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ABSTRACT

Excessive weight gain in infancy increases the risk for overweight and obesity in
adolescence and adulthodtesearch ndi cates that infants fed
(CMF) tend to gain weight more rapidly than breastfed infants, while those fed extensive
protein hydrolysate formula (EHEhow patterns of weight gagimilar to breastfed
infants In addition to formula composition, the rate at which food is consumed during a
meal has beeassociated with increased energy intake and adiposity. Interventions to
decrease eating raite adults and adolesceritave been shown to result in decreased
enagy intake, while research dhe topicis nonexistentin the infant population.

The purpose of this study wasedwaluatethe effect oformula composition and
feeding rateon bothintake volume andastrointestingbeptide responsénfants (n=7
males,n=3 females) aged-4 months old were recruited participate in a-3vay
crossover studyParticipants completed 3 study visits, with no more ghdays between
visits. In random order nfants received either CMF, EHF or CMF formula with-one
minutepaugs throughout the feeding (CM¥ow), at eactstudy visit To assess
differences irgastrointestingbeptide response by feeding type, blood samples were
drawn prefeeding and post feeding

The average age offants at all visits combined was 821dys (95%CI 70.9
94.0, and the average weighis 5.6kg (95%CI 5.35.8). After controlling for order of

feedingsinfants in the EHF condition consumed significantly less total volume and



volume per kilogram of bodyweight as compared to infants in CMFChB-slow

conditions, and demonstrated a significantly decreased feeding rate as compared to
infants in the other two conditionsurthermore, absolute change in satiation peptide
response did not differ by condition, and while change in peptideentration per

milliliter of formula consumed did not differ significantly between conditions, change in
PYY and GIP approached statistical significance, as infants in the EHF condition showed
an increased change in these peptides per milliliter ofl@monsumedAs only ten

subjects participated in this study, and only nine subjects completed all three study visits,

current findings must be interpreted with caution.



Chapter 1

INTRODUCTION

Data from the20132014 National Halth and Nutrition Examinationusvey
(NHANES) indicate that 33.4% of children and adolescert$93ears old) in the United
States are overweight or obéddore specifically, 34.5% of-41 year olds and 22.8% of
2-5 year olds areverweight or obesand 8.1% of infants have a weight for recumbent
length at or above the 9percentile on the Centers for Disease Control and Prevention
(CDC) growth chartd The fact that even our youngest children are demonstrating early
signs ofoverweight is of concern, since high weight for length and rapid weight gain in
infancy are risk factors for obesity in adolescence and adulfffolhnitoring of weight
gain and interventions that support healthy weight should begin during thetageg of
life.

Diet is a key determinant affant growth and development. Breastfeg) is
considered the golstandard for infant nutrition, and the American Academy of
Pediatrics recommends exclusive breastfeeding for the first 6 months of lideyeédiby
introduction of complementary foods along with continued breastfeeding through the first
year of life>® However, of infants born in 201fust over 50%wvere breastfed at 6
months of age, anabout30% were breastfed at 12 months of.&§&5iven that 81% of

infants less than 1 year old are fathntformulain combination with breastmilk or as a



sole source of nutritighit is important to gain an understandioithe different types of
infant formulas and their effects on weight gain

About 69%of formulafed infantsr e c ei ve st andard, cowo0s
while approximately 12% of formuléed infants receive selyased formula, and about
6% receive a specialty formuldnfants fed CMF during the first year of lifave been
shown to havéncreased adiposity and weight gaiompared to breastfed infajts!
while infantsfed extensive protein hydrolysate formula (EHF), a type of specialty
formula, have been showto gain weight at a velocity similar to that of breastfed
infants!?13 In-laboratory feeding studies find that infafesl EHFconsume less formula
to satiation when compared to CMF fed infarit$ It is possible that by consuming less
formula per feeding, EHF fed infants have a lower energy itddkthus leading to
more normative weight gain. The mechanism by which EHF fed infants consume less
formula to satiation is not known. It may be related to the composition of the formula,
whereby small peptides and free amino acids in EHF formulaitiiéve gastrointestinal
tract faster and thus signal satiation eaffer.

The effect of EHF formula on infasatiationmay alsdbe related to the rate at
which infants consume different types of formuleecrease@ating rates have been
shown toresult in greater satiation and lower energy intake in g#ttts$® with limited
research showing arffect in infants and adolescerft®1222324 There is limited research
examiningthe impact of feeding rate and formula compositiosatmtion gut peptides

and feeding intake Yome in heahy infants.



Chapter 2

REVIEW OF THE LITERATURE

2.1Infant Feeding

2.1.1 Current Feeding Recommendations

The American Academy of Pediatrig&AP) and the World Health Organization
(WHO) both recommenthatinfants are exclusively breastfed tbe first six months of
life, with continued breastfeeding throumltithe first year of lifeand he introduction of
complementaryoods around 6 months of aggExclusive breastfeeding for 6 montis
associated with decreased risk of gastesitinal infectior?® Infant formula is considered
the next best feeding alternative foothers who choose not to or are unable to

breastfeed®

2.1.2 Current Feeding Practices

Healthy People 202@oals for breastfeeding the United Stateare81.9%,
60.6%, and 34.1% for any breastfeeding, breastfeeding at 6 months, and breastfeeding at
12 months, respectilye?” While rates of breastfeeding have steadily increased the
past decad&theystill do not meet Healthy People 20@6als According to the 2016

breastfeeding report card from the CO81,1%of mothersin the United Stateseported



any breastfeeding1.8% were breastting at 6 months, ar8D.7%reported any
breastfeeding a2 months postpartum.

According to a recent study using data from the National Health and Nutrition
Examination SurveyNHANES), of infants 612 months oldn 20032012
approximately81% of infantsconsumed some infant formula or mékd69.4% of the
formula or mil k c¢ ons uhkferdulaByecialtynférrautafos wa s
preterm, acid refluxphenylketonuriaor allergies) was consumed B$%%, gentle/lactose

free formulas were consumed by 4.480d 6.3%of infantsconsumed regular mifk.

2.2 Infant Diet Composition

2.2.1 Breastmilk,Infant Formula, and Infant Weight Gain

Given that millions of infants receive infant formula in the first year of life, it is
important to understand how formula fed infants differ from breastfed infants in terms of
weight gain A systematic review and megaalysisof 15 studiedound that, wile fat
mass was decreased in formiga infantsas compared to breastfed infaats3-4 months
and 6 monthef age by 1 year of age there was a reversal in this trend, with forfadla
infants showing aeindency for increased fat masscompared to breastfed infafits
Another quantitative reviewf 28 studies found that breastfed infants were at a decreased
risk for obesityin infancy, childhood, and adulthooals compared to formufed infants
(OR=10.87;95%Cl: 0.85 0.89. And infants who were exclusively breastfed had even

lower odds of later obesif{DR =0.76; 95%1: 0.707 0.83.2° Taken together, the



totality of studies indicate an overallotective effect of breastfeeding against excess

weight gain and obesitgs compared to formuleeding

2. 2.2 Cow0 s ahtliProtein IHydrolysatel Farmula

To understand why breastmilk may be advantageoG84, it is important to
understand key differencestimeir compositionOnekey difference is the quantity of
free amino ads (FAA) found in human milkin one study, tman breast milk (obtained
from 40 healthy mothers) containeder 3,00Cc m/ ot total FAA, whereasfant
formulas analyzedl(1 c owds mi | ke séybasethiormaley coataa dange
of 615.51959.1¢ m/ of.total FAA It has been speculated that the quantity oAEAn
breastmilkmay impactatiation responseas infants leading to earliecessation of
feeding and hence lower intake voluascompared to formufed infants!241531

While the majority of formulded infants consume standard @wnilk formula
(CMF), approximatly 6% of infantsconsume a protein hydroggeformula (PHF)

PHF contairs proteins that have been broken down by enzymes (hydrolyaguld

small peptides andmino acids® PHF formulas that contain nitrogen in the form of very
small peptides (<1,500 kDa) and free amino acids (FAA) are kiasvatensively
hydrolyzed formulas (EHE® EHF formulas contain far greater concentrations of FAA
than standard CMF formula®nestudy, which reportedhe levels of FAA inCMF and
EHF infant formulasshowed thg while thetwo CMF formulasanalyzedcontained 864
and 52Z& mol/L FAA, thetwo EHF formulasanalyzedcontained 80,375 and 85,445

emoal/L FAA 3!



Given the differencen compositiorbetween CMF and EHF formulasjs not
surprisingthatweight gain outcomes differ in infants fed these formulas. This was first
reported in a study published in 2011 whieealthy, formulafeeding infants were
randomly assignetb receive either @MF formula Enfamil), or an EHF formula
(Nutramigen)from 0.5 months of age through 7.5 mon#sth formulas contained 67.7
kcal/100mL,however the EHF formula containadyreater protein concentration, and
higher concentrations of small peptides and FAfants fed EHF formula had
significantly lowerz-scores for weighfor-length from 2.5 to 7.5 months of a¢e<0.1)
andlower zscores for weightor-agefrom 3.5 to 7.5 months of age<{@05) as
compared to CMF fed infantsengthfor-age zscoreddid not differ significantly
suggesting that the ddfencewas due to differences in weight, not lengsldditionally,
during monthly assessmenisfants fed EHF consumed less formula to satiation than did
CMF fed infantst? Another studyusing data from the German Infant Nutritional
Intervention Studyrandomized infants to one of the following formulpartially-
hydrolyzed whey formulg§pHFW), extensivelyhydrolyzed whey formuléeHFW),
extensivelyhydrolyzed casein formul@HFC), or cond milk formula (CMF) during
the first four months of lifegrowth of exclusively breaf&d infants was also analyzed for
comparisonAt birth, formulafed infants were randomized to one of the four formulas,
andgrowth trajectories were comparexeach other and to infants exclusively brisabst
Interestingly, infants in the eHE groupgained significantly less weight between tie 8
and 48 weeks of life, as compared to the other formula groups. The@Hifoup also

gained significantly less weight than the bréasgroup between thé"@nd 28" week of



life, although this difference was smaller than that observed between th€é gktiap
and other formulafed groupsWhile the breastfed grougained less weight during the
first year as compared tbe otherthreeformula fed groupsthis difference was not
significant.The eHFC groupdid not show significant differences in length gain,
indicating that the lower weight at 1 year was not due to impaired developtiidse
studies suggest that infants feiF formula tend tayain weight at a slower pace than

infants fedotherformulas although more research on the topic is needed.

2.3Regulation of Energy Intake

Energy homeostasis msaintainedhrough a variety of signals relayed between
the central nervous system (CN&id various peripheral orgarsich ashe stomach,
small intestineand the livee? Hormanes and peptides are secreted to ensuageterm
balance of energytake, energy stores (such as adipose tissue and glycogen in the liver
and musclg and blood glucose. Signals that influence energy intake and expenditure can
beclassified into two categories: satiation/satiety signals and adiposity signals.
Satiation/satiety signals arise during a meal in response to food intake, and either
contributeto the feeling of fullness (satiatigror delay the feelings of hungeetween
meals (satiefy Adiposity signals, on the other hand, provide continuous feedback to the
brain overtime regarding the quantity of adipose tissue in the body. These signals ensure

that stores of body fare not insufficient or excessivé



2.3.1 Satiation Signals

Glucagonlike peptidel (GLP-1) is produced when the small intestine, primarily
the ileum, is exsed to nutrients such aarbohydrates and fat®llowing food intake®
One of the primary functions @LP-1 is stimulation of the seetion of insulin, which
functionsto decrease blood glucofslowing a meaf232 GLP-1 also inhibits gastric
emptying and inhibits GI motilityGLP-17-36 amide the active fornof the peptideis
rapidly degraded int&LP-19-36 amide the inactiveform. GLP-1 levelsriseimmediately
after a mealand levels reach a peak-360 minutesafter meal terminatigrdepending
on the composition of the me'd@f* It has beeishown to reduce appetite and increase
satiation in both normal weight and obese individg&ié

Glucosedependentnsulinotropic polypeptide (GIP), produced primarily in the
duodenal K cells of the small intestimeses within 1530 minutesof food ingestionand
returns to fasting values aftepproximately Jours.Like GLP-1, GIP stimulates
glucosedependeninsulin secretionGIP levels have been shown to increase up to six
fold in response to a mealnd ingestion of carbohydrates and fats tends to elicit a greater
GIP response than ingestion of prot&xiP has also been shownsiimulate GLR1
secretior?®

Peptide YY (PYY), like GLPL, is secreted in response to the presence of
nutrientswithin the ileum following food intake®? PYY exists as PYY¥3ss and PY Y33,
the latter existing as tHgologically active forn#3 PYY concentrations arew in the
fasted state, peak at2lhours after a meal, amédturn to baseline levels in the fasting

state3®



Ghrelin, produced primarily in the stomaadh,an orexigenipeptide, and
thereforepromotes increased food intak&hrelinconcentrations risprior to the start of
ameal andend to fall within 1 houof meal terminatior? Ghrelin is considered a valid

biomarker ofsatiety, with higher levels ofrgelin indicative ofower levels of satiety®

2.3.2 Adiposity Signals

Leptin, synthesizedy adipose tissuenters the brain through the blebrhin

barrier, and provides information to the hypothalamusrdiga levels of body fat?
Leptin is secreted in proportion to the amount of white adipose fissbe body*
Unlike the s#ation signals discussed so,féptindoes not change aely in response to
meals but rather is considered a leteym biomarker of satief§f Energy restriction over
>24 hours tends to cause a decrease in circulating legtereasan energy surplus >24
hours causes incressin circulating leptii® Decreased levels ¢dptin decreases

sensitivity to satiation signals, causing an increase in iuadé>?

2.4Eating Rate

2.4.1 Eating Rate and Satiation in Infants

Few studies have investigated feeding rate and adiposity in infants. One study
evaluatedhe associatiobetweerfeeding style irbreastfednfants and adiposity amne,
two, three, and six years of agevigorous feeding style in the first few weeks it |
characteded byrapid, high presure suckinglonger suckig bursts, and shortemtervals

between sucking burstwas &sociated with greatérody mass index8MI) ateach age



(p<0.05 r’=0.508 0.118, and).256, at 1, 2, and 3 years of agespectively. 2%2* While
these results seem to suggest that infantsasheume breastmilk more rapidly are at a
higher risk for weight gaimnore research needs to be conductedhfant feeding rate

and its effects on energy intake and infant weight status.

2.4.2 Eating Rate andSatiation in Adolescents

The effect ofeatingrate on the amount of food consumed and gut peptides has
been evaluated in adolesceesearch suggests tmanipulation of eating rate in
adolescentsayfacilitate decreased energy intaked increased satiatioim one study,
investigators sought to determine hbrief pauses between bites would affect food
consunption in sixsevenryearold children. Three of the children were obese, and three
werenon-obeseAfter investigators observed the childréuringalunch period at school
to obtain baseline measurements of bite (@¢dined as number of bites per unit of time)
and food casumpion, children werenstructed to place their utensils down after each
bite of food. The results indicated a significant reduction in bite rate (p < 0.05) after
instruction to put eating utensitlown between biteé&dditionally, analysis demonstrated
a significant effect of treatment (p < 0.05) on the amount of food consumed by the
children with pauses during the meal leading to decreased food #itAkether study
evaluatedhe effect of eating rate in obese adolescents and obese adults on postprandial
satiationgut peptidegGLP-1 andPYY), as well asubjective feelings of hunger and
satiety. Obese adolescents and adults consumed the same ice cream test meal on two
separa days. In one study condition (fast feeding), subjects ate the entire meal within

five minutes, whereas in the other study condition (slow feeding), the meal was divided

1C



into six equal portions, each given to the subjects every five minutes over the aburs
thirty minutes. Blood samples were drawn prior to the meals athdttgtminute
intervals after meal initiation in both groups, and visual analog scales (VASsysezste
to determine feelings of hunger and satiétyobese adolescents, slow feediagulted in
a significant increase IBLP-1 at 90, 120, 150, 180, and 210 minutes after meal initiation
(P<0.05) a significant ierease in PYY at 90, 120, andOl&inutes after meal initiation,
anda significantincrease irsatietytwo hours after the meal. In contrastpbese adults,
no significant differences in postprandial gut peptides, hunger, or satiety were seen
between the fast and slow feedingditions. These results suggdsita slow feeding
rate may induce greatertsdion in obese adolescents relative to a more rapid feeding
rate??

Finally, another study evaluatddferences in eating behavior between normal
weight and obese Hjlearold children.Researchers used a hidden sbalit into a table
to measure the amount of food consumed and rate of consumptiom>adh
macronutrient &edish hash meakEach child ate the same meal on two separat
occasions. The obese children, on average, ate the meal significantly faster than the
normal weight children42+14g/min and 3314g/min, respectivelyp<0.05. Normal
weight children were decelerated eaters, meaning that they slowed down their eating rate
towards the end of the meal, whereas obese children wemeceterated eaters. Tlees
results suggest that obese adolescents tend to eat more quickly than normal weight

adolescent$! While these findings areoh necessarily causative (fasiting rate may not

11



cause children to lsemeobese) eating rate may be an important contributenésgy

intake

2.4.3 Eating Rate and Satiation in Adults

Researclin adultssuggests that manifation of eating ratenay affect energy
intake at a meal. In orstudy, thirty healthy females were instructed to consume a 600g
portion of a mixeemacrautrient lunch on two test dayis one experimental condition
(quick condition), the subjects were instructed to consume the meal as fast as possible,
not topause iFbetween bites, and to uadarge soup spoon. In the other experimental
condition (slow condition), the subjects were instructed to put their spoon down between
bites, to chew each bite BD times, to take small bites, and used a teaspoon rather than a
soup spoon. While duration of the meal was significantly longer in the slow vs. quick
condition (29.2+8.9 and 8.6+3.1 min respectiyely0.00), subjects in the slow
condition consumed considerably less energy (579.0£154.7 and 645.7+155.9 kcal in slow
andquick eating conditions, respectivefy<0.0). Additionally, despite increased energy
intake, the subjects in the quick condition had significantly lower satiety ratings, based on
validated visual analog scales=(p02).Differences in hunger ratings wesggnificant,
being higher at theompletion of the quick meal 0.05)1’ In another study,
investigatorsleterminedhe effects of eating speed on energy intake, hunger, desire to
eat, and fullness in both normal weight anveérweight/obese adults. Tty-five normal
weight and thirtyfive overweight or obese subjects took part in the randomized,
crossover design, in which each subject consumed a vegetable pasta meal on two separate

study days. On one study day, each subject was instructed to consume the meal at either a

12



fast or a slowpace. On the following study day, the same meal was consumed at the
alternative pace. During the fagaced meal, subjects were told to take large bites, chew
quickly, eat as though they had a ticmnstraint, not to pause during the meal, and not to
put their utensil down between each bite. During the gd@sed meal, subjects were told

to eat as though there was no time limit, take small bites, chew thoroughly, and to pause
and put down their utensikbween bitesinterestingly, while both groups demamdéed
decreased food drenergy intake during the slemaced meal, the difference was only
statistically significant in thearmalweight group (p0.04) and noin the

overweight/obese group%£p.18). In both groups, reported hunger was significantly
lower 60 minutes from the beginning of the meal during the slow eating condition as
compared to the fast conditionH.01 in thenormal weight group and90.03 in the
overweight/obese group). Fullness ratings were significantly higher G@eniafter the
mealin the slowpaced condition in the normal weigdoup butdid not differ in the
overweight/obese group. These results suggest that a meal that is consumed at a slower
rate may induce greater satiety and influence the amount of energy consumed, and that

these effcts may vary by weight stattfs.

2.4.4Eating Rate and Satiation Signals

Some research suggettat eating rate may influence levels of postprandial
satiation gut peptides. In ostudy,seventeen male volunteers consumed the same ice
cream test meainder both slowpaced and fagtaced conditios During the slow
condition, the ice cream meal was divided into seven equal poréindsach portion

wasconsumed five minutes apart. Durin@ thast condition, the entire meal was divided

13



into two equal portionglsoconsumed five minutes apafBiubjects were instructed to
consume each portion in less than one minute in both conditions, to ensure uniform rate
of ingestion. Blood samples wereasdm before the meal and at thirtyinute intervals

after meal initiationfor 210 minutesThearea under the curv&JC) overthe course of

the trial wassignificantly higher for both PYY and GLP after theslow condition than

after the fast conditio(p=0.004 ang=0.001 for PYY and GLR1 AUC, respectively).

These results suggest that eating at a rapid pace may result in an attenuated anorexigenic
postprandial gut peptidesponsgindependent of total intak€ More research needs to

be done on theffect of eating rate on satiation peptide response.

2.5 Literature Review Summary

There is evidencthat the type of formula consumed by the infant can affect
velocity of weight gain, a€MF fed infants demonstrate accelerated weight gain
compared to EHFed infants. While diet compositioplays a role in intake, we were
interested in determining the effect of eating rate on inM&ey few studies to date have
examined the effect of manipulation of feeding rate in the infant, and how this may affect
volume of formula consumed or satiatigut peptide response in infants fed CMF. Given
that CMF fed infants are at increased risk of accelerated weight gain, an intervention to
decrease the volume of formula consumed by these irntfaptevent excess intaked

hence weight gaiwasof interest.
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Chapter 3
AIMS
Theoverall aim of thisstudywasto determindghe effect of bothormula
composition (CMF vs. EHRndfeeding ratepn feeding volume and gut peptide
respone in healthy, formula fed infantdssociations between volume of formula (mL),
rate of infant feeding mL/min, and change in postprandial gut peptidewimation were
examined in a randomizecdrossover cesign study in which infants wefed EHF, CMF,

or CMF at a slow pace manipulated by the study t€2khF-slow).

3.1 Specific Aims

Theprimary aim :

Specific Aim I Describethe effect of formula feeding (CMF, EHF, CM$low)

on feeding dynamics including feeding volume, duration of feedindfeeding rate,

both withinand between subjecBecause infants fed EHF have been shown to consume
lessformula to satiatiof? and somestudies suggest thdecreaseeating ratdeads to

lower energy intaké’*822we hypothesizéthatEHF and CMFslow groups would

consume lower volumes to satiatjdeeding rate woulthe positively correlated with
feeding volune, and thatluration of feeding woultbe negtvely correlated with feeding

volume.
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Specific Aim2: Examine the effect oekding conditiofCMF, EHF, CMFslow)

on changes in satiation/satiety/adiposity peptidé@éefence between pegteding and
pre-feeding).Because infants fed EHF have been shown to consume less formula to
satiation? and some studies suggest tthatreaseeating rate leads to lower energy
intake8?? we hypothesizétthat nfants fed EHF and CMBlow wouldshow greater

changes in gation/satiety/adiposity peptides than CNHd infants.
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Chapter 4

METHODS

4.1 Subjects

Mothers and their infanis the greater Newark, DE area weeeruitedthrough
flyers, Craigslist advertisementtie Hudson State Service Cent&pecial Supplemental
Nutrition Program for Women, Infants, and Childr&iIC) Clinic, expectant mother
support groupgrimary care medical practices, and child care cerfihiggbility criteria
specifiedthat infants werehealthy, term( ©37 and 042 we)ek gestatic
singleton, ancppropriate for gestational agt the time of enrollmerinfants wereO 3 0
days and O lagke®fbida=yday Q)mfards werd exclusively formula fed,
primarily receivingstandard (intactpot ei n) ¢ o w C8F)mhadhdallefgiess mu | a
to CMF, andhad nevereceived an extensive protein hydrolysate formildK;
Nutramigen, Alimentum, Pregestimil or PurAmjn&xclusion criteria specified that
infantsdid not have major congenital malformations (i.e. cleft palate, extremity
malformation) or genetic disordetsavesuspected or documented systemic or congenital
infections (e.g., human immunodeficiency virus, cytomegalovihzs)e evidence of
significart cardiac, respiratory, endocrinologic, hematologic, gastrointestinal, or other

systemic diseaseserreceiveprescription medicatiorlhis study wagart of an onging
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study in which a total d?5 motherinfant dyads will be recruited\ total of 10 formula
fed infants participated in thigudy. Of the 10 infants that participated, 9 completed all

three study visits, and 1 completed two of three study visits.

4.2 Research Design

This study, and all supporting documefitdormed consent, study protocol, data
collection forms and recruitment fliers) areapproved by the Institutional Review Board
(IRB) at the University of Delawarngrior to the start of any study activitidsitial
interviewswereconducted via telephone to determinigial interest and preliminary
eligibility. If a parent waterested in participatingnd their infant met eligibility
criteria, study visits werescheduled via telephone.

This study requirethree,threehour visits to the lab, with no more than 7 days
between each visitMothers wereasked to bring their oweclean, empty bottles from
home. Study formas includeda CMF, Enfamif* (Mead Johnson Nutrition, Evansville,
IN), and arEHF, Nutramigef® (Mead Johnson Nutrition, Evansville, INJable A.1).
Formula fed ifants receivedEHF at one visit, and CMF at the other two visgslIf

paced feeding and slow feed)ngith formulas assigneth random order.

4.3 Study Visit Procedures

Prior to the visit: A blank copy of theriformed consent form (ICF) wasailed
or emailed to the participardlong withdirections for the study visitontact information

for study personnel, and the address of the building where study visits occurred
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Visit 1: Upon arrival b the lab, the investigateerbally revieved the ICF, and mothers
wereencouraged task any questionggarding the studyfter the ICF wassigred,
study visit procedures began as follofiFggure B.1):

1 Topical numbing creamwasp pl i ed t o t he outside

1 Inclusion/exclusion criteria wermmpleted

1 Infant wasrandomized

1 Infant weight, length, and head circumferem@smeasured

1 Prefeeding blood sample wabtained via heel stick

1 Bottle wasprepaed with CMF orEHF formula and weighetb nearest

0.1 gram

1 Feeding wa®bserved and videotaped

1 Bottle wasweighed following feeding

1 Postfeeding blood sample wadbtained via heel stick

1 Demographic, medication, general interview, and infant fegdin

history questionnaireserecompleted

1 Mother signedubject payment verification form
Visit 2: After arrival to the lab, numbing creavasp | ac ed o nfodt, larel studp f ant 6
proceduregommencd (Figure B.1):

1 Infantweightwasmeasured

1 Prefeeding blood sample wasbtained via heel stick

1 Bottle wasprepared with CMF or EHF formula and weighed to the

nearest 0.1 gram
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1 Infant feeding wasideotaped and observed
1 Bottle wasweighed after feeding
1 Postfeeding blood sample wabtained via heel stick
1 Medication and infanfeeding questionnairagerecompleted
1 Mothersignedsubject payment verification form
Visit 3: After arrivalto the lab, numbing creamwpsl ac e d o nfodt, lare studp f ant 6
proceduregommencd (Figure B.1):
1 Infantweight wasmeasured
1 Prefeedingblood sample wasbtained via heel stick
1 Bottle wasprepared with CMF or EHF formula and weighed to the
nearest 0.1 gram
1 Infant feeding wasideotaped and observed
1 Bottle wasweighed after feeding
1 Postfeeding blood sample wadbtained via heel stick
1 Medication, infant feeding, and lmaeating questionnaires were
completed

1 Mother signedsubject payment verification form

4.4 Demographic Measures

Demographic datevascollected at visit ia demographic and general interview
forms (Appendix C). Data collectedncluded parental age, parental anthropometrics,

parental education level, parental smoking, history of past pregnancies, child
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anthrommetrics, child birth weightgngth, family race/ethnicity, religious preference,
household incomegatticipation in federal nutrition education programs, aodsdold

composition

4.5 Infant Anthropometric Measures

Infant weight wasneasured on an electror8&CA 336mobile digitalscale
accurate to 0.001 K§.Recumbent length wameasuredisinga measuring rod
attachment (SECAfor the scale accurate to @in.*’ Infant head circumference was
measured with measuring tape accurate to 0.1Acittropometric Zscores were
determined using the World Health Organization (WHO) Multicenter Gr&eference
Standard$® For each infant, length for age, weight for age, and weight for leagth z

scores were calculated.

4.6 Infant Feeding Measures

At each study visitpne or two bottles of the assightest formula (EHF or CMF)
wereprepared. Mothers fed their infants until the infant demonstrated three consecutive
signs of satiation such as leaning away, pushing away the bottle, falling asleep, or waving
arms*® Bottles were weighed to the nearest 0.1g before and after feedivigsé/of
infant feeding (mL) was calculated by subtracting gestling weight of the bottle from
prefeeding weight of the bottl&.he amount consumed per kilogram of infant

bodyweight (mL/kg) was determined by dividing milliliters of formula consumethby

i nfantds bodyweight i n Kkiihnirgitesaningwas Dur at i on
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calculated from the time feeding started to the time feeding stopped. Feeding rate was
determined as volume (mL) divided by durat{omn). The duration of total bottletch
time (min) was determined analysis oinfant feeding videgsandthereafter

determining the total time in which the infant was sucking on the bottle.

4.7 Biochemical Measures

Blood Sample Collection:Infant blood sampleseredrawn two times at each
study visit pre- andpostf ee di ng) . wenerfumbed witls topita munisng
cream(1% lidocaine, 1%prilocaingfrougera PharmaceuticaldY), andwerecleaned
with iodineswab stick§Dynarex, NY).Heel sticksverecompletedoy trained personnel
usingTenderfoot Newborn dests (Accriva Diagnostics CA).%° Blood wascollected
drop-wise via capillarity tube into micro-collectiontube wittE DT A, 5¢L of di pe
peptidase |V (Millipore, -AtAch MOpRdolunde L of
at each blood draw wagproximately 1.0 mLIf the infant consumed less than 30mL of
formuladuring the feeding, a pefteding blood sample was not collected as the volume
of consumption was not considered a full feeding.

Biologic Sample Processing and Storag&lood wasimmediately stred on ice
until the end of eacktudyvisit, and wasentrifuged for 1Gminutes a&,400 rpm
following eachstudyvisit. Plasma was separated atdred at80°Cuntil assayedA
human metabolic hormone magnetic bead pamedtabolism multiplex aay (Millipore,
Massachusetts, U Swvasused to measure the concentration of leptin, GLBIP, PYY,

andghrelin
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4.8 Data Analysis and Statistics

Descriptive statistics regarding infagtiaracteristicgage, gender,
anthropometrics, etc.) and motledraracteristicg¢age,educationjncome leel, and
anthropometricsyvere conductedDataarereported as minimums, maximums, and
means (95% CI) if normally distributed, or as medid®R) if skewed.

Dependent ariables ofnterest in the analysis are thelependentariables:
feeding type (EHF, CMF, or CMiSlow) and the épendent variablesplume of infant
feeding (mL), volume of feeding per kilogram of bodyweight (mL/kg), duration of infant
feeding (min)rate of infant feeding (mL/minjotal bottlelatch time rate of total bottle
latch time,and pre and posffeeding concentrations of gdlin, leptin, GLR1, GIP, and
PYY. Pearson correlations were use@gxamine relationships among feeding dynamic
variables.

This study usedthreeway crossover design with within subject factors of
formula feedingcondition(CMF, EHF, CMFslow) andbetween subject factor of
formula order Theprimary aimof the study waso determine the effeaif formula
feeding condition omtake volume andastrointestinal peptide respon&ech subject in
the study receivedll three treatments, with the treatmerderrandomly assigned to
control for order effects.

Specific Aim 1: Examine effect of feedingcondition (CMF, EHF, CMF -slow)
oninfant feeding dynamics including feeding volumémL/kg bodyweight), duration
of feeding(min), and feeding rate(mL/min) . Descriptive stastics (nedian,

interquartile range, mean, standard deviatmmimum, maximumwere compugd for
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each feeding dynamic variablk repeated measuresalysis of variance (ANOVA)
with the independent variabléseding condition and order of feedingsas used to
determine effect dieeding conditioron each feeding dynamic of interégblume,
duration, rate)

Specific Aim 2 Examine the effect of feeding conditiofCMF, EHF, CMF -
slow) on changein satiation/satiety/adipositypeptides (postfeeding vs. prefeeding).
A repeated measurédNOVA, with the independent variablésedingcondition and
order of feedingswvas used to determine effect of feeding condition on dapbndent

variableof interest: change iIGLP-1, GIP, PYY, ghrén and leptin
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Chapter 5

RESULTS

5.1 Normality and Distributions of Variables

Continuous variables were tested for normality using the ShapilloW testand
visual inspection of histogramBor anthropometric measures and infant characteristics
(Table A.23), the variablesge (days), weight (kg), length (cnrmyeightfor-age zscoe,
weightfor-length zscore lengthfor-age zscore and head circumferenaeere normally
distributed (p>0.05)For maternal anthropometric measures and characte(istibse
A.2b), the variablesnaternal age (years) and maternal BMI (kg/m2) were not normally
distributed (p<0.05).

For infant feeding dynamidg able A.33), the variablesolume ofinfant feeding,
volume of feedig per kilogram bodyweightate oftotal feeding (mL/min) rate of
feeding latch time, antime elapsed from prieeding blood draw to start of the test
feeding (min)werenormally distributed $hapiro Wilks testp>0.05).The variables
duration of feedingmin), duration @ total bottle latch time (minYime shce last feedip
(min), andtime elapsed from enaff test feeding to podteding blood draw (minyere

not normally distributedShapiro Wilks testp<0.05).
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For adiposity and satiation gut peptides, distributions oEklaagean
concentrations of ghrelin, leptin, GLE GIP,and PYYwere examinedWVith the
exception of GIP, the change in all adiposifiationpeptides was not normsll
distributed (p<0.05). As such, chasge adiposiy/satiation peptide concentrations were

log transformed.

5.2 Completion of Study Visit Testing

Ten healthy, formulded infants and their mothepsrticipated in the study. All
tenmotherinfant dyadgarticipated in visit one and visit two. However, onether
infant dyad did not participate in visit thrdeor this infant, d& from the first two visits
wereincluded in the analysigdditionally, blood was not collectggostfeeding at one
visit for two differentinfantsas the infargconsumed <30mlbof formula Finally, post
feeding concentrations eatiation and adiposity peptidesuld not be determineat one

visit for two infantsdue b insufficient bloodvolumecollection

5.3Infant and Maternal Demographic and Anthropometric Characteristics

Infant demographic and anthropometric characteristics are summarizadlen
A.2a. Ten healthy, formula fed infants (n=7 males and n=3 females) participated in the
study.Sixty percent of infantavere classified as mixed radst enrollment, he mean
weight-for-age zscore was0.23(90% CI-0.921 0.47), the mean lengtfor-age zscore
was0.19(95% CI-0.457 0.83, andthe mean weightor-lengthz-score was0.56 (95%

Cl-1.6671 0.54).
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Maternal demographic and anthropometric characteristicdemeribed inrable
A.2b. The median age of mothers was 33 years old @@R8). The median maternal
body mass index (BMI) was 31.9 kg7(iQR 29.0-36.1), with 33% (n=3) of mothers
having a BMI classified as overweigi@®5.0 kg/n? but <30.0kg/rd) and 55.6% (n=5)
having a BMI classified as obe@80 kg/nf). One mother had 8MI in the underweight
category, <18.5 kg#’. BMI data for one mother could not be determirféokty percent
of mothers were single, 30% were married, 20% were engagedhabdating, and 10%
were divorcedTwenty percenbf mothers had obtained a college degd®8p had
completed some college, and 40% did not attend college or trade sgixoopercenof

mothers selreported a total family income of under $10,000.

5.4Infant Feeding Dynamicsat the Individual Level

Data on feeding dynamig¢golume, duration, ratd)y formulaconditionare
shown inTable A.3a Whenanalyzed at the individual levedf the nine infants who
completed all three feeds, five consumed nioreula (mL/kg in the CMFslow
condition than in the CMF conditipand eight consumddssformula in the EHF
condition than in the CMF conditigirigure B.2a). Whenanalyzed at the individual
level, six infants consumed formukt a higher rate (mL/min) in the CMF versosIF-
slow condition ard eightinfants consumed formula at a lower rate (mL/mmbhe EHF
versusCMF condition(Figure B.2b).

Pearson correlations wensed to understanélationships among feeding

dynamics(total volume, volume consumed per kilogram bodyweight, o aif
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feeding,duration of total bottle latch timeate of feedingrate of feeding byottle latch
time, and time since last feedin@he following variables were significantly related to
total volume consumedudation of feeding (r=0.588, p=0.001), duration of total bottle
latch time (r=0.40, p=0.035), rate of feeding (r=0.523, p=0.G0W)rate of feeding by
bottle latch time (r=0.599, p=0.00T)ime since last feeding was not significantly related

to total volume consumed (r=0.170, p=0.378).

5.5 Time Since Last Feeding

Since time since last feeding was not normally distributed, ak@hyVallis test
was performed to determine if time since last feeding differed by feeding condition.
There was no significant difference in time since last feeding by feeding condition

(p=0.711)

5.6 Satiation and Adiposity Gut Peptides

5.6.1 Pre- and PostFeedingConcentrations of Peptides by Formula

Concentrations gfre- and postfeedingadiposity and satiation gut peptides were
assessetbr all three study visit?re and postfeeding concentrations of ghrelin, leptin
GLP-1, GIP,and PYYare summarized iffable A.3b. To examine the stability of pre
feeding concentrations eatiation and adiposity peptidgse-feeding concentrations of
each peptideghrelin, leptin, GLPL, GIP,and PYY) were plotted for each participant by

formula type Figure B.3 A-E). Thecoefficient of variation for préeeding
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concentrations of ghrelin, leptin, GLE GIP,and PYYamong the three visitsere 524,

55%, 43%, 32%, 65%, respectively

5.6.2 Change in Concentration of Satiation and Adiposity Peptids

To determine change in concentrasddifference)of gut peptidesn response to
different feeding conditionghe prefeeding concentration of each peptide was subtracted
from the postfeeding concentration. Change in concentration of each peptiteding
conditionis shown inTable A.3c. Change in concentration of each peptide per mL

formula consumed, by feeding condition, is showiiable A.3d.

5.7 Specific Aim 1

The goal of specific aim 1 was éxamine the effect of formula feeding condition
(CMF, EHF, CMFslow) on infant feeding dynamics (feeding volume, duration, and
rate).Of primary interest was the effect of feeding condition on total volume of formula
consumed and volume consumed per kilogram body wdighally, an ANCOVA
model wagun with total volume as the dependent variahielfeeding conditiorand
order asndependent variabdesinceduration of feeding and rate of feeding variables
were significantly correlated with total volume consumed, these potential covariates were
teged for inclusion in the moddNone of the potential covariates were found to
significantly impact total volume or volume consumed per kilogram. The final nacdel
therefore a repeated measures ANOVi#h volume as the dependent variable and

formula condion andorder of feedings akeindependent variables. gignificant effect

29



of feedng condition on total volumgEQ.B5) was found Posthoc analysis revealed
thatwhen fed EHF, infantsonsumed significantliower total volume (p=0.004) and
volume pe kg (p=0.001) compared to when fed CMFhen fed EHF, infantalso
consumed significantly lower total volume (p<0.001) and volume per kg (p<Git1)
when fedCMF-slow.

Nextthe effect of feeding conditiofCMF, EHF, CMFslow) on feedingduration
and bottle latch duratiowas evaluated. Sina@rationwas notnormally distributed,
durationvariables were log transformethitially, an ANCOVA model was run with
feeding duratioms the dependent variabéndfeeding conditiorand order as
indepeneént variabls; volume and rate of feeding wetested for inclusion in the model.
Noneof the potential covariates were found to significantly implacation of feedingr
bottle latch duration As such thdinal modelwasa repeated measures ANOVA with
durationas the dependent variable @odnula condition and order of feediag the
independent variableBosthoc analysis revealeééding duration was significantly
longer in the CMFslow condition compared to whémfants werded CMF (p=0.001pr
EHF (p<0.001). For bottle latdime, when feeding EHF, infants has a significantly
shorterbattle latch time compared to whémey wereied CMF-slow (p=0.001).

Finally, wewere interested in the relationship between feeding rate and total
volume consumety feeding condition. Separate regression models were run with
formula volume as the dependent condition and feeding rate (ml/min) as the independent

condition. A significant, direct relationship was found between increase feeding rate and
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total volume offormula consumed for the CMF condition?(®.44, p=0.04), EHF

condition (R=0.71, p=0.002), but not for the CMF slow conditiod{&24, p=0.14).

5.8 Specific Aim 2

The goal of specific aim 2 was émamine the effect of feeding condition (CMF,
EHF, CMFslow) on change in satiation/satiety/adipogpigptides (difference between
postfeeding angrefeedingconcentrations Since change in peptide concentration was
not normally distributed, thesgata(change in peptideoncentration) wrelog
transformed. We first examined whether feeding dynamic variables (volume, duration,
rate) were associated with change in peptide concentration via correlation analysis.
Among all feeding dynamic variables, origeding rate was found to be significantly
correlated with change in ghrelin (p=0.05), GLPp=0.03), and GIP (p=0.06). As such,
feeding rate was included as a covariate in analyses for these peptides. ANCOVA models
with log of change in peptide concertioa as the dependent variabdedfeeding
condition, ordeof feeding and feeding rate as independent variables were tested, and
feeding rate was not found to be a significant factor in any of the mddhelsefore a
repeated measures analysis of vaaea(ANOVA) with feeding condition and ordef
feedingas independent variables was used to determine effect of feeding condition on
each dependent variable of interest: chandeliR-1, GIP, PYY, ghrén and leptin A
separate repeated measures ANOVA nhades run for each peptidé/e first analyzed
absolutechange in peptide concentration (pg/ml). There was no significant effect

feeding conditioron changes in ghrelin (p=0.68¢pitin (p=0.50), GLFL (p=0.63), GIP
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(p=0.40), or PYY (p=0.38). Next, wanalyzed change in peptide concentration per

milliliter of formula consumed (pg/ml per ml formula). There was no significant edfect
feeding condition on change imgelin/ml formula (p=0.37), change ieptin/ml formula
(p=0.11),or change in GLPL/ml formula (p=0.42). There was a near significant effect
(p=0.07) of feeding condition on change in GIP/ml formula consumed, with the EHF
feeding having a greater change per milliliter of formula consumed compared to the CMF
feeding; and a near significant eff€p=0.06) of feeding condition on change in PYY/ml
formula consumed, with EHF feeding have a greater change per milliliter of formula

consumed compared to the CMF feeding.

5.9 Power Analysis

Power calculationsiere conducted to determine if tberrent sample size (n¥9
was sufficient to detect differences between conditions in thables analyzedThe
meandifference for each variable and the standard deviation of the mean difference for
eachvariable were used to calculatdestf size (dz) bthe variablesUsing the calculated
effect size, power setto 0.9%d typeone r r or (U) for the null hy
required samples size was calculdi@deach variable. To detect differences in the
volume of feeding (mL), duration ééeding (min), and rate of feeding (mL/min) for EHF
vs. CMF feeds, the sample sizeguired are 40, 26, and #fants, respectively. To
detect differences in the changeconcentration of GLA, GIP, and PYY under the

same power andrror assumptions, thhequired sample sizes a6, 64, and 59.
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Chapter 6
DISCUSSION

While prior research has analyzed the effettfeeding rate on satiation and
energy intakén mainly adolescent and adult populatiéh¥’23this study is the first of
its kind exploring the effect of both feeding rate and formula compaosition on satiation
and satiety gut peptide response in healthy, formula fed infEimstindings from this
study must be interpreted with cautiasit wasa pilot studywith a small sample size
(n=10),and we weraot sufficiently powered foroutcomes.

With respect to formula compositiommsistent with prior research on the effects
of EHF on infant satiatiof?-*>*we found thatnfants consumedignificantly less total
volume a volume per kg of body weight &rmula when fed EHF as opposed to CMF.
EHF differs from standard formula, in that thact proteins are enzymaticalbyroken
down, and ultrafiltrated to remove large residual pepfitlesaving free amino acids and
very small peptides as the protein sourcektF. EHF contains highr concentrations of
free amino acid$-80,000 umol/L)compared to CME~860 umol/L)3! Hydrolyzed
proteins may promotearliersatiationvia several potential mechanisms. Fiestylier
satiation may béue toeffect of amino acids on the hypothalanftdree amino acids in
EHF are moreapidy digestecandabsorbed>>¢which may lead tearlierpeaks in
amino acid concentrations in tb&®od and brainSecondly, the bitter and sour taste of

some of the free amino acids in EHF mag, vagal afferentdransmit signals to the
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nucleus tractus solitarius (NTS) and eventuallyltygothalamus to regulate food intake.
EHF has a distinct flavandstrong tast€, and whileit is accepted binfants younger
than 3 months ol¢such as the fiants in this study) several studies have shown that
infants maydetect the differenc flavor betweenCMF andEHF, leading todecreased
intake ofthe latter!?14°8 We hypothesize thandividual tastes of the free amino acids in
EHF may contribute tdhedecreased feeding rate observed in the present wtuely
infantswerefed EHF, leading to decreasemlumeof intake Third, the more rapid
digestion and absorption of EHF may lead to easlignals peptide} released from
peripheral tissue such as the gastrointestinal whith alscact on the hypothalamus
decrease food intake>®

Contraryto our initial hypothesighe one minute pauses during feedin@SMF-
slow condition)did not lead to a decrease in formula volume, and infants in the CMF
slow condition actually consumed slightly more total volume than infants in the CMF
condition. Our finding is consistent with thaf Yeomans et al, which found that the
introduction of pauses during consumption of an egg pasta meal led to an increase in
overall intake>® However, the Yeomans study was conducted in adult males, and timing
of pauses was based on quantity of food aored (pauses every 50g consumed),
whereas in our study, omainute pauses were introduced followingrinute feeding
intervals. Therefore, it is difficult to draw conclusions regarding our findings based on
the Yeomans studynterestingly, feeding rate walirectly and moderately correlated
with total volume of feeding for EHF and CMF conditioaspnly in these feeding

conditions did a slower rate of feeding lead to a lower feeding intake volume.
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Contrary to our hypothesis, infants did not diffeciange in gut peptide
response by feeding conditi¢without adjustment for volume of intakel)he lack of
statistical significance is likely due to our small sample Biagly nine subjects
completed all three visits, and visits in which infants consulessithan 30 milliliters of
formula were excluded, leaving 7 EHF visits, 9 CMF visits, and 9 GMW visits for
the analysis. Large within group variance in change in gut peptide response made it
difficult to detect statistically significant differencbstween conditions, even when
mean change in concentration appeared to differ between conditions. For example,
absolute change in PYY was just 54.2 pg/8D=66.4)for infants in the CMF
condition, but 198.4SD=193.6)and 118.2 pg/mi(SD= 172.4¥or infants in EHF and
CMF-slow conditions, respectively. This differeraerosgyroupshoweverwas not
significant (p=0.38)Furthermore, pon initial inspection of mean change in peptides,
there appeared to be a greater change inGid® CMF and CMFslow condiions as
compared to EHF (586.6 and 589.4 pg/mL for CMF and &b conditions,
respectively, and 265.0 pg/mL for the EHF condition). However, this is likely due to the
effect of one outlier change in GLPL for one subjectvasvery large, 1966.1 and 18.5
pg/mL for visits 2 and 3, respectively, while change in GL&d not exceed 1200
pg/mL for any other subjects. If these outliers are removed from the analysis, absolute
change in GLPL is 393.9, 265.0, and 428.9 pg/mL for CMF, EHF, and &\tiw
conditons, respectively. Therefore, it is unlikely that there was any true difference in
change in GLPL concentrations between feeding conditions. One possible explanation

for the lack of significant change in gut peptide response is that blood was drawn too
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early. GLP-1, GIP, and PYY generally peak-360 minutes, 1530 minutes, and 6020
minutes following a meal, respectivef{2® Ghrelin peaks prior to a meal and reaches its
nadir 3060 minutes after a me& The average timirom start of the feeding tihe post
feedingblood sample collection wds3, 20, and 3@ninutes for CMF, EHF, and CMF
slow feeds, respectively. Therefore, ptestding blood draws may have been carried out
too early to capture th@eakconcentratios of satiation/satiety gut peptides

Interestingly, vihen change in peptide concentratioas calculateger milliliter
of formula consumed, there was a near significant effect of feeding condition orechang
in GIP and change in PYYhé EHF feedings showed a greater change per milliliter of
formula consumed compared to the CMF feedi@® is generally released in response
to glucose and fat ingestion, while lipathd proteirappear to be stimulatoof
PYY.333600 CMF and EHF formulas contaitearequivalentconcentrationsf lipid and
carbohydratebut in addition to differing in the form of protein, they also differ in protein
concentration. EHF has 38% percent higher protein than (SE#T able A.1), which
may influence PYY secretioiit hasalsobeen suggested that flary hedonics, and food
reward may impact neural mechanisms responsible for food intake and change in
satiation peptide®:53 Palatable food influences food reward via brain centers including
the ventral striatum, the ventral tegmental area, the prefromtiaix, the hippocampus,
and amygdal& Intravenous infusion of PYY has been shown to modulate activity of the
orbital frontal cortex, a brain area involved in reward processing, as well as the ventral
striatum and areas within the limbic syst&ntherdore, it is plausible that differences in

palatability of CMF and EHHRn the current study may have been responsible for
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differences irthe volume of intake of the formulas (CMF being more palatable)
However, this line of reasoningquires experimentéksting

One strength of this study was its cras&r design, permitting both between and
within subject comparisons. Another strength was the randomization of treatment order,
and the inclusion of treatment order in the final mo@&le mgor limitation of the
present study was its small sample size, as it was underpowered for all outcomes. This
study is ongoing, and analyses will be repeated vah@tal of 25 infants haveompleted
the study. With a greater sample size, feeding dynamitpastprandial gut peptide
response to test formulas can be determined with greater certainty. Another limitation
was the timing of posfeeding blood draws which, as mentioned previously, may have
been drawn too soon to show the true change in gutdesptruture studies should
implement a longer time period from the end of the feeding to draw blood, or draw
multiple postprandial blood samples at several time points, to capiterpealchange in
postprandial gut pepties. Finally, future studies mayovide a fixed volume of intake,
to better compare changes in satiation and adiposity gut peptide response between

subjects.
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Chapter 7
CONCLUSION

Diet and growth during infancy can have a stranglong-term effect on
adiposity in chilhoodand adilthood. If an infant gains excessive weight early in life,
this predisposes the infant for a greater risk of obésigy in life As compared to
breastfed infants, formula fed infants have been shown to be at an increased risk for
excess weight gain amibsequent obesity. However, while infants fed @onvilk
formula (CMF), the most common type of infant formula, often gain weight at an
accelerated rate, infants fed extensive hydrolysate formula (EHF) tend to gain weight
more normativelyConsistent wh the literature, we fountthat infants satiate at lower
volumes of EHF formula than CMEnd thislower energy intake is thought to driveeth
normativeweight gain.

While the precise mechanism driviegrliersatiationand therefore decreased
energy intake at each feeding when gdiF is unclear, is has been proposed that the high
content of free amino acids (FAANd small peptideis EHF formula may be
responsible. This hypothesis is supported by the fact that bikastmtains a
significantly greater concentration of FAA than CMFe found thatnfants in the EHF
condition consumed less total formula dads fornula per kilogram of bodyweiglats

compared to CMF and CMs8low groupsFurther the present study founfants
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consumd EHF at a slower rate as compared to CMF, and some research in adolescents
and adults suggests a link between decreased eating rate and increased séisatiaie.
change in peptide concentrations did not differ significantly betiaemla conditions,

but thechange in peptide concentrations per milliliter of formiithapproach

significancefor GIP and PYY with the EHF conditions having a greater change in these
peptides thathe CMF conditionFurther research with a larger sample size must be
carried out to confirm these preliminary findings, and future studies should also consider
the implementation of increased time betw#eninitiation of feedingnd pos{prandial

blood draws, as well asfixed volume of intake.
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Appendix A

TABLES

Table A.1: Nutritioml composition oEnfamil (CMF) and Nutramigen (EHF).

Nutrient CMEF (Enfamil) EHF (Nutramigen)
Calories (kcal/100mL) 67.6 67.6
Protein (g/100mL) 1.3 1.8
Free Amino Acids 86.4 8037.5
(emol /100
Free Glutamate 12.5 723.8
(emol /100
Carbohydrate (g/100mL 7.6 6.9
Fat (g/100mL) 3.5 3.5
DHA (mg/100mL 11.4 11.4
ARA (mg/100mL) 22.7 22.7

Sourcesof Carbohydrate

Lactose, polydextrose,
galactooligosaccharides

Corn syrup solids, modifie
corn starch

Sources of Protein

Nonfat milk, whey protein
concentrate

Casein hydrolysate

Sources of Fat

Palm olein oil, coconut oail,
soy oil, and high oleic
sunflower oil

Palm olein oil, coconut oil,
soy oil, and high oleic
sunflower oil

51



Table A.2a: Infant demographic and anthropometric characteristics

Infant Characteristics

(N) % or Mean [95%Cl]

Weight for age Zscore
Length (cm)

Length for age &core
Weight for length Zscore
Head circumference
Head circumference-Z

Gender
Male (7) 70%
Female (3) 30%
Race
White/Caucasian (2) 20%
Black/African American (2) (20%)
Ot her (i ncl ul(6)(60%)
Visit 1
Age (days) 79.7 b1.2 102.2]
Weight (kg) 55(6.05.9

-0.23[-0.92 0.47]
59.5 7.3 61.8]
0.19 [0.45 0.83]
-0.56 [1.66 0.54]
39.3[38.8, 39.9]
-0.26 [0.88, 0.35]

score
Visit 2
Age (days) 83.1 60.3,105.9]
Weight (kg) 5.5[.0,6.]]
Visit 3
Age (days) 84.8 61.1,108.5]
Weight (kg) 5.6 5.1,6.0
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Table A.2b:Maternal demographic and anthropometric characteristics
Maternal Characteristics N (%) or Median (IQR)

Age (years) 33 (2638)

Body Mass Index BMI )

(kg/m? 31.9 (2936.1)
Underweight 1 (11%)
Normal 0 (0%)
Overweight 3 (33%)
Obese 5 (55.6%)

Race/Ethnicity
White/Caucasian 2 (20%)

Black/African-American 2 (20%)
Ot her (incl u|l6(60%)

Marital Status

Single 4 (40%)
Married 3 (30%
Engaged/cdhabitating 2 (20%)
Divorced 1 (10%)
Education Level
High school or below 4 (40%)
Some College 4 (40%)
Trade school 0 (0%)
College 2 (20%)
Family Income
Under $10,000 6 (60%)
$10,000$14,999 0 (0%)
$15,000%$24,999 0 (0%)
$25,000$34,999 0 (0%)
$35,000$49,999 0 (0%)
$50,000$74,999 3 (30%)
$75,000$99,999 0 (0%)
$100,000 or more 1 (10%)
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Table A.3aFeeding dynamics by formula type

Feeding CMF Feeding EHF Feeding CMF-Slow Feeding

Dynamics (N=9)* (N=10* (N=10*

Volume of

Feeding (mL)
MedianIQR) | 91.4 (71.6- 121.0) | 55.1(24.2-79.8 94.6 (88.2 132.2)
Mean (SD) | 95.1°(27.1) 62.8(47.9) 119.6 (57.3)
Minimum 61 10 74
Maximum 136 175 270

Volume per

Kilogram

(mL/kg)
Median (IQR) | 15.1 (13.8 23.9) 10.06(4.4- 14.6) 17.81 (14.9 26.2)
Mean (SD 17.8 (5.7 11.07(7.4) 20.9% (7.9
Minimum 11 2 14
Maximum 27 27 39

Duration of

Feeding (min)
Median (IQR) | 11.6 (9.2- 12.3) 10.6 (9.7- 28.2 19.4(16.1- 29.4)
Mean (SD) 11.4 (2.6) 12.8 (4.8) 23.2(9.2)
Minimum 8.75 7.0 14.5
Maximum 17.50 20.4 39.8

Bottle Latch

Time (min)
Median (IQR) | 9.6 (8.2- 10.7) 8.64 (6.0- 12.]) 12.5 (9.4- 15.5)
Mean (SD) 9.9 (1.6) 9.4 (4.7) 13.3(5.2)
Minimum 6.7 3.3 8.7
Maximum 12.0 20.0 25.3

Rate of

Feeding

(mL/min)
Median (IQR) | 7.8*(6.3- 10.7) 4.7(2.3-6.7) 5.0 (4.4-6.8)
Mean SD) 8.72(2.5 4.7 (2.7 5.4 (1.8)
Minimum 4.9 1.3 2.1
Maximum 12.2 8.9 8.9

Rate of Bottle

Latch Time

(mL/min)
Median (IQR) | 9.5 (8.8- 12.3) 5.6 (3.1- 10.6) 8.1(6.8-11.1)
Mean (SD) 10.1 (2.6) 7.2 (5.3) 8.6 (3.3)
Minimum 5.0 1.7 3.2
Maximum 14.0 16.7 14.3
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Feeding CMF Feeding EHF Feeding CMF-Slow Feeding

Dynamics (N=9)* (N=10* (N=10*

Time Since

Last Feeding

(min)
Median (IQR)| 167.0(122.0- 142.0 (114.0 192.5(116.2 271.0

200.5 218.0

Mean (SD) 162.4 (46.2) 188.0 (127.0) 215.2 (127.5)
Minimum 95.0 97.0 75.0
Maximum 230.0 525.0 511.0

Time from

Blood Sample

Collection to

Start of Feed

(min)
Median (IQR) | 5.0 (4.0- 7.0) 4.5 (3.75 6.5) 4.5 (3.5-6.0)
Mean (SD 5.3(1.% 5129 4.3 (1.9
Minimum 3.0 2.0 1.0
Maximum 8.0 10.0 6.0

Time from

End of Feed to

Blood Sample

Collection

(min)
Median (IQR)| 6.0 (5.5- 7.0 6.0 (4.5-7.0 5.0 (3.8-6.3
Mean (SD) 6.1(1.1) 5.7 (1.5) 5.8 (3.5)
Minimum 4.0 4.0 3.0
Maximum 7.0 8.0 15.0

* All visits included in analysis of infant feeding dynamics. One participant did
participate in visit three (CMF)
abvalues with dfferent superscriplettersaresignificantly differentat p<0.05
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Table A.3b:Prefeeding and posieedin

concentrations of peptides by formula

CMF Feeds EHF Feeds CMF-slow Feeds
N=9* N=7* N=10 prefeeding,
N=9 postfeeding*
Ghrelin
(pg/mL)
Prefeeding
Median (IQR) | 57.1 (31.5121.8) | 50.8 (27.8 162.8) | 88.5(27.3- 155.6)
Mean (SD) 82.0 (75.% 86.3(765) 99.4 (74.7
Minimum 16.3 21.6 18.4
Maximum 255.9 221.4 236.0
Postfeeding
Median (IQR) | 68.6 (20.2 160.7) | 95.3 (33.1- 120.4) | 54.0 (27.3 165.9)
Mean (SD) 87.8 (86.4 84.6(53.9 128.5 (172.5)
Minimum 10.0 12.1 10.0
Maximum 237.6 160.7 558.7
Leptin (pg/mL)
Prefeeding
Median (IQR) | 226.1 (87.4 296.7 (154.0 301.0 (253.5435.2
408.]) 713.7
Mean (SD) 249.6(175.1) 378.7 (286.0) 369.8 (203.2)
Minimum 65.5 50.0 157.1
Maximum 563.9 804.9 825.5
Postfeeding
Median (IQR) | 250.8 (79.9 283.8 (124.2 292.0 (211.2 448.0
355.9 428.0
Mean (SD) 232.5 (174.0) 301.5 (190.6) 341.5 (215.0)
Minimum 41.8 105.6 93.3
Maximum 561.8 648.3 793.
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CMF Feeds EHF Feeds CMF-slow Feeds
N=9* N=7* N=10 prefeeding,
N=9 postfeeding*

GLP-1 (pg/mL)

Prefeeding
Median (IQR) | 298.9 (220.5 533.5(398.6608.]) | 621.4 (342.9 821.7)
429.5
Mean (SD) 418.2 (360.3) 639.5 (410.2) 652.7 (301.6)
Minimum 160.3 286.1 309.5
Maximum 1342.2 1532.5 1241.4
Postfeeding
Median (IQR) | 859.2 (409.2 1005.3 (435.9 1017.5 (615.5 1667.%
1332.) 1331.0
Mean (SD) 986.9 (679.1) 904.5 (519.8) 1176.7 (752.6)
Minimum 229.0 1135 409.8
Maximum 2419.6 1504.8 2630.7
GIP (pg/mL)
Prefeeding
Median (IQR) | 2301.0 (1766.4 | 4088.0 (1049.4 4253.3 (948.7 5855.7)
5485.9 7881.9
Mean(SD) 3461.8 (2499.6) | 4091.5 (3130.7) 3897.5 (2643.8)
Minimum 1307.0 978.3 775.6
Maximum 8531.0 8455.8 8715.9

Postfeeding
Median (IQR) | 4547.6 (3103.3 5453.8 (4070.7 6073.5 (3866.2

6394.9 7756.9) 6840.5
Mean (SD) 4936.6 (2240.7) | 5742.9 (2064.9) 5559.1 (1714.9)
Minimum 2898.9 2905.0 3061.9
Maximum 9441.7 8956.1 8062.6
PYY (pg/mL)
Prefeeding
Mean (SD) 93.3(79.1 139.4 (87.0 236.7(176.9
Median (IQR) | 72.5 (35.4 124.2) | 113.7 (63.6 215.0) | 227.0 (71.2 356.1)
Minimum 26.1 19.8 24.0
Maximum 280.7 256.7 559.4
Postfeeding
Mean (SD) 147.5 (83.% 337.8 (268.% 333.6 (281.2
Median (IQR) | 145.0 (71.5233.0) | 300.5 (44.8623.0) | 196.7 (96.5569.3)
Minimum 13.5 44.8 82.4
Maximum 252.5 749.8 881.8

* Only infants who consumed at least 30mL of formula had blood drawn for analy
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Table A.3c Change in concenttian of peptides by formula type

Gut peptide | CMF-feed EHF-feed CMF-slow feed

(post-pre) (post-pre) (post-pre)

N=9* N=7* N=9*

Mean (SD) Mean (SD) Mean (SD)

[95% CI] [95% CI] [95% CI]
Ghrelin 5.7(63.34) -1.6(60.69) 29.1(168.89)
(pg/mL) [-42.9,54.4 [-57.5,54.4 [-100.6,158.9
Leptin -17.1(63.55) -77.1(146.86) -40.4 (70.29)
(pg/mL) [-66.0,31.9 [-213.0,58.6 [-94.4,13.5
GLP-1 568.6 (649.40) 265.0 (429.25) 589.4 (607.67)
(pg/mL) [69.4,1067.8 [-131.9,662. [122.3,1056.5
GIP (pg/mL) | 1474.8 (1281.13) | 1651.4 (1434.47) | 1871.3 (1690.27)

[490.0,2459.4 [324.7,2978.Q [572.1,3170.6]
PYY 54.2 (66.44) 198.4 (193.66) 118.2 (172.43)
(pgmL) [3.1,105.9 [19.3,377.5 [-14.2,250.9
* Only infants who consumed at least 30mL of formula had blood drawn for
analysis.

Table A.3d Change in concentration of peptides mL of formula consumed

Gut peptide | CMF-feed EHF-feed CMF-slow feed
N=9* N=7* N=9*
Mean (SD) Mean (SD) Mean (SD)
[95% CI] [95% CI] [95% CI]
Ghrelin 0.14 (0.94) 0.14 (0.83) 0.33(1.72)
(g¥mL [-0.58,0.87] [-0.62,0.91] [-0.99,1.66]
formula)
Leptin -0.26 (0.72) -1.23 (2.52) -0.39 (0.76)
(g¥mL [-0.82,0.28] [-3.57,1.10] [-0.98,0.19]
formula)
GLP-1 5.92 (6.82) 3.07 (6.82) 4.76 (4.60)
(gmL [0.67,11.16] [-3.24,9.38] [1.22,8.30]
formula)
GIP 15.2°72(12.98) 19.89 (19.13) 17.1BP(18.08)
(g¥mL [5.29,25.25] [2.20,37.59] [3.21,31.01]
formula)
PYY (@mL | 0.59*(0.89) 3.01° (3.67) 0.77"(1.39)
formula) [-0.09,1.27] [-0.38,6.41] [-0.28,1.84]
* Only infants who consumed at least 30mL of formula included in analysis
abvalues with different superscript letteapproached significance=£0.07 and
0.06 for change in GIP/mL and PYY/mL, respectively)
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Appendix B

FIGURES
Study Procedures Visit 1 Visit 2 Visit 3
Informed Consent X
Inclusion Criteria X
Exclusion Criteria X
Demographic X
Questionnaire
General Interview X
Questionnaire
Infant Feeding X
Questionnaire
Baby Eating Behavior X
Questionnaire
Medication History X X X
Questionnaire
Anthropometrics Infant X X X
weight
Anthropometrics Infant X
length and head
circumference
Prefeeding blood samplq X X X
Postfeeding blood X X X
sample
Test weighing of bottle X X X
(before andafter feed)
Videotape feeding X X X
Subject payment X X X
verification signed

Figure B.1:Schedule of events by study visit
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Figure B.2 (a, h)Volume of Intake/Feeding rate at Individual Level

At the individual level, of the 9 infantsho completed all three feeding protocols, 5
consumed more formula (ml/kg) in the CMIow condition than in the CMF condition.

8 infants consumed less EHF than CMF. 6 infants consumed formula more quickly in
CMF than CMFslow, and 8 infants consumed Eldfore slowly than CMF.
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Figure B.3 (AE): Prefeeding concentrationsf by formula typeThe coefficient of
variation for prefeeding concentrations of ghrelin, tep GLP-1, GIP, and PYY were
52%, 55%, 8%, 33%, 65%, respectively
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Appendix C
STUDY VISIT DOCUMENTS
C.1lInstitutional Review Board Approval Letters

Approval Letter 2017

RESEARCH OFFICE 210 Hullihen Hall
University of Delaware

Ne Delaware 19716-1551
Ph 8
Fax: 302/831-2828

36

DATE: April 7, 2017

TO: Jillian Trabulsi, PhD

FROM: University of Delaware IRB

STUDY TITLE: [407100-8] Infant feeding and biomarkers of satiation and satiety in healthy
term infants.

SUBMISSION TYPE: Continuing Review/Progress Report

ACTION: APPROVED

APPROVAL DATE: April 3, 2017

EXPIRATION DATE:
REVIEW TYPE:

REVIEW CATEGORY:

February 19, 2018
Expedited Review

Expedited review category # (7)

Thank you for your submission of Continuing Review/Progress Report materials for this research
study. The University of Delaware IRB has APPROVED your submission. This approval is based on an
appropriate risk/benefit ratio and a study design wherein the risks have been minimized. All research
must be conducted in accordance with this approved submission.

This submission has received Expedited Review based on the applicable federal regulation.

Please remember that informed consent is a process beginning with a description of the study and
insurance of participant understanding followed by a signed consent form. Informed consent must
continue throughout the study via a dialogue between the researcher and research participant. Federal
regulations require each participant receive a copy of the signed consent document.

Please note that any revision to previously approved materials must be approved by this office prior to
initiation. Please use the appropriate revision forms for this procedure.

All SERIOUS and UNEXPECTED adverse events must be reported to this office. Please use the
appropriate adverse event forms for this procedure. All sponsor reporting requirements should also be
followed.

Please report all NON-COMPLIANCE issues or COMPLAINTS regarding this study to this office.

Please note that all research records must be retained for a minimum of three years.
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Based on the risks, this project requires Continuing Review by this office on an annual basis. Please use
the appropriate renewal forms for this procedure.

If you have any questions, please contact Nicole Farnese-McFarlane at (302) 831-1119 or
nicolefm@udel.edu. Please include your study title and reference number in all correspondence with this
office.
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C.2Informed Consent for Formula-Feeding MotherInfant Dyads

INFORMED CONSENT for FORMULA FEEDING MOMS

Study Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants

Principal Investigator: Jillian Trabulsi PhD, RD
Assistant Professor, Department of Behavioral Health and Nutrition
University of Delaware
25 North College Avenue
304 McDowell Hall
Newark, Delaware 19716
Telephone: 302-831-4991
Email: Trabulsi@udel.edu

Co-Investigator: Julie Mennella PhD/ Psychobiologist
Monell Chemical Senses Center
3500 Market Street
Philadelphia, PA 19104-3360
Telephone: 267-519-4880
E-mail: mennella@monell.org

Other study personnel: Shannon Robson, PhD, RD, MPH
University of Delaware
25 North College Avenue
304 McDowell Hall
Newark, Delaware 19716
Telephone: 302-831-6674
Email: Robson@udel.edu

Daniel Feldman / Graduate Student, Nutrition
University of Delaware

338 McDowell Hall

Newark, DE 19716

Phone: 302-831-2241

Mobile phone: 516-376-3343

E-mail: difeldm@udel.edu

Mother’s Name:

Infant’s Name:

1. PURPOSE / DESCRIPTION OF THE RESEARCH

The purpose of this study is to learn more about how much babies eat. We are also
interested in learning more about what makes babies start and stop eating during a
feeding. A total of 45 mother infant pairs will participate in this study.

2. WHAT YOU WILL DO
You will be asked to read this informed consent completely. You may ask as many
questions as needed to make your decision. If you decide to allow your infant to
participate, you will initial the bottom of each page, and sign the last page.

UD IRB Approval from 04/03/12017 to 02/19/2018 Version 3.0, February 2017
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INFORMED CONSENT for FORMULA FEEDING MOMS

Study Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants

If you decide to allow your infant to participate in this study, you and your infant will have
three study visits at the feeding lab at the University of Delaware. Each visit will take
approximately 3 hours and each visit will be within approximately 3 days of each other. At
these visits, your baby’s weight, length, and head circumference will be measured, we will
collect a sample of your baby’s blood by a heel stick. At two of the visits, you will feed
your baby as you usually do using the commercially available formula provided by the
study team. At one of the visits, your infant will also receive a commercially available
infant formula, however the study team will initiate several pauses (breaks) while you are
feeding your baby. After the feeding, another blood sample will be collected. Infant
feedings will be videotaped in the feeding laboratory, the video will focus on infant feeding
(infant’s face) and the types of fullness cues that infants exhibit. This video will be used
for research purposes only. You will also be asked to complete a questionnaire about
feeding your baby at the end of the last visit.

3. CONDITIONS OF SUBJECT PARTICIPATION

Subjects must meet all of the following criteria to be enrolled in the study.
At birth:
1. Infants must be healthy, term (237 and <42 week gestation at birth),
singleton, appropriate for gestational age infant.
At time of enrollment:
2. 230 days and <120 days old (Date of birth = day 0)
3. If formula fed, be primarily receiving a standard (intact protein) cow’s milk
infant formula and have no allergies to cow’s milk formula.
4. If formula fed, must not have ever received an extensive protein hydrolysate
formula (Nutramigen, Alimentum, Pregestimil or PurAmine).
5. If human milk fed, must be primarily receiving human milk (<1 formula
feeding/day)
Mother must be:
6. 218 years of age.

Presence of any of the following criteria will exclude the subject from enrollment in the
study.
Infant must not:
1. Have major congenital malformations (i.e. cleft palate, extremity
malformation) or genetic disorders.
2. Have suspected or documented systemic or congenital infections (e.g.,
human immunodeficiency virus, cytomegalovirus).
3. Have evidence of significant cardiac, respiratory, endocrinologic,
hematologic, gastrointestinal, or other systemic diseases.
4. Be receiving any prescription medication.

All records and videotapes related to your infant’s participation in this study will be
stored in password protected electronic files and or a locked file cabinet that only

UD IRB Approval from 04/03/2017 to 02/19/2018 Version 3.0, February 2017
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INFORMED CONSENT for FORMULA FEEDING MOMS
Study Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants

research personnel have access to. Study data will be kept for seven years. Your
infant’s identity on these study records will be indicated by a number rather than by
name. The information linking your infant’s name and study number will be kept
separate from these records. After seven years, this information will be destroyed.
However de-identified data will be kept in electronic form. The information gathered in
this study will be kept confidential. The information will be aggregated for research
purposes and no individuals will be identified.

Your infant’s participation in this study is completely voluntary. Without loss or penalty of
any kind you can: choose not to have your infant take part in this study, choose not to
answer a question on the questionnaire, choose not to have a procedure performed on
your infant, or withdraw from the study at any time.

RISKS AND BENEFITS

There is some risk associated with this study. We are weighing and measuring your
baby. When taking a sample of your baby’s blood by a heel stick, a special cream will
be placed on your infant’s foot to numb it; however your infant may feel some
discomfort. You can give your baby a pacifier (if you use one) before, during, or
afterward.

There is no direct benefit you or your baby for participation in this study. You will be
compensated $75 cash at each visit for your time. If you complete all three study visits,
the total compensation is $225 cash. You do not have to pay for parking. There is a
reserved parking spot outside of the building that you can use.

CONTACTS

Participants may contact Dr. Jillian Trabulsi, PhD, RD at 302-831-4991 or
trabulsi@udel.edu with any questions or concerns.

Any concerns or complaints about the manner or conduct of the project should be
directed to the Chairperson, Human Subjects Review Board, 109 Hullihen Hall,
University of Delaware, Newark, DE, 19716 or 302-831-2137.

SUBJECT ASSURANCES

| have read the above informed consent document. The nature, demands, risks and
benefits of the project have been explained to me. | knowingly assume the risks
involved, and understand that | may withdraw my consent and stop my participation in
this study at any time. By signing this form, | agree for my child and myself to take part in
this research study and to allow the use of the described information for the purposes of
research until the end of the study.

UD IRB Approval from 04/03/2017 to 02/19/2018 Version 3.0, February 2017
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INFORMED CONSENT for FORMULA FEEDING MOMS

Study Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants
7. CONSENT SIGNATURES
7a. CONSENT TO PARTICIPATE IN THE STUDY

Today’s Date:
Infant’s Name

Mother’'s Name (Printed)

Mother’s Signature

7b. CONSENT TO VIDEOTAPING
Do we have permission to videotape your infant’s feeding session in the laboratory? This
decision will not impact your ability to participate in the study.

Check box and sign below
[JYes [No

Today’s Date:
Infant's Name

Mother's Name (Printed)

Mother’s Signature

7c. CONSENT FOR VIDEO RELEASE
Do we have permission to use your infant’s videotape in research presentations? This decision
will not impact your ability to participate in this study.

Check box and sign below
[JYes [No

Today's Date:
Infant’s Name

Mother's Name (Printed)

Mother’s Signature

UD IRB Approval from 04/03/12017 to 02/19/2018 Version 3.0, February 2017
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INFORMED CONSENT for FORMULA FEEDING MOMS

Study Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants

7d. CONSENT TO PHOTOGRAPH
Do we have permission to take a photograph of your infant for display in the Infant Feeding
Room? This decision will not impact your ability to participate in this study.

Check box and sign below

[Yes

Infant's Name

[No

Today’s Date:

Mother’'s Name (Printed)

Mother’s Signature

UD IRB Approval from 04/03/12017 to 02/19/2018

Version 3.0, February 2017

68




INFORMED CONSENT for Formula Feeding Moms

Study Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants

UD IRB Approval from 03/23/2016 to 02/19/2017
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C.3 Visit 1 Documents

Visit 1 Checklist

Study Visit 1 Checklist

Principal Investigator: Jillian Trabulsi, PhD RD

Co-investigator: Julie ignnglla, PhD
Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants

At|Visit 1:

Complete Subject Master List
CRF- Informed Consent (2 copies)
CRF- Inclusion Criteria

CRF- Exclusion Criteria

Place Emla cream on Infant’s heal

Oo0O0Oo0ooao

Randomize to feeding group

o CRF- Randomization form

[m]

Measure infant length, and head circumference

o CRF-Anthropometry 1

[m]

CRF- Last Infant Feeding
Obtain saliva sample and heelstick before feeding

o CRF- Bjospecimens, 1 & Infant Feeding
Weigh infant and bottle before and after feeding

(m]

Observe 1 feeding / Videotape Feeding

Obtain saliva sample and heel stick after feeding

For breastfeeding mothers, obtain a sample of breast milk
CRF- Demographic Questionnaire

CRF- Medications

CRF- General Interview Form

CRF- Infant Feeding history

Other- Unanticipated problem report

OO0O0O0O00oO0Oo0oo0oaon

Pay subject for visit 1 and sign subject payment

o CRF-Subject Payment Verification 1
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Inclusion Criteria:

Principal Investigator: Jillian Tgabulsi, PhD
Co-investigator: Julie Mepnelia, PhD

Title: Biomarkers of Satiation and Satiety in Healthy Term Infants

Inclusion Criteria

Subject No.___

Date of Visit: / y —
MM DD YYYY

INFORMED CONSENT:

Date the consent was signed by parent/guardian

—h

formula?

MM__DD__YYYY
INCLUSION CRITERIA FOR INFANTS: YES NO

1. Isthe infant a healthy term (237 and <42 weeks gestation), singleton,

appropriate for gestational age infant?
2. Istheinfant 230 and <120 days old (Date of Birth = Day 0)? O O
3. For formula-fed infants, is the infant primarily (< 1 breast milk feeding/day)

consuming a standard cow’s milk protein infant formula and has no allergies to

cow’s milk formula? O O

For breast-fed infants, is the infant primarily (< 1 formula feeding/day)

consuming human milk?
4, s the parent or guardian of the infant the legal age of consent (218 years old)? O 0O
5. Does the parent or guardian have a working telephone number where they can

be reached directly? O O

| If you answered “NO” to any of these questions above, the infant may NOT be enrolled in this study.

1. If formula fed, has the infant ever received an extensive protein hydrolysate ] O

| If you answered “YES” to the above question, the infant may NOT be enrolled in this study.
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Exclusion Criteria:

Exclusion Criteria

Principal Investigator: Jillian Tgabulsi, PhD
Co-investigator: Julie Meppgla, PhD
Title: Biomarkers of Satiation and Satiety in Healthy Term Infants

Subject No.__ __

Date of Visit: /A S
MM DD YYYY
+

EXCLUSION CRITERIA YES NO

1. Does the infant have a special feeding need or do they need to be on any special
feedings other than those specified in the protocol?

2. Does the infant have any major congenital malformations or genetic disorders?

(cleft palate, hemangiomas, extremity malformation)

3. Does the infant have suspected or documented systemic or congenital infections?
(e.g. cytomegalovirus, human immunodeficiency virus)

4. Does the infant have a significant cardiac, respiratory, hematological,
endagrinalogical, gastrointestinal or other systemic disease?

5. Has the infant participated in any other clinical trial with an experimental
treatment since birth (prior to enrollment)?

O OO0 oO

6. s the infant receiving herbal supplements, insulin, or growth hormones?

OO0 oooOoo

7. Istheinfant related to ancillary personnel or a first-, or second-degree relative D
(e.g. child, sibling, parent, niece, nephew, grandniece, grandnephew, or
grandchild) of ancillary personnel?

If you answered “YES” to any of the questions above, the infant may NOT be enrolled in this study.
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Randomization Form:

NIVERSITYor Randomization Form
EIAWARE

Principal Investigator: Jillian Trabulsi, PhD
Co-investigator: Julie Mennella, PhD
Title: Biomarkers of Satiation and Satiety in Healthy Term Infants

Subject No.

Date of Visit: T
MM DD YYYY

Visit 1 Formula Visit 2 Formula Visit 3 Formula
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Anthropometry Visit 1:

Anthropometry
Visit 1
Principal Investigator: Jillian Trahulsi, PhD

Co-investigator: Julie Mennella, PhD
Title: Biomarkers of Satiation and Satiety in Healthy Term Infants

SubjectNo.

Date of Visit: / y
MM DD  YYYY

|

BIRTH ANTHROPOMETRY

BIRTH LENGTH BIRTH WEIGHT

Length: ___ . inches at birth Weight: ______|b_____ ozatbirth

ANTHROPOMETRY

LENGTH Please take twice for accuracy:

length#l: . cm length#2: __ . cm

If Length #1 and #2_do not agree within 0.5 cm, please complete Length #3.

Length #3: a___Cm

WEIGHT Please take twice for accuracy:

Weight#l _ . kg Weight#2: . kg

If Weight #1 and #2_do not agree within 0.100 kg, please complete Weight #3.

Weight #3: PR P

HEAD CIRCUMFERENCE Please take twice for accuracy:

HCHL: ___ _.___cm HC#2: . cm
If Head Circumference #1 and #2 do not agree within 0.2 cm, please ¢ lete HC #3
HC#3: . Cm
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Last Infant Feeding Visit 1:

Last Feeding Visit 1

Principal Investigator: Jillian Trahulsi, PhD

Co-investigator: Julie Mennellg, PhD
Title: Biomarkers of Satiation and Satiety in Healthy Term Infants

SubjectNo. ___ __
Date of Visit: ___/ /
MM DD  YYYY
.*.‘
Pate of last feeding Time of last feeding Amount (FO) or
Time (mins)-BF
) S ——i___ am/pm
MM DD YYYY
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Biospecimens and Feeding Intake Visit 1:

Biospecimens and Feeding Intake

Visit 1
Co-Principal Investigator: Jillian Trabuylsi, PhD
Co-investigator: Julie Mennella, PhD
Title: Biomarkers of Satiation and Satiety in Healthy Term Infants
SubjectNo.
Date of Visit: / /
MM DD YYYY
Feslstick Ves/No Time
Before Feeding Time: am pm (circle one)
After Feeding Time: am pm (circle one)
Time Feeding Start Time Feeding End
—_i___ am/pm —_i____ am/pm
Test Weighing Weight of bottle
Weight of infant
Before Feeding
g/ke g/ke
After Feeding
g/kg g/kg
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Demographic Questionnaire:

NIVERSITYor : ; 5
JAWARE Demographic Questionnaire

Principal Investigator: Jillian Trabulsi, PhD RD

Co-investigator: Julie Mennella, PhD

Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants

buh]ed No. ___

DateofVisit:.___/__./[. . __
MM DD YYyyy

DEMOGRAPHIC QUESTIONNAIRE

QUESTIONS ABOUT MOM

Are you a student? YES NO If no, when was the last time you attended school?

How many years of schooling have you had? (Circle the last grade completed.)

Grade School: 1 2 3 4 5 6 7 8
High School: 9 10 11 12
Trade School: 1 2 3 4

If a trade school, how long was the program in years or months?

College/University: 1 2 3 4 _(Name of college:

Graduate education (Master’s or Doctoral degree):

Do you have a job in addition to being a mother? YES NO
If yes, what kind of work do you do?_

QUESTIONS ABOUT THE CHILD’S FATHER

How many years of schooling has your child’s father had? (Circle the last grade completed.)

Grade School: 1 2 3 4 5 6 7 8
High School: 9 10 11 12
Trade School: 1 2 3 4

If a trade school, how long was the program in years or months?

College: 1 2 3 4_(Name of college:

Graduate education (Master’s or Doctoral degree):
What is your child’s father’s occ ion?
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Demographic Questionnaire

Principal Investigator: Jillian Trabulsi, PhD RD
Co-investigator: Julie Mennella, PhD
Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants

What is your family’s total yearly income?

_____Under $10,000 $35,000 - $49,999
___$10,000 - $14,999 $50,000 - $74,999
__$15,000 - $24,999 $75,000 - $99,999
____$25,000- 534,999 $100,000 or more

Do you currently participate in federal nutrition education programs such as WIC? Yes

If so, but it is not WIC, please specify the name:

If not participating presently, have you participated in the past? Yes No

If yes, when did you participate (dates)?

% A. What is YOUR ethnic category?
Q0 Hispanic or Latino
O Not Hispanic or Latino

B. If you checked “Hispanic or Latin,” do you consider yourself to be any of the following?
Check all that apply

Mexican American or Mexican

Central American

South American

Puerto Rican

Cuban

Dominican

Spaniard or Portuguese

Other (please specify country):

Don’t Know

(=== siysiysiysiysiys)

2. A. What is YOUR racial background? (Check all that apply)
White or Caucasian

Black or African American

American Indian or Alaskan Native

Asian or Asian American

Native Hawaiian or Pacific Islander

Qther (please specify)

(=R =R =iy =iy =iy =)
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Demographic Questionnaire

Principal Investigator: Jillian Trabulsi, PhD RD
Co-investigator: Julie Mennella, PhD
Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants

B. If you checked “Black or African American,” do you consider yourself to be any of the following?

(Check all that apply)
0 American
African (please specify country)
Haitian
Jamaican
Cuban
Puerto Rican
Dominican
Qther Caribbean Island
Central/South American
Other (please specify country)i__
Don’t Know

00co0ocCcoOooOooQo

C: If you checked “Asian or Asian American,” do you consider yourself to be any of the following?

Check all that apply

Chinese

East Indian/South Asian

Japanese

Filipino

Korean

Southeast Asian

Other (please specify country)i_
O Don’t Know

3 A. What is YOUR CHILD’S FATHER’S ethnic category?
Q Hispanic or Latino
Q Not Hispanic or Latino

Oooococooo

B. If you checked “Hispanic or Latin,” do you consider the father to be any of the following?
Check all that apply

Mexican American or Mexican

Central American

South American

Puerto Rican

Cuban

Dominican

Spaniard or Portuguese

Other (please specify country):

Don’t Know

[= 0 m I = I m J m  m  m Jy w
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Demographic Questionnaire

Principal Investigator: Jillian Trabulsi, PhD RD
Co-investigator: Julie Mennella, PhD
Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants

4. A. What is YOUR CHILD’S FATHER’S racial background? (Check all that apply)
0 White or Caucasian
0 Black or African American
0 American Indian or Alaskan Native
QO Asian or Asian American
0O Native Hawaiian or Pacific Islander
O Qther (please specify)

B. If you checked “Black or African American,” do you consider the father to be any of the following?
(Check all that apply)
Q  American
African (please specify country)
Haitian
Jamaican
Cuban
Puerto Rican
Dominican
Qther Caribbean Island
Central/South American
Other (please specify country);_
Don’t Know

[ == = = I = R = w R

€ If you checked “Asian or Asian American,” do you consider the father to be any of the following?
Check all that apply

Chinese

East Indian/South Asian

Japanese

Filipino

Korean

Southeast Asian

Other (please specify country)_

Don’t Know

oooocooo o

5. A. What is YOUR CHILD’S ethnic category?
Q Hispanic or Latino
Q Not Hispanic or Latino
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Demographic Questionnaire

Principal Investigator: Jillian Trabulsi, PhD RD
Co-investigator: Julie Mennella, PhD
Title: Infant feeding and biomarkers of sat

tion and satiety in healthy term infants

If you checked “Hispanic or Latin,” do you consider the child to be any of the following?
Check all that apply

Mexican American or Mexican

Central American

South American

Puerto Rican

Cuban

Dominican

Spaniard or Portuguese

Other (please specify country)-
Don’t Know

[ = = = I I = I

What is YOUR CHILD’S racial background? (Check all that apply)
White or Caucasian

Black or African American

American Indian or Alaskan Native

Asian or Asian American

Native Hawaiian or Pacific Islander

Qther (please specify)

=]
=]
a
a
Q
a

If you checked “Black or African American,” do you consider the child to be any of the following?
(Check all that apply)

Q  American

African (please specify cauntry)

Haitian

Jamaican

Cuban

Puerto Rican

Dominican

Qther Caribbean Island

Central/South American

Other (please specify country)._

Don’t Know

[ = = = s R s Y s Y =

If you checked “Asian or Asian American,” do you consider the child to be any of the following?
Check all that apply

Chinese

East Indian/South Asian

Japanese

Filipino

Korean

Southeast Asian

Other (please specify country)._

Don’t Know

OoocococooQo
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Medications Visit 1:

Principal Investigator: Jillian Jrahulsi, PhD

Co-investigators: Julie (ennella, PhD
Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants

Medications

Visit 1

Subject No.

Date of Visit: /. /.

+] MM DD YYYY
Medications-Infant
Is your infant taking any medications or have they taken any since the last visit? ves
If yes, please record below: No
Record all h and p! d on the NON-PHARMACOLOGIC TREATMENT RECORD.
MEDICATION NAME 2
3
£
Start Date Stop Date 5 Indication
REASON FOR MEDICATION §
Medication /. /. / /. [m] [m] Prophylactic Use
Name: Yes
MM/ DD / YYYY MM/ DD / YYYY [ Treatment for
Reason:
Medication Vi /. /. /. O ] Prophylactic Use
Name: Yes
MM/ DD / YYYY MM/ DD / YYYY [ Treatment for non-AE
Reason: condition
[ Treatment for AE
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General Interview Form Visit 1:

NIVERSITY or
General Interview Form-Visit 1

Principal Investigator: Jillian Trabulsi, PhD RD
Co-investigator: Julie Mennella, PhD
Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants

Subject No.

Date of Visit: / e
MM DD YYYY
GENERAL INTERVIEW FORM- VISIT 1

Interviewer Initials: Others present? Yes No Who?

1 will be asking you a number of questions about yourself and your child. Some of the questions may seem
fairly personal, so I'd like you to keep in mind that we administer the same i ire to every subject in
this study, all of the information is relevant to the research we are doing, and everything you tell me is strictly
confidential. No one will ever see your answers identified by your name, so please be completely honest and
accurate. Also, for some of the personal questions, | will ask you to read them yourself and then tell me your
answer.

QUESTIONS ABOUT MOM

1. What is your (Mom'’s) date of birth? Age:
2. Do you have a religious preference?

3. Areyou single, divorced, widowed, or married, co-habitating?

4. How many children did you give birth to?.

5. What is the gender of the child to be enrolled in this study? 243

6. What is the age and gender of each child? age gender @ &
age gender @ & age gender @ &
age gender @ & age. gender @ &

7. What is the birth order of the child currently enrolled in the study?

8. Please list the relation and ages of EVERYONE, including yourself, other adults and other children,
PRESENTLY LIVING IN YOUR HOME. (Do not use names, only their relation to you (i.e. mother, father,
husband, son, daughter, etc.)

RELATION: AGE: SMOKER? (Yes / No)
Self
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General Interview Form-Visit 1

Principal Investigator: Jillian Trabulsi, PhD RD
Co-investigator: Julie Mennella, PhD
Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants

9.

10.

1

1

1

14,

15.

16.

1

18.

19.

20.

2

B

N

-

N

L

Besides those mentioned in the previous list, is your child currently around anyone who smokes cigarettes,
cigars, pipes? YES NO
a. How much time does the child spend with this person?

Besides those mentioned, has your child, in the past, been around anyone who has smoked cigarettes,
cigars, pipes? YES NO
a. How often did your child see this person?

Your length of pregnancy or baby’s gestational age (in weeks): weeks

Your (Mom’s) height: ft. in.

Pre-pregnancy weight: Ibs.

How many pounds did you gain during this pregnancy? Ibs.

Post-p y weight: Ibs.

Did you have a pre-pregnancy history of diabetes?  Yes  No

Did you develop diabetes during pregnancy? Yes No

Did you smoke during pregnancy?  Yes  No

Type of delivery: Natural C-Section

Were you put on antibiotics during delivery? Yes No Ifyes, please list:
Was baby put on antibiotics during delivery? Yes No If yes, please list:

Any complications during pregnancy/birth?  Yes No If yes, please list:

Do you have a job, in addition to being a mother? Yes No
If yes, what kind of work do you do?
What is the best method to contact you for study updates, reminders, scheduling, etc.?
Please provide all information, and check which you prefer:
a call: Home Cell Phone
If you have a cell phone, is it Pre-paid or Contract/Monthly?
Q  Email:
o Text:

If you checked something other than texting, would you still be willing to receive and send texts?
Yes No
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General Interview Form-Visit 1

Principal Investigator: Jillian Trabulsi, PhD RD
Co-investigator: Julie Mennella, PhD
Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants

QUESTIONS ABOUT CHILD

22. Your child's date of birth:

23. Her/his birth weight: in pounds ( kg)
24. Her/his birth length: ininches ( cm)

QUESTIONS ABOUT THE CHILD'S FATHER

25. How old is your child’s father?
How tall is he? How much does he weigh?

26. Does the father smoke cigarettes? YES NO
If yes, how much and how often?

When did he start smoking?

27. Has he smoked since your child was born? Yes No
(If different:) How much was he smoking then per day, week?

When did he cut down (or start smoking more)?

28. Do you think you’ve been able to remember this information about the father fairly accurately?
YES NO
If not, which answers are you unsure of?.
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Infant Feeding History

NIVERSITYor
EIAWARE. Infant Feeding History
Principal Investigator: Jillian Trabulsi, PhD RD

Co-investigator: Julie Mennella, PhD
Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants

FEEDING INFORMATION

Has your child ever been breastfed? [ Yes [ No
If YES, how long? days/weeks/months (circle one)

Has your child ever been formula fed? [ Yes [ No
If YES, how long? days/weeks/months (circle one)

If YES, list the formulas your child has received

If YES, which formulas has your child received the most of?

What is your baby currently feeding?
[ Breast milk

O Formula

[0 Mixof breast milk and formula

If formula fed, what formula is your infant currently receiving?
Enfamil

Enfamil LIPIL

Similac

Similac Advanced

ooooo

Other, Please specify.
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Infant Feeding History

Principal Investigator: Jillian Trabulsi, PhD RD
Co-investigator: Julie Mennella, PhD

Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants

If formula fed, how do you prepare your infant’s formula?

Amount of powder SCO0pSs

Amount of water oz or cups (please circle one)

Do you add anything to your baby’s bottle?

If Yes, what? How much?.

[ Yes

[ No

How often?

How many times per day to you feed your infant?

How many feedings per day does your child receive formula?.

How many feedings per day does your child receive breast milk?

Has your infant ever received any solid foods?

If YES, which foods? (circle all that apply) Cereal Fruit

If YES, how was it given? (circle one) Bottle Spoon

[ Yes

Vegetables

O No
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Subject Payment Verification Visit 1:

NIVERSITY o Subject Payment Verification

Principal Investigator: Jillian Trabulsi, PhD RD
Co-i i : Julie lla, PhD
Title: Infant feeding and biomarkers of and satiety in healthy term infants

Subject No.

Date of Visit: /. /.
MM DD  YYYY

Subject Payment Verification

1 verify that | have received my subject payment of $75 for Study Visit 1.

Signature:
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C.4 Visit 2 Documents

StudyVisit 2 Checklist

Study Visit 2 Checklist

Principal Investigator: Jillian Jgahulsi, PhD RD

Co-investigator: Julie Mennellg, PhD
Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants

At Visit 2:

O Place Emla cream on infant’s heel
O CRF- Last infant feeding
O Measure infant weight, length, and head circumference
o CRF Anthropometry 2
[ Obtain saliva sample and heel stick before feeding
o CRF-Biospecimens 2
[0 Observe 1 feeding
o Weigh infant before and after feeding
o Weigh bottle before and after feeding
o CRF- Bigspecimens Visit 2
Videotape feeding
Obtain saliva sample and heel stick after feeding
For breastfeeding mothers, obtain a sample of breast milk
CRF- Medications Visit 2
CRF- Baby eating behavior questionnaire

Other—Unanticipated problem report

Oo0ooOooOoOooOoao

Pay subject for visit 2 and sign payment form

o CRF-Subject Payment Verification 2
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Last Infant Feeding Visit 2:

Last Feeding Visit 2

Principal Investigator: Jillian Trabulsi, PhD
Co-investigator: Julie Mennella, PhD
Title: Biomarkers of Satiation and Satiety in Healthy Term Infants

Subject No.

Date of Visit: I/
MM DD YYYY

Date of last feeding Time of last feeding

Amount (FO)

am/pm

SR S S
MM DD YYYY
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Anthropometry Visit 2:

Anthropometry
Visit 2
Principal Investigator: Jillian Trabulsi, PhD

Co-investigator: Julie Mennella, PhD
Title: Biomarkers of Satiation and Satiety in Healthy Term Infants

Subject No.

Date of Visit: / /.

MM DD YYYY

ANTHROPOMETRY

LENGTH Please take twice for accuracy:

Length #1: % cm Length #2: " cm

If Length #1 and #2 do not agree within 0.5 cm, please complete Length #3.

length#3: __ . cm

WEIGHT Please take twice for accuracy:

Weight#1 . kg Weight#2: . __ ke

If Weight #1 and #2 do not agree within 0.100 kg, please complete Weight #3.

Weight#3: . kg

HEAD CIRCUMFERENCE Please take twice for accuracy:

HC#1: & cm HC#2:: .. ... - ‘ocm

If Head Circumference #1 and #2 do not agree within 0.2 cm, please complete HC #3

HC#3: . cm
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Biospecimens and Feeding Intake Visit 2:

Biospecimens and Feeding Intake

Co-Principal Investigator: Jillian Trabulsi, PhD
Co-investigator: Julie Mennella, PhD
Title: Biomarkers of Satiation and Satiety in Healthy Term Infants

Visit 2

SubjectNo.
Date of Visit: / /
MM DD YYYY
Heelstick Yes/No Time
Before Feeding Time: am pm (circle one)
After Feeding Time: am pm (circle one)
Time Feeding Start Time Feeding End
- am/pm ____i____ am/pm
Test Weighing Weight of bottle
Weight of infant
Before Feeding
g/kg g/kg
After Feeding
g/kg g/kg
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Medications Visit 2:

Principal Investigator: Jillian Trabulsi, PhD
Co-investigators: Julie Mennella, PhD
Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants

Medications

Visit 2

Subject No.

Date of Visit: /. /.

MM DD

YYYY

* [Medications-Infant

Is your infant taking any medications or have they taken any since the last visit?

Yes
If yes, please record below: No
Record all ph 1 and pi on the NON-PHARMACOLOGIC TREATMENT RECORD.
MEDICATION NAME 2
2
=
Start Date Stop Date i Indication
REASON FOR MEDICATION 5
Medication /. /. /. /. [} O Prophylactic Use
Name: Yes
MM/ DD / YYYY MM/ DD / YYYY 3 Treatment for
Reason:
Medication /) / / /. [m} O prophylactic Use
Name: Yes
MM/ DD / YYYY MM/ DD / YYYY 3 Treatment for non-AE
Reason: condition

O Treatment for AE
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Subject Payment Verification Visit 2:

NIVERSITY or Subject Payment Verification

Principal Investigator: Jillian Trabulsi, PhD RD
Co-investigator: Julie Mennella, PhD
Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants

Subject No.

Date of Visit: /. /. —
MM DD  YYYY

Subject Payment Verification

1 verify that | have received my subject payment of $75 for Study Visit 2.

Signature:
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C.5Visit 3 Documents

Study Visit 3 Checklist

Study Visit 3 Checklist

Principal Investigator: Jillian Trabulsi, PhD RD
Co-investigator: Julie Mennella, PhD
Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants

At Visit 3:

O Place Emla cream on infant’s heel
O CRF- Last infant feeding
O Measure infant weight, length, and head circumference
o CRF Anthropometry 2
[0 Obtain saliva sample and heel stick before feeding
o CRF- Biospecimens 2
[0 Observe 1 feeding
o Weigh infant before and after feeding
o Weigh bottle before and after feeding
o CRF- Biospecimens Visit 2
Videotape feeding
Obtain saliva sample and heel stick after feeding
For breastfeeding mothers, obtain a sample of breast milk
CRF- Medications Visit 2
CRF- Baby eating behavior questionnaire
Other—Unanticipated problem report

O o o o o R |

Pay subject for visit 2 and sign payment form
o CRF- Subject Payment Verification 2
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Last Infant Feeding Visit 3:

Principal Investigator: Jillian Trabulsi, PhD

Co-investigator: Julie Mennella, PhD

Last Feeding Visit 3

Title: Biomarkers of Satiation and Satiety in Healthy Term Infants

SubjectNo. ___ __
Date of Visit: ___/ A
MM DD  YYYY
Date of last feeding Time of last feeding Amount (FO)
——i___ am/pm

NI S —
MM DD YYYY

9€




Anthropometry Visit 3:

Anthropometry
Visit 3
Principal Investigator: Jillian Trabulsi, PhD

Co-investigator: Julie Mennella, PhD
Title: Biomarkers of Satiation and Satiety in Healthy Term Infants

Subject No.

Date of Visit: / /

ANTHROPOMETRY

LENGTH Please take twice for accuracy:

length#1: ____ .___ cm Length #2: cm

If Length #1 and #2 do not agree within 0.5 cm, please complete Length #3.
Length#3: . cm

WEIGHT Please take twice for accuracy:

Weight#l . kg Weight#2: . kg

If Weight #1 and #2 do not agree within 0.100 kg, please complete Weight #3.
Weight#3: . kg

HEAD CIRCUMFERENCE Please take twice for accuracy:
HCiL: .. . cm HC#2: . cm

If Head Circumference #1 and #2 do not agree within 0.2 cm, please complete HC #3
HC#3: . cm
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Biospecimens and Feeding Intake Visit 3:

Biospecimens and Feeding Intake

Visit 3
Co-Principal Investigator: Jillian Trabulsi, PhD
Co-investigator: Julie Mennella, PhD
Title: Biomarkers of Satiation and Satiety in Healthy Term Infants
SubjectNo.
Date of Visit: / /
MM DD YYYY
Heelstick Yes/No Time
Before Feeding Time: am pm (circle one)
After Feeding Time: am pm (circle one)
Time Feeding Start Time Feeding End
_ _i____ am/pm __i____ am/pm
Test Weighing Weight of bottle
Weight of infant
Before Feeding
g/keg g/kg
After Feeding
g/kg g/kg
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Medications Visit 3:

Medications
Visit 3
Principal Investigator: Jillian Trabulsi, PhD
Co-investigators: Julie Mennella, PhD
Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants
SubjectNo. ___ __
Date of Visit: /. /.
MM DD YYYY
Medications-Infant
Is your infant taking any medications or have they taken any since the last visit? ves [0
If yes, please record below: No O
Record all h | and p d on the NON-PHARMACOLOGIC TREATMENT RECORD.
MEDICATION NAME 2
3
£
Start Date Stop Date 8 Indication
REASON FOR MEDICATION ,§
Medication /. /. /. /. (] [} Prophylactic Use
Name: Yes
MM/ DD / YYYY MM/ DD / YYYY [ Treatment for
Reason:
Medication /. /. /. /. [} ]} Prophylactic Use
Name: Yes
MM/ DD / YYYY MM/ DD / YYYY [ Treatment for non-AE
Reason: condition
[ Treatment for AE

99



Baby Eating Behavior Questionnaire:

NIVERSITYor ) ) ) )
FIAWARE. Baby Eating Behavior Questionnaire
Principal Investigator: Jillian Trabulsi, PhD RD

Co-investigator: Julie Mennella, PhD
Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants

Subject No.

Date of Visit: /. /A
MM DD YYyy

Baby Eating Behavior Questionnaire

These questions are about your baby’s appetite over his/her first few months of life. We are specifically
interested in the period during which your baby is fed milk only, i.e. no solid foods or pre-pared baby

food yet.
How would you describe your baby’s feeding style at a typical daytime feed?
Never Rarely Sometimes Often Always

1. My baby seems contented while feeding O O O

2. My baby frequently want more milk than | provide O O

3. My baby loves milk o O O o 0O
4. My baby has a big appetite E H O o 0O
5. My baby finishes feeding quickly E H O o O
6. My baby becomes distressed while feeding BE B O o 0O
7. My baby gets filled up easily EH H O o O
8. If allowed to, my baby would take too much milk B H O o 0O
9. My baby takes more than 30 minutes to finish o o O o O

feeding

Never Rarely Sometimes Often Always
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Baby Eating Behavior Questionnaire

Principal Investigator: Jillian Trabulsi, PhD RD
Co-investigator: Julie Mennella, PhD
Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants

Never Rarely Sometimes Often Always

10. My baby gets full before taking all the milk | think
he/she should have o d o d

11. My baby feeds slowly

12. Even when my baby has just eaten well he/she is

17. My baby enjoys feeding time

o 0O
happy to feed again if offered | O o ] a
13. m:aby finds it difficult to manage a complete o O o O o
14. My baby is always demanding a feed o O O o O

15. My baby sucks d slowly during the
o rsae ofs::eedmore and more uring O O O o O

16. If given the chance, my bab Id al be

feedlep: nce, my baby would always o O o O O
o 0O O o O
o O O o oO

18. My baby can easily take a feed within 30 minutes of
the last one
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Subject Payment Verification Visit 3:

NIVERSITY ox Subject Payment Verification
EIAWARE Visit 3

Principal Investigator: Jillian Trabulsi, PhD RD
Co-investigator: Julie Mennella, PhD
Title: Infant feeding and biomarkers of satiation and satiety in healthy term infants

Subject No.

Date of Visit: / /.
MM DD  YYYY

Subject Payment Verification

1 verify that | have received my subject payment of $75 for Study Visit 3.

Signature:




C.6 Additional Documents

Adverse Event:
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