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Abstract

ASSOCIATIONS OF BIRTH WEIGHT, PHYSICAL ACTIVITY, AND BODY
COMPOSITION IN ADOLESCENTS

Thesis under the direction of Patricia A. Nixon, PHP¥gfessor of Health &xercise
Science and Pediatrics.

PURPOSE: To compaeindices of body composition and se#portedphysical
activity (PA) of very low birth weight (VLBWandnormal birth weight \BW) adolescents
andto determine if PA is a possible mediator of the relationship between birth weight group
and central adiposity ETHODS: Average hours dfotal PA (TotHr9 and vigorous PA
(VigHrs) per week for the past year was assessetth&iodifiable Activity Questionnaire
(MAQ). Height, weight, and waisircumference were measured. Waist to height ratio
(WHtR) was calculated along withody mass index (BMlaccordig to CDC age and sex
specific reference datMeasures of fat and lean tissue were assessed by dual efraggy x
absorptiometry (DEXA)RESULTS: When all VLBW were compared to their NBW peers
VLBW (both males and females) had lower height and weight than their NBW peers. Give
numbersBMI percentiles did not differ by group, and both had % of participants who were
either overweight or obese (BMI85" percentile) TotHrs and body composition apped
similar. When stratified by sexifferences became apparevit. BW males weresimilar to
NBW malesbut VLBW females displayed several differences from NBW female8&W
femalesreported significantly (p95) lessparticipation inVigHrs (VLBW: 0.25(5", 95"
percentiles) viNBW: 2.1(p<0.01) VLBW females had lower percent body (28.5vs.
32.7%, respectively andhigher percent leabody mas$67% and 63.6% respectively)an
NBW femalesCentral adiposity did not differ between grogasmeditational analysis was

not performedBirth weight group and PA were independent predictors of body composition.

Vi



CONCLUSION: VLBW was associated with less body fat and greater lean body mass in
adolescent females but not males. The high prevalence of overweight/obesiig sowl
participation inVigHrs may put VLBW females at risk for future developmentiafonic

disease. Cdmued follow up evaluation is warranted with @masis orsexeffects.

VI



Introduction
In 2011, 1.4% of infants were born with very low birth weight (VLBW), weighing
under 1,500 grams. Due to technological advances in recent years, the number of
survivors of premature birth with low birth weight is increasing. According to the Barker
Hypothesis, these individuals undergo physiological adaptations in response to
environmental exposure which increases immediate likelihood of survival known as
Aprogramming. 0 Al though beneficial i n ear|

and persist int@adult hood with potentially adverse consequences.

Among others, VLBW has been associated with an increased risk of
cardianetabolicdisorders including cardiovascular disease, high blood pressure, type 2
diabetes mellitus, and insulin resistance. Accunadf excess body fahcreasesisk
for these same disorders, especially if concentrated around the abdomen. Rising rates of
overweight and obesity may be especially concerning if premature birth and VLBW

concurrent with excess adiposity pose additidveallth risk.

Results of the few studies examining body composition of premature and VLBW
individuals are inconsistent. These results are further complicated by variations in
methods used to assess body composition which make it difficult to compamrdihgdi
of one sudy to another. Though people born prematurehgain smaller than their peers
t hroughout adolescence and attain comparahb

existing research lacks consensus in assessments of body fat percentaga avabs.



Physical activityPA) has been shown to decrease adiposity and cardiometabolic
risk in normal birth weighpopulationsResearcthas found that VLBW adolescents and
adults participate in led3A than theimormal birth weight (NBWpeerswhich may

further increase their risk for chronic disease

The primary aim of this study te compare indices of body composition and-self
reported physical activity PA between VLBW and NBW participants,tadetermine if PA

is a possible mediator of the relationship between birth weight group and central adiposity.



Review of Literature

Epidemiology

According to the National Vital Statistics Report, 11.73% of all babies born in
2011 were preterm with lessath 37completedveeks of gestation. Many were born even
sooner, with 1.9% born very preterm at less than 32 weeks gestation. The 0.73% born
earliest are termed extremely preterm, entering the world with a maximgestational
age of 28 weeksPremature babies are often lighter at birth than their term born peers.
Those weighing less than 2,500 grams are termed low birth weight (LBW) and accounted
for 8.1% of all births in 2011. That same year, 1.4% ofdmbiere born with very low
birth weight (VLBW), weighing under 1,500 grams. The lightest babies can be classified
as extremely low birth weight (ELBYVweighing at most 1,000 graf&estationahge,
determned by early ultrasound assessment and the mother's last menstrual period, has
been shown to be a better prediabsurvival than birth weigRt Despite the many risk
factors for premature birth including multiplesgnancy, low socioeconomic status,
African Americanheritage, substance misuse, infection, and hypertensive disease during
pregnancysurvival rates of premature infants have increased significantly throughout the
past few decadéslue to technological advanéésHowever, complications of

prematurity are becoming more common due éahsolute number of suraig’.

Consequences of Premature Birth and LovBirth W eight
Both premature birth and VLBW have been associated with neonatal challenges,
as well as further consequences during infahey may persist intohildhood and even

adulthood Neonatal challenges includeut are not limited torespiratory distress



syndrome, intracranial hemorrhage, and necrotizing erabitis®*. Throughout infancy
andchildhood greater likelihoodf bronchopulmonary dysplasia, retinopathy, growth
impairment, and neurodevelopmeritalitationshave been reportéd Chronic

neurosensory impairment has been shown to persist into adulthood, with higher rates of
vision impairment, hearing loss, and cerelpaby reported in those bopnematuréy in
comparison to their peers born full térffnSome researchals shown associations

between low birth weigt and chronic diseadater in life, includingincreased risk for

hypertension, cardiovascular diseasedtype 2 diabetes mellit&s’.

Barker Hypothesis

The increased risk for chronic disease may be explampgartby the Barker
hypothesisalso referred to as fetal origins hypothe§tse Barker hypothesis, based on
the concept of developmental plasticity, states that organisms are sensttigie to t
environment in early lif¢. The two fundamental influences on developmental plasticity
are variation irenergy substrate availability (nutritioaphdchallenges to survival
(stres$tt. According to this theory, stimuli encounteriaclitero or earlypostnatalife
may alterthe structure and function dévelopng organ systems to increasemediate
likelihood of survival.The timing of stimulus presentation is also influential and may
lead to different alterations based upon the current stage of fetal growth or development.
While beneficial in the short term, these alterations known agfamming" may persist
throughout the person's lifetim& mismatch between fetal programming and later

surrounding environment however result in adverse health consequences.



Studies of survivorborn duringin famineaffected areas in World War provide
supportingevidence othe effects ofetal undernutritioron programmingWomen
residingin areasaffected by the Dutch Famine (194945) and th&iegeat Leningrad
(1941:1945) experiencemhadequate food supply early in their pregnarmeyd as a result
their fetuses were undernourisfh&t. Babies born to women affiec! by the Dutch
Famine were programmed with the expectation of low food availalilitymany
experience@ mismatchbetween programming and their later environnvemén ample
food became available once the war en@hsequentlymany experienced catcip
growth and accumulated more visceral fat than peers not affected by famine in utero. By
age 19young adultsvhose mothers lived in famine affected areas in early gastati
displayedmore glucose intoleranckigher mean BMI, waist circumference, amskrof

obesity than young adultshos mothers were uriected bythe Dutchfamine?13

Meanwhile, babies born to mothers affected byStegeat Leningrad continued
to experience famine throughout early childhdo@hey experienced similar fetal
undernutrition and programming to those affected by the Dutch Famine, however their
programming matched that of their later environment in which foodvda®d scarce.
As a result, they did not experience unexpected nutrient availability or undergo catch up
growth like that of the Dutch Famine survivors. Studies comparing survivors Sigge
of Leningrad to peers born outside of famine affected areas showed nerdiffein

glucose intolerancelyslipidemia hypertension or cardiovascular disease in adulflife

These findings indicate that similar fetal programming to those born during the
Siegeof Leningrad,itvas t he mi smatch i n environment

duringthe Dutch Famingvhichimpacted theisubsequendevelopmenandincreased



their risk of chronic diseasa later life. These observatioqsompted research
concluding thatn individuals exposed to low nutrient availabilityaterg adipocyte
development is sacrificed in favor e§sential orgahd Catch up visceral fat deposition
then occurs if nutrient supplies become mosslily availablé®, consequently increasing
risk of visceral obesity. Excess weight has been associated with increased risk of
developing hypertension, atherosclerosis, type 2 diabetes mellitus, dyslipidemia,
metabolic syndrome, fatty liver disease, asthma, anderan later lifé® some of which

have been observed in perstsn prematurely with VLBWP19:20

Threatsto survival in early life have been showmprogram long lasting change
to body composition vihormonalinfluence Fetal stressnayprompthormonal
responses, increasing or decreasing concentrations within the blood stream. Receptors for
these hormonewmay be upor downregulatedas well resulting in structuradnd
functionalchangesn the target orgasi’. For instance,dw birth weight is associated with
exaggerated cortisol responses tosstia both childretf and adult&. Through
interactionsamongthe hypothalamus, pituitary gland, and adrenal gland (HPA, axis)
cortisol increases insulievelg*. This o-elevation of cortisol and insulin preferentially

increases abdominal fat storeghich carries partidarly high cardiometabolic rigR2®

These changes may be passed down to future generations through epigenetic
modification, or modifications of gene expression without alterations of DNA sequence
occurring in response to developntal environment. It is believed that the
programming is associated with methylation and demethylation of gene base pairs during
mitosis of developing orge which ultimately affets its phenotypic expressiSnA

study of epigenetic changes in survivors of preterm birth identified persistent methylation



differences at ten genomic loci between ELBW and term at 18 years of age, which

consequenyl may be inherited bfuture offspring?®.

Assessment of Overweight and Obesity

Due to the ease with which height and weight are measured, body mass index
(BMI) is most frequently used to clasgibverweight and obesity Once BMI is
obtained, it is then compared to agad sexspecific data from a reference populatfon
According to U.S. Centers for Disease Control and Prevention (CDC) growth reference
curves, children and adolescents agd$ 2vith BMI between the 85th and 94th
percentiles are classified as overweight, while those at or dabedbth perentile are

classified as obe%e

Prematurity and Weight, Height and BMI

Nine studieswere reviewed thatompared weight, height, and/or BMI between
preterm and termborn persons during childhood, adolescence aradfoithood**L. In
general, studies suggest that throughout early life, preterm chilelreair smaller than
their peers”®. Five studies weighing preterm children and their peers demonstrated
consensus that preterm children were lightet*2¢-3! Four of these studies found that
preterm children were shorter than their peers asWwef*? but one study did not find a

significant diference in height*.

During teenage years, preteburnteens waghed significantly less two

studie$*® One of thee studieslso found that preterm teens were shértaut the other



reported no difference in heidhtin order to reach their adult heights, preteborn and
VLBW adolescents often experience "catclp gr owt ho and attain hei
that of their parents/LBW females seem to hawetter catclup growth outcomes than
males. Thouglhreestudies report that VLBW females remain significasthorter in
adulthood®4%4 two others report nogmificant difference in height>% Four of these
studies repoedno differencesn adultweightbetweerpreterm and terAborn
females®6373940 The remainingtudy found that femalesmainedighter thantheir peers
in adulthood®. In males four studiesreportlower adult heights inthose born preterm
compared taerm-bornpeers®37404! yetone studydid not find a height differené
Studies examining ale weighthave less consensusyo studies reportedo difference
in weightbetweerpretermaduls and their peef§3°, whereaghreestudies found that

preterm adult males remdighter?”4041

Results of studies reporting BMI of preterm/VLBW children, adolescents, and
adultsshow fairly consistent trengdas shown below in Table I. Two studiepoged
premature children had lower BMI than thirm born peefé42 while a third stug
found no differene between group$ Four studies of adoleguts report lower BMI in
those born pretermonpared to their terrborn peer¥=%43 This difference in BMI
seems to be attenuated by adulthé&@elkenstudies report no differences in BMI between
preterm and tersborn adult cohorf§3841446 However, one study reported lower BMI
z-values in preterm males but not preterm femalesduwthapd. In contrastanother
studyreported higher BMI ippreterm adult males but not adult fematespared to

term-born peer¥. Furthermore, anetaanalysiscomparing BMI in preterm vs. termorn



adults (mean age 39.4 y) reported no difference in BMI between groups or when

stratified bysex.

Table I. Summary of height, weight, and BMI comparisons

(VLBWrewver mMmNBW/ Ter m)
Age
Hei ght Wei ght B MI
£5.33,36,37 i 583,42
Chil dr en 5 3 £5,33,34,36,37 0
z 75,38 534-36,43
Adol escel a7 2> 23436,
ya
Fe maZfs®4 | Fe maz 383§3940
Femalesz 37%° FemaZ%s .
Young Aduy Males 226.37.40.41 Ma | 50305, 38 536,38,41,446
Malesz 38 Ma | 874041
i - ; ; Mal &% §
39 39
Mi d Thir z ya Femald®s

BMI as an Estimateof Adiposity

Moderate to songcorrelationshave been demonstratedtweerBMI and total

body fat, ranging frond.68to0 0.94 in boy4™*° and0 .67 ta .90 in girl$"*°ages 3109.

However the associationf BMI with body fatness isomplicaed by the association of

BMI with lean body masdAs children grow, the correlations of BMI with body fat and

lean body mass are complicated by variation in growth rate aal$ lekmaturatiot?.

Studies examining the validity of BMI as an indicator of body fatness and risk

among childrenhave o u n d

t hat

a'" pBrdéhtile has B madeyately Gighs

(70-80%) sensitivityand positive praictive value, along with high specificity (95%5).

However,

chil

dr en

whose

9

B Mdategory(BM leetveen h e m

n



85" up to 94" percentile)based on CDC growth charts can be a result of moderate
increases in levels of either fat or fat free mass. It is estimated that up to 30% of children
classified as overweight based upon BMI have body fatness levels comparable to those of
normal weight chdrerr?. A recent study found that BMI cutoffs based on CDC growth
charts misclassifieti1% of overweight and obeschildren(as determined by measures of
actual body fgb3. As a result, other measures such as skinfold thicknesses and waist
circumferenceare recommendedr identifying obesity in childrept. Differences

between studynethods of measurirend classifying ecess body fat are a source of

variability, makingit challenging to compare ressilbetween stude®.

Body Composition

The finding that mean BMof youngadults born preterns not significantly
differentfrom their term born peer&°at first glance implies that they do not have
increased risk for excess body fat. Studies companeasures of body compdei of
those born prematurebnd their peerare fewer andack consensus thus favhich may
be partially explained by the different methods usedal energyx-ray absorptiometry
(DEXA), bioelectrical impedance, skinfold thicknesdaggeneral, DEXA icurrently
considered the gold standard for assessing body composition including fat mfies, fat
mass, and bone mass, from which béme lean body mass can be determirieid
relatively cheap with barely negligible radiation expr@swhen compared to peripheral

gCT whichenables examination aftramuscular fat.

As shown in Table Il,iHree studies hav@mparedody composition in children

born preterm withtheir termborn peersTwo studiesassessellody compositiorusing

10



DEXA2%42 One found preterm children to have lower body fat percent acedpo term
born peer¥, whereaghe other did not find a differee between group’ A third stug/
using bioelectrical impedanceportedoremature childreto havesignificantly lower
body fat percent thatteir peers, but thigroupdifferencewas notsignificart when the

same children were assedswith skinfold calipers.

Table Il . Summary of percent body fat and percent lean mascomparisons

VLBW/Preterm vs. NBW/Term
Age
Fat Lean
242, 32
Children 5 42
2 19
233
Adolescents 5 3337
2 37
YoungAdulthood 7 4146 2446
Mid Thirties 938

Two studies have examined body composition in preterm adolescents. One study
assessetody composition using bothith skinfolds and DEXA". Both measures
demonstrated that preterm adolescents had lower body fat @eyetan termborn
peers*. However, another study using DEXA did not find significant differences between

preterm and terrborn adolescent$

Results of threstudies that evaluatedults born prematurely and those born at

termby DEXA are also inconsistelit!4¢ One study foundhatpreterm adults had

11



higher body fat percentagesaththose born full terfd, two othes found similar body fat
percentages betwa group$-*® Lastly, a metaanalysis examing body composition of
adults born prematurely and those born at tesportedno difference in wholéody fat

percentage

Some evidence suggests that lean body mass may also be programmed during
early life. Several mechanistic explanations support the programming of decreased lean
mass in those born prematurely. Type Il muscle fibers normally develop in the last ten
weeksof gestatior®. Premature birth robs thetus of the protective environment of the
uterus before this development occurs. In addition to providing strength, muscle tissue
also actively absorbs glucose in response to insulin. The programming of a smaller
proportion of lean tissue therefore slogiscose absorption and metabolism, further
predisposing those born prematurely to greater adiposity in later life. They will have a

disproportionately high ratio of fat to lean mass if thegdme overweight.

Though few studies have assessed adiposity in premature populations, even less
research has examined lean mass. Only four studies were forambttcomparisos of
lean mass betwegremature participants and their peers born full #4142 All
assessed lean tissue via DEXY®@wever none reported whether bone mass was
subtracted from lean tissue mashough totalolumeof lean mass was less in those
born pretermdifferences were nonsignificant after normalizafionheight in
childhood? and adoleseee’**® One study assessing lean mass in adults reported
significantly less total lean mass in preterrmpared to term adufts It should be noted
however that these results were not normalized for height, and preterm adults were found

to be significantlyshorter and lighter than their peers in this particular study.

12



Overall, the esults of the few studies examining body composition of premature
andor VLBW individuals are inconsistenas summarized in Table These results are
further complicated byariations in methods used to assess body composition which
make it difficult to compare the findings of one study to another. Though preterm
individuals appear teemain smaller than their peers throughout adolescence and attain
comparable BMIOGs to their peers ininadultho

assessments bbdy fat percentage and lean mass.

Body Fat Distribution and Central Adiposity

While excess whole body adiposity has been correlated with increased risk of
chronic disease in the general population, a central pattern of accumulation presents
additional risk®. Abdominal obesity, or excess of both central subcutaneous and visceral
fat, is predictive of metabolidysfunction and adverse health outcomes incydin
metabolic syndronfé?® type 2 diabetes mellitt and ardiovascular disea&n
adulthood. Excess visceral fads also been linked with increased metabolic and

cardiovascular risk factors in childrand adolescerfts%?

The few studies examining body fat distribution in preterm populatepst
inconsistent resultas well. This may in part be due to variation in methods of assessing
body fat distribution and central adiposity. Initial studies of associations between birth
weight and body fat distribution measured central adip@sity anthropometric
measurements shi@s wast cicumference anwaistto-hip ratio,both ofwhich fail to

differentiate between lean and fat tissuthed studiehave assessdubdy fatdistribution

13



by examiningruncatto-peripheral skinfold ratios. Me recently, researchenave

examined trunkdt mass using DEXA and MRI with greater accuracy.

One measure not reported in VLBW studiast gaining attention in studies of
central adiposity in the general populatignwaist to height ratiolf/HtR). Waist to
height ratiohas been shown to be more highly correlated with overall body fat
percentage, trunk fat percentage, and fat mass indexitien BMI orwaist
circumference in chilren and adolescefté* As WHtR accounts for the growth in both
waist circumference and height with increasing age, the measure has been suggested to be
an indication of fat distributiofP. As some studies have refe similar waist
circumferenceandshorter heigtg in VLBW adolescents when compared to their term
born peerstheWHtR calculation maye useful in identifying differences in central

adiposity.

As shown in Table Ill,wo studies comparing premature dnén to theiterm-
bornpeers found no difference in central adiposity betweenpgrcone via DEXA’ and
the othewvia MRI%3, A third study also assessing childreith DEXA however reported
premature children to have significantly lower fat mass index in limbs, while trunk fat
mass wasimilar between grouf}$ This finding indicates a more central pattern of fat
deposition in pemature children than their peers. One study evaluated central adiposity
of adolescents using skinfolds. Pretexdolescentiadlower triceps to subscapular
skinfold ratios, again suggesting more truncal depositfdat. Despite this, waist
circumferere did not differ betwen those born at preterm and at t&rrt should be
noted that waist circumferenees not normalized for height, drin this particular

cohort adolescents bowere lighter than terms despite having similar waist

14



circumferenceand heightTwo studies have examined central adiposity in both preterm
and term born adults with DEXAeporting inconsistent findgs. One foungreterm
adults to have a higher percentage of truncal fatttginpeers® while the other found

no difference between groufis

Table Ill . Summary of central adiposity comparisons

Age VLBWY/Preterm vs. NBW/Term
7 19,32
Children ot
y
Adolescents g3
Young Adulthood z®
Mid Thirties §38

Similar tothe inconsistent results of the fewditts examining body composition
of premature and VLBW individuals, resultsstfidies examiningody fat distribution in
this population lackonsensud-urther examinatioof truncal or central adiposityay
help toexplain the elevated risk for developingperglycemia and dyslipidemia in those
born preterm or VLBW, for which a more central distribution efiyfat is a risk

factor>©8

15



Associations ofPhysical Activity and Body Composition

The physiological adaptations that result frBhavethe potential to moderate
therelationshipbetween prematurity afar verylow birth weightwith body
composition A recent study of high school studefitet VLBW) found that lower body
fat percentwas associated with higher amounts of vigori®Asbut not with the amount
of moderatéPA®’. In addition areviewassessingA and abdominal obesity in youth
found that engaging in high intensPA was associated with lower waist circumference

and less visceral famarkers of centradiposity?®.

Very Low Birth Weight and Physical Activity

Few studiehavecomparedA participationin VLBW or ELBW populationgo
that of their NBW peerOnly two studieshave beemperformed with assessmentrA of
VLBW young adultsas the main outcontf interest'-®°. Two studiesthat focused on
aerobic capacity in ELBW adolescents have touched Bgaparticipatior®’*andtwo
studiesassessedverall physical functioning in EL® young adult® "2 All assessed
participaion subjectively through selfeport questionnaires, which vary in depth, detail,

and length of time prior to the study for which participants were asked to.report

Roges and colleagué$askedELBW adolescentto report their past sports
participation, present sports participation, and frequen&Adads part of a study of
aerobic capacityThe responses of 33 BW participantymean age 17.3 years, mean
BW = 720g, mean gestation 26 week®re compared to theof 31 NBW control
participantsELBW participants reported less past and current participation in sports as

well as less frequent currelRA thantheir peersOnly 47%of ELBW participants

16



reported engaging iRA at least once a week compared to 87MB¥ teens More than

half reported participation in PA less than twice per month (53% ELBW vs. 13% NBW).
Though only 34% of ELBW reported current participation in organized sports, 62%
reported past participation. Participatiorpimysical educatioor organized sport is a
curricular requirement in the British Columbian school system until age 16, so the drop in
participation may be reflective of a lifestyle choice. In comparison, 94% of controls

reported past sports participation with 74% cutigeparticipating at follow uff.

Clemm and colleagsé' asked twacohorts of ELBW cHidren and adolescents
(mean ages 10.6 and 1§18) to reportiihow often and for how many hours a week they
exercise so much that they become out of breath oréweats part of a st ud
capacity Both cohorts of ELBW participants reported decreased duration and less
frequent participation iteisure time physical activitytTPA) than their peernly 34%
of ELBW participants reporteBA 2-3 times per week, compared to 72%N&8W
participantsin addition, 26% of ELBW participants reported leisure tifda of 2 or

more hours per week \&rs 59% of controls,

Robertsand colleagu€d assessed frequency of PA of ELBW young adults as part
of a study of overall health status using the3BFjuestionnaire, which meares physical
and mental health across eight domains. Respafigé®! ELBW young adults (mean
GA 26.6 weeks, mean BW 887 grams, age 18 at followwagp® comparetb those of
148 NBW controls. Physical functioning scores were lower for ELBW (p=0.00BVWEL
participants were also less likely to report regular participatiétAim the past six

months than NBW (OR95% CI)=0.5(0.3-0.8), p<0.01). Forty percent of ELBW
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participants reported regular participatiorPiA in the past six monthgrsus 56% of

controlg?,

Saigal andtolleague® also bundlower PA participation in ELBW young adults
responding to th&F~36 questionnaire as part of a study of overall health status.
Responses df66 ELBW (mean GA 27.1 weeks, mean BW 841 grams, age 23 at follow
up) were compared to those D45 NBW controls. In comparison to NBW, ELBW
participantshadlower scores in physical setfficacy and perceived physical ability
(p<0.001). Fewer ELBW participants reported regular participation in sports and
strenuous activities compared to their peersvel (38% of ELBW vs. 59% of NBW).
Furthermore, young adults born ELBW were more likely to attribute lower participation
rates to health conditions (22% of ELBW. 9% of NBW, p=0.004). However when
stratified bysex only the proportion of males whoane unable to participate as a result

of health conditions reained significant (p<0.003}

In an investigaon of different types oPA, Kajantie and colleagu&sxamined
occupational, commuting, and leisure time activity of young adults using a detaited self
report questionnairdResponsesf 163 VLBW participants with no major disabilities
(mean age 22.3 yeansere comparetb those of 188 individuals born atie Responses
to occupational activity questions enabled dichotomization into physically active and
physically inactive workCommuting activity was determined by minutes spent walking,
biking or otherwise exercising and dichotomized into low (<30 mimeeslay) or high
( O30 mi n u tLeisure fimeRA wasaateyarized as eithewnditioning(activities
considered physically stressful and causing substantial perspiratinajconditioning

(activities similar to gardening, cleaning, and househepérations Non-conditioning
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activiiywasdi chot omi zed into | ow (<1 hour per
Conditioning PA was dichotomized based on responses to questions concerning
frequency, duration, and intensiBarticipation in occupational, sonuting, anchon
conditioningleisure time PAdid not differ significantly between grougsowever,

VLBW adults were more likely to report less frequent participatoR 1.3 95% CI:
0.742.27, p=0.04) participation at a lower intensitPR 2.8%1 95% CI: 1.355.84

p<0.0001), andhorter duratiofOR 3.07 95% CI: 1.148.24, p<0.0001pf conditioning
leisure time activitiesVLBW adults werealso1.66(95% CI: 0.903.08)times more

likely than NBW adults to report no conditioning leisure tipigysicalactivity

whatsoever.

Kasevaand colleagué8 administered a second detailed selfortPA
questionnaire to the same cohort of VLBW adults as Kajarti® years later.
Responses @4 unimpaired adultsorn withVLBW were compared with01 mathed
NBW controls (mean age 24y@ars).Time spent in commuting, conditioning, and non
conditioning activity throughout the past year was assesseerepelted frequency and
duration was used to calculate total tiofgohysical activity. Intensities of activities were
transferred into METS angked to calculate total volume. Total volume and weight were
multiplied to estimate yearly energy expenditure from Ré significant differences
were reported in yearly frequency, total time, total volume, and energy expenditure of
nontconditioningLTPA and commuting PA. However, VLBW participants reported
lower frequency{38.5% (95% CI:58.9,-7.7)], total time {47.7% (95% CI:71.2,-
4.1)], total volume44.3% (95% CI:65.8,-9.2)] and energy expendituré&b.9% (95%

Cl; -78.6,-9.4)] of mndtioning LTPAS®,
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There are several possible explanations for the reports of reduced PA and sports
participation in the preterrdLBW personsChildrenmay be deterreftom participation
in sportsby their smaller stature and lesser amouwftiean mass than their petr&
Overt neurologic limitations such as cerebral palsy will impair participation irERén
in children without erebral palsypreterm born children exhitstower motor
developmentind have increased risk for developmeatairdination disordefé
Decreased running efficiency, the ability to generate less muscular power, and poorer
eyesight than their peers may turn otheff tosportsparticipator®’*’> The parents of
VLBW children have also been shown to be more controlling and proté&ctive
Unfortunately, overprotective tendencies may lead parents to steer their children away

from PA for fear of injuryor health problems

To date, only one study has considered PA when examiningdooajyosition
Parents of VLBW children ages82 wer e asked to rate thei
comparison to their peers (less, same, more, or much more active). Activity level was
included in a regression model predicting fat mass ificiex DEXA, and a beta
coefficient 0f0.14 was found, suggestitizat everyone unit increase in PA category was
associated with a 0.14 increasd-MI (expressed as fatass in Kg/height in cm
squaredl Children with lower physical activity levels had significarttigher fat mass

indexé*,

Inconsistencief Inclusion and Study Design
Lack of consensus istudyresultsof preterm and/or VLBW populatiomsay be

due in part to variations of inclusion criteria and definitions when categodeigigeeof
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low birth weight(e.g.VLBW, ELBW) and prematurity. Of the studies identified, several

used birth weight cutbalone as inclusion criteri&384143 Cutoffs for birth weight

ranged r om O &°F0& 1,850 grani. Others included those children below

gestatbnal age cutoff833394246Gestational age criterin  r anged f #fomm O 33
37 completedveeksof gestatio”’. These differences in inclusion criteria lead to

considerable variation in the mean birth weights of prematfverts, from the smallest

at 719gram<°to 1434 gram¥. As meangestational age varidtom 25.8week<°to

33.3 week® completed weeks gestatigparticipantsvereborn duringdifferentcritical

stages ofetal development.

Further differences in studbamples such age at follow up and participant year
of birth may cause additional variatioMlean age at follow up varied from 4.6 years to
35.7 years, with few studies including participants older than young adulthood.
Evaluations at different stages of life are essential to determine if associations with
preterm birth emerge or become more pronouncedagiihg. Meanwhile, arvival rates
have increased draatically from approximately 40% in the 1960s to almost 90% in
developed nations due heedical advancé Many ofthe studies concerning the effects
of premature birth arddr VLBW on body composition andA stem from retrospective
cohorts of older adult participants who were not expose@weer treatments such as
prenatal corticosteroids, surfactant, anghhirequency ventilatiowhich have improved
survival.Prior to these advances, infants with VLBW were lgssy to survive’® and
those that did likelyeflect the healthigsin contrast, infants born in morecent years

with access to these advances include smaller, more premature babies whose postnatal
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course may be more complicate@onsequently, the findings of older studies are likely

influenced by survivor biasithh somewhatimited generalizability.

Methods of assessirautcomesand adjustment for potential confounddiffered
from study to study as well. Skinfolds, DEXA, bioelectrical impedance, and MRI all vary
in validity and reliability.The equations from which each calculates estimates of body
composition can also varlleasurement dPA is largely seHreport, which may be
subject to recall erraand biasFurthermore, \Wwile studies commonly adjusted f&ex
and age, there was substantial variation in adjustment for potential confounders that may
have influenced results. Adjustmengmged from noné’ to prematurity, family history of
cardiovascular diseasmaternal BMI, parental BMkize for gestatinal age sex agé®.
The lack of uniformity in adjustment has limited exation of other potential modifiers

of associations between prematurity and body compositiorfahus

These variations in study desiglong with the lack of consensus among findings
concerning associations of overweight, obesity, central adiposity, lean maB# and

warrant further research in these areas.

Purpose of the Study

Theprimary aimof this studyis todetermine ifPA is apossible mediator of
prematurity/VLBW onbody compositiorin adolescenceéBased on previous literature,
we hypothesize that adolescents born prematurely with VLBWhaile lower levels of

PA and lean body mass, similar BMI and % body fat, but higher central adifrasity
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their termborn NBW peers, and that the association between preterm birth and adiposity

will be partially mediated by PA level.

Significance

If participation inPA is associated with decreasaehtral adiposityand obesity
then further research is warranted to examine themat®A might play in improving
body composition and reducing risk for the development of obesity and chronic disease
risk in this at risk populatior-urthermorePA and obesity are both associated with risk
for chronic diseases such as type Il diabetes, hypertension, and coronary heart disease
Consequentlypromotion of PA may help to reduce obesity and premature development

of chronic disease in this at risk population.
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Methods

Participants

Participants were recruited from a neonatal database of infants born with VLBW
(<1500 g) at Forsyth Medical Center between 1/01/92 to 6/30/96 who had a follow up
visit at oneyearcorrected age and were currently in theif' ¥8ar of life.All were
singletons with no major congenital anomaly. A postcard was mailed to each potential
study participant in our database containing addresses and phone numbers from when we
last had ontact with the child, at 12 months corrected age. A letter was mailed to the
parents of the child at that address including a post card to be returned. The parent or
guardian was asked to fill in a check box indicating whether or not they would be
interesed in their child participating in the study and the best way to contact them. If the
postcard was not returned, telephone calls were placed. In the event a participant could
not be located, current telephone numbers and addresses were searched for at
anywho.com and peoplefind.com. The study was explained in more detail via telephone

to any interested parent and child, and they were then scheduled for the first study visit.

A group of termborn adolescents with normal birth weight (>2500 g) were
recruited via wordof-mouth, newspaper advesrisents, and signage posted in Wake
Forest University Baptist Medical Centénclusion crieria were singleton birth at
Forsyth Medical Centdrvetween 1/01/92 and 6/30/96, and currently in theiryigr of
life. They were excluded for prenatal exposure to antenatal steroids, any major congenital
anomaly, or history kidney disease. Neonatal information was obtained from the FMC

delivery room log.
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The study was approvéxy the Institutional Review Boards of Wake Fsire
University Healbh Sciencesrad Forsyth Medical Center. Upon arrival to the hospital, the
study protocol was explained to the adolescent and accompanying paceimformed
assent andonsentrespectivelywereobtained Participants were paid $75 for the
completion of the visit in which PA data wesllected and$100 for the completion of

the DEXA visit. Parents of participants were also given $25 per visit.

Anthropometric Measurements
The following measurements wearbtained at the Wake Forest University School
of Medicine Gaeral Clinical Research Centéihis facility provides a controlled

environment in which to conduct research with human participants.

Height and weight measurements wereetain triplicate Theaverage of the
three measurements was used in statistical analysis. Standing height was measured to the
nearest tenth of a centimeter using a wall mounted stadiometer. Measurements were
recorded without shoes, during inhalation, with head in a Frankameplosition.
Weight was measured to the nearest tenth of a kilogram in light clothing using a digital
platform scale. Height and weight were then used to calculate body mass index (BMI)
(weight [kg]/ height [mF), and ageand sexspecific percentiles @z values were

determined from the Centers for Disease Control and Prevention 2000 referencg.values

Waistcircumference was assessed to the nearest tenth of a centimeter with a
flexible measuring tape accorditgNHANES 11l Protocol. Anurse positioned at the

right of the subject palpated the upper hip bone, locating the right iliac crest. A horizontal
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markwas drawn just above the uppermost lateral border, and crossed with a vertical mark
on the midaxillary line. The tape was then placed in a horizontal plane around the
abdomen at the level of this marked point, parallel to the floor, snug yet not congpressin
the skin. The measurement was then taken at normal minimal inspik&@est.to height

ratio was calculated as waist circumference (cm) divided by heighf{cm).

Determination of Body Composition

Body composition was assessed using a Delphi Scanner dual ereagy X
absorptiometer (BEXA) made by Hologic (Bedford, MA). Participants were asked to
wear light, metalfree clothing. A negative pregnancy test was obtained from all females
prior to the scan. Participants were instructed to lie supine onBXé& Eable and remain
still during the measurement. Pediatric software was used to ob¢aisurements dét

mass, fat frebody mass, and bomeassfrom each scan

Fat mass index was calculatiedm fat massn Kg/(height in an?). Fat free mass
index was calculated as fat free masKg/(height in ean?). Lean mass was calculated as
(lean mass ikilogramsof lean massjkilograms of bone massand expressed in Kg as
well as a percent of total body makastly, the percentage of body fat stored in the trunk

was calculated as (trunk fat mass in kilograms)/(total body fat mass in kilograms).

Physical Activity Assessment
Habitual physical activity over the past year was measured using Kriska's

Modifiable Activity Questionnaire (MAQ) (See Appendix). Validity and reliability of the
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questionnaire have been determined mrady in pediatric populatior$8% The MAQ

was administered tparticipantswith a parent present for consult if needed. Participants
were read a list of common leisure activities and asked to indicate the activities in which
they had engaged at least 5 times in the past year. The participaldtado activities

not listed. They were then asked to provide further informatrogach activity

identified, including the number of months performed in the past year, average number of
days per month or week, and the average duration for each sétsbaal physical

activity was estimated by summing the total hours of activity and dividing by 52 to
provide the average hours of activity per week throughout the past yebirgT MET

intensity levelsvere assignetbr each ativity reported by partigiants®'-82 Activities

with MET values > 6 were summed and averaged to provide an estimate of time spent in
vigorous activity per week for the past yeargNrs). VigHrs was stratified into a
dichotomous group, with participants falling below or attaining 75 minutes of vigorous

activity per week as recommeed for adults by the C¥¢

Statistical Analysis

Statistical analyses were performed using SPSS 21.0 for Windows. Descriptive
statisticswere performed to examine measuresasftral tendency and dispersidm
general, data are presented stratified by sex as other studies of VLBW individuals
commonly report sex differencéddann Whitney U tests were performed to compare
characteristics of VLBW and NBW patrticipanBifferences in proportions between
groups wee assessed via Chi square analysig or square rodransformations were

performed on data lacking a normal distribution. Pearson correlatinablsis was used
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to determingelationships among variabl&gpearman correlational analysis was
performedo examine relationships between anthropometric measurements with vigorous
hours of activity, as no transformation made the distribution approach noraiey.

value <0.05 was considered statistically significdhiltiple linearregression analysis

was tlen performed to determine if physical activitgs a partial mediator of the

relationship between birth weight and anthropometric measurements.
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Results

Participant Characteristics

In all, 193 VLBW participantgonpleted the study. Of these, 1%2re able to
attend the third visiat whichthe DEXA measuremenvas madeand165 had what was
considered valid physical actividata. Exclusions includedgarticipants that reporde
unrealistic over activitytwo who had to leave bef@ completing the MAQandtwo with
missing DEXA dataOf the NBW participants that responded to recruitment, 52
completed the studyDEXA measurements were obtained foreadteptonewho refused
consenfearing radiatiorexposureand 47participantshad validdata for both DEXA and
PA. Exclusions includethreeparticipantsvho reported unrealistic over acttyiandone

participant with an anterior cruciate ligameanury.
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Figure 1. Consort
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Neonatal characteristics of tparticipantswith valid PA dataare presented in
Table IV. All VLBW participants weralsobornpreterm Control participants were all
born full term with NBW (>2500 grams{estational agesexspecific birth weight z

values, sex, and racial distutionsdid not differ between VLBW and NBW groups.

Table IV . Neonatal Characteristicsexpressed as mediart(®5" percentiles) or n (%).

VLBW NBW
(n=166) (n=47)
Male 72 (43.6) 21 (44.6)
Non white 75 (45.2) 17 (36.2)
Gestational Age (weeks) @ f 833) (351 041)
. . 1055 3430
Birth Weight (9) (628, 1465) (2603, 4430)
. . -0.215 0.063
Birth Weight z-value (-1.961, 0.995) (-1.984, 1.900)

Follow up charactestics are presented in Table Xl participants were in their
15" year of life with median age 14.7 yeavd. BW participants wersignificantly
shorter and weighed less than their term pedien expressed in absolute units and-as z
values When examined separately $gx VLBW femaleswere both significantly
shorter and lighter than NBW females. VLBW males were significantly shorter, but did

not differ in weight from NBW males
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Table V. Participant characteristics for VLBW and NBW adolescets. Values are expresses median (8, 95" percentiles)

All Males Females
VLBW NBW VLBW NBW VLBW NBW
(n=165) (n=47) (n=72) (n=21) (n=93) (n=26)
Age at Follow Up 14.7 14.7 14.7 14.7 14.6 14.7
(14.2, 15.0) (14.2, 15.0) (14.2, 15.0) (4.2, 14.9) (14.2, 15.0) (14.1, 15.0)
Height (cm)bcd 161.8 168.3 168.1 171.6 158.3 164.2
(144.9, 175.8) (154.0,178.8) (147.0,179.8) (164.9, 186.0) (144.6,168.4) (148.5,178.6)
Height z-value*bcd -0.260 0.544 -0.016 0.560 -0.477 0.447
(-2.500, 1.308) (-1.200, 2.528) (-2.466, 1.456) (-0.404,2.420) @ (-2.526, 1.051) (-2.054, 2.583)
Weight (kg)P-d 56.0 61.6 60.9 60.6 54.7 68.5
(39.8, 93.3) (47.9, 102.6) (39.6, 99.9) (48.2, 88.8) (39.0, 87.1) (47.7,122.3)
Weight z-value®d 0.393 0.736 0.527 0.507 0.333 1.316

(-1.672, 2.391) (-0.536, 2.598) (-1.872,2.708) (-0.578, 2.280) (-1.694, 2.101) (-0.511, 2.910)

dn=164for pretermn=92 for preterm femalebgight unattainable due to high hairstyling
bVLBW < NBW p<0.05

°VLBW < NBW, males only, p<0.05

4VLBW < NBW, females only, p<0.05
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AverageTotHrsandVigHrs of PA per week for the s year are presented in
Table VI Three VLBW patrticipants reported having cerebral palsy, with one requiring
crutches. Exclusion of their data from the analyses did not change the results
significantly. No NBW patrticipants reported having cerebral palsy or other disabilities
affecting maoement. Neither TotHrsor VigHrs were normally distributedParticipation
in TotHrsdid not differ between VLBW and NBW males or between VLBW and NBW
females. Participation iWigHrs was similar between VLBW and NBW males, with
68.9% and 76.2% attainind Tninutes respectively €0.416, p=0.519). However, only
33.7% of VLBW females reported participation of at least 75 minutes of vigorous PA

compared to 61.5% of NBW females?x6.557, p=0.010).
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Table VI. SeltReported Physical Actvity throughout the Past Year (Values are expressed as medidh @8" percentiles)

All Males Females
VLBW NBW VLBW NBW VLBW NBW
(n=165) (n=47) (n=72) (n=21) (n=93) (n=26)
TotHrs/wk 8.44 8.48 11.14 11.25 5.45 7.05
(0.57,27.00) (2.29, 22.32) (0.51, 34.01) (2.42,23.54) (0.55,22.31) (2.08,20.21)
VigHrs /wk &b 0.99 2.48 3.00 2.98 0.25 2.13

(0,12.53)  (0.01,14.28) (0, 15.39) | (0.05,16.59) (0, 3.97) (0, 11.68)

aVLBW < NBW, p<0.05
bVLBW < NBW females only,p<0.05
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No significant differences were found between NBW and VLBW groups for BMI
z-value, BMI percentile, waist @dumference, or WHtRs demonstrated in Table VII
The prevalence of overweight and obesitgsedon CDC 200 reference datéjalso did
not differ between groups Whi Il e 12. 5% of VLBW participan
85", <93" percentile) 21.3%of NBW participants were also overweight?6X1.62, p=
0.20). Slightly more VLBW participants were obese, as 21% had BMI at or #oeove
95" percentile compared to ¥3of NBW (X?= 1.87, p= 0.1). Eighty-one percent of
NBW adolescents met the recommendafiarf waist to height ratio of less than 0.5
compared to only 68% of VLBW. When stratified g% fewer of the VLBW males had
waist to height ratios < 0.5 than the NBW males (68% vs. 95%, respectively, p=0.09).
VLBW females were morsimilar to their peers, with 64% meeting the recommendatio

compared to 69% of NBW females.
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Table VII . Simple Anthropometrics

All Males Females
VLBW NBW VLBW NBW VLBW NBW
(n=164) (n=47) (n=72) (n=21) (n=93) (n=26)
BMI z-value? 0.437 0.721 0.453 0.313 0.375 0.889
(-1.557, 2.277) (-0.700, 2.198) (-2.214, 2.406) (-0.772, 1.838) (-1.479, 2.059) (-0.681, 2.586)
BMI percentile? 66.9 76.4 67.5 62.3 64.6 81.3
(5.9, 98.9) (24.3, 98.3) (1.3,99.2) (22.1, 96.6) (7.0, 98.0) (25.5, 99.5)
Waist Circ. (cm) 74.5 75.0 74.4 72.2 74.8 79.0
(62.6,112.2) (65.3,100.6) (61.8,115.2) (65.5,93.4) (63.2,104.3) (64.2,109.5)
WHtR & 0.46 0.44 0.44 0.43 0.48 0.46

(0.39,0.66) = (0.39,0.58) = (0.38,0.68)  (0.37,0.54) = (0.40,0.65)  (0.40,0.64)

Values are expressed as mediah @" percentiles)
*n=164 for all VLBW, n=92 for preterm females
WHtR= waist circumference (cm) / height (cm)
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The results of th®EXA measuements are displayed in Table VNLBW
addescents had significantly leksan mass than NBW, but no other significant
differences were found between VLBW and NBW groups. When spekyno
differences were sedretween VLBW and NBWnales. Howevelin femalestotal fat
mass, trunk fat mass, lean maasd body fat percent were lower\ihBW thanNBW

females. leanbody maspercent was higher in VLBW females than NBW.
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Table VIl . Body Composition as Measured by DEXA

All Males Females
VLBW NBW VLBW NBW VLBW NBW
(n=165) (n=47) (n=72) (n=21) (n=93) (n=26)
Total Fat Mass (kg¥ 13.3 16.6 9.7 10.9 16.0 22.1
(5.3, 32.4) (6.1, 47.5) (4.8, 33.3) (5.3,26.1) (7.5, 32.8) (11.9, 60.8)
Trunk Fat Mass (kg)°© 5.1 6.2 3.4 3.6 6.5 8.6
(1.7, 16.0) (2.0, 19.3) (1.3, 16.6) (1.9, 10.6) (2.5, 15.6) (4.2, 26.7)
Lean Mass (kg¥~* 40.0 45.4 47.6 48.1 37.0 43.1
(27.8, 61.3) (32.7,59.9) | (32.2,64.8) (41.1,59.9) (27.3,50.7) @ (32.1,59.4)
Body Fat (%)° 24.7 28.0 17.3 17.9 29.5 32.7
(11.0,40.3) = (11.1,47.1) @ (9.5,37.9)  (9.9,31.7)  (18.5,41.5) (20.4,49.5)
Trunk Fat (%) 38.2 37.4 35.0 33.5 40.2 38.9
(28.8, 50.0) (30.2,47.6) | (26.7,50.6) @ (29.3,40.1) (31.1,50.0) (31.8,50.3)
Lean mass(%)? © 71.3 68.1 79.2 78.0 67.0 63.6
(57.3, 85.5) (50.5,85.5) | (60.1,87.1) (64.9,86.3) (56.2,77.8) (48.1,75.5)
Fat MassIndex (kg/m?)2 5.01 5.94 3.56 3.73 6.36 7.53
(2.04, 12.59) (2.19,16.19) (1.78,12.15)| (1.91,8.03) (3.23,12.76) (4.32,21.17)
Fat Free Mass Index 16.92 17.36 18.30 17.58 16.25 16.81

(kg/m2)2 (13.45, 22.73) (13.77, 21.26) (13.95, 23.45) (15.54, 21.62) (13.21,21.51) (13.34, 22.38)

Values are expressed as mediah @" percentiles)

2=92 for preterm females

b\VVLBW < NBW, Mann Whitney U test p<0.05

°VLBW < NBW, females only, Mann Whitney U test p<0.05
dVLBW > NBW, females only, Mann Whitney U test €5
®Lean mass= fat free masdone mass
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Correlational analysis

Pearson correlational analysis was used to exannmaedie associations between
TotHrsand anthropometric measuré@stHrs,BMI z-valug FMI, FFMI, and body fat
percentwere not normally distributed angeresubsequently transformed using either log
transformation or square root (as indicatechmtables). As shown in Table |&nalyses

were run separately for VLBW and NBW groups, and then separatsekby

Participation inTotHrswasinversely associated with FMI, body fat percent, and
the percentage dat mass stored in the trur&nddirectly associatedvith FFMI and the
lean masgercentn VLBW patrticipants These associations did not reagmnificance in
NBW participants When stratifiecdby sex TotHrs wasot associated with any
anthropometric measune VLBW males. In NBW males, TotHrs was positively
associated with FFMI. INLBW females, TotHrs was inversely associated with body fat
percent and the percentage of fat mass stored in the &nhlgositively associated with
lean masgercent No statisticallysignificant associations were found between TotHrs

and any outcome iINBW females.
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Table IX . Pearson Correlation Coefficients between TotHsper weekof PA and Anthropometric Measurements

All Females
Outcome VLBW NBW VLBW NBW VLBW NBW
BMI z2 -.048 -.047 .180 141 -.045 -.033
Waist Circumference (cm) -.001 -.094 .070 .091 -.091 -.080
WHtR -.040 -.168 .076 103 -.069 -.146
FMI (kg/m2)P -.181** -.211 .060 .049 -.167 -.027
FFMI (kg/m?)® 176* .168 122 .564** .034 -.165
Body Fat (%)° -.258%* -.242 .032 -.143 -.224* 031
Lean (%) .262** 254 -.039 122 229* .059
Trunk Fat (%) -179* -.088 .050 .289 -.207* -.081

2log transformed, variable+4
blog transformed

¢ square root transformed

* significant p<.05

** gignificant p<.01
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The distribution of VigHrs was not normal and various transformations (e.g. log,
square root) did not improve the distribution towards normalcy. Consequgpdgrman
correlational analysis was used to examine bivariate associations between VigHrs and
anthropometrc measures. As shown in Tableafialyses were run separately for VLBW
and NBW groups, and then separategdy Participation in VigHrs was inversely
associated withVHtR, FMI, body fat percent, and the percentage of fat mass stored in
the trurk, and directly associated FFMhdlean maspercentn VLBW participants.
Participation in VigHrs was inversely associated with BMiaiie WHtR, FMI, and
body fat percent, and directly associated with lean pesnin NBW participants.

When stratified bygex VigHrs was not associated with any anthropometric measure in
maleswhether VLBW or NBW. However iWLBW females, VigHrs was inversely
associated with body fat percent and positively assocmtedeanmasspercent In

NBW females, only an inverse association between VigHr3NdtR reachedstatistical

significance.
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X. Spearman Correlation Coefficients between VigHrper weekof PA and Anthropometric Measurements

All Males Females
Outcome VLBW NBW VLBW NBW VLBW NBW
BMI z2 -.073 -.293* -.062 -.113 -.097 -.318
Waist Circumference (cm) -.085 -.339* -.106 -.362 -.070 -.264
WHtR -.198* - 407** -.077 -.358 -.114 -.399*
FMI (kg/m 2P -.336* -.335* -.129 -.226 -.187 -.292
FFMI (kg/m?)® A71* -.056 .010 319 .009 -.345
Body Fat (%)° -.418** -.312* -.193 -.287 -.230* -.225
Lean (%) A3T7* .318* .198 270 .235* 245
Trunk Fat (%) -.233** -.147 -.078 .017 -.170 -.088

* significant p<.05
** significant p<.01
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No differencewas shownn TotHrs, VigHrs, or body composition between
VLBW and NBW malesincluding indicators of central adiposity. VLB¥males
reportedower participationin VigHrs than NBW peersout did not differ in central
adiposity, and hatbwer body fat percetnand a higheteanmass percerthan NBW
females As the body composition results are contrary to our hypotheses and not
consistent with loweparticipationin vigorous PAPA was not testeds a potential

mediator ofbirth weight onbody @mposition.

We did however, performegressioranalysisto determine ifVigHrs was an
independent predictor of body composition in fematesVigHrs was not normally
distributed and various transformations did not improve the distribution toward noyrmalcy
VigHrs was coded as a dichotomous variaklé.e5 hsvs.> 1.25 hrsper week) and
entered into the model. Results of the regression analysis iribatéboth VLBW and
VigHrs wereindependent predictors of botht percentn adolescent females. Bart
weight group (VLBW vs. NBW) accounted for 5% of the variance in body fat percent in

femalesandVigHrs explained an additional 7% of the variance as shown in Table XI.

Table XI. Birth weight group and bodyfat percent in females

Predictors R square change P
Birth weight group 0.05 0.02
VigHrs Group 0.07 <0.01
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Discussion

To our knowledge, this is the first study to examine the effect of physical activity
on the association between birth weight status and measurements ebbhguhsition in
a cohort of adolescents born with VLBW and comgdcetheir terrdborn NBN peers.
Though we hypothesized that VLB#dolescents/ould have decreased participation in
PA compared to NBVédolescentsVLBW adolescentas a grouglid not differin total
hours of physical activity. This contradicts the findings of other studies, who observed
significantly less participation in physical activity in VLBW adolescénts However,
these studies did not examine physical activityipigdtion separately byex Whenwe
examinedmnales and females separatdétiypoecame clear that this difference was

attributable to differences MLBW and NBWfemales.

Unexpectedly, VLBW males displayed participation similar to NBW males in
both total hours of physical activity and the amount of vigorous activity performed.
Similar percentages of VLBW and NBW malearticipated id20 minutes of weekly PA
(75% and 7% respectively), corresponding to the 60 minutes of daily physical activity
recommendedbr adolescentby the CDCto redice risk of chronic disea¥e Males also
demonstrated similargpticipation in vigorous physical activity, Wwi69% of VLBW and
76% of NBW participating in aeast 75 minutes of vigorous activity each week
AlthoughVLBW femalesalsohad similar total hours of physical activity to NBW
females, VLBW femaleparticipated in significantly less vigorous hours of physical
activity than NBW females. Only 34 of VLBW females participated in at least 75
minutes of weekly vigorous Péompared to 62% of NBW femaleghirty six percent of

VLBW females reported no patipation in vigorous activity whatsoever, compared to
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only 7% of NBW females. This is particularly concerning given evidence associating

physical inactivity and increased risk for chronic dis&5¥é>

Also in contradiction to our hypothesis, significant differences were not observed
between VLBW and NBW males in fat mass, lean mass, or indicators of central
adiposity.Althoughwaist to height ratio was higher in VLBW than NBWales, the
difference did not reach significance (p£8). Furthermore95% of NBW males met the
waist to height ratio recommertitan® of less than 0.50nly 73 of VLBW males met
the recommendation. Still, the lack of significant differences in both physical activity
participation and body composition did not allow us to examine the effect of physical
activity as a mediator between birth weight status and body composition in male

participants.

While remaining shorter and lighter than their peers, VLBW females attained
similar BMI to NBW females and measurements of central adiposity. Trunk fat
percentagand fat mass index were similar between groups as Besbite decreased
participation in vigorous activity, VLBW females demonstrated significantly less total fat
mass, trunk fat mass, and bodygatcent thatNBW females contrary to our hypothesis
As VLBW femaleshad lower body fat percemtere not more centrally adipose than
NBW femalesdespitedecreased participation in vigorous activity, it does not appear that
physical activity is a significant mediator of the relationship between VLBW and body
composition in femalestill, low participation in vigorous activity was associated with

higherbody fat percenin VLBW.

We also found tha? LBW femaleshadsignificantlyhigherlean masgercent

than NBW females, howevéne absolute amount of lean mass was lower associated with
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their lower body sizeAs speculated by othé?$® the smaller stature and lowlean
mass and corresponding decreased ability to generate larusocwerthan theirterm
bornpeers mayleter thenfrom participation in sportsConsequently he finding of less
lean mass in comparison to peeray partiallymay have contributed to tliecreased
participationin vigorousPA that we observed in our cohoftVLBW femalescompared

to NBW females

To our knowledge, only onetherstudy** hasadjusted fophysical activity
participation when examining the relationship betwéeBW and bodycompositionin
a cohort of childrenParents of VLBW and NBW children were asked to rate their child's
level of physical activity as less than, similar to, or greater than their géensgh the
study did not report whether physical activity differed between VLBW and NBWE&n
physical aavity rankingwasenterednto their regression analysisaccounted for some
of thevariance in fat mass index. Fat mass index was higher in children with lower
activity ratings(B=0.14)34. This coincides with our results, as we found significant
associations between participation in TotHrs and Vigblitseindependentlyassociated
with lower FMIin all VLBW, and specifically decreased bodypgatrcenin VLBW
females although t only explained an additiona?4 of the variance ibody fat percent

(B=0.07).

The results of our study and that Bgwtrelf* indicate that much of the variance
in body compositiomemains to be explained by other factéisr instance, accelerated
catch up growth, or the upwapercentile crossing of 0.67 standard deviations in height
or weightbefore the age &®’, has beemssociated witlgreater risk of obesity at ages

ranging from 4 to 20 yeats Additionally, head circumference at birth has been linked to
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later okesity risk8. In addition the fetal programming of hormonal responses has been
suggested to influence body compositioilthanges to the HPA axis affecting stress
response has been shown to alter concentratiagisrelin, leptin, and cortisolThese

brain regulated hormones may increase feelings of hunger while decreasing satiety,
particularly in times of stresghich mayfurther promote adipty persons born

prematurely’.

As no other studies stratified participantsdgx simple anthropometric
comparisons of our VLBW group to the NBW group were somewhat consistent with
other studieassessing VLBW and NBW adolesce@serall VLBW participants were
shorter and lighter than their NBW peers, coinciding with results of othdiest®. The
finding of similar waist circumference between VLBW and NBW is alsasistent with
other$*. However, we did not see a differertmetween VLBW and NBW participants in
BMI z score or BMI percentile. This differs from the findings of other studies, which

demonstrated lower BMI in VLBW adolescents when compared to their NBW

peer§,34,36,37

To our knowledggeonly two other studies have examined VLBW and NBW
adolescent body composition using DEX#ewtrell assessed slightly younger VLBW
and NBWparticipants (rean age 10.6)Ihe findings of this study demonstrated
significantly lower body fat percentage and fat mass index when comparing VLBW to
NBW, and nonsignificant differences in fat free mass iftjéx agreement with our
findings.PeraltaCarcelerexamined body composition of ELBAhd NBW 14 year olds.
Though theELBW participantdhad significantly less lean mass, they demonstrated

significantly less fat mass as well. However when body fat percentage and lean mass
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percentage were calculated, ELBW and NBW participants were sitwilhich agrees

with our findings.

Only one study has examined body composition of preterm and term adults after
young adulthoodT he body composition of preterm (ge
termborn adults were evaluated by DEXA (mean age at follow up 35.7). Results of the
study indicated significantly higher body fat percentage in preterm adults when compared
to termborn 35.4% vs. 29.4% respectively, p=0.01). Preterm adults also demonstrated a
higher percentage of truncal fat than tesorn (38.3% vs. 30.1% respectively, p<0.01).
Thirty nine percent of pr et)eompared tiddhdfs wer e
their tem-born peers. This indicates that significant changes in atjyprfghose born
VLBW may appeawith increases in maturation and age. Although our VLBW and
NBW groups did not differ in amount of overweight?6x1.62, p=0.20) or obese X
1.87, p=0.17) pdicipants, a third of our participants were overweight or obese based on
comparisons to age and sex specific reference data (CDC 2000). This along with
decreased participation in vigorous physical activity may put VLBW females at a higher
risk for develojng chronic disease and warrants continued follow up in this population,

with emphasis on examining males and females separately.

Limitations of thestudy includehe potentialfor misrepresentation of physical
activity participaion associated with seteport and lack of adjustment fpotential
confoundingor mediatingvariables. Estimates of physical activity participation as
measured through self report questionnaires may be influenaeddd/error or perhaps
recallbias®. The use of accelerometénsrecording physical activity would provide an

objective measure of PA that would eliminateor in PA measurement attributable to
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self reportWe alsodid notadjustfor other variablesuch as preeclamp8taexposure to
andduration ofbreastfeding %, extentand timingof earlycatch up growtf, andcurrent
diet of participantshat may lead to futuralterationan body compositionConsideration

of these potential confounders and mediators is warranted in future studies.

Future studyshould also investigateeurohormonal regulators of body
composition and adiposithat may affected by fetal programmirkgnally, based on the
differences observed between sexes in our study, we recommend future research
emphasize separate comparisons of males and females in continued follow up and

evaluation.
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Conclusion

Though only lean mass significantly differed when VLBW adolescents were
compared to NBW adolescerdgsmeasured by DEXA, we observed several unexpected,
sexspecific differences between VLBW and NBW participants when males and females
were examined sepaedy. VLBW and NBW males were similan PA participation,
body composition, and central adiposiEgmaledorn at VLBWwere also similar in
central adiposity, bitad lowerbody fat percet and higher perceteéan mass despite
less participation inigorousPA when compared thNBW females Contrary to our
hypothesis, PA was not a mediator of the relationship between VLEM3a@ay
composition, but ratherLBW and PA were independent predictors of body composition
in adolescencd& hough less adiposkan their peers at 14 years of gggh prevalence
of obesity and particularly low participation in vigord@& may putVLBW females at
greater risk for future development of chronic disease. As differences in body
composition may appear with maturity,ntmued follow up evaluation is warranted

the VLBW populationwith particular emphasis on examining eaelxseparately
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Title: Breukhowven 2012, Fat mazs and hipd prefile in youns

Appendix 1

adults bom preterm.

urposa: Aszsess the long term effect of premature birth on lipid levels and fat mass in sarly adulthood.

Population Sample Independent | Dependant varizblels): Fazults
variablaiz): Total FAL trunk FA, limb FM, cholesterol, LDL, | (In comparizon to terms, AGA
Freterm birth | triglveende, apolipopreteins B/A/AL HDL pretermes had significantly . )
Cohort: HN= preterms GA <36 whs | Height measured with stadiometar. - lore limb fat mazs (B8 w2
PEEME M= 288 tarme BMI ealeulated (no raference to standzrds). 7.2, B=003)
SGA: BW - More lean body mass (33 8 vs
Wilean GA:- - Praterms had been belaw -2 sdz | Body composition asseszed via DEXA 486, P=0.01)
122 weeks | admitted to the NICT of the - total fat mass (ke
Erazmus U7 hledical Centre. - trunk fat mazs (kg) HN&
hlezn BV - Term subjects of differeant - hmb fat mazs (kg) - tofal fat mass
0.4 ED5 schools asked to participate - lzan body mass (k=) - trunk fat mass
at randem. #Mote did not caleulate percentages! Alzo did - BOIT 8D (0.2 w013
Year of not define LEM.
Birth: Participation rate =79 3% SGA birth had NS effectz on
Missing “By adding adult weizht SD5 to the multipls body composifion.
Inclusion linear ragrezzion model, we investigatad the
Ageat - Cancasian singlatons aszociation between GA and fat mazs, whereas

follow up:
18-24, Maan
21.0

Ethmicity:
Dutch

Caucazians

- Uncomplicated necnatal
periad

- Max duration of oxvgen of
2 wasks during necnatal
periad

Excluzions:

- seTious neonatal
complication

- andocrine'metabalic
dizordar

- chremozomal defect
- conditions knowm to
mterfara with srowth
- steroids

adult weight SDNS was zzsumed constant, thus
mmdirectly demonstrating the aszociation between
(7A znd fat percentage”

Adpstments

Body comp: age, gender, SES,
birth langth SIS, birth weisht
3D, adult height SDE. Lipd
lewals: all previeus plus fat mass
and LELI
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Title: Darendeliler 2008, Insulin resiztance and body composition in preterm born children during prepubertal ages.
Purpose: Evaluate insulin resistance and body composition in preterm children born AGA or SGA and relations with IGF-1, IGFBP-3 axis.

Population Sample Independent V(z): | Dependent variable(s): Bleanlts
Premature hirth, BMI, IGE-I, IGEBP3, IGFEFI, (In reference to terms, preterms had...)
birth weight Leptin, Glucose, Insulin, HOMA-TB.
Total fat, Truncal Fat
Cohort: N=03 premature GA determined by | BMI expreszed as SDS but no S1z. daff. (Preterm SGA v Term SGA):
Unnamed children bom <37 mother’s last reference for how derived - Higher IGFEP-1 (20.4 vs 53.1, p=0.003)
weeks GA in the menstrual period - Lower tnzulin (3.0 vs 23.7, p=0.001)
Mean GA: 325 | Istanbul and‘or antenatal After overnight fast, serum samiples | - Lower HOMA-IE (0.1 vs 0.7, p20.001)
wesks Neonatology Unit ultrasound drawn for glucose, insuling IGF-1,
examination and if | IGFBP-3, IGFBP-1, free T4, Sig. diff. (Preterm AGA vs Term AGA):
Mean BW =86 children born | not conclusive by | thyrotropin (TSH), leptin and lipid | - Lower IGF-1 (3.0 vs 8.3, p=0.001)
{SGA): at term “recruited Ballard aszeszsment | levels including cholesterol, - Lower glucose (4.7 vs 5.3, p<0.001)
-1.95D8 from a parallel (4] triglyceride, LDL and HDL
study™ fractions. NE diff. in BMI, fat mass, leptin, or body
Mean BW GA, birth weight composition. Body composition values not
(AGA): SGA=BW or birth | taken from hespital | HOMA-TR (homeostasis model reported.
-0.3 5DS length <10% files aszessment for insulin resistance)—
percentile [insulin (microll/ml) x glicose Inn discussion, reports that DEXA unable to
Year of Birth: {mmeolT)])22.5 distinguish subcutanecus fat from
Missing Preterm SGA N=30 intraabdominal fat, and truncal fat measured
Term SGA N=42 Body composition DEXA on DEXA not the zzme as abdominal fat
Age at follow Preterm AGA WN=63 - whole body fat (kg)
up: Term AGA N=44 - lean body mass (kg, does not say Main finding of the study:
4.6 years whether this included bone content) | - Preterm children have similar insulin
*Included 11 pairs - trunk fat (from chin to oblique resistance compared to term children
Ethnicity: of twins and 1 triplet lines passing through femoral necks) | provided they reach an appropriate height for
Turkizh -FhI their target height and have normal BWIL
Exclnsions: - FFMI
- nenrological
impairment )
- BeVers systemic
- matformations Adjustments

Waot clear, posaibly parental education
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Title: Euzer 20035, Aszsociations between prenatal and infaney weight gain and BMI, fat mass, and fat distribution in voung adulthood: a prospective
cohort study in males and females born very preterm.
Purpose: Study the association between prenatal, postnatal and late infancy weight gain and body mass index, fat mass, and fat distribution in young

adulthocd.
Population Sample Independent variable(s): | Dependent variable(z): Eezults
Preterm birth, early Weight, height, BMI 5D scores, fat
postnatal and late infancy | free mass, fat mass, body fat
weight gain percentase and fat distribution
POPS cohort hiales and Weight and length Standing height and weight measured | Birth weight 5D zcores were positively
females born measured by physicians | on a balance scale and with a associated (P <0.05) with
Mean GA: <32 weeks of and nurses, expressed as | stadiometer. - Height (B=338)
20.7 weeks gestation 5D scores with Dutch - Weight (B=.365)
reference valnes. BMI calculated. -  BMI 2D scores (B=152)
Mean BEW: Inclusicns: - Fat free mazs (B=1211)
1316 grams Those without Waist circemference measured at
congendtal umbilicus after filll expiration. WS associations:
Year of Birth: | malformations - fat mass
1983 leading to Skinfolds taken on left side of body at | - % body fat
changes in body triceps, biceps, subscapular and iliac. | - subscapular to triceps ratio
Age at follow | proportions or - waist circumference
up: 19 years body Fat mazss and fat free mass calculated
Ethnicity: Subscapular to triceps skinfold Adjustments
Dutch Response rate: thickness calcolated as index of
62% truncal to peripheral adiposity. Race, SES, PA
Excluzions
- § wheelchair
bound
- 4 medication
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Title: Fewtrell 2004, Prematurity and reduced body fatness at 8-12 years of age.
Purpose: Test the hypothesis that both fat mass and fat free mass are proportionately lower in children born preterm than in children born at term.

Populaticn | Sample Independent Dependent variable(s): Eesultz
variable(s): Fat mass, fat free mass Preterms va terms
Preterm birth
Cohort: N= 497 preterms <37 weeks GA Haight and weight digital scales | BLI:
Unnamed =05 terms and stadiometer. - lowar 17.5 ws 182 [p=10.03)
Birth wt <1850 2.
. i g MUAC and waist cireumfarence | Warst circumferance
Mean GA: | Inclusions: Infants . X . .. L
N azsessad with paper measuning | - N8, not 2 ratio or medifisd for body size, 20 not 2 good indicator
31 weeks rmut;]d fmm _5 tape. of adipesity...
NECA] units m
Mean BW: | Cambridge, Biceps, triceps, subscapular and | Skinfiolds:
1377 grams | Leicester, & suprailiac skinfold thicknesses | 1) Slanshter equations:
Nottingham measured twice using skinfold - lowrar body fat % (184 = 2003, p =0.001)
Year of calipers. - lowar FIO (3.34 s 3.83, p<0.003)
. -FFMINS
Birth: - .
. N PA: parents were asked to rate 1) Deurenbers eguations:
1993-1993 | Exclusions: child lass, same more. ormuch | - lowar body £2t % (18,8 vs 205, p=0.005)
- Congenital more active than peers. - lowrar FVI (3.38 vs 3.89, peilO1)
Age at Matformations -FFMINS
follow up: | - Severe brain DEXA performed on 200 3} Preterms =i=.
8-12 years | damage preterm children i light - Lower biceps (p=0.03), triceps, and suprailiae (p=0.035) thickness
- If breastfed past clothing and all term children - Lower arm fat area (p=0.001)
Ethnicity- 1 ital discl o - Lower ratto of triceps to subzcapular thickness, sug. mors truncal
Ensli ) A and fat deposition
Tfover 100 Blaug;lli'erusad[:lzr:hu'g fat dapozihon
old at time of FM and FFM from skinfolds. | DEXA
discharge. - lowrar body fat % (2001 we 233, p=00035)
Arm mmsels area and amm fat - lowar FOLIT (1.45 vs 131, p=0.01)
area caloulated from triceps -FFMINE
skinfold.
Pa:
FMI and FFMI calculated from | Eegression of DEXA FILI
FM and FFM to normalize for - Femals B=44
height. Bone muneral conftant - Actrvity B=10.14
subtracted from lean mass. - Pratarm to term B=0_12

o association between birth waight 3D score or gestation and later
FMI or FEMLIL

Admuztments

Sex, activity rating, prematnors vs term borth, fanner stage, aze
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Title: Gianni 2007, Regional fat distribution in children bom preterm evaluated at school age.
Purpose: To assess total bodv fat mass and body fat distribution in a cohort of former preterm infants and age matched children born at term.

Populaticn | Sample Independent Dependent variable(s): Eesults
variahle: BMI, FMW, LM, limb fat mass, (In comparizon to terms, preterms had
Premature birth | trunk fat mass, FMWI, LM, tronk: zignificantly. ..}
fat index, and limb fat index
Cohort: N= 31 preterms GA <34 weeks | Height measured with a - Lower BMI (13.5 vs 16.8, p <0.03)
Unnamed | N=40 terms stadiometer and weight with - Lowver total fat mass (3.5 vs 4.8, p <0.03)
Obtained from | digital scale. BMI calenlated and = | - Lower fat mass index (2.76 va 3.76, p=0.03)
Mean GA: | 39 eligible children born | follow up zcores calculated with ANTHRO | - Lower limab fat mass (1.8 vs 2.5, p=0.005)
30.5 weeks | at the NICU of the records. software from CDC. - Loweer limb fat index (1.3 vs 1.9, p=i0.03)
authors’ institution Milan
Mean BW: | Italy, parents of 8 refiuzed | GA based on Body comp. assessed via DEXA: | No significant difference in
1410 grams | to talce part in the study. | last menstrual | - WE lean mass (kg) - Lean mass
period and first | - WD fat mass (kg) - Lean mass index
Year of Inclusion: singleton, BW | trimester - limb fat mass (kg) - Trunk fat mass
Birth: =1800g, GA <34 weeks, | oltrascnogram. | - trunk fat mass (kg) - Trunk fat index
2001-2002 | normal development at 2
years of age. SGA=BW Masses were normalized for height | SGA positively correlated with trunk: fat mass
Apge at <10t percentile | to vield (le/m"2) content (r"2=0.37, p<0.03)
follow up: | Exclusion: congenital -FnI
4366, diseases, chromosomal - lean mass index {LMI) “Children born preterm showed a pattern of fat
mean 3.6 abnormalities, CNS - trunk fat index deposits favoring the trunl: relative to the
injury, necrotizing - limbs fat index extremities becanze the lack of adipoze tissue was
Ethnicity: | enterocclitis, chronic limitad to limbs, whereas tronk fat was not
Ttalian lung dizease and =2 *Did not define trunk or limb, did | different compared with children born at term™
hospitalizations after not report percentages
discharge from the ICTUL
“Terms matched for age
and zex. with weight btw
10% and 907 percentiles
according to North
Italian gprowth charts T
recruited from an Adjustments
ongoing study in healthy Age
children™ -
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Title: Hack 2003, Growth of Very Low Birth Weight Infants to Age 20 Years

Purpoze: Examine gender-specific changes in growth from birth to 20 vears old and identify the correlates of growth attainment at 20 vears old.

Population Sample Independent Dependent Eesnlts
Characteriztics variahle: variable(s):
Birth weight Weight, height,
EMI
Cohort: VLEW infants Weight and Measnred with an | At §:
Unnamed born 1977-1970 length measnred | electric scale and - VLBW males had significantly lovwer
and treated in supine. stadiometer. o mean weight (z-zcore 20.78(-1.10, -0.46) p=0.001
Mean GA: Cleveland, Ohio. o height (z-score -0.46 (-0.74, -0.18) p=0.01
29.8 week BMI calculated o BMI{z-score -0.72 (-1.03,-0.42) p=0.001
N =193 preterms, nzing age and sex - Gender difference: Females significantly different in mean
Mean BTW: 103 male specific prowth weight and BMI but not height.
1189 gramsz | 92 female data from CDC o Mean weight (z score <0.390-0.71,-0.07) p=20.05
SINE Z 3COTES. o BMI (z score -0.41 (-0.72, 20.11) p=0.01
Year of Original sample
Birth: 312, 64% sumaval At 20:
1977-1979 rate. - VLBW males had significantly lovwer
o mean weight (z-score -0.86(-1.19, -0.54) p<0.001
Age at follow | Response rate: o height (z-score -0.44 (2072, -0.13) p=0.01
vp: 8 and 20 | 68% o BMI (z-score -0.75 (-1.08,-0.43) p=0.001
- VLEBW females did not differ in mean weight, height, or
Ethnicity: Exclnsions: EMI anymore
Asmerican, - NENIOSENR0TY
50% black impairments (23) - Sig. more SGA (wt < -2 5D for GA) than AGA VLEW
- Liddles males remained < -2 5D in weight and height.
syndrome (1) - S0GA females did not differ significantly from AGA
- pregnancy (12) - *Females have better growth outcomes than males, makes
- mdszing growth setize
measurements (9)
Adjustments
Compared to 101 Iaternal education, age
male and 107
NEW controls
selected at § years
old, born with =37
weeks GA
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[Title: Huke 2013. Prematurity is not associated with intra-abdominal adipesity in 3 to 7 year old children.

Purpose: To compare body composition and abdominal fat partitioning between 5-7 vear old children born preterm and born at term.

Population | Sample I variable: Drependent variable(s): BEesults
(In reference to terms, preterms had. )
Premature birth | BMIL, Wadst to hip ratio, waist
circumference, FWI, %oF ML 20lAAT
Cohort: Preterm children of or =33 weeks GA, | Weight and height measured, BMI Preterms vs terms
Unnamed | below 33 weeks GA. from hospital calculated using references of Kromeyer-
records Hauschild. BMI 5% lower (15.1 ws 159 kg/m™2,

Mean GA: | German children that p=0.003)
208 weeks | showed up for mandatory WiH: Waist and hip circumferences

health exam required to meazured, calculation reported elsewhere. | BLA aszessments:
MhMean BW: | enter school system and - %BF lower (18% vs 21%, p=-0022),
1434 grams | those that responded to Body fat - FMI lower (2.82 vs 3.36, p=0.0028)

mailings from pediatric - Bioelectrical impedance analysis
Year of offices and newspaper meazured after fast Skinfold assessments:
Birth: advertizements. - Skinfold calipers of biceps, triceps, - WS diff. in body fat percentage (18% vs
Missing suprailiac, and subscapular. Fat calculated | 19%, p=0.21)

N=116 preterm from triceps and subscapular thicknesses | - WS diff in FMT (282 vs 3.14, p=0.10)
Age at N=120term using Slanghter equation.
follow up: MET:
5-T vears Excluzions: Fat mazs index (FMI): - Total abdominal adipose tizzve lower

- type 1 diabetes - fat mass (kg)'height (m"2) (p=0.04)
Ethnicity: | - chromosomal - from BIA and skinfold measurements - WE diff. in %[AAT
German abnormalities

- major disability %ILAAT (intra-abdominal adipose tizsue)

- chronic illness - Aszzessed by MREI

- corticosteroid therapry - 14 AT= Total abdominal adipose tissue

volume (TAAT) minus volume of

MREI subentanecus adipose tissue

N=68 preterm, 86 term - BRlAAT =TAATTAAT

Exclusions:

- 16 refiizal Adjustments

- 60 insufficient

cooperation Prematurity, family history of CVD,

- 6 metal implants maternal BV, parental BN, SGA, sex,

age
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Title: Kajantie 2010, Adults born at VLEW exercize less than their peers born at term.

Purpose: To study the effects of VLBW on PA an important protective and modifiable factor.

Population | Sample Independent | Dependent variable(s): Eesults
variable(s): | BMIL percent body fat, lean mass

Cohort: = 163 VLEW BW <1500 | Standard anthropometry No difference in BMI or percent body fat for ether
Helzinki 1= 138 term Erams men or womein. No whole group analysis.
{MNote! Hologic Discovery A DEXA
Same Both men and women were significantly shorter
cohort as 73.7% response rate from and lighter.
Kazeva) VLEW and 60.5%

response rate from terms Lean mass was significantly different, but not
Mean GA: reported as a percent of body composition o as an
203 weelks | Exclusions: index.

- cerebral palzy (18) - Women: 222 vz 22.7 kg, p <0.0001
Mean BW: | - blindness (3) - Men: 54.6 v2 61.1 kg, p<0.0001
1141 grams | - developomental delay

6
Year of - severe hearing deficit
Birth: (1)
1978-1985
Age at
follow up:
223 years
Ethnicity:
Dutch

Adjustments

Height, parental educaticn, lean body mass,
percent body fat
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Title: Mathai 2013, Increased adiposity in adults bom preterm and their children.
Purpose: Examine body composition and CVD risk factors in adults born preterm and their children.

Populaticn Sample Independent | Dependent variable(s): Eezults
variable(s): | BMI {In comparizon to term, preterm...)
Premature
birth
Cohort: 534 survivors of trial GA =36 Height and weight recorded, and | BL
Offspring of contacted at 30 year weeks transformed into SDS for GA - Whole group N8 diff, women NE ﬂlﬁ_:
mothers from the | follow up, of thesze 127 {Swedizh reference standards). - Ilen sig. greater (34.2 v= 284, p=0.021}
Am Steroid | lived in Anckland. 98 . Sigmficant differences i adults:
Trial were contactable, 27 Body composition - Higher body £t % (35 4 vs 20.4, p=0.011)
declined participation. -DEXA. - Higher % truncal fat (383 v= 30.1, p=0.006)
Mean GA: 19 excluded due to - Higher android fat to gymead fat ratio (1.05 vs 053,
33.3 weeks chronic illness. OF Phoysical activity 0=0.004)
these, 31 were preterm - Assessed by questionnaire (no | - 38% preterm obaze vs 1£% tarm (BA =30 ke/'m2)
P—I]?SE:]“; and 21 term. m‘ﬂjﬁ dity) d . M5 diff m PA level or mean caloric infake.
. N=31 Prem adults and intensity of exercise. S1g. diff. m children of preterms vs children of terms
Year of Birth: and their 37 termbom - Graded: - Higher % truneal fat (15.8 v 12.3, p=0.048)
1969-1974 children {mean age &) 0=-<30 min at least 4 dayz'whk - Higher andraid fzt to gymeid fat ratio (0.71 vs 060,
1=30-60 min at least 4 dayswk | p=0.005)
Age at follow wp: | N=22 term adults and 2 ="60 mins at least 4 dayswk | - NE diff in BMI, tofal body fat %4
33.7 years thel ]Fimtmn Food diaries collected for taro PA and diat data not shown.
Ethnicity: working days and cne weekend Oreerall indicates that adversa cutcomes asseeiated with
New Zealand *Very small percentage day. preterm birth may axtand to the next zeneration.
Eurcpean of original cohort
studied!
Children excluded
having entered puberty,
if preterm_ if 3GA_ and
for having a 1¢ degree
relative with diabetes.

Admstments

Ethmecity, staroid exposure, age, gender, BIVI
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Title: Peralta-Carcelen 2000, Growth of adolescents who were born at ELBW without major disability.
Purpose: Compare growth between adolescents born at ELBW (£1000g) and adolescents who were bom at NBW (22,500g).

Population | Sample Independent v.: Dependent variable(s): Eesults
ELEW BML body fat, lean soft tiszne mass,
bone mineral mazs, bone mineral
denzity
Cohort: Cross sectional design, 33 ELBW BW =1000g extracted Physician blind to BW performed Mo significant
Newborm | {(=1000g) matched by sex, race, age, | from Newbom Follow assessments differences betoreen
Follow-up | and SES to 53 NBW (22 300g) Up Program database. ELEW and NBW in any
Program adolescents. Height and weight obtained 3 titmes, outcotne.
GA derived from last with data recorded when 2 equal

Mean GA: | ELBW participants were born in maternal menstrinal measures obtained. Z scores calculated | SGA did not make a
282 weeks | Jefferson county hospitals, 55% period, clinical history, with ANTHRO software from CDC. difference.

survived without major disabality physician examination, Beference population provided by
Mean BW: | and eligible. Of the 93 eligible, 69 and ultrascund fetal National Center for Health Statistics
849g were contacted, 53 completed study. | measurements. Growth Charts.

37% participation of elizible. WNBW
Year of recruited from 1. Alabama SGA if BW =102 Body composition assessed by DEXA
Birth: Adolescent Clinic, Children’s percentile - body fat mass
1978-1984 | Hospital of AL Volunteer Program, - lean tizzue mass

and Camp Birmingham Summer - muscle mass
Apge at Program. - body fat percent
follow up: - lean tissue percent
1485 years | Exclusions: - muscle mass percent

- major neurodevel
Ethnicity: | disability (IQ <70, cerebral palsy
- 56.6% with sig. dizability, blindness,
white deafness)
-43.4%
black

Adjustments

Sex, race, sexual
maturation rating
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Appendix 2

Title: Clemm 2012, Aerobic capacity and exercise performance in voung people bom extremely preterma |
Purposze: Compare zerobic capacity and exercize performance of children and adolescents born extremely preterm and at term, and relate findings to
medical history and lifestyle factors.

Population | Sample Independent | Dependent variable(s): Besults
variable(s): | Level of LTPA (Compared to controls, preterms. )
GA or BW
Coheort: =75 preterms GAZIE Two validated questions - More likely to report LTPA of 2-3x'wk or more
Western 1= 75 confrols weeks 1y Apart from at school, how | (34% of preterms vz 72% of controls, p<0.001)
Norway often do vou vseally
Two population based of exercize so much that vou | - More likely to report LTPA of 2-3 hours'wk or more
GA: 23.8- | cchorts born in western zet out of breath or sweat? | (36% of preterms vz 39% of controlz, p=0.004).
283 weeks | Norway. BW 1000 2} Apart from at school, how
grams many hours a weekl do VoU | 1asie 5 Muber of Tunin Pur wae wan
Sufactant only available usually exercize 3o much Eitrocurncuter Plwicel Aoty
BW:831- | to 1991-1992 cohort, that vou get out of breath """'I:'- “l it} ‘*\-I-*-'ﬁ
1173 grams | administered to 51% of of sweat? = ’ - -
STOrS. e Y o :
Parental answers uzed for manthly
Year of 130 preterms admitted, voungest cohort. incd
Birth: &6 surviving at follow up e weeldy 2303
1991-1992, | {66%). Five declined Participation handled as ordinal g s e ez
1982-1983 | participaticr. 349 categorical variables. 44 tirvea
inclusion overall e
Age at 46 from the 1982-1985 FEET I M ro
followup: | cohort, 35 from the 1991- g TP
106 and 1992 cohort.
16.5
Exclnsions:
Ethnicity: - unable to mun (5) -y o
Norwegian | - submax test effort (1)
{white) 4 b P ;
4 i i
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Title: Kajantie 2010, Adults born at VLEBW exercize less than their peers born at term.
Purpose: To study the effects of VLBW on PA an important protective and modifiable factor.

dichotomized at once a week or less.

- Aszked to rate leisure time exercise intensity
as comparable to walking, intermittent
walking and light ronning, light renning, or
brisk wallking, dichotomized as walking or
other alternatives.

- Asked to rate average duration of leisure
time exercise session as one of 4 options,
dichotomized at 30 mimites or less.

Population | Sample Independent | Dependent variable(s): Eesults
variable(s): | Occupational commuting, leisure time non
BW conditicning, and leisure time conditioning (Compared to terms, VLBW..)
PA
Cohort: =163 VLEW BW <1500 | Selfreport questionnaire Conditioning L TPA
Helzinki 1= 188 term Erams - lower frequency (OF: 1.3 (0.74-2.27), p=0.04
{Note! Occopational PA dichotomized, physically - lowver intensity (OF: 2.81 (1.33-5.84)
Same inactive and physically active work. £=0.0001)
cohort as 73.7% response rate - ghort gezsion duration (OR: 3.07 (1.14-8.24),
Kaseva) from VLBW and Commuting assessed in minutes spent E=0.0001)
60.5% response rate walking, biling, or otherwise exercising and
Mean GA: | from terms dichotomized: low (<30 min/day) or high Low frequency (<1l
203 weelks (=30 mins/day). Low intensity (walking)
Exclusions: Short session duration (<30mnmin)
Mean BW: | - cerebral palsy (18) Leisure time non conditioning assessed in
1141 grams | - blindness (3) mins spent gardening, cleaning, household Wo difference in occupationz], comumuting, or
- developomental repair or similar activities and dichotomized: | nonconditioning LTTPA
Year of delay (7) low (<1 hour) or high (=1 hour).
Birth: - severe hearing
1978-1985 | deficit (1) Leisure time conditioning assessed with
questions:
Age at - How mmch do you exercise and stress
followr up: yourself physically in your leisure time? 4
223 vears responze options, leading to categorization as
physically active of inactive.
Ethmicity: - How often do you engage in sports or other
Dutch forms of exercize? 7 response options

Adjustments

Height, parental educaticn, lean body mass,
percent body fat, smoking
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Title: Kazeva 2012, Lower conditioning LTPA in voung adults born preterm at VLEW.
Purpose: Assess PA in healthy voung adults born preterm at VLBW compared with term-born controls.

Population | Sample Independent | Dependent variable(s): Eezultz
variable(s): | Yearly frequency, total time, total volume, | (Compared to WBW, VLBW.. )
BW and energy expenditure of conditioning,

non conditioning, and commuting PA
Cohort: n= 24 VLEW BW 1,300 | Self report questionnaire: Conditicning L TPA*:
Helzink n= 101 NBW grams - validated - less frequent participation (-38.3% (-

- 30 item 359, 7.7 p=005)
Mean GA: | Controls matched for age, sex, - PA over the past vear - less total tume (-47.4% (-71.2, -4.1)
29.5 weeks | and birth hospital. p=0.03)

Self reported monthly frequency of PA - lower total volume {-44.3% (-63.8, -
Mean BW: | Original cohert 335 VLBW and transferred into vhits of timesyear and 0.2) p=0.03)
1157 grams | 373 WNBW, 255 VLEW and 314 duration of each PA session nzed to - less energy expenditure (-33.9% (-

WNBW living in area and invited. caleulate total time. T8.8, -9.4) p=0.03)
Year of
Birth: 166 VLEW and 172 NBW Intensities transferred mto METS, used to | ®Adjusting for lean body mass instead
1978-1983 | aftend V1 calculate total volume. of BMI attermated all differences!
Age at Ezxclusions: Energy expenditure = (total No differences in non-conditicning
follow up: | - developmental delay (25) time)(MET }{weight). LTPA or comumuting PA.
21-29, - refusal for further contact (4)
mean 249 | - abroad (117 Vigorous PA =5 METS.
Vears - untraced (2)
- pregnancy, medication, type 1

Ethnicity: diabetes {7)
Finnish

Invited 159 VLEW and 154
NEBW to VI 113 (71.1%)
VLBW and 105 (68.2%) NBW
participate.

Ezxcluzions:

- No PA data (12)

- Cerebral palsy or mobility
dizability (8)

Final analysis 94 VLEW and
101 NEBW.

Adjustments

Age zex BML amoking, highest level
of parental education, perscnality traits
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Title: Boberts 2013, Quality of life at age 15 vears after extremely preterm birth in the post-surfactant era.

Purpose: Assess the self reported quality of life, health status, self-esteem, and fonctional outcomes at age 18 years of extremely preterm or ELBW

adolezcents compared with WBW controls, and assess whether these outcomes are related to GA or BW.

Population | Sample Independent | Dependent variable(s): Bleanlts
variable(s): Physical functioning, role limitations owing (Compared to NBW, EPELBW..)
GA ot BW to physical health problems, self-esteem
Coheort: 1= 194 extremely GA <28 wks | BE-36 - Lowver total physical functioning scores
Victoria preterm/elbw “well validated 36-item questicnnaire (p=0.001)
Anstralia or measures phyzical and mental health across &
=148 controls domains™ - Less regular PA over the previous 6
Miean GA: BW <1000z menths (OF:0.5 (0.3-0.8), p=0.01)
26.6 weeks | Controls recruited at Physical heatth summary score derived from | [40% of EPELEW vs 56% of controls]
birth and matched for 4 subscales:
Mean BW: | age, sex, and social - phyzical fanctioning “10 ftems describing
887 prams | status. BW >2490g. ahility to do phyzical tasks
- role-phiysical “4 items about difficulties or
Year of “Trata available for 65% limitations in physical ability™
Birth: of EF/ELEW subjects - bodily pain “2 stems™
1991-1992 | and 37% of controls™ - general health 5 items™
Age at Excluzions: Scores converted to norm based scores, mean
follow up: | - major disability 50 & 5D 10.
18
Cooperamith Self esteem Tnventory
Ethnicity: “25 forced choice ttems with good constroct
Anstralian validity and test-retest validity™

Adjustments
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[Title: Rogers 2005, Aerchic capacity, strength, flexibility, and activity level in unimpaired ELBW survivors at 17 vears compared with term born,

Purpese: To compare aerobic capacity, strensth flexibility and activity level in ELBW adolescents at 17 vears of age with term born controls.

Population | Sample Independent | Dependent variable(s): Eezultz
variable(s): | Level of past and present sports
BW participation, cccurence of (Compared to controls, ELBW.. )
musculoskeletal pain past and
present, frequency of activity,
enjoyment of activity, happiness
with fitness level
Cohort: =53 ELBW BEW=800 | *“Questionnaire by physiothereapist™ | - less past sports participation (p<0.001)
nnnamed =31 controls Erams [62% ELEW vz 92% contrels]
Mean GA: | Onginally 250 infants Did not report results well. - less eurrent sports participation (p0.001)
25.8 weeks | admitted to NICU of [34% ELBW vs T4% controls]
British Coluombia 148
Mean BW: | died, leaving 98 (3004). - less frequent participation in PA (p=0.0001)
719g
Exclusions: Gender difference, boys more active than girls
Year of - mental retardation (p=0.02).
Birth: - nonambulatory cerebral
1981-1986 | palsy Mo difference in
- visual impairment - reported enjoyment of PA
Agpge at worse than 200200 with - degree of satisfaction with level of fitness
follow up: | correction
173 years | - hearmng loss with
hearing aids requiring
Ethnicity: | educational adaptation
Canadian
79 eligible, 53 consented
{6?%} a 1y
Controls born 1983-1984
followed since age 3. & ]

Fig 3. Participation in physecal activit

Frequeé ncy
im ELBW versus conirol feens
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Title: Saigal 2006. Compariscns of current health, functional limitations, and health care use of young adults who were borm with ELBW and NBW
hrysical ability, fonctional limatations and health care use of ELEW and NEW voung adults.

Purpose: Compare current health status,

Populaticn Sample Independent | Dependent varizble(s): Bleanlts
variable(s): Phrysical self efficacy, regular participation in | (In comparizon to NBW, ELEW ...}
Birth weight | sports and strenuous activities, physical self
presentation confidence
Coheort: n= 166 ELBW BW 501- SE-36 - lower total scores in physical zelf-
Central-west | survivors (301-1000g) | 1000g “well validated 36-item questionnaire efficacy (p<0.001) *
Ontaric measures phyzical and mental health in the - lowver scores in perceived physical
Of 397 live births, 179 previous 4 weeks across § domains™ ability (p<0.001) *
Mhean GA: survived hospital
271 weeks discharge 13 Phrysical heatth summary score derived from | - less regular participation in sports and
subsequently passed 4 subscales: strenmcus activities (p=0.001)
Mean BW: away - phyzical functioning “10 stems describing | [38% of ELBW vs 50% of NEW)]
841grams ahility to do physical tasks
Exclusions: - role-phrysical 4 items about difficnlties or | - maore likely to attribute lower
Year of - 9 who were lost limitations in physical abiliy™ participation rates to health conditions
Birth: - B refuzed - bodily pain “2 ftems™ (p=0.004)
1977-1982 - general health 5 items™ [22% of ELBW vs 9% of NEW]
166 available,
Age at follow | cuotcomes reported for Scores converted to norm based scores, mean | Gender difference! When stratified by
up: 23 yr 149 (00%) including 7 50 & 5D 10. gender no sig. difference in proportion of
with zevers female individuals who participated and
Ethnicity: NEUTOSSNE0ry Physical Self Efficacy Scale those unable to participate as a result of
04% white impairmerit health conditions. Sig. differences
“gelf administered questionnaire that observed among males (p=0.001).
Term subjects: 145 provides info on total physical self-efficacy,
available, 5 lost to perceived physical ability, and physical self
follow up, 7 refiused. presentation confidence™
133 evaluated (92%0)

*No measure of PA reported.

*differences persisted even when
individuzals with newrosensory impairment
were excluded

Adjustments

Birth weight group, gender
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Appendix 3

WAKE FOREST UNIVERSITY HEALTH SCIENCES
DEPARTMENT OF PEDIATRICS

PATIENT ASSENTFORM

Antenatal Steroids and Blood Pressure in Childhood

Principal Investigator: Lisa Washburn, MD

Co- Investigators: T. Mi chael O6 Shea, MD , MP H; Patri
Smith, MD; Leon Lenchik, MD; Paula Sisk, PhD

Why am | here?

We want to tellyou about a research study about children who were born @&lyant to see if
you would like to be in this research stu@y. Washburn and some other people at this medical

center are doing this study.

Why is this study being done?

By doing this studyou will help us learn more about the medicines we give to help premature

babies and about how blood pressure changes as tiny babies grow up.

What will happen to me?
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This study is made up of three visits. You do not have to do everything in the shatti¢ipate.

Only if you want to be in the study, the following things will happen:

This is what will happen on every visit:

We want to know how much you've grown! We will weigh you, see how tall you are, and
measure your arm muscle.

We will check yourblood pressure while you are sitting dowho take your blood pressure

we will put a band around your arm that gets a little tight for a second or two but it doesn't hurt.
We will ask you some questions about your health, habits, and activities. Vééswilisk you

to look at some drawings of the stages of puberty and ask you to circle the pictures that look
the most like your body looks now. So that you won't be too embarrassed you will do this in

private and put the form in a sealed envelope and ittvwean have your name on it.

This is what will happen on your first visit:

1.

2.

We will ask you to pee in a cup. You can do this all by yourself in the bathroom. So, if you
need to use the bathroom when you get here let us know! We will save the samptauuntil

have time to decide if you want to do the study. This urine sample will be sent to the lab to
check how your kidneys are working.

We will collect some of your spitVe will ask you to chew a piece of sugarless gum and then
spit into acontainerWe will ask you to do this 2 times.

We will check your blood pressure after we put a bag of ice on your forehead! How your blood
pressure changes when you get the cold feeling on your head will tell us more about how your
blood pressure may lwehen you get older. You will be asked to lie on a bed and we will take

your blood pressur@hen we will put a bag of ice on your forehead. This will last for 1 minute.
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We will take the bag of ice off your forehead and then we will take your blood presseee
more times while you lie on the bed. You will have 3 sticky pads called electrodes attached to
your chest so we can see how fast your heart beats during théotestill also have a strap
around your stomach so we can see how fast you are bigedthimbag of ice will feel very
cold, probably like an ice pack you may have put on your head when you bumped your head!
You can stop the test at any time.

4. We want to know whVdewan ywutd keep abeeoed of whah you eatgor
three dag. A nutritionist will show you how to do thi$¥e may move this part to your second
or third visit.

5. We will ask you to pee in a cup at home on the morning of a next Yait.will be given

supplies and instruction¥ou will bring this urine to the GCRC.

This is what will happen on your second visit:

1. You will collect your urine (pee) in the morning and bring it to the GCRC.

2. We will ask you to pee in a cup when you get to the GORM.can do this by yourself in a
bathroomWe will send this urine to thab to check how your kidneys are working.

3. We will also ask you to chew gum and spit in a tube.

4. We will do some breathing test/e will also ask you to lie on a bed while we monitor your
heart rate and breathing. For the breathing tests, you walsked to blow into a mouthpiece
with nose clips on your nos¥ou will have to take deep breaths in and blow out hard and fast.

5. We will ask you to do the exercise test. For the exercise test, you will also have to blow into a
mouthpiece and wear nose dligrhile you ride an exercise bicychou will have sticky pads
called electrodes attached to your chest so we can see how fast your heart beats during the test.
You will have a strap around your stomach to see how fast you are breatiplagtic clip

with a red light will be loosely attached to your finger so we can see how much oxygen is in
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your blood while you exercise. Your ride on the bike will start out very easy like riding on flat
ground.Every minute it will get harder and harder, like going wgteeeper and steeper hill.
is important that you give your best effort and we will cheer yourbe. bike ride will only
take 5 to 10 minute¥.ou may feel tired or short of breath or may even cough or wheeze during
or after the test. You can stop tlesttat any time.

6. After the exercise test, we will ask you to lie on a bed while we monitor your heart rate and
breathing. Next you will do some more breathing tests while sitting in a @eawill ask you
to breathe in some medicine called a bronchaatilar Albuterol.You may have breathed in
this medicine as part of testing you have had in the past or may even use this medicine at home.
Several minutes later, you will do the breathing tests one more time to see if the medicine made
a difference in youbreathing. This medicine sometimes causes people to have a fast heartbeat
or feel jittery.If this happens it usually only lasts 4 to 6 hours.

7. During the breathing test and exercise test, you may also feel short of breath, tired, lightheaded,
or it may make you wheeze or cougHowever, the doctor will be nearby and all of the people
involved have done many of these tests and know how to take care of these problems quickly.

8. We will ask you to chew gum and spit into a container again.

This is what will happen on your third visit:

(You will need to collect and bring a morning urine saniplgou did not do this at

Visit 2.)

1. We will ask you to pee in a cup. You can do this all by yourself in the bathroom. This urine

sample will be sent to the lab to check how your kidneys are working. (If you are a female, we
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will need to do a pregnancy test on your urine sample before yauthe\DXA scan on this

visit.)

We will measure around your waist with a measuring tape and measure the thickness of your
skin on your arm, below your shoulder blade, and at your hip bone.

We will ask you to do some garike tasks like throwing andatching a ball, walking on a

line, balancing on one leg on a low (2 ¥z inch high) balance beam, and copying a square. These
tasks will take about 15 minutes to do.

We will ask you to have a DXA scan which is a good way for measuring your body composition

T or how much of your body is made of bones, muscle, and-tatthe scan, you lie very still

on a table while a metalpay arm passes above you from your head to your ¥ms. feet

may be held in place with tape to help you lie s¥ilbu will not fed any pain or discomfort,

and the scan only lasts about 5 minutes.

For young women we are required to do a urine pregnancy test before the DXA scan. Even
though the radiation from the DXA scan is very low, it might be harmful to an unborn baby if
you werepregnantPrior to the DXA scan we will ask you to provide a urine sample in a cup.

If the test is positive (meaning you are pregnant), you will not be able to do the DXA\&zan.

also will not tell anyone, including your parents, that you are pregnarebwill be happy to

help you tell them if you wish.

We will get a sample of blood. First we can put some numbing cream on the inside of your arm
at the elbow (the best place for getting to the vein) so you won't feel the needle stick so much.
Then we vill place a small needle into a vein in your arm and take out about 2 Tablespoons of
blood. This may hurt and you may have a small amount of bleeding and a bruise where the
needle goes in. We will hold pressure on the spot until it stops bleeding andllyoe given

a band aid. If you have any tenderness, pain or redness in that spot that is getting worse instead

of better let your parent know!
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7. We will measure your blood pressure when you are at home or doing your regular activities.
We will give you a pecial blood pressure cuff to wear for 24 hours (all day and all nigis).
connected to a small box that you will wear on a strap or on yourTied. monitor will
measure your blood pressure every 20 minutes during the day and every 30 minutdbeluring
night. We understand that wearing this monitor all day and all night may bother you some but
it will give us very important information about your blood pressure.

Will the study hurt?

The stick from the needle will hurt but the hurt will go away adterile.

The bag of ice on your forehead will feel cold but will only be on for 1 minute and we will

remove it sooner if you ask us to.

The exercise test may cause you to have sore muscles for 1 to 2 days.

You may be tired after the exercise testing.

Theexercise testing may cause you to breathe harderwill be given a medicine through an
inhaler to help you breathe easier. This medicine may make you feel jittery and cause your heart

to beat faster. There will be a doctor nearby if you have any preblem

Will | get better if | am in the study?

This study is not being done because you are Bigkthe doctors might find out if you are
having certain health problemBhe doctors hope to find out something that will help other

children like you in the fuire.

What if | have questions?

You can ask questions any timéu can ask questions now, or laténu can talk to the doctors
or others helping with the studyou can also talk with your parents or other adults about being in

the study if you want to.
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Do | have to be in the study?

You do not have to beinthe studyo one wi | | be mad at you or
this1 f you dondédt want to be in this studAnd you
if you want to be in thetudy, just let the study doctor or study nurse knéau can decide that

you want to leave out part of this stuéipr example, you may not want to give a sample of blood

or wear the blood pressure monitor all day and all nighti can say yes now andarge your

A

mindlaterl t s up to you.

Signature of Subject Age Date

Person Obtaining Assent Date
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Appendix 4

WAKE FOREST

HEALTH SCIENCES

ANTENATAL STEROIDS ANDBLOOD PRESSURE IN CHIDHOOD

Principal Investigator: Lisa Washburn, MD
Co-Investigators: T. Michael O'Shea MD, MPH; Patricia Nixon, PhD;
Ronald Smith, MD; Leon Lenchik, MD; Paula Sisk, PhD

INTRODUCTION

Your child is being invited to be in a research study. Research studies are designed to gain
scientific knowledge that may help other people in the future. Your child may or may not receive
any benefit from being part of the study. There mlap be risks associated with being part of
research studies. Your child is being asked to take part in this study because of being born
prematurely. Your participation is voluntary. Please take your time to make your decision, and
ask your study doctorrdhe study staff to explain any words or information that you do not
understand. You may also discuss the study with your friends and family.

WHY ISTHIS STUDY BEING DONE?

The purpose of this research is to study the long term effects of antenatal steroids (a steroid shot
given to pregnant mothers to help the baby's lungs mature) on blood pressure during childhood.

How MANY PEOPLE WI L TAKE PART IN THE STUDY ?

About 200children will take part in this studyhis study is being done at Wake Forest
University Health Sciences.
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