food listed below? Include feedings by everyone
who feeds the baby and include snacks and night-time feedings.
If your baby was fed the food ance a day or more, write the number of feedings per day in the first
column. If your baby was fed the food less than once a day, write the number of feedings per week in the
second column. Fill in only one column for each item. If your baby was nof fed the food at all during the
past seven days, write 0 in the second column.

Braast milk

Formula

Cow's milk

Othar milk: soy milk, dea milk, goat milk, ste

Othar dalry foods: yogurt, cheesa, lce craam, pudding, stc
Othar soy fosds: tofu, frozen soy desserts, atc
100% frult or 100% vagatabls julcs

Sweet drinks: Julce drinks, soft drinks, soda, sweet taa, Kool
Ald, ate

Baby caraal

Othar coreals and starches: breakfast ceraals, testhing biscults,
crackars, breads, pasfa, rice, sfc

Fruit

Vagetables

Franch fries

Meat, chicken, comblnation dinnars:

Fish or shallfish

Paanut butter, other peanut foods, or nuts

Eggs
Sweet foods, candy, cookles, caka, atc

Othar (PLEASE SPECIFY)
2. What type of baby cereal was your baby fed in the past 7 days? (PLEASE “X” ALL THAT APPLY)

Baby was not fed O Dry cereal that youadd [ Cerealnajar [J
baby cereal liquid to already mixed

118



-

Infant Feeding Questionnaire: 3 Months c‘-“ A
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3. Which aof the following was your baby given in vitamin or mineral drops or pills at least 3 days a week
during the past two weeks? If you baby was given drops or pills that contained more than one of the items
listed, please mark each of the separate items. (PLEASE “X” ALL THAT APPLY)

Fluoide [ Vitamin D O Mone of these O
Iron O DOther Vitaming [

4. During the past two weeks, how often was your baby put fo bed with a bottie of formula, breast milk, juice,
juice drink, or any other kind of milk?

At most bedtimes, including naps....
At most night bectimes, but not naj
At most naps, but not night bedtimes. =
Only occasionally at bedimes, including naps
Maver

|}
0l
0
0

5. How often have you added each of the following items to your baby's bottle of formula or pumped (or
expressed) breast milk in the past two weeks? If you have not given your baby a bottle in the past two
weeks, X" here [ ] and go to the instruction above Question 6.

ONLY EVERYFEW  ABOUTONCEA  ATMOST EVERY

NEVER ~ RARELY DAYS DAY FEEDINGS FEEDING
itaming or mingrals O O O 0O O O
Baby careal | O O O O O
Swaatenar a O O O O O
Madicine (] O O O O ]
Other D I:‘ I:l D D D
(Speify),

IF YOUR BABY WAS FED FORMULA IN THE PAST 7 DAYS, PLEASE CONTINUE. ALL OTHERS GO TO
INSTRUCTION ABOVE QUESTION 12 ON PAGE 3.

6. How often does your baby drink all of his or her bottle of formula?

Naver Raraly Somatimes Mast of tha tima Always
| O | O
7. Inthe past 7 days, about how many ounces of formula did your baby drink at each feeding?
102 [ 3wd O Swé [ Tos [ Morg than &[]

8. How often is your baby encouraged to finish a bottle if he or she stops drinking before the formula is all
gone?

Naver Rarely Somatmes Most of the tima Always
| O O
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T Y

9. Which formula was fed ta your baby in the past 7 days? Infant formulas are listed alphabetically on the
Formula List insert along with a group number. Please "X the group number for each infant formula your
baby was fed. (PLEASE “X” ALL THAT APPLY)

Group1 Group2 Group3 Group4 Group5 Groupé6

10. What type of infant formula was your baby fed? (PLEASE “X" ALL THAT APPLY)

Ready to foed O Powder from can that makez more [
than one bottle
Liquid concentrate [ Powdar from single serving packs [

11. Which of the following describes the iron content of the formula you usually use?

With iron | Lowiren [

IF YOUR BABY WAS BREASTFED OR FED BREAST MILK IN A BOTTLE IN THE PAST 7 DAYS, PLEASE
CONTINUE. ALL OTHERS GO TO SECTION 2 ON THE NEXT PAGE.

12. Does your baby usually feed from both breasts at each feeding?
ves [ N O Bavyisfedonly [ (G0 TO QUESTION 15)
pumpad milk
13. Does your baby usually let go of the breast him or herself?

Yez beth  [J Y first O Yoz zacond [ Ne [
breasts braast onfy breast anly

14. About how long does an average breastfeeding last?

Less than 10 minutes [ 2029 minutes [ 4010 48 minutes O
10 t0 19 minutes O 30039 minutes [ 50 or more minutes [

15. In an average 24-hour period, what is the LONGEST time for you, the mother, between breastfeeding or
pumping milk? Please count the time from the: start of one breastfeeding or pumping session to the start
of the next. Please think of the time between feedings during both night and day to find the lengest time.
(WRITE IN THE NUMBER OF HOURS AND MINUTES)

HOURS AND MINUTES

16. How many times in the past 7 days was your baby fed pumped breast milk to drink? Include breast milk
you expressed in any way as pumped milk. (White in 0 if your baby was not fed expressed or pumped milk
fo drink.)

TIMES =>(IF 0, GO TO SECTION 2 ON THE NEXT PAGE)
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Feeding and Infant Growth (FIG) Study

. On average in the past 7 days how many ounces of pumped breast milk was in the bottle or cup you fed

ta your baby (before beginning the feeding)?

founcearless  [] Stodounces [ TioBouncas. ..
2 OUNCES......... [ StoGounces [ More than B ounces [

. In the past 7 days, about how many ounces of pumped breast milk did your baby drink at each feeding?

1wz O 34 O swd O Tws O Morathan [

. How often does your baby drink all of his or her cup or bottle of pumped milk?

Navar Raral Sometimes Most of the tima Always
] ] 0O O

How often is your baby encouraged to finish a cup or batfle if he or she stops drinking before the pumped
breast milk is gone?

Naver Raraly §°m]%m !‘9§1_9fl__'.‘|!.9.t!!!9. NE!'_:!

SECTION 2: HEALTH

Which of the following problems did your baby have during the past 2 weeks? (PLEASE “X” ALL THAT
APPLY)

FvRIs o O Runny neseoreold. ... []

Diarrhea... 1 Respiratory Syncytial Vims RSV [

Womiting... O Cough or wheaze SEo

Ear Infaction.. [l Asthma......... |

ol Food Allsrgy....... B

Fussy orimiable [ Eczema (atopic demmatitis). |

Refux........... [ Nong of these...................cciivens O

Did your baby receive any of the following medicines in the past 2 weeks? (Please do not include vitamins
or minerals.)
YES NO
Anfibiofics ... B B

Other prescription medicines ElF B
Non-prescription medicings. ... B E

. How much did your baby weigh the last fime he or she was weighed at a doctor's visit?

POUNDS OUNCES Don't know..........[]
What was the date of that weight?

MONTH DAY Don'tknow.......[]
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How long was your baby the last time he or she was measured at the doctor’s visit?
INCHES Don'tknow............[]

What was the date of that measurement?

MONTH DAY Don'tknow.........[]

Has your baby been hospitalized for any reason or has your baby been taken to a hospital for any
outpatient procedure or surgery in the past 4 weeks?

b s T O M e [] = (6O TO SECTION 3 ON THIS PAGE)

How many nights was your baby in the hospital for the most recent problem? (Write 0 if your baby did not
stay overnight.)

NIGHTS

SECTION 3: STOPPED BREASTFEEDING
Did you ever breastfeed your baby (or feed your baby your pumped mifi)?

Yes...... ] = (CONTINUE) P —— [[] = (GO TO SECTION 4 ON PAGE 7)

. Have you completely stopped breastfeeding and pumping milk for your baby?

- — [ ] = (CONTINUE) No.....[]= (GOTOSECTION 4 ON PAGE 7)

. Have you filled out SECTION 3: Stopped Breastfeeding on a previous guestionnaire since you stopped

breastfeeding?
Yes. ... [] 2> (GOTOSECTION4ONPAGET) No....... 1= (CONTINUE)

Did you breastfeed as long as you wanted to?

How old was your baby when you completely stopped breastfeeding and pumping milk?

DAYS (If younger than 2 weeks) OR WEEKS
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34. How important was each of the following reasons for your decision to stop breastfeeding your baby?
(PLEASE ANSWER EACH ITEM)

NOT AT ALL NOT VERY SOMEWHAT VERY
IMPORTANT IMPORTANT IMPORTANT IMPORTANT
My baby had ouble sucking or latzhing ) o o O
on
My baby bacame sick and could not O O O O
breasticad
My biaby bagan ta bite O O 5 O
My baby lost interest in nursing or began O = O |
towean him or hersell
My baby wae old enough that the a O O O

difference between breast mik and
fermula no konger mattered
Breast mik alone did not safisfy my baby
| thousght that my baby was not gaining
enough weight

A health professional said my baby was
not gaining enough waight

| had frouble getfing the milk flow to start
| didn't ave enough milk

My nipples ware sore, cracked or
bleeding

My breasts were averfull or engorged
My breasts were infected or abscassed
My breasts leaked too much
Breastizading was too painful
Breastizading was too firing

| was sick or had 1o take medicing
Breastioeding was too inconvenient

| did not like breastfesding

| wantzd to be abls to leave my baby for
several hours ata time

| wanted to go on 2 weight loss dist

| wanted to go back to my usual diet

| wanted to smoke again or more than |
did while breastiaedng

| had too many housshold dufiss

| could not or did not want fo pump or
breastfaed at work

Pumping milk:no longer seemed worth
the effort that & requirad

| was not prasent to feed my baby for
reasong other than work

| wantsd or nesdad somecns elss to
fagd the Daby

| did not want to breastfaed in public

| wanitad my body back to myself

| became pregnant or wanied to become:
pregriant again

000 ©§ O B OO OO0 ZUOpOoooom ooo g od
e ] sl s L | ) gl D 1 )0

000 O 0 @ OO Oofp0 gogooooog ooor @ oo
0 M ] S O] G LT U T D DB 1
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35. Did any of the following people want you to stop breastfeeding? (Mark “does nof apply” if you do not have
the person listed, such as “smployer” if you do not work for pay.)

DOES NOT APPLY  DON'T KNOW
YEE NO
) i O
N e O

Your mother-in-law_. [ O O

Your grandmothar... o 0O O

Another family mamber..... sl = = ; El

A doctor or other heafth professional [0 [0 O

Your emplayer or supanvisor....._. O O O

36. Using 1 to mean “Very favorable” and 5 to mean “Very unfavorable,” how do you feel about the
experience of having breastfed your baby?

VERY L
FAVORABLE UNFAVORABLE
g} 2 3 [C] 15
[ 0 [ ] ]

37. Using 1 to mean "Mot at all likely" and 5 to mean “Very likely,” how likely is it that you would breastfeed
again if you had another child?

NOTAT ALL
LIKELY VERY LIKELY
i) @ (3) )] (5)
a | O O ]

38. What was the longest time your baby usually slept at night without waking?

2Weeks 1 Month 2 Months Now
2 hours or less | | ] [
3 to 4 hours (| [d O |
5 to 6 hours a | ] O
7 to & hours a i ] (]
& or more hours a O O O

SECTION 4: EMPLOYMENT
39. Did you work for pay any time during the past 4 weeks?
b f- IR O | S [] = (GO TO SECTION 5 ON PAGE 9)

40. How old was your baby when you began working after your delivery? (If you are not sure, give your best
estimate).

MONTHS AND WEEKS
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How many hours per week did you usually work at your job during the past 4 weeks? (Answer for
whatever fime you have been working if less than 4 weeks) (If you work at two or more jobs, answer for
the total number of hours you wark)

110 9 hours perwesk | 30tz 34 hours per wesk O
10 to 12 hours perweek [ 35 to 40 hours per wesk O
2010 28 hours perweek [ Mare than 40 hours per week [

What type of setting do you work in?

A& building (for example, office building. store or ather refail building,
restaurant, hospital, sehool)..oooi e
A private residence (for example your home of someone elsss home) [
Avehicle (for example, transportation, deivery, fight attendant pilot).. ]
Outdoors {for example farmer, outdoor repair, gardener). .

_ Using 1 to mean “None” and 5 to mean “Very much,” how much satisfaction do you get from your paid

work?

NONE VERY MUCH
5

| ]} | O ]

. What do you do with your baby while you are working? (PLEASE “X” ALL THAT APPLY)

My baby b cared for by a family member.. .. O
My baby is cared for by someone not in my family.
| keep my baby with me while | work st home.........
| keep my baby with me whils | work cutside my home [

. Inyour opinion, how suppartive of breastfeeding is your place of employment?
Mot at all supportive ] Somewnat supportive [
Mot to0 suppordive a Very supporiive O

. Did you breastfeed for any time during the past four weeks?

Yes. ... 0O NO......... [ (GO TO SECTION 5 ON PAGE 9)

Which of the following circumstances describe your situation during the past 4 weeks? (If you have
sftopped breastfeeding, please answer for the time you were breastfeeding) (PLEASE “X" ALL THAT
APPLY)

| kzep: my baby with me while | work and breastfeed during my work day......
110 to my baly and breastfesd him or her during my work day.

By baby i brought to me to braastieed during rmy wok day ...

| pump milk during my work day and =ave it for my baby to drink later.
| pump milk during my work day. but | do not save it for my baby to drink later
| nzither pump milk nor breastfead during my werk day............

O
0
O
(W]
[}
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Have you had any of the following experiences during the past 4 weeks? Mark “Nao” if the item does not
describe your circumstances, such as if you have no coworkers for the first item. (If you have stopped
breastfeeding, please answer for the time you were breastfeeding.)

A coworker made negative comments or complained about me breastfesding

My employer or my supsnisor made negative comments or complained to me about bresstfesding
It wae hard for me to arrange break fime for breastfoeding or pumping millc

Itwas hard for me fo find 2 placa to breastfead or purmg milk

It was hard for me to amange a place to store pumped Dreast milk

It was hard for me o camy the equipment Enesded fo pump mik at work

1l worried about keeping my job because of breastioading

| falt wormied abiout confinuing 1o breastised becausa of my job

1felt embarrassed amaeng cowarkers, my supervisar, ar my employer becatse of breastieadng

n]s[ufs]a]s[a]sl=}
ssls|=[a]s[s]s{=]

SECTION 5: CHILDCARE

Was your baby cared for by someone other than you on a regular schedule during the past 4 weeks?
That is, did someone else usually keep your baby at least once a week for 3 or more hours at a time?
{include arrangements in which the exact day or time may change if the child care usually occurred at
least once a week).

Please mark “yes” if your baby is regularly cared for by anyone other than you, including the
baby’s father or other close relative.

YO8 s [l No............ []=(GO TO SECTION 6 ON PAGE 11)
. Who usually kept your baby during the past 4 weeks? (PLEASE “X” ALL THAT APPLY)
Baby's father O Other family memberis) O
Baby's grandparantisy [ Someona not in your famly [
Where did the childcare usually occur? (PLEASE “X" ALL THAT APPLY)
Baby's homa with no other chitdren...... [ Other private home with no other children...... . O
Baby's homea with ather children or baby's Other private home with ofder children or baby's
brothers or sisters._____ ]
Diay care or child care ce O

How many days in an average week was your baby cared for by your regularly scheduled child care
providen(s)? (Include days your baby was cared for by family members if they regularly provide child care
while you are away from the baby)

DAYS PER WEEK

. On an average day when your baby was with your regular child care provider(s), how many hours was he

or she with the child care pravider(s)?
HOURS
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FOR QUESTIONS 54-56, IF YOUR ANSWER IS DIFFERENT FOR DIFFERENT CHILD CARE PROVIDERS,
ANSWER FOR THE ONE WHO FED YOUR BABY THE MOST TIMES PER WEEK.

54 In your opinion, how suppartive of breastfeeding is your child care provider?

Not atall supportive (] Somewhat suppertive [ Don'tknow [
Mot to0 suppordive (W] Vary suppariive

55. On an average day when your baby was with your child care provider, how many times did the child care
provider feed him or her? Please include feedings of breast milk, formula, and all other foods, and include
meals and snacks.

TIMES PER DAY FED BABY  None [ (GO TO INSTRUCTIONS ABOVE QUESTION 57)

56. How often did you find out what your regularly scheduled child care provider fed your baby?

Sekdomornever [ Sometimes [ Abways or most of the fime [m]

IF YOUR BABY 1S ONLY CARED FOR IN YOUR HOME, GO TO SECTION 6 ON THE NEXT PAGE.

ANSWER QUESTIONS 57-58 FOR YOUR CHILD CARE THAT IS OUTSIDE OF YOUR HOME. IF YOU HAVE
MORE THAN ONE CHILD CARE PROVIDER OUTSIDE OF YOUR HOME, ANSWER FOR THE ONE WHO
FEEDS YOUR BABY THE MOST TIMES PER WEEK.

57. Under your regular child care arrangements in the past 4 weeks, who usually provided the formula, if any,
and food that your baby drank and ate? Include meals and snacks. (PLEASE “X” ALL THAT APPLY)

THE CHILD CARE YOU, THE SOMEONE BABY WAS NOT FED THIS

PROVIDER MOTHER ELSE ITEM
‘Whe provided the baby's formula? O (| m| =
Who provided tha babiy’s food for meals? | (] (I [
Who provided the baby's snacks? O | [E] O
58. Does your child care provider:
Feed a mother's pumped breast milk o her baby? (] O O
Ao mothars to breastieed at the child care place before orafter work? (] || O
ABiow mothars to come in and breastfeed during their iunch or other breaks? [ |, |
Thaw and prapare botties of pumpad milk if needed? B O [
Keep axtra breast milk in a freazar for use if they run out during the day? (| E O

10
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SECTION 6: OTHER INFORMATION

During the past 2 weeks, have you had any health conditions which made it hard or impossible for you to
take care of your baby?

. On the average, how many cigarettes do you smoke a day now? (Write in 0 if you do not smoke).

CIGARETTES PER DAY

How many people including yourself smoke inside your home most days? {Include yourself, family
members, friends, and anyone else)

¢ O 1 0O 2 Od 3 0O dormore [

In the: past month, were you or your baby enrolled in the WIC program or did you get WIC food or
vouchers for yourself or far your baby? (WIC is a program that gives food to pregnant and nursing
women, babies, and young children.) (PLEASE “X” ALL THAT APPLY)

Yes, |'was enrolled or got WIC food for myself.....oooeen.
Yes, my baby was enrolled or got WIC formula or foad -
O e

. Does your baby have any sericus, long-term medical problems?
NG [l Yes o] [[]->(PLEASE EXPLAIN BRIEFLY)
. Date you completed this form: MONTH DAY YEAR

THANK YOU. PLEASE RETURN THIS QUESTIONNAIRE AS SOON AS POSSIBLE IN THE POSTAGE PAID
ENVELOPE PROVIDED.

11
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BABY'S FEEDING AND HEALTH

If your baby is regularly cared for by someone else, it is very important that you ask you child care provider to give
you information for the feeding questions.

If you have older children, please only think about your youngest baby when you answer the questions.

SECTION 1: FEEDING

1. Inthe past 7 days, how often was your baby fed each food listed below? Include feedings by everyone
who feeds the baby and include snacks and night-time feedings.
If your baby was fed the food once a day or more, write the humber of feedings per day in the first
column. If your baby was fed the food less than once a day, write the number of feedings per week in the
second column. Fill in only one column for each item. If your baby was not fed the food at all during the
Dpast seven days, write (tin the second column.

Breast milk

Formula

Cow's milk

Othar milk: soy milk, rles milk, goat milk, stc

Othar dalry foods: yogurt, cheass, lea craam, pudding, stc
Othar soy foods: tofu, froren soy desserts, atc
100% frult or 100% vegatable Julca

Sweet drinks: Julce drinks, soft drinks, soda, sweet taa, Kool
Ald, ate

Baby ceraal

Othar coreale and starches: breakfast cereals, testhing biscults,
crackars, braads, pasta, rice, etc

Frult '

Vegetables

Franch fries

Maat, chicken, comblnation dinnars

Flgh or shallfish

Peanut butter, other peanut foods, or nuts

Eggs
Sweet foods, candy, cookles, caka, etc

Other (PLEASE SPECIFY)
2. What type of baby cereal was your baby fed in the past 7 days? (PLEASE “X” ALL THAT APPLY)
Baby was not fad O Diry coraal that youadd [ Cerealinajar O
baby cerzal liquid te alrgady mied

3. Which of the following was your baby given in vitamin or mineral drops or pills at least 3 days a week
during the past two weeks? If you baby was given drops or pills that contained mare than one of the items
listed, please mark each of the separate items. (PLEASE “X” ALL THAT APPLY)

Fuoide [ \itarnin O O None of thase O
Iron O Other Vitaming [
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4. During the past two weeks, how often was your baby put to bed with a bottle of formula, breast milk, juice,
juice drink, or any other kind of milk?

At moet bedtmes, incheding nape..... .. O
At most night badtimes, but not naps. ]
At mostnaps, but not night bedtmes. ...
Only cccasionally at badiimes_ including naps  []
TORET it oy iy

5. How often have you added each of the following items to your baby’s boftle of formula or pumped (or
expressed) breast milk in the past two weeks? If you have not given your baby a boftle in the past two
waeks, "X here [ and go to Question 6.

ONLY EVERY FEW ABOUT ONCE A AT MOST EVERY
NEVER  RARELY DAYS DAY FEEDINGS FEEDING
itaming or minerals m| ] (8] | a O
Baby careal 1 O 8] O 0 O
Swestaner O a O [ O O
Mediche ) O 0 O O O
Ofmer O O O O i | O
(Spacify).

6. Inthe past 2 weeks, have you chewed up food and then given it to your baby, so the food was already
chewed up before you fed it to your baby?

Yes.......[] s O

7. Have you obtained information about feeding babies from any of the following sources for this baby or a
previous one? Think of information you have already received about breastfeeding, formula feeding,
feeding solid foods, or any other infant feeding information.

YES NO
Doctor, nurse, o other health professional [ |
WIC fond program | m
Baby care glass or support group | {3 fm
Retative or friend IS0 ME
Books or videcs O (]
Newsletters N T
Newspapers or magazines O H|
Television or radia i =
Wabsite 1 MR ED

IF YOUR BABY WAS FED FORMULA IN THE PAST 7 DAYS, PLEASE CONTINUE. ALL OTHERS GO TO
INSTRUCTION ABOVE QUESTION 14 ON PAGE 3.

8. Howoften does your baby drink all of his or her boftle of formula?

Nevar Raraly Somatimas Most of tha tima Always
] ]
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9. Inthe past 7 days, about how many ounces of formula did your baby drink at each feeding?
102 O 34 O 506 [ Tod O Morsthand [

10. How often is your baby encouraged to finish a bottle if he or she stops drinking before the formula is all
gone?

Nevar Raraly Someatimes Most of tha time Always
a 0 ]

11. Which formula was fed to your baby in the past 7 days? Infant formulas are listed alphabetically on the
Formula List insert along with a group number. Please “X" the group number for each infant formula your
baby was fed. (PLEASE “X” ALL THAT APPLY)

Group1 Group? Group3d Groupd4 Group5 Group
] O O ] O O

12. What type of infant formula was your baby fed? (PLEASE “X” ALL THAT APPLY)

Reeady to foed O Powder from can that makes more  []
than ong bottle
Liquid concantrate ] Powder from single senving packs ]

13. Which of the following describes the iron content of the formula you usually use?
With iran O Lowion [
IF YOUR BABY WAS BREASTFED OR FED BREAST MILK IN A BOTTLE IN THE PAST 7 DAYS, PLEASE
CONTINUE. ALL OTHERS GO TO SECTION 2 ON PAGE 4.

14. Does your baby usually feed from both breasts at each feeding?

Yes [ Me [ Babyisfedonly ] = (GO TO QUESTION 17)
purnped milk

15. Does your baby usually let go of the breast him or herself?

Yes, both [ Yes, first O Yes seconrd [ N O
breasts braast cnly breast only

16. About how long does an average breastfeeding last?

Less than 10 mintes [ o2 minutes [ 4010 49 minutas O
10 1o 18 minutes O 30038 minutes [ s0ormoreminutee [
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17.

20.

21

22.

23
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In an average 24-hour period, what is the LONGEST time for you, the mother, between breastfesding or
pumping milk? Please count the time from the start of one breastfeeding or pumping session to the start
of the next. Please think of the time between feedings during both night and day to find the longest time.
(WRITE IN THE NUMBER OF HOURS AND MINUTES)

HOURS AND MINUTES

. How many times in the past 7 days was your baby fed pumped breast milk to drink? Include breast milk

you expressed in any way as pumped milk. (Whrite i 0 if your baby was not fed expressed or pumped milk
to drink.)

TIMES = (If 0, GO TO SECTION 2 ON THIS PAGE)

. On average in the past 7 days how many ounces of pumped breast milk was in the bottle or cup you fed

1o your baby (before beginning the feeding)?

Tounceorless [ dwdounces [ Ttodaunces......... O
2 olnces........ O StoGounces [ Mare than 8 ounces [
Inthe past 7 days, about how many ounces of pumped breast milk did your baby drink at each feeding?
1wz O iwd O 506 [ Teod O Morethang [
How often does your baby drink all of his or her cup or bottle of pumped milk?
Never Raraly Sometimas Most of the tima Always
| O O O O

How often is your baby encouraged to finish a cup or bottle if he or she stops drinking before the pumped
breast milk is gone?
MNevar Raraly Somatimas Most of tha time Always
] ] [m] ]

SECTION 2: HEALTH

Which of the following problems did your baby have during the past 2 weeks? (PLEASE “X” ALL THAT
APPLY)
O Runny nose o cokd..._..o........... O
O Respiratory Syncytial Vs (RSV; O
Yomiting. . O Cough or wheeze_...._ ...
Ear Infacticn. ... 0 Asthma___.. |
Cobic:: s ] Food Allergy....... m]
Fussy orimitanle [ Eczema [atopic dermatitis). . WE
Reflux ... a Mongofthese. ... a
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24.

25.

26.

27

28.

29.

30.

31

32.

33.
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Did your baby receive any of the following medicines in the past 2 weeks? (Please do not include vitamins
or minerals.)

YES NO
ANGBIOECS. oo 518 HE
Ofher prescription medicines ElHE
Mon-prescrption medicines O a

How much did your baby weigh the last time he or she was weighed at a doctor's visit?
POUNDS OUNCES Don't know............ O
What was the date of that weight?
MONTH DAY Don't know............ ]

How long was your baby the last time he or she was measured at the doctor's visit?
INCHES Don'tknow... ... []

What was the date of that measurement?
MONTH DAY Don't know. ... Il

Has your baby been hospitalized for any reason or has your baby been taken to a hospital for any
outpatient procedure or surgery in the past 4 weeks?

Yes . [] Moz, [1= (GO TO SECTION 3 ON THIS PAGE)
How many nights was your baby in the hospital for the most recent problem? (Write 0 if your baby did not

stay overnight )
NIGHTS

SECTION 3: STOPPED BREASTFEEDING
Did you ever breastfeed your baby (or feed your baby your pumped milk)?
b /= - [] = (CONTINUE) [ — []-> (GO TO SECTION 4 ON PAGE 8)
Have you completely stopped breastfeeding and pumping milk for your baby?
Yes:omn [] > (CONTINUE) Moz, [[] = (GO TO SECTION 4 ON PAGE 8)

Have you filled out SECTION 3: Stopped Breastfeeding on a previous questionnaire since you stopped
breastfeeding?

g (- [] = (GOTOSECTION 4 ONPAGES) No...... [] > (CONTINUE)
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34. Did you breastfeed as long as you wanted to?

35. How old was your baby when you completely stopped breastfeeding and pumping milk?

WEEKS OR MONTHS

PLEASE CONTINUE TO THE NEXT PAGE =
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36. How important was each of the fallowing reasons for your decision to stop breastfeeding your baby?
(PLEASE ANSWER EACH ITEM)

NOT AT ALL

My baby had frouble secking or latching

on

My haby became sick and could ot O | O O
breastfosd

My baby began 1o bit O I O O
My baby lostinferast in nursing of began O o 1) (m}
4o wean him o herself

My baby was cid anough that the O O | (]

differance batween breast milk and
fomniula no longer mattared

Braast milk:alone did not satisfy my baby
| thought that my baby was not gaining
gnough waight

A health professional said my baby was
not gaining enough weight

| ad trouble getting the milk fiow to stant
| dhdn't have encugh milk

My nipples wene sore, cracked or
bleeding

My breasts ware overfull or engorged
My breasts were infectsd or abscessed
My breasts lsaked too much
Breastioeding was too painful
Breastfaeding was too fifng

| was sick or had to take medicine
Breastfesding was too inconvenient

| did not ke breasticeding

1 wanied io be able 1o kzave my baty for
saveral hours at atime

I wanted o go on 2 weight loss diet

1 waniad o go back to my usual dist

| wanied o smoks again or mass than |
did while breastfeeding

1 had too many household duties

| could not or did rot want to purnp or
breastiead at work

Pumping milk-no fanger seemead warh
the effort that it required

| was not present 1o feed my baby for
reasons other than work

| wanted or nesded somaong sise to
foad the baby

| did not want o breastieed in public

| wanted my body back to mysali

| became pregnant or wanted to become
pregnant agam

OO0 O O 0 080 000/ O0000ooooo ooo, O oo
000 0 O 0 O8 OO0 OoOoopoooo ooo o oo

Ooo/ o O 0 00 OO0 ooodopgoooo oogo o oo
O8O0 O O 0 OO0 OO0 aooofoooo ooo o oA

135



Infant Feeding Questionnaire: 4 Months E‘.IC'J“J )
Feeding and Infant Growth (FIG) Study

37. Did any of the following people want you to stop breastfeeding? (Maric “does not apply” if you do not have
the person fisted, such as “employer” if you do not work for pay.)

DOES NOT APPLY | DON'T KNOW

YES NO
The baby's father_............. O O O
T e S E ]
Your mother-in-daw. O 0O O
Your grandmaother. {15 S | O
Another family member g 0O O
A doctor orother health professional - [0 O a
Your employer or supenvisor.._....... 1 [ |

38. Using 1 to mean “Very favorable” and 5 to mean “Very unfavorable,” how do you feel about the
experience of having breastfed your baby?

VERY VERY
FAVORABLE UNFAVORABLE
m [2) @ (] 5]
U i i ]} U

39. Using 1 to mean “Not at all likely” and 5 to mean “Very likely." how likely is it that you would breastfeed
again if you had ancther child?

NOT AT ALL
LIKELY VERY LIKELY
] 2 3 El (5]
O | 1 | O

40. What was the longest time your baby usually slept at night without waking?

2 hours or less O
3to & hours a
5to 6 hours |
7to & hours 0
8 hours or more O

SECTION 4: FOOD ALLERGIES

41. Has your baby ever had problems caused by food, such as an allergic reaction, sensitivity, or intolerance?
b (- T— ] No.....[]=> (GO TO SECTION 5 ON PAGE 11)
42. Did your baby have a reaction the first fime he or she ate the food?

Yes......... ] No.........[] Not Sure...........[ ]
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43. Were the problems caused by...(PLEASE “X” ALL THAT APPLY)

Food your baby ate {including infant formulay. ... O
Food your baby was axposed to through braast milk becauss of somethingyou ate [

44 How old was your baby the first ime he or she had a problem with food? (Include food your baby reacted
to through breast milk.)

Imonthorless [ Imonths [ Smonths [
2 months C 4months [ Gmonths [

45. Did you take your baby to a medical doctor because of these problems with food?
Yes.......[] No..........[ ] = (GO TO QUESTION 48)
46. If your baby was tested or examined for food allergy, what method was used? (PLEASE “X” ALL THAT

APPLY)
If your baby was not tested or examined for food allergy *X” here [_] and go to question 48.

A blood test such as RAST, or CAP-RAST .
An esoghageal or intesting! study
Food climination (withdrawal of the epecific food 1o see if symploms disappeared) []
Food challange (introduction of a specific food fo see if symptoms reapoeared).... ]
Other (PLEASE SPECIFY) O

oooa

47 Was your baby diagnosed by a medical doctor as having an allergy to any food?

Yes.......[] No......[]
48. What symptoms of a problem with food has your baby had? (PLEASE “X” ALL THAT APPLY)

Congestion.....ocoveeeenn Gasginess of siomach cramps. [
Rasnny nosa.... Womiting
Asthma or wheszing Diarrhea...

Trouble breathing

Consfipation..
Coughing....... i

Golic........

(o o o
|| [ o | o

Spitting up....

49 How have the symptoms been treated? (PLEASE “X” ALL THAT APPLY)

Treated in a doctors office or emergencyroom [

Treated by emergency madical techn O
Admitiad to a hospdal g
Given eginephring, guch as with an Epifen.._. [
Given Beradnd or other anti-histamine........

Prescrbed an EpiPen or other epmephring ... O
NOnE o the BBOVE. oo O
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50. Please indicate which foods caused a problem for your baby in column 104, including food your baby

51.

reacted to through breast milk. In column 10B, indicated the foods that your baby has been diagnosed as
allergic to. {If you baby has had a problem with a food and has been diagnosed as allergic to the food,
mark both columns for that food ) (PLEASE “X” ALL THAT APPLY)

104 108
Cowd’s milk or other dainy products {induding infant O E2
Tormuta made with cow milk}
Say milk ar other say food {cluding infant farmia O O
made with soy)
Eqas O O
Paanuts. peanut butter, peanut ol O O
Muts {such as, almonds, pecans. walnuts) O O
Sesama seode, tahing, or sesame seed ol ] 0
Fish, shellfish, or other seafood O O
Beaf, chicken or furkey O O
Wheat, giutan, or wheat starch O O
Diner grain or cereal (Sich as oats, baraiy) O O
Fruit or fruit juice O Bl
Yegatable O O
Ofherfood (SPECIFY).__ O El

IF YOUR BABY HAS HAD A PROBLEM WITH INFANT FORMULA, PLEASE CONTINUE. ALL
OTHERS GO TO SECTION 5 ON THE NEXT PAGE.

Which infant formula has your baby had a problem with? Infant formulas are listed alphabefically on the
insert along with a group number. Please “X” the group number for each formula your baby had a prablem
with. (PLEASE “X” ALL THAT APPLY)

Group1 Group? Group3d Groupd4 Group3 Groupf
O O O O O m|

52 How many of the different formulas listed on the insert has your baby had a problem with?

1 0O e | < I | 4 O Sormore [

10
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SECTION 5: OTHER INFORMATION

53. In the past month, were you or your baby enrolled in the WIC program or did you get WIC food or
vouchers for yourself or for your baby? (WIC is a program that gives food to pregnant and nursing
wamen, babies, and young children ) (PLEASE “X” ALL THAT APPLY)

Yes, lwas enrolled or got WIC food for myself.......ovocoeeeees J
Yes, my baby was enrolled or got WIC formula or food . |

[ .0

54. Does your baby have any serious, long-term medical problems?
| it O Yes ] [ ]=(PLEASE EXPLAIN BRIEFLY)

55. Date you completed this form: MONTH DAY YEAR

THANK YOU. PLEASE RETURN THIS QUESTIONNAIRE AS SOON AS POSSIBLE IN THE POSTAGE PAID

ENVELOPE PROVIDED.
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BABY'S FEEDING AND HEALTH

If your baby is regularly cared for by someone else, it is very important that you ask you child care provider to give
you information for the feeding questions.

If you have older children, please only think about your youngest baby when you answer the questions.

SECTION 1: FEEDING

whao feeds the baby and include snacks and night-time feedings.
If your baby was fed the food once a day or more, write the number of feedings per day in the first
column. If your baby was fed the food less than once a day, write the number of feedings per week in the

past seven oays, write (t in the second column.

Breasi mlik

Formula

Cow's milk

Othar mitk: soy milk, rice milk, goat milk, etc

Othar dalry foods: yogurt, cheasa, ce craam, pudding, atc
Othar zoy foods: tofu, frozen soy desserts, etc
100%: frult or 100% vegatable julca

Sweet drinks: Julce drinks, soft drinks, soda, sweet taa, Kool
Ald, ate

Baby caraal

Other coraals and starches: breakfast cergals, teathing biscults,
crackars, breads, pasta, rice, efc

Frult

Vegeatables

Franch fries

Maat, chicken, comblnation dinnars

Flzh or zhaflflsh

Paanut butter, other peanut foods, or nuts

Eggs
Sweet foods, candy, cooklas, caks, etc

Other (PLEASE SPECIFY)
2. What type of baby cereal was your baby fed in the past 7 days? (PLEASE “X” ALL THAT APPLY)
Baby was not fad (] Dry ceral thatyouadd [ Cersalinajar [
baby ceraal liquid te alrgady mboed

3. Which of the following was your baby given in vitamin or mineral drops or pills at least 3 days a week
during the past two weeks? If you baby was given drops or pills that contained mare than one of the items
listed, please mark each of the separate items. (PLEASE “X” ALL THAT APPLY)

Fuoride [0 Witamin D ] Neng of these (]
Iron a Other Vitamins ]
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4. During the past two weeks, how often was your baby put to bed with a bottle of formula, breast milk, juice,
juice drink, or any other kind of milk?

At moet bedimag, including nape............. [
4 most might badfimes. but not naps. S |
At most naps, but not night bedtimes. ... O
Only cecasionally at bedtimes, includingnaps [
e o L L S e

5. How often have you added each of the following items to your baby’s bottle of formula or pumped (or
expressed) breast milk in the past two weeks? If you have not given your baby a bottle in the past two
weeks, X" here [] and go to Questicn 6.

ONLY EVERYFEW  ABOUT ONCEA AT MOST EVERY
HEVER RARELY DAYS DAY FEEDINGS FEEDING
Vitaming or minerals O O (H] O O )
Baby careal O | O O & O
Sweetener O O 0 O O e
Meidicne O O il O O O
Ofher || (] O | O O
(Specify)

6. Inthe past 2 weeks, have you chewed up food and then given it to your baby, so the food was already
chewed up before you fed it to your baby?

IF YOUR BABY WAS FED FORMULA IN THE PAST 7 DAYS, PLEASE CONTINUE. ALL OTHERS GO TO
INSTRUCTION ABOVE QUESTION 13 ON PAGE 3.

7. How often does your baby drink all of his or her bottle of formula?

Never Raraly Somatimes Most ‘?.H]! tima Always
W]

o m]

8. Inthe past 7 days, about how many ouneces of formula did your baby drink at each feeding?

1wz O 3ws O s O Ted O Morsthang [

9. How often is your baby encouraged to finish a bottle if he or she stops drinking before the formula is all
gone?

Naver Rarsly Somatimes Most of the ima Always
[m] m| O O

|
10. Which formula was fed to your baby in the past 7 days? Infant formulas are listed alphabetically on the

Formula List insert along with a group number. Please “X" the group number for each infant formula your
baby was fed. (PLEASE “X” ALL THAT APPLY)

Group1 Group2 Group3 Groupd4 Group5S  Groupf
] O O O O |
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11. What type of infant formula was your baby fed? (PLEASE “X” ALL THAT APPLY)

Ready to foed a Powdar from can that makes more [
than one dottle
Liquid concentrate [] Powder from single seniing packs ]

12. Which of the following describes the iron content of the formula you usually use?

With iron (| Lowion [

IF YOUR BABY WAS BREASTFED OR FED BREAST MILK IN A BOTTLE IN THE PAST 7 DAYS, PLEASE
CONTINUE. ALL OTHERS GO TO INSTRUCTION ABOVE QUESTION 22 ON PAGE 4.

13. Does your baby usually feed from both breasts at each feeding?

ves [ Ne [ Babyis fed only ] ={GO TO QUESTION 16)
purnped milk

14. Does your baby usually let go of the breast him or herself?

Yes bom [ Yas, first Oa Yes,second [ me O
breasts breast onfy breast cnly

15. About how long does an average breastfeeding last?
Less than 10 minutes [ 204028 minutes [ 40 to 48 minutes O
10 1o 19 minutes El 30t 3@ minutes [ 50 or more minutze [

16. Inan average 24-hour period, what is the LONGEST time for you, the mother, between breastfeeding or
pumping milk? Please count the time from the start of one breastfeeding or pumping session to the start
of the next. Please think of the time between feedings during both night and day to find the longest time.
(WRITE IN THE NUMBER OF HOURS AND MINUTES)

HOURS AND MIMUTES
17. How many times in the past 7 days was your baby fed pumped breast milk to drink? Include breast milk
you expressed in any way as pumped milk. (Wite in 0if your baby was not fed exprassed or pumped milk
to drink.)
TIMES —(IF 0, GO TO INSTRUCTION ABOVE QUESTION 22 ON PAGE 4)

18. On average in the past 7 days how many ounces of pumped breast milk was in the bottle or cup you fed
1o your baby (before beginning the feeding)?

lounceorless [ Itodounces [ Ttodaunces........ O
2 ounces. ... O Stofounces [ Mors than 8 ounces ]

19. In the past 7 days, about how many ounces of pumped breast milk did your baby drink at each feeding?

1wz O iwd O 5w O Twd O Morethand [

142



Infant Feeding Questionnaire: 5 Months E‘.IC'J“J )
Feeding and Infant Growth (FIG) Study

20. How often does your baby drink all of his or her cup or bottle of pumped milk?

Mover Raraly Somatimaes Most of tha time Always
O O O ] O

21. How often is your baby encouraged to finish a cup or bottle if he or she stops drinking befare the pumped
breast milk is gone?

MNevar Raraly Somatimas Most of the timea Always
] ] ] u ]

IF YOUR BABY IS FED ANY FOODS OR DRINKS BESIDES BREAST MILK OR FORMULA, PLEASE
CONTINUE. ALL OTHERS GO TO SECTION 2 ON THE NEXT PAGE.

22 How important was each of the following reasons for feeding your baby solid food for the very first time?
Solid foods are foods such as cereal, baby foods, or table food. (PLEASE ANSWER EACH ITEM) If your
baby has not been fed solid food “X° here [ ] and go to Question 24

NOTAT ALL NOT VERY SOMEWHAT VERY IMPORTANT
IMPORTANT IMPORTANT IMPORTANT
My baby was nursing too much (] O O [
Iy baby was drinking too much formuia O O O o
My bahy seemed hungry a lot of the tims O O O a
I didn't have enough milk O O (| a
My baby was not gaining encigh waight O a O (]
| wanted to foed my baby something in O O (] O
addition to breast milk or formwla
It woukd help my babry sleep konger at night o a O O
My aby was old enaugh to hagin sating O O o O
safid food
My baby had a medical condition that might | O O (|
be helped by feeding solid food
A docior o otfiar health professional said O O O o
my batiy shauld begin eating salid foods
Friends or relatives said my baby should (] O O O
begin eating solid foods
My bl wanted food | ate or in ciher ways o | O a

showead an interestin solid food

23. About how often did you introduce new foods (such as specific type of cereal, fruit, vegetable, or meat) fo
your baby over the past 2 weeks?

N new foods in the past 2 weeks .. || About 1 new food every 2 days ]
About 1 new food per week or less often [ Apout 1 new food everyday ... [
About 1 new food every 4 or 5 days. ... O Mora than 1 new food every day [
About 1 new food every 3days__... [
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25.
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28.
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SECTION 2: HEALTH

Which of the following problems did your baby have during the past 2 weeks? (PLEASE “X” ALL THAT
APPLY)

Fever.....oeee.. [ Runny nose of 6ok, ..o, a
Diarthea . O Respiratory Syncytial Vius (RSV) [
Vomiing........ [ Cough or wheaze....... a
Ear Infection. ..... | Agthma_..._... a
L .| | Food Allergy.. m]
Fussy orimitable [ Eczema (atopic dermatitis]. . a
Reflwe ..., O Mong of these. ..o O

Did your baby receive any of the following medicines in the past 2 weeks? (Please do not include vitamins
or minerals.)
YES  NO
ANBIOBES ..o EEIE
Ofhar prescription medicines B =
Non-prescription medicines... [ [
How much did your baby weigh the last time he or she was weighed at a doctor's visit?
POUNDS OUNCES Don'tknow........... Il
What was the date of that weight?
MONTH DAY Don'tknow..........[]
How long was your baby the last time he or she was measured at the doctor's visit?
INCHES Don't know............ |
What was the date of that measurement?

MONTH DAY Don't know............ |

Has your baby been hospitalized for any reason or has your baby been taken to a hospital for any
outpatient procedure or surgery in the past 4 weeks?

YES..ona ] No......coocc. [[] = (GO TO SECTION 3 ON THE NEXT PAGE)

. How many nights was your baby in the hospital for the most recent problem? (Write 0 if your baby did not

stay overnight.)

NIGHTS
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SECTION 3: STOPPED BREASTFEEDING
32. Did you ever breastfeed your baby (or feed your baby vour pumped milk)?
Yesionom [_] = (CONTINUE) Mo [[]= (GO TO SECTION 7 ON PAGE 12)
33. Have you completely stopped breastfeeding and pumping milk for your baby?
G (- N— 1 < (CONTINUE) | ¥ — [ = (GO TO SECTION 4 ON PAGE 8)

34 Have you filled out SECTION 3: Stopped Breastfeeding on a previous questionnaire since you stopped
breastfeeding?

Yes........ [] > (GO TOSECTION 7 ONPAGE12) No...... ] (CONTINUE)

35. Did you breastfeed as long as you wanted to?

Yes......[] Noo....... ]
36. How old was your baby when you completely stopped breastfeeding and pumping milk?
WEEKS OR MONTHS
CONTINUE TO THE NEXT PAGE—>
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37. How important was each of the following reasons for your decision to stop breastfeeding your baby?
(PLEASE ANSWER EACH ITEM)

NOT ATALL NOT VERY SOMEWHAT VERY
IMPORTANT IMPORTANT IMPORTANT IMPORTANT
My baby had frouble sucking or latching O (| E O
on
My baby became sick and could not O E O
breastfoad
My baby began 1o bits O B O
My haby lostintarast in nursing o hagan B O O
to waan him or harself
My baby was old sngugh that the O O O

diffierence betwesn breast milk and
formula no longer mattared
Breagt milk alone did not satisfy my baby
| theught that my baby was not gaining
enough waight

A health professianal sait my baby was
not gaining enough weight

| had trouble getting the milk fow to start
| dign't have encuah milk

By nippdes wane sore, cracked or
bheeding

My breasts wora overfull or engorged
My breasts were infectad or abecessed
My breasts leaked too much
Breastieeding was too painful
Breasfosding was too tirng

| wias sick or nad to take medicing
Braastfasding was too inconveniant

| & not Bke breastfesding

| wanted 1o be able to leave my baby for
several hours af a time :

| wanied 10 go on a wesght lose diet

| wanied o 60 Back fo my usual diet

| wanied 1o smoke again or more than |
dud while breastieeding

| niad too many housshold duties

| could mot or did notwant to pump or
breasifeed at work

Pumping milk na longer seemad worh
the affort that it required

| was not present to feed my baby for
reasons other than wark

| wanied or nesded someone else fo
feed the baby

| did not wani o breastieed in public

| wanted my body back to myself

| became pregnant or wanted to become
pregnart agamn

O8O0 O O B8 00 00 O0000O0O0O0E OB0O B 080 0O 00 8

ODEONE OFE OF OBOEEOROEOECOE OEOSE OF
OOOl 0 O8 00 opO gnooopgoaoE opor g oo
OO0 0 O 0 O80 OO0 O0o0ogopofd o|go @ oo
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38. Did any of the following people want you to stop breastfeeding? (Mark “does not apply” if you do not have
the person fisted, such as “smployer” if you do not work for pay.)

DOES NOT APPLY | DON'T KNOW
YES  NO
The baby's fathar O 0O O
Your mother ... a ‘O a8
Your meihar-in-law. . O O O
Your grandmather. o O a
Another family member..... S m B |
A docior or ofher healih professional o O O
Your emplayes or SUDEVISON. _......... 8 0O O

39. Using 1 to mean “Very favorable” and 5 to mean “Very unfavorable,” how do you feel about the
experience of having breastfed your baby?

VERY VERY
FAVORABLE UNFAVORABLE

4 8 8 # u
40. Using 1 to mean “Not at all likely” and 5 to mean “Very likely.” how likely is it that you would breastfeed
again if you had another child?

NOTATALL

LIKELY VERY LIKELY
(1) ) 3 L] &
| % O m] u

SECTION 4: BREASTFEEDING

41. Inthe past 3 months, did you breastfeed your baby (or feed your baby your pumped milk)?

Yes........ (] > (CONTINUE) No........[_] - (GO TO SECTION 7 ON PAGE 12)

42 Using 1 to mean "Very uncomfortable,” and 5 to mean *Very comfortable,” how comfortable would you be
in the following situations?

VERY VERY
UNCOMFORTABLE COMFORTABLE
uf i 8 8 8
Nursing your baby in the presence of close women friends H
Nursing your Baby in the presence of men and women who (] ] H] 0 O
are close fiends
Nursing your baby in the presence of men and women who O O O O O

ara not ciose frends
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43. Have you breastfed your baby or pumped breast milk in the past 7 days?
PES, s [C] = (CONTINUE) No........[ ] = (GO TO SECTION 5 ON PAGE 10)

44 How old do you think your baby will be when you completely stop breastfeeding?

smonths [ amonths [ timontis [

gmonthe [ 3 months H| t2months [

Tmonthe  [C] tomonthe ] Morathan [
12 manths

45 Using 1 to mean “Not at all Confident” and 5 to mean "Very Confident,” how confident are you that you will
be able to breastfeed until the baby is the age you marked in Question 427

NOT AT ALL VERY
CONFIDENT CONFIDENT
2) 3] (4] 6]
O | O O O
46. Did you work for pay any time during the past 4 weeks?
A (= — | NO.o [C] (60 TO THE INSTRUCTION ABOVE QUESTION 48 ON THIS PAGE)

47_ Which of the following circumstances describe your situation during the past 4 weeks? (If you have
stopped breastfeeding or stopped working for pay, please answer for the time you were breastfeeding
and working. If you have worked for less that 4 weeks, please answer for the time you have been
working.) (PLEASE “X” ALL THAT APPLY)

I keep my baby with me whis | work and breastfeed during ry woskoday.... . O
I go to vy baby and breastfeed him or her during my work day.
My baby is brought to me to breastfeed during my work day 5
| purnp milk duing my work day and save it for my baby to drink later ... z
| pump milk during my work day, but | do not save it for my baby to drink later [
I neither pumg milk nor breastfead during my work day............ . O

IF YOU ANSWERED THE STOPPED BREASTFEEDING SECTION ON THIS QUESTIONAIRE, GO TO
SECTION 5: BREAST PUMPS ON THE NEXT PAGE.

48. Was your baby fed formula to drink in the past 2 weeks, by you or anyone else?
Yes . [] Mo............ [] = (GO TO SECTION 5 ON PAGE 10)

CONTINUE TO THE NEXT PAGE=>
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49, How important was each of the following reasons for feeding your baby formula? (PLEASE ANSWER

EACH ITEM)

My baby had trouble sucking or latching on

My baby bacams sick and could not breastfeed

My babry lost interest in nursing or began to wean him or haeself
My baby was old enough that the differance between braast mik

and formula no longer mattered

Braast milk alone did not satisfy my baby
| thounht that my baby was not gaining enough weight
A health professional said my baby was not gaining enough weight

I didn't have enough milk

My nipples were 2ore, cracked, or bissding

My breasts were infected or abecaszed
Breastieeding was too painful
Braastizeding was oo tiring

I was sick or had to take medicing
Braastizeding was too inconveniant

Iwanted to be abls to leave my baby for several hours at 2 fime:
| powld inot or did not want o pump or breastiead at work
Pumping milk no longer seemed worth the effort it requéned
Iwas not presant ta faed my baby for reasons ofhar than work
I wanted or needed someons else 1o feed my baby

Someone slse wanted o feed the baby
1 did not want to braastfead in public

NOT ATALL NOT VERY
IMPORTANT  IMPORTANT

oo

OdoBoOoo0ooOopooooo; oo
OoofpooOofNo0O0DoOBROooO0 oopo

SECTION 5: BREAST PUMPS

SOMEWHAT
IMPORTANT

oo

df00ooooOooooEmOo|olaa

VERY

IMPORTANT

oo

Ododd0odooooOooooo, OO

50. In the past 3 months, have you pumped or tried to pump milk? (Include expressing breast milk in any way

as pumping milk.)

Yes. but | did not gt any milk . [ Yes, and Igotmik ] Noe []-» GOTO SECTION 7 ON PAGE 12

51. How old was your baby the first ime you pumped or tried to pump milk?

DAYS  OR WEEKS

52 How have you pumped or expressed milk in the past 3 months? (PLEASE “X” ALL THAT APPLY)

Elactric breast pumg.
Gombination electric and
Battery cperated pump

IManual breast pumg (no batteries, no cord to piug in}.... O
By hand (without using a pump)....cooooe
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53. Have you had any of the following problems with a breast pump that you used to express milk since the

baby was born? (PLEASE “X” ALL THAT APPLY)

Pressure or sucton from the pump was hard to releass

Pump was uncorrforiable or painful to use even though it did not cause injury
Purnp had a bad seal or mik got into the modor or ofher place it should not be
Cotld net get pump to work or to exprass any milk

Pump worked, but did not get enoughimuch miic

Purnp worked, but i fook too long 1o get encugh milk

Pump worked for a while but then quit working

Pump had another problem (SPECIFY)

No Progiems

O00000oo4d

SECTION 6: PUMPING OR EXPRESSING MILK

54. During the past 2 weeks, how many times did you pump milk? {Include expressing breast milk in any way

as pumping milk.)
TIMES IN PAST TWO WEEKS -» (IF 0, GO TO SECTION 7 ON PAGE 12)
55. Are you now pumping milk on a regular schedule?
Yes . [] No........[ ] = (GO TO QUESTION 57)
56. How old was your baby when you first began pumping milk on a regular schedule?
DAYS  OR WEEKS OR MONTHS
57. On average, in the past 2 weeks, haw many ounces or milk did you pump each time?

founceorless [ Ifodounca: [ Tio8ounces. ... o
2 GUNGAS......... a StoBounces [ Mora than B ounces [

58. For what reasons have you pumped milk in the past 2 weeks? (PLEASE "X" ALL THAT APPLY)

To relieve engorgament
Becauss my nipples wars too sore to nurse..
To increass my rnilk supply
To getmilk for 2omeone glss to feed to my baby.. S
For me to feed my baby when | do not want to breastfeed or when my
baby cannot breastfead . ... e
Ta kaep my milk supply up when my baby could not nurse (such as
while you ware away from your baby or when your baby was oo sick to

To mix with careal or ather food
To have an emergency supply of milk
To donate to a baby other than my own...

oooo
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59. In the past 2 weeks, has your baby been fed formula mixed with breast milk in the same boftle?
Yes.......... ] No.......[ ] = (GO TO SECTION 7 ON THIS PAGE)

80. How were the formula and breast milk usually mixed? (PLEASE “X” ALL THAT APPLY)

Addad formula powder to breast mike.__...... [
Added formuka concantrate 1o breast mik. ... (||
Added prepared (mieed up) formuia or ready-
to-feed formula fo breastmilk................

SECTION 7: INFANT FORMULA
&1. Was your baby fed infant formula in the past 2 weeks, by you or anyone else?

Yes.......... O No.........[ ] > (GO TO SECTION 8 ON PAGE 13)

62. How did you decide to use the formula you fed your baby in the past 7 days?

A doctor or other health professional | chase a formula labeled as usefd fora O
recommendad the Tommula. ..o [} probiem my baty had

I chose the same formula fed to my baby at the I use the formula given by WIC O
RO oo mimnsstrssm s e (]

| heard that the formula is betier for my baby in | choss the same formula | fed an older

EOME WY O GRS I
| choss the fom

coupons for [} ||
| sawr an adve: O
wanited to buy it.. O

63. Did you discuss your choice of formula with the baby's doctor?

&4 During the past 2 weeks. how many times have you switched the formula you feed your baby?

Nene (]GO TO SECTION 8 1.0 2 Od 30O 4 O Sormore [T

65. Which formulas did you stop using in the past 2 weeks? Infant formulas are listed alphabetically on the
Formula List insert along with & group number. Please “X" the group number for each infant formula you
stopped using. (PLEASE “X” ALL THAT APPLY)

Group1  Group2 Group3 Groupd Group5  Group
O O | O | O

12
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6. Did you switch formulas because your baby had a problem with the farmula you were using?

Yes. o O MNo............ [[]= (GO TO SECTION 8 ON THIS PAGE)

67. What type of problem did your baby have with the formula(s)? (PLEASE “X™ ALL THAT APPLY)

An allergic reaction o intolerance O Too MUCh gas .....oceceeceee O
Constipation.___................... O Too much spitup.. PR
Diarthea....... O Wormiting .o O
Too much mucts O Other problems (Please 0

specify

SECTION 8: OTHER INFORMATION

68. In the past month, were you or your baby enrolled in the WIC program or did you get WIC food or
vouchers for yourself or for your baby? (WIC is a program that gives food to pregnant and nursing
women, babies, and young children_) (PLEASE “X” ALL THAT APPLY)

Yes, lwas enrolled or got WIC food for myself............ccoooooeiee. []
Yes, my baby was enrolled or got WIC formula or food Nl
e e I

69. What was the longest time your baby usually slept at night without waking?

2 howrs of less O
3 to 4 hours O
5 to & hours |
7 1o B hours O
i hours or mare: O

70. Does your baby have any serious, long-term medical problems?

NG....o... O Yes.......| []-(PLEASE EXPLAIN BRIEFLY)

71. Date you completed this form: MONTH DAY YEAR
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BABY'S FEEDING AND HEALTH

If your baby is regularly cared for by someone else, it is very important that you ask you child care provider to give
you information for the feeding questions.

If you have older children, please only think about your youngest baby when you answer the questions.

SECTION 1: FEEDING

whao feeds the baby and include snacks and night-time feedings.
If your baby was fed the food once a day or more, write the number of feedings per day in the first
column. If your baby was fed the food less than once a day, write the number of feedings per week in the

past seven oays, write (t in the second column.

Breasi mlik

Formula

Cow's milk

Othar miik: oy milk, rice milk, goat milk, atc

Othar dalry foods: yogurt, cheasa, ce craam, pudding, atc
Othar zoy foods: tofu, frozen soy desserts, etc
100%: frult or 100% vegatable julca

Sweet drinks: Julce drinks, soft drinks, soda, sweet taa, Kool
Ald, ate

Baby caraal

Other coraals and starches: breakfast cergals, teathing biscults,
crackars, breads, pasta, rice, efc

Frult

Vegeatables

Franch fries

Maat, chicken, comblnation dinnars

Flzh or zhaflflsh

Paanut butter, other peanut foods, or nuts

Eggs
Sweet foods, candy, cooklas, caks, etc

Othar (PLEASE SPECIFY)

2. Inthe past 7 days, how many times was your baby usually fed in a 24-hour period? Please include breast
feedings, bottles, meals, snacks, and night-ime feedings?

1wz O & O
3 O 7 O
4 O dormoe [
5 d
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3. Which of the following was your baby given in vitamin or mineral drops or pills at least 3 days a week
during the past two weeks? If you baby was given drops or pills that contained maore than one of the items
listed, please mark each of the separate items. (PLEASE “X” ALL THAT APPLY)

Flooride [ \itamin D (| None of these O
Iron O Other Vitaming ]

4. During the past two weeks, how often was your baby put to bed with a bottle of formula, breast milk, juice,
juice drink, or any other kind of milk?

At mogt bedtimas, inceding nape. . a
At most night bedtimes. but not naps. = B
At most naps, but not night bedtmes............ [
Only cocasionally at bedtimes, including naps [
BlaNars L e R e S e El

5. How often have you added each of the following items to your baby’s bottle of formula or pumped (or
expressed) breast milk in the past two weeks? If you have not given your baby a bottle in the past two
weeks, X" here [_] and go to Question B.

ONLY EVERYFEW  ABOUT ONCEA AT MOST EVERY
NEVER RARELY DAYS DAY FEEDINGS FEEDING
Vitaming or minerals O ]| (] O ] ]
Baby cereal | | O O | O
Sweetaner O O 0 O O O
Medicne O O (| O O O
Other O O O O O O
(Specify)

6. Inthe past 2 weeks, have you chewed up food and then given it to your baby, so the food was already
chewed up before you fed it to your baby?

Yes_....[] [TV — N

IF YOUR BABY WAS FED FORMULA IN THE PAST 7 DAYS, PLEASE CONTINUE. ALL OTHERS GO TO
INSTRUCTION ABOVE QUESTION 13 ON PAGE 3.

7. How often does your baby drink all of his or her bottle of formula?

Never Rai Sometimes Most of the time .ﬂ\ﬁ}g
o Dm = o

& Inthe past 7 days, about how many ouneces of formula did your baby drink at each feeding?

1wz O 34 O 506 O 7wd O Morethand [

9. How often is your baby encouraged to finish a botle if he or she stops drinking before the formula is all
gone?

Mavar Raraly Somatimas Most of the time Always
O O
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10. Which formula was fed to your baby in the past 7 days? Infant formulas are listed alphabetically on the
Formula List insert along with a group number. Please “X" the group number for each infant formula your
baby was fed. (PLEASE *X” ALL THAT APPLY)

Groupi Group? Group3 Groupd Group3 Groupfi
O O O ] O ]

11. What type of infant formula was your baby fed? (PLEASE “X” ALL THAT APPLY)

Ready to feed a Powder from can that makes more [
than one dottle
Liquid concentrate ] Powder from single sening packs ]

12. Which of the following describes the iron content of the formula you usually use?
With iron O Lewiron  [J
IF YOUR BABY WAS BREASTFED OR FED BREAST MILK IN A BOTTLE IN THE PAST 7 DAYS, PLEASE
CONTINUE. ALL OTHERS GO TO THE INSTRUCTION ABOVE QUESTION 22 ON PAGE 4.
13. Does your baby usually feed from both breasts at each feeding?

Yes [ Ne [ Babyis fedonly ] =GO TO QUESTION 18)
purmiped milk

14. Does your baby usually let go of the breast him or herself?

Yos, botn [ Yas, first O Yoz second [ Me O
breasts breast caly breast onky

15. About how long does an average breastfeeding last?

Less than 10 minstes [ 201028 minutes O 40 to 49 minutes ]
10 1o 19 minutes O A0to B minutes [ 50 or more minutes. [

16. In an average 24-hour period, what is the LONGEST time for you, the mother, between breastfeeding or
pumping milk? Please count the time from the start of one breastfeeding or pumping session to the start
of the next. Please think of the time between feedings during both night and day to find the longest time.
(WRITE IN THE NUMBER OF HOURS AND MINUTES)

HOURS AND MIMNUTES
17. How many times in the past 7 days was your baby fed pumped breast milk to drink? Include breast milk
you expressed in any way as pumped milk. (Wite in 0 if your baby was not fed expressed or pumped milk

to drink.)
TIMES (IF 0, GO TO INSTRUCTIONS ABOVE QUESTION 22)
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18. On average in the past 7 days how many ounces of pumped breast milk was in the bottle or cup you fed
to yaur baby (before beginning the feeding)?

founceorless [T dtodomce: [ TioBounces........ O
2ounces......... O Stofounces [ More than 8 ounces ]

19. Inthe past 7 days, about how many ounces of pumped breast milk did your baby drink at each feeding?
1oz [ swa [ sw6 [ Twd O Morathand [

20. How often does your baby drink all of his or her cup or bottle of pumped milk?

Nevar Raraly Somatimes Most of the tima Always
| ] ] a

21. How often is your baby encouraged to finish a cup or boftle if he or she stops drinking befare the pumped
breast milk is gone?

MNavar Raraly Somatimas Most of tha tima Always
O ] O ] O

IF YOUR BABY IS FED ANY FOODS OR DRINKS BESIDES BREAST MILK OR FORMULA, PLEASE
CONTINUE. ALL OTHERS GO TO SECTION 2 ON PAGE 5.

22 How important was each of the following reasons for feeding your baby saolid food for the very first time?
Solid foods are foods such as cereal, baby foods, or table food. (PLEASE ANSWER EACH ITEM) If your
baby has not been fed solid food “X” here [_] and go to Question 24.

NOT AT ALL NOT VERY SOMEWHAT  VERY IMPORTANT

IMPORTANT IMPORTANT IMPORTANT
My baby wae nursing too moch (| O (M}
My baby was drinking toe mach formuks O O a O
My baby seemed hungry a ot of the time | O O [ |
I didin't havi Bnoligh milk | | ] o
My baby was nat gaining enough waight O [ [ 0
Iwanted to foed my baby something in [m] O O ]
addition 1o breast milc or formula
It wioukd help my batry sleep konger at night a O O (]}
My balry was cld encugh to begin eating jm} || O O
solid food
My baby had a madical condition that might O O O 0
be helped by feeding sofid food
A doctor or other health professional said a O O O
my baby should begin eating solid foods
Friends or relatives said my baby should O O O ]
begin eating solid foods
My baby wanted food | ate or in ciher ways {6 (] O O
showad an interest in solid food

4
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23. About how often did you introduce new foods (such as specific type of cereal, fruit, vegetable, or meat) to
your baby over the past 2 weeks?

M naw foods inthe past 2weeks........ [ About 1 new food every 2days [
About f new food per week or less often ] About 1 new food everyday ... []
About 1 new food every 4 orSdays.... [ Mare than 1 new food every day [
About 1 new food every 3 days. O

SECTION 2: HEALTH

24 Which of the following problems did your baby have during the past 2 weeks? (PLEASE “X” ALL THAT
APPLY)

Runny nose orookd..........
Respiratory Syncytial Vires (REV)

I o

25. Did your baby receive any of the following medicines in the past 2 weeks? (Please do not include vitamins
or minerals.)

YES NO
FTL LT S i [
Otner prescripbion madicines 13 G =
Non-prescription medicings AW E

26. How much did your baby weigh the last time he or she was weighed at a doctor's visit?
POUNDS OUNCES Don't know............ O
27. What was the date of that weight?
MONTH DAY Don't know......_.._.. O

28 How long was your baby the last time he or she was measured at the doctor's visit?
INCHES Don'tknow... _......[]
29. What was the date of that measurement?

MONTH DAY Don't know............ O

30. Has your baby been hospitalized for any reason or has your baby been taken to a hospital for any
outpatient procedure or surgery in the past 4 weeks?

| (- T— ] Moo [1= (GO TO SECTION 3 ON THE NEXT PAGE)
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How many nights was your baby in the hospital for the most recent problem? (White 0 if your baby did not
sfay ovemight.)

NIGHTS

SECTION 3: STOPPED BREASTFEEDING
Did you ever breastfeed your baby (or feed your baby your pumped milk)?
(- — [] = (CONTINUE) [ — []=> (GO TO SECTION 4 ON PAGE 8)
Have you completely stopped breastfeeding and pumping milk for your baby?
b (- PEa— [ = (CONTINUE) Mo..........[ 1= (GO TO SECTION 4 ON PAGE 8§)

Have you filled out SECTION 3: Stopped Breastfeeding on a previous questionnaire since you stopped
breastfeeding?

Yes........ [] > (GO TOSECTION 4 ONPAGES) No...... ("] > (CONTINUE)

Did you breastfeed as long as you wanted to?

How old was your baby when you completely stopped breastfeeding and pumping milk?

WEEKS (If younger than 2 weeks) OR MONTHS

CONTINUE TO THE NEXT PAGE->
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37. How important was each of the following reasons for your decision to stop breastfeeding your baby?
(PLEASE ANSWER EACH ITEM)

NOT ATALL NOT VERY SOMEWHAT VERY
IMPORTANT IMPORTANT IMPORTANT IMPORTANT
My baby had frouble sucking or latching O (| E O
on
My baby became sick and could not O E O
breastfoad
My baby began 1o bits O B O
My haby lostintarast in nursing o hagan B O O
to waan him or harself
My baby was old sngugh that the O O O

diffierence betwesn breast milk and
formula no longer mattared
Breagt milk alone did not satisfy my baby
| theught that my baby was not gaining
enough waight

A health professianal sait my baby was
not gaining enough weight

| had trouble getting the milk fow to start
| dign't have encuah milk

By nippdes wane sore, cracked or
bheeding

My breasts wora overfull or engorged
My breasts were infectad or abecessed
My breasts leaked too much
Breastieeding was too painful
Breasfosding was too tirng

| wias sick or nad to take medicing
Braastfasding was too inconveniant

| & not Bke breastfesding

| wanted 1o be able to leave my baby for
several hours af a time :

| wanied 10 go on a wesght lose diet

| wanied o 60 Back fo my usual diet

| wanied 1o smoke again or more than |
dud while breastieeding

| niad too many housshold duties

| could mot or did notwant to pump or
breasifeed at work

Pumping milk na longer seemad worh
the affort that it required

| was not present to feed my baby for
reasons other than wark

| wanied or nesded someone else fo
feed the baby

| did not wani o breastieed in public

| wanted my body back to myself

| became pregnant or wanted to become
pregnart agamn

O8O0 O O B8 00 00 O0000O0O0O0E OB0O B 080 0O 00 8

ODEONE OFE OF OBOEEOROEOECOE OEOSE OF
OOOl 0 O8 00 opO gnooopgoaoE opor g oo
OO0 0 O 0 O80 OO0 O0o0ogopofd o|go @ oo
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38. Did any of the following people want you to stop breastfeeding? (Mark “does not apply” if you do not have
the person fisted, such as “smployer” if you do not work for pay.)

DOES NOT APPLY / DON'T KNOW
YES  NO
o O O
a ‘o o
O O O
Your grandmother. .. EE FE =]
Another family member..... S m B |
A docior or ofher healih professional o O O
Your emplayes or SUDEVISON. _......... 8 0O O

39. Using 1 to mean “Very favorable” and 5 to mean “Very unfavorable,” how do you feel about the
experience of having breastfed your baby?

VERY VERY

FAVORABLE UNFAVORABLE
m ) €]} ] {5
=i (i o ] u

40. Using 1 to mean "Not at all likely" and 5 to mean "Very likely." how likely is it that you would breastfeed
again if you had ancther child?

NOT AT ALL
LIKELY VERY LIKELY
4] 2 e 4 )
| ] (] 0 O

SECTION 4: EMPLOYMENT

41_ Did you work for pay any time during the past 4 weeks?
b (- T— ] No............ [] > (GO TO SECTION 5 ON PAGE 10)

42 How old was your baby when you began working after your delivery? (If you are not sure, give your best
estimate).
MONTHS AND WEEKS

43. How many hours per week did you usually work at your job during the past 4 weeks? (Answer for
whatever time you have been working If less than 4 weeks) (If you work at two or more jobs, answer for
the total number of hours you work)

1 to O howrs per wesk O 3010 34 hours per wiask |
10 to 18 hours parweek ] 35 o 40 hours per weak
2010 29 hours perwesk [ Mors than 40 houss perweek [
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45.

46.

4T

48.

49.

50.
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What type of setfing do you work in?

A building (for example, office building, store or other retail udding,

rastaurant, hospital, SEhool]... ...yt iaen e s esicemni s O
A private residence (for example your home or somaons else’s home) [
A vehicle {for examgée, ransportation, delivery, fight attendant, pilsfy.. [
Qutdoars (for example farmer, outdoor repair, gardener) .. ]
OMBE oo (]
Using 1 to mean “None” and 5 to mean “Very much,” how much satisfaction do you get from your paid
work?
NONE VERY MUCH
1 2 3 4 5
O O O O O
What do you do with your baby while you are working? (PLEASE “X” ALL THAT APPLY)
My babry is cared for bya family member................. O
My baby is cared for by someana not in my famiy. J
I ksep my baby with me whis I work at homa. ... ]

1 keep my baby with ma whie § work cutside my heme [

In your apinion, how supportive of breastfeeding is your place of employment?

Notat all supportive [ Somewhat suppertive [
Mot too supportve [ Vry suppartive

Did you breastfeed for any time during the pas ks?
Yes: o ] Mo.........[ ] = (GO TO SECTION 5 ON PAGE 10)

Which of the following circumstances describe your situation during the past 4 weeks? (If you have
sfopped breastfesding, please answer for the time you were breastfeeding) (PLEASE “X" ALL THAT
APPLY)

I keep my baby with me whits | work and breastfead during vy wors day
[ g te miy baby and breastieed him or her during my wark day.. O
My batbry is brought to me to breastfeed during my work day ... |
| pump milk during my work day and save it for my baby to drink fater........... [
I pump milk: during my work day, but | do not save it for my baby to drink lata O
I neither purng milk nor breastfesd during mywork day. ... ...

Have you had any of the following experiences during the past 4 weeks? Mark "No” if the item does not
describe your circumstances, such as if you have no coworkers for the first item. (If you have stopped
breastfeeding, please answer for the fime you were breastfeeding )

A coworker made negative comments or complained about me breastfzeding

My employer or my supervisor made negative comments or complained 1o me about breastizeding
It was hard for me to amangs braak time for breastfeeding or pumping milk

It was hand for me to find 2 place to breastfesd or pump milk

It was hard for me to amange a place to store pemped breast milk

It was hard for me to carry the equipment | needed to purmp millc 2t work:

| feit womied about kesping my job becauss of breastieeding

| fett womisd about continuing to breastfesd because of my job

I felt embarrassed amaong coworkars, my supenvsor, o my employer because of breasffeeding

DOoooooooog
oOoooooooos
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SECTION 5: CHILDCARE

51. Was your baby cared for by someone other than you on a regular schedule during the past 4 weeks?
That is, did someone else usually keep your baby at least once a week for 3 or more hours at a time?
(include amangements in which the exact day or fime may change if the child care usually occurred at
least once a wesk).

Please mark “yes” if your baby is regularly cared for by anyone other than you, including the
baby’s father or other close relative.

Yes......[] No........ []=> (GO TO SECTION 6 ON PAGE 11)

52 Who usually kept your baby during the past 4 weeks? (PLEASE “X” ALL THAT APPLY)

Bahy's fathar O Other famidy member(s) a
Baby's grandparentis) [ Someong notin your family [

53. Where did the childcare usually occur? (PLEASE “X” ALL THAT APPLY)

Baby's home with no other children........ [ Ofher private home with no othar chidren.......... O
Baby's home with other chidren or baby's Ofher private home with older chidren or baby's
brothers or sisters.........__.... | brothers or sisters.........._..........

Dy care o chid care canter................. O O, oo ceeeaecen e ne st es e O

54. How many days in an average week was your baby cared for by your regularly scheduled child care
pravider(s)? (Include days your baby was cared for by family members if they regularly provide child care
while you are away from the baby)

DAYS PER WEEK

55. On an average day when your baby was with your regular child care provider(s), how many hours was he

or she with the child care provider(s)?
HOURS

FOR QUESTIONS 56-58, IF YOUR ANSWER IS DIFFERENT FOR DIFFERENT CHILD CARE PROVIDERS,
ANSWER FOR THE ONE WHO FED YOUR BABY THE MOST TIMES PER WEEK.

56. In your opinion, how supportive of breastfeeding is your child care provider?

Not at all supportive [ Somaewhat supportve [ Don'thnow [
Mottoo supportve [ Wery suppartive

57. On an average day when your baby was with your child care provider, how many times did the child care
provider feed him or her? Please include feedings of breast milk, formula, and all other foods, and include
meals and snacks.

TIMES PER DAY FED BABY  MNaone [] (GO TO INSTRUCTIONS AFTER QUESTION 58)

10
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58. How often did you find out what your regularly scheduled child care provider fed your baby?

Seldom ornever ] Sometimes [ Abways or mostofthe time ]

IF YOUR BABY IS ONLY CARED FOR IN YOUR HOME, GO TO SECTION & THIS PAGE.

ANSWER QUESTIONS 59-60 FOR YOUR CHILD CARE THAT IS OUTSIDE OF YOUR HOME. IF YOU HAVE
MORE THAN ONE CHILD CARE PROVIDER QUTSIDE OF YOUR HOME, ANSWER FOR THE ONE WHO
FEEDS YOUR BABY THE MOST TIMES PER WEEK.

59. Under your regular child care arrangements in the past 4 weeks, who usually provided the formula, if any,
and food that your baby drank and ate? Include meals and snacks. (PLEASE “X” ALL THAT APPLY)

THE CHILD CARE YOU, THE SOMEONE BABY WAS NOT FED THIS

PROVIDER MOTHER ELSE TEM
Who provided the baby's formula? 0 O o O
Who provided the baby's food for meals? O O E O
Who provided the baby's snacks? O O m| a

&0. Does your child care provider:

YES NO  DONTKNOW
Fesd a mother's pumped breast milk to her baby? o | |
Allow mothers to breastfaad at tha child care placs before or after work? a a a
Allow mathers to come in and breastized during their lunch or other breaks? O O O
Thaw and prepare botles of pumped milk if needed? O O a
Keep extra breast mil in a freezer for use if they run out during the day? O (| O

SECTION 6: OTHER INFORMATION

61. During the past 2 weeks, have you had any health conditions, which made it hard or impossible for you fo
take care of your baby?

62 On the average, how many cigarettes do you smoke a day now? (Write in 0 if you do not smoke).
CIGARETTES PER DAY

63. How many people including yourself smoke inside your home most days? (Include yourself, family
members, friends, and anyone else)
[ | 1 0 : O 3 0O darmore [

11
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&4. In the past month, were you or your baby enrolled in the WIC program or did you get WIC food or
vouchers for yourself or for your baby? (WIC is a program that gives food to pregnant and nursing
women, babies, and young children.) (PLEASE “X” ALL THAT APPLY)

Yes, Iwas enrolled or got WIC food for myself..................... 1
Yes, my baby was enrolled or got WIC formula or food ...........[]
NOszessiimmramnmme e ey

65. Does your baby have any serious, long-term medical problems?
NOwe 1 (= — [[]->(PLEASE EXPLAIN BRIEFLY)

66. What was the longest ime your baby usually slept at night without waking?

2 hours or less
3 to 4 hours
510 & hours
7 to 8 hours
8 hours or mare

00oooO

67. Date you completed this form: MONTH DAY YEAR

THANK YOU. PLEASE RETURN THIS QUESTIONNAIRE AS SOON AS POSSIBLE IN THE POSTAGE PAID
ENVELOPE PROVIDED.

164



APPENDIX E

STUDY PROCEDURES

The study design consists of direct measurements and questionnaires.

Home visits will be scheduled at the participant’s convenience by phone or email. The
participant will be given the option to come to the Human Nutrition Lab if they prefer. If
they come to the Human Nutrition Lab a parking pass will be provided.

Consent/Neonatal Home Visit:

1.

2.
3.

Researcher arrives and introduces herself to the mother and/or other family
members.

Researcher goes over the consent process with the mother.

If mother requires additional time to consent or refuses to consent then
researchers will thank her for her time, schedule another home visit if appropriate,
and then leave.

If the mother consents, then the researcher will give the mother the neonatal
questionnaire.

After the mother completes the questionnaire, the researcher will collect it, give
the mother the small gift for her participation, thank her for her participation, and
then leave.

Home Visits when infant is 2 months old, 4 months old, 6 months old, 9 months old, and

12 months old:

6. Researcher (s) arrive, introduce themselves, and set up equipment. Equipment
includes a pan-type pediatric electric scale, recumbent length measuring board,
infant skinfold thickness caliper, an adult electronic scale, and measuring tape

7. Researcher will explain to the mother that she may stop or pause measurements at
any time.

8. Mother weight measurement procedure:

a. Scale will be accurate to the nearest 100g and placed on a hard flat surface

b. The scale will be calibrated

c. Mother dressed in light clothing will be instructed to stand in the middle
of the scale’s platform without touching anything and the body distributed
on both feet

d. The researcher will record the body weight noting the date and time.
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f.

A repeat measurement will be taken to ensure accuracy (weights should be
within 100g or %4 1b). If there is a discrepancy between the weights take a
third measurement.

If necessary the scale will be recalibrated and measurements repeated.

9. Mothers waist circumference measurement:

a.

b.

C.

d.
e.

f.

Researcher will instruct the mother to stand with heels together and arms
at her side.

Researcher will locate the top of the right iliac crest, the high point of the
hip bone on the right side.

A measuring tape will be places in a horizontal plane (parallel to the floor)
around the abdomen at the level of the iliac crest.

Researcher will ensure the take is snug, but not compressing the skin.

The measurement will be recorded at the end of normal expiration.

The measurement will be repeated for accuracy.

10. Infant weight measurement procedure:

a.

°opo

jar]

g.

Researcher will ask the mother to undress the infant and ensure diaper is
dry.

Scale will be accurate within 10g or 2 oz.

Researcher or mother will place infant in the middle of the pan.

3 measurements will be taken and recorded

If infant is moving excessively weighing will be deferred to a later time
during the visit

If infant is still too active to be measured researcher will ask the mother to
stand on the adult scale holding the baby. The baby’s weight will be
subtracted.

Mother will be given time to redress infant if desired. Researcher will ask
mother to leave infants socks and shoes off.

11. Infant length measurement procedure:

a.

Infant will be placed on the measuring device. One researcher (or mother
if only 1 researcher) will gently hold the infants head against the
backboard, with the crown of the head securely against the headboard.
Researcher will then ensure that the long axis of the infant’s body is
aligned with the center line of the backboard, infant’s shoulders and
buttocks securely touching the backboard, and the shoulders and hips at
right angles to the long axis of the body

The other researcher will gently straighten the legs of the infant against the
backboard.

Then the researcher slides the footboard against the bottom of the feet
(without shoes or socks) with toes pointing upward.

Length will be recorded to the nearest .1cm or 1/8 in.

Measurement will be repeated.

If infant is moving or crying excessively measurement will be deferred to
later in the visit.
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h.

If infant is not cooperative at the later time a best estimate will be recorded
with a note describing conditions.

12. Infant skinfold thickness measurement procedure:

a.

Skinfold measurement is a quick and noninvasive way to estimate body
fat. Before beginning researcher will explain the procedure to mothers.
Researchers will explain that the infant may experience mild discomfort at
the skinfold site, while the measurement is being taken due to the slight
pinching required by the procedure. The researcher will reassure the
mother that every effort that she will be gentle, measure quickly, and stop
if infant cries excessively or the mother requests. If mothers seem unsure
about the measurement researchers will show mothers what it feels like, so
they can be reassured that their infant will not be in any pain. .

All skinfold measurements will be taken on the right side of the infant’s
body using the Harpenden caliper.

Researcher will make a small mark with a washable marker at the skinfold
site with permission from the mother.

The 4 sites that will be measured include: tricep, bicep, subscapular, and
suprailiac.

The skinfold will be grasped by the researcher’s thumb and index finger of
the left hand about 1 cm or 2 in. proximal to the skinfold site and pulled
away from the body. The amount of tissue must be enough to form a fold
with approximately parallel sides. The thicker the fat layer under the skin
the wider the necessary fold.

Researcher will hold the caliper in the right hand, perpendicular to the
long axis of the skinfold and with the caliper’s dial facing up and easily
readable.

Caliper tips should be placed on the site and should be 1 cm or % in distal
to the fingers holding the skinfold, so pressure from the fingers will not
affect the measured value.

The researcher will place the caliper arms on the skinfold one at a time.
Being careful not to place the calipers too deeply or too close to the tip of
the skinfold.

Researcher will read the dial 4 seconds after the pressure from the
measurer’s hand has been released on the level arm of the caliper.
Readings will be recorded to the nearest Imm.

A minimum of two measurements will be taken at each site.
Measurements will be at least 15 seconds apart to allow skinfold site to
return to normal. If consecutive measurements vary by more than 1mm,
more will be taken until there is consistency.

Measurer will maintain pressure with thumb and index finger throughout
each measurement

Averages of the measurements will be taken and entered into a regression
equation for the percent body fat prediction.
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m. If child is crying excessively researchers will pause or stop the procedure.
Trying again once the infant has calmed down with the mothers
permission.

13. Researcher will ask mother if she has completed and mailed in the most recent
questionnaire. If she has not completed the questionnaire the researcher will read
the questions the mother and mark answers indicated by the mother.

14. At the end of the visit the researcher will thank the mother for participating and
give the mother and infant the small gift.

Postnatal Questionnaires:

Mothers will be asked to complete 10 postnatal questionnaires on infant feeding
practices. The neonatal questionnaire will be completed after consent at the first home
visit. The 9 remaining questionnaires will be mailed when the infant is approximately 2
months, 3 months, 4 months, 5 months, 6 months, 7 months, 9 months, 10 months, and
12 months old. The questionnaires will be mailed with a pre-paid return envelope.
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