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Abstract

Background

The impact of early rapid body mass index (BMIrease on asthma risk and subsequent
lung function remains contentious, with limited gpective studies during a critical window
for lung growth.

Objective:

We investigated the associations between BMI ttajexs in the first 2 years of life, and
adolescent asthma and lung function.

Methods

Anthropometric data was collected up to 18 timethenfirst 24 months on 620 infants from
the Melbourne Atopy Cohort Study. BMI trajectorigere developed using group-based
trajectory modelling. Associations between theagttories and spirometry, fractional
exhaled nitric oxide, and current asthma statd® and/or 18 years of age were modelled
using multiple linear and logistic regression.

Results

Five BMI trajectories were identified. Comparedhe “average trajectory”, children
belonging to the “early low and catch up” and “stently high” BMI trajectories were at
higher risk of asthma at 18 years (OR=2-2; 95%CI 1-0, 4-8 and 2-4; 1-1, 5-3 respectively).
These trajectories were also associated with |61 by FVC, and higher FeNO levels at
18 years. In addition, children belonging to ther§stently low” trajectory had lower FEV1
(B=-183-9 ml; 95%CI -340-9, -26-9) and FV@£-207-8 ml; -393-6, -22-0) at 18 years.
Conclusion

In this cohort, “early low & catch up” and “persstly high” trajectories were associated
with asthma and obstructive lung function patteradolescence. Having a persistently low
BMI at an early age was associated with a restegbattern. Thus, maintenance of normal
growth patterns may lead to improved adolescepinasry health.

Word Count: 250
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Key Messages
* Five infant BMI trajectories were identified: avgea below average, persistently low,
early low and catch up, and persistently high.
* Children with high BMI trajectories during the firsvo years of life are at risk of
asthma and obstructive spirometric pattern duradwescence.
*  Children with low BMI trajectory during the firsivb year of life are at risk of

restrictive spirometric pattern during adolescence

Capsule Summary

Children in high BMI trajectories in the first twears of life may be at risk of asthma and
obstructive lung function deficits while those Iretlow BMI trajectory may be at risk of
restrictive lung function deficits.

Key Words

Infant body mass Index, early rapid growth, Bodysmadex trajectories, early growth
pattern, group-based trajectory modelling, infanatngh trajectories, growth developmental

trajectories, asthma, and lung function

Abbreviations

BMI: Body mass index

MACS: Melbourne Atopy Cohort Study

ATS: American Thoracic Society

ERS: European Respiratory Society

Pre-BD: Pre-bronchodilator

Post-BD: Post bronchodilator

FeNO: Fractional Exhaled nitric oxide

FEV1: Forced expiratory volume in one second

FVC: Forced vital capacity

FEF25-75: Mid expiratory flow

FEV/FVC: Ratio of Forced expiratory volume in oeegnd and forced vital capacity
GLI: Global Lung Function Initiative

DAG: Directed acyclic causal diagrams

ANU3_2: Australian occupational socioeconomic index
BIC: Bayesian information criterion

TEM: Total effect mediated



139  Introduction

140  Childhood asthma and poor lung function lead talilgy in children and contribute

141  substantially to subsequent chronic respiratoryhidity and mortality in adultS The

142 prevalence of asthma among children has increasedatically over the last few decades,
143 which parallels adoption of a modern “Western”dtfge>* Therefore, obesity, a major

144  characteristic of a modern lifestyle, has beentifled as a potential modifiable risk factor
145  for asthma and poor lung function.

146 While early life adiposity has been recognised gskafactor for asthmathere are

147  discrepancies in the recent findings about this@ation. Some studies reported an increased
148  risk of asthma in children with early life obesity/but other studies were unable to replicate
149  these findings:® One of the major reasons for these inconsistadirfgs may be that studies
150 that have investigated the link between obesityastdma are either cross-sectional, or even
151  if longitudinal, only investigated the impact ofasdity by measuring body mass index (BMI)
152  at one time point. To determine whether there neag bemporal and causal relationship

153  between obesity and asthma and lung function,neessary to incorporate both the age of
154  onset and the persistence of obesity as potertkafactors by developing BMI trajectories.
155  More importantly, early life BMI trajectories couffovide a better understanding of these
156  links, given that early life is a critical time famg growth and developmerit:**

157  Although previous studies have considered childhmlzekity as a risk factor for the

158  development of asthma and poor lung functoonly a few looked at the impact of early

159  growth on subsequent respiratory heafth.Previous studies proposed an association

160  between higher childhood BMI trajectories and depeient of poor respiratory health in

161 adult life>** However, these studies did not consider the diéelgrowth, especially during
162  infancy, which could confound this association. S&evo studies developed BMI

163  trajectories from 1-7+ years, with 2 and 3 BMI ditae points in the first year of life. No

164  study to date has investigated the impact of inBvit trajectories developed using more

165 than 3 data time points on adolescent asthma amgdflunction, especially using spirometry
166  with inhaled bronchodilator, to fill this critickhowledge gap.

167  Given the above knowledge gaps, we aimed to iryastithe association of early life BMI
168  trajectories (1-24 months) and the developmenstifraa and lung function during childhood

169 and late adolescence (at 12 and 18 years of age).
170
171

172



173 Methods

174  Study Population and Design

175  We utilised data from the Melbourne Atopy Cohoudst (MACS), that started as a

176  randomised controlled trial to evaluate the impdhree different infant formulas (cow’s
177 milk, partially hydrolysed whey or standard soynhaila) on the incidence of allergic

178  diseases”

179  Data collection

180 A total of 620 infants with a family history of aligic diseases were enrolled by recruiting
181  pregnant women and their families from 1990 to 186 Melbourne, Australia. Eligible
182 infants had at least one first degree family memiadr a history of any of the allergic

183  diseases (eczema, asthma, allergic rhinitis, att &lergy). Initial approval for the study was
184  given by the Mercy Maternity Hospital Ethics Comiedt and subsequently by the Royal
185  Children Hospital. Detailed description of the MA@&ta collection has been publisHéd.
186  Briefly, at baseline, information on sociodemogiaptharacteristics, environment and

187  respiratory health of family members was collected.

188  Subsequently, interviewer administered questioesaipllected information on the health of
189  the children including body weight and length/he¢ighl8 time points from birth to 24

190 months, then at 12 and 18 years. Parents repastboha status at 12 years, while participants
191  self-reported asthma at 18 years. Spirometry wesnmeed following standardised

192  techniques at 12 years (without inhaled bronchaatilgpore-BD]) and 18 years (pre- and post-
193 BD) (see details of lung function in supplemengvels of fractional exhaled nitric oxide
194 (FeNO) were measured at 18 years.

195 Body Mass Index

196  Body mass index (weight in kilograms divided bydiin metres squared) was calculated
197 and converted to z-scores. Data for weight andheigs collected at 1-15, 18, 21 and 24
198  months during early follow-up visits). Age and standardized BMI z-scores (British

199  growth chart) were generated using the “zanthratfion in Stata version 14° These z

200 scores were used to develop BMI trajectories uaggyto define the time variable in

201  trajectory analysis.

202 Outcomes

203  Outcomes for this analysis were: 1) current astfaeéined as the number of episodes [one
204  or more] and/or use of asthma medications in teella months), 2) lung function (FEV

205 FVC and FEV/FVC) at both 12- and 18-years, 3) lung functioovgh from 12 to 18 years
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(change in FEYand FVC), 4) FeNO at 18 years, and 5) bronchodil&sponsiveness at 18
years (see details in supplement)

Covariates

Potential confounders between early life growtettories and asthma and lung function
outcomes were determined by constructing direatgdlie graphs (DAGS) (supplementary
Figures S | and S Il). The resultant minimum getamfounders and details of assessment of
confounding variables is available in the suppletnen

Statistical Analysis

The analysis included all children with anthroponcedata for at least 5-18 time points in the
first two years of life. We developed trajectoredsBMI z-scores measured at up to 18 time
points during this period using group-based trajgcmodelling, a type of finite mixture
modelling using maximum likelihood to identify gqeaiof individuals whose measurements
followed a similar pattern over tiné We fitted models with increasing numbers of
trajectories. Initially, for a specified numbertcdjectories, different models with different
polynomial functions were first compared sequelti@ select the model with the highest
order polynomial for which all parameters definthg polynomial were significantly
different from zero. The most appropriate modehwitdistinct trajectories was then
compared with the most appropriate model with nistirttt trajectories? Bayesian
information criteria (BICs) were used to assessehtil We selected the final model based
on BIC fit along with shape and interpretationtoé trajectories.

Associations between BMI trajectories and asthrhdZaand 18 years) and bronchodilator
responsiveness (at 18 years) were assessed ugisticloegression models. Associations
between BMI trajectories and lung function and FeM&e assessed using linear regression
models. The “average trajectory” was used as aeeée group for all analyses, as the
distribution of this trajectory was around aver&jél of the population (Z-score=0). All
models (asthma and lung function) were adjustethi®minimum set of potential
confounders; sex, breast feeding, mother’'s agenpalrhistory of smoking, parental
education and socioeconomic status, family histdrgsthma, respiratory tract infection in
the child’s first 2 years of life, age of introdiget of first solid food, and number of siblings.
There was no evidence for an interaction between tB\fectories and infant formula
allocation (trial intervention) in relation to asth and lung function outcomes (all p values
for interaction > 0.45). Hence, we adjusted the ef®tbr trial arms. We tested whether BMI
at 18 years mediated the associations between Bijéctories in early life and asthma and

lung function outcomes by assessing total effectiated (TEM) using the “medeff’” package

7
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in Stata. We were unable to consider the poteftiadBMI at 12 years as a mediator because
of insufficient data. All analyses were performesihg Stata version 14 (Stata Corp, College

Station, TX, USA) with a group-based trajectory rekidg plug-in®

Results

BMI Trajectories and their Characteristics

The numbers of participants with information orhasa status and spirometry at 12 and 18
years are described in Figure |. Five BMI trajeie@®mwere identified (Figure 1l). The
‘average’ trajectory included 154 children (25- 3% ‘below average’ trajectory 182
(28-8%), the ‘persistently low’ trajectory 84 (136h the ‘early low and catch up’ trajectory
109 (17-9%) and, the ‘persistently high’ trajectéfychildren (14-6%).

Distribution of most baseline variables (sex, ptakage, parental education, parental history
of smoking, parental history of asthma and agela sitroduction) of participants were
similar across all five trajectories (Table I). Hower, duration of exclusive breast feeding
was significantly shorter in participants who bejed to the ‘early low and catch up
trajectory’ and the ‘persistently high trajectorggmpared to those who belonged to the
average trajectory. Compared to participants irlalkierage’ trajectory, those in the
‘persistently low’ trajectory also had a signifitgriower BMI at 18 years (supplementary
Table S 1 & S II). Participants in other early lif@jectories were not clearly different from
those in the average trajectory in terms of BMgidlter 12 years or 18 years.

BMI trajectories, Asthma and FeNO

At 12 years of age, 23.7% (85/359) of participdrad current asthma, and at 18 years it was
23.5% (97/417). There was no evidence for any &stsocs between early life BMI
trajectories and asthma at 12 years of age (Tablét 18 years, belonging to both the ‘early
low and catch up’ (OR=2-23; 95%CI 1-03, 4-82) dad'persistently high’ (OR=2-42;

95%Cl 1-11, 5-38) trajectories was associated avittncreased risk of asthma. Consistent
with this association, belonging to the ‘early land catch up’ trajectory was associated with
increased FeNO levels at 18 yedgis16- 7ppb, 95%CI 0-31, 33-0), and there was als@ som
modest evidence for association for belonging &o'plersistently high’ trajectory
(B=13-42ppb, 95%CI -3- 33, 30-18) (see Table Ill).didenot see an interaction with sex at
12 years (p-value; 0.511) or 18 years (p-value34).4n case of BMI trajectories and asthma.
Similarly, no interaction was found with current Bt 12 years (P-value; 0.829) and current
BMI at 18 years (p-value;0.989)
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BMI Trajectories and Pre-BD Lung function

There was no evidence that early life BMI traje@®mwere associated with pre-BD lung
function (FEM, FVC, FEM by FVC and FEs.79) at 12 years of age. However at 18 years,
pre-BD FEV, by FVC was lower in those belonging to the ‘belawverage’ f=-2-0; 95%CI
-4.0, -0-01), the ‘early low and catch up=¢2-4%; 95%CI -4-8, -0-1) and the ‘persistently
high’ (B=-2-5%; 95%CI -4-9, -0-1) trajectories when comghémethe “average” trajectory
(see Figure lll. Similar findings were present poe-BD FERs.;s Details are in
supplementary Tables S Ill. There was no evideacari association between the trajectories
and bronchodilator responsiveness as a categoadable or a continuous variable
(Supplementary Table S V).

BMI Trajectories and Post-BD Lung function

There was evidence that belonging to the ‘perdilstémw’ trajectory was associated with a
lower post-BD FEY (f=-183-9ml; 95%CI -340-9, -26-9) and F&{207-8ml; 95%ClI -
393-6, -22-0). Belonging to both the ‘below avetrgfe-126-3ml; 95%CI -250-4, -2-2) and
‘early low and catch upBE-191- 6ml; 95%ClI -339- 6, -43- 8) trajectories wessoaiated

with a lower post-BD FEY. In addition, belonging to the ‘below averagé={1-5%; 95%CI-
3-1, -0-2), ‘early low and catch u=-2- 1%; 95%CI -4-1, -0-2), and ‘persistently hi¢fl#-
3-1%; 95%CI -5-1, -1-2) trajectories were assatiaieh a lower post-BD FEVby FVC,
consistent with an obstructive pattern. Belongmthese three trajectories were also related
to a lower post-BD FEkE.75 (B=-436-2ml/s 95%CI -713-6, -158{8;-612- 5ml/s; 95%CI -
943-0, -281-9 angk=-440-9ml/s; 95%CI -777-5, -104- 2, respectivelyyFe II). We found
similar and consistent results to adjusted raweslusing z-scores of lung function indices
for the analysis (Supplementary Table S V).

BMI Trajectories and Lung Function change from 12 years to 18 years

The BMI trajectories were not significantly differtewith respect to lung function growth
from 12 to 18 years. (supplementary Figure SlliI).

Mediation by BMI at 18 Years

We found that low BMI at 18 years partially meddtbe association between the belonging
to “persistently low” BMI trajectory in infancy andw lung function outcomes; by 17%
(95%ClI= 9, 77%) for post-BD FEMand 28% (95%ClI= 16, 110%) for post-BD FVC
(supplementary Table S VI). There is no evideneg tifie associations between belonging to

the other early life BMI trajectories and asthmaewaediated by BMI at 18 years.
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Discussion

This study is the first to investigate the assammbetween BMI trajectories developed using
18 time point BMI data in the first two years deland subsequent asthma, pre- and post-BD
lung function in adolescents. We identified five Bivhjectories. Belonging to both ‘early
low and catch up’ and ‘persistently high’ BMI trejeries were associated with current
asthma and lower pre-BD and post-BD REBY FVC (i.e. obstructive physiology) and higher
FeNO levels, at the age of 18 years. A novel figdiras the link between belonging to the
‘persistently low’ BMI trajectory and low post-BOHY; and FVC with a normal FEMy

FVC at the age of 18 years, i.e. a more restricgpieometric patternrAssociations between
BMI trajectories and asthma and lung function ay&&rs of age were in similar directions as
the 18-year, however there was not enough evidensepport these findings.

While studies have previously reported associatimta/een BMI trajectories through
childhood/adolescence and asthid;****none of them had investigated only growth in the
first two years of life, a time of rapid and dynarphysiological lung changes and
development! Rzehak et al identified three BMI trajectoriesnir to 6 years of age using
data at 7 time points: normal, early rapid growtd gersistently rapid growth, and found that
belonging to the early rapid growth trajectory welated to a higher risk of asthma at 6
years> Wadden et al reported three BMI trajectories f@10 years using data at 5 time
points: stable, decreasing and increasing. Theyddhat the increasing BMI trajectory was
associated with asthma at age 10 years in Jiddsyab et al. identified four BMI trajectories,
using data from four time points from age 1 to &&ng: normal, early transient overweight,
delayed overweight and early persistent obe¥ityhe early persistent obesity group was
associated with increased risk of asthma and IprneBD FEV/FVC at the age of 18 years.
Another study in children aged 6-11 years, usirtg da6 time points, reported four BMI
trajectories: normal growth, rapid growth, persiiteoverweight and obese and later
decline'® The persistently overweight trajectory was asgediavith an increased risk of
asthma, while the rapid growth trajectory and sesitly overweight trajectories were both
associated with a lower pre-BD FEMy FVC at the age of 12 yedrs.

None of these previous trajectory studies couldibectly compared with our study, given
neither the age span of their BMI trajectories meberence group (the lowest trajectory was
used as the reference point in all previous stjidvese like our study. Nevertheless, the
findings have some consistency. Overall, thesaetighowed an association of early
childhood rapid BMI increase or persistently higkliBrajectories with asthma and

obstructive lung function during adolescence. Sinyl we found associations of the

10
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“persistently high” and “early low and catch-upajectories with asthma and poor lung
function at 18 years.

The richness of anthropometric data collected rtyeafancy in our study allowed us to
identify five BMI trajectories. In contrast, theghiest number of BMI trajectories identified
in previous studies were four through childhdtd**

None of the previous studies identified eitherpkesistently low BMI trajectory or
investigated the association between BMI trajeetoand post-BD lung function. Therefore,
our finding of a link between the persistently IBMI trajectory and a restrictive spirometric
pattern is novel. The association between thagtertly low BMI trajectory and restrictive
spirometric pattern was only partially mediateddy BMI at age 18 years, suggesting that
the impact of low BMI in early life may potentialhe due to under-development of the lung
parenchyma.

One of the suggested underlying mechanisms foagkeciation of high adult BMI with
subsequent asthma and obstructive lung functiadiosity-related systemic inflammation
and reduction in lung volumé&We propose that the same mechanism could corgrtout
poor development of lungs during the first two eatr life. Early infancy is a critical period
for the development of respiratory system. Adipiis®ues release pro-inflammatory
cytokines leading to macrophage proliferation inguissues with subsequent airway
inflammation®*?*Such inflammation in early life may influence asthand long-term lung
function. Other mechanisms may include sharedtgefaetors, epigenetic effects through
prenatal diet; changes in gut microbial flora aratemal smoking during pregnany?>
These mechanisms might affect the developmenteoinfiant immune system and somatic
growth. Given high infant BMI is associated witte thevelopment of obesity in later &,

the impact of later life obesity may be a one ef tbasons for the associations observed.
Using transverse airway sections from post-moriemgs$, Elliot et al found the accumulation
of adipose tissue within the airways itself, in sb@articipants with asthma, was associated
with a greater wall thickness and inflammation inaalult populatior?’ This possible
mechanism of adipose tissue in the airways prowadieltional biological plausibility for
increased asthma in high BMI trajectories and msy be relevant to adverse obesity-related
lung function changes during early life. Other plolesmechanisms that could affect the
airways include the impact of high BMI on hormomabalance (lower progesterone
production leading to decreasgdreceptor function), oxidative stress (associatéd w
increased 8-isoprostane) and release of adipokimgis levels of interleukin-6, tumour

necrosis factott and leptin)’

11
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A possible mechanism of association between perglgtiower BMI trajectory and a
restrictive spirometric pattern in our study cob&lreduced skeletal muscle mass in
underweight individuals. Loss of abdominal walkgmlhragmatic and intercostal muscle mass
could affect respiratory muscle strength and féfesnother possible reason could be smaller
lung size because of poor or under nutrition. Wentba low BMI at 18 years for participants
with the persistently low trajectory compared togé with the average trajectory, while 18-
year BMI was not different for all the other traj@y groups (Table Sl). This indicated that
those who belong to a persistently low BMI trajegtduring first 2 years of life can have
lower BMI during adolescence. The mediation analgsiggested lower BMI in late
adolescence mediated around a quarter of the assocbetween early life persistently low
BMI trajectory and adolescent lung function. Otpessible mechanisms would be impaired
immunity, other morbidities and physical inactiviglated to being underweigfit.

This study has a number of important strengthsatsat some limitations. The high
frequency of BMI (mean =17.5) assessments alloveei @ccurately identify BMI patterns
using group-based trajectory modelling. Long-teoffofv-up and repeated lung function
assessments were also major strengths. One ahtitations of our study is that small study
sample and further loss to follow-ups at 12 angda&s. However, neither exposure or
outcome were related to the loss to follow-up in tudy. Therefore, we expect that loss to
follow-up may have a minimum influence on the resuFurthermore, we were unable to
adjust the full analysis for some potential confiing factors due to missing data e.g.
gestational age and birth weight. Another limitataf our study is that we did not measure
body composition to investigate the impact of adifyp however BMI z-scores in children
have been found to be closely related to overafiamity>® A recent study showed both
higher fat mass and BMI trajectories were assodiafiéh lung function deficits suggesting
that BMI can be used as a surrogate of fat naSamilarly, the lung volumes were not
measured and therefore we cannot establish thdétween trajectories and true lung
restriction. Another limitation in this study wdsat the lung function was not measured
earlier than 12 years. Additionally, lung functimas measured using different spirometry
equipment at 12 and 18 years. This would not atfextage-specific analysis while this could
have affected the results for lung function grov@hch misclassification is likely to be non-
differential and may have contributed to the nedlults in the analysis of the lung function
growth. We were unable to investigate the lungfiom growth using post-BD lung function
as post-BD was not performed at 12 years. Furthexno our mediation analysis, the

mediator of the association, BMI at 18 years, wassured at the same time as the outcome.

12
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This is a limitation of this analysis, however, Bitl18 years is likely to be a proxy the past
BMI. Finally, results should be generalised wittlution as we studied a high-risk cohort for
asthma and allergies. Studies conducted in higtgrisup can only be applicable to high risk
cohorts. These high-risk groups could have highafdevelopment of the outcome.

In conclusion, the findings are novel given thas ik the first study to investigate BMI
trajectories in the first two years of life andithessociation with both pre- and post-BD lung
function. Our findings suggest that infants whoolngled to a high BMI or an early low and
catch-up BMI trajectory from birth to 2 years hadiacreased risk of asthma and an
obstructive spirometric pattern at age 18 yearsohtrast, infants who belonged to the
persistently low BMI trajectory had an increasesk of a restrictive spirometric pattern at
age 18 years, which may be related to global réalu@t lung growth or maybe a lower
respiratory muscle mass and so power of inspiragignration. We found that a shorter
duration of exclusive breast feeding, and earlgoihiiction of solid food were both associated
with high BMI trajectories (Table S II). Our findis highlight that a stable average BMI in
early infancy is very important for adolescent restpry health. Early healthy feeding
practices to maintain normal growth patterns inyedée may lead to improved respiratory
health outcomes later in life. Finally, some of &stimates in our study are imprecise due to

small sample size, therefore we do recommend @it of our study findings.
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Tables

Table I: Early life characteristics of the BMI traj ectory groups

17

Baseline Characteristics Average Below Persistently low  Early Low and Persistently high
Trajectory average Trajectory catch up Trajectory Trajectory
(N=154) Trajectory (N=84) (N=109) (N=90)

(N=182)

Gender N (%)

Male 76 (49-40) 89 (48-90) 40 (47-62) 64 (58-72) 46 (51-69)

Mother’'s Age (Years)

Mean (SD) 31-3(4-28) 31:-0(4-50) 32:1(4-39) 31-1 (4-23) 31-0 (4-32)

Father’'s Age (Years)

Mean (SD) 33:4 (5-27) 33-5(5-14) 33:6 (5-64) 33-1 (5-47) 32-8 (4-88)

Mother’s Education - N (%)

Bachelor’s degree (>14 years) 100 (64-94) 104 (57-14) 56 (66-67) 59 (54-13) 45 (50-00)

Father's Education - N (%)

Bachelor’s degree (>14 years) 95(61-69) 112 (61-88) 53 (63-10) 66 (61-11) 52 (58-43)

Mother’s Smoking - N (%)

Ever 32 (20-78) 45 (24-73) 21 (25-00) 34 (31-19) 27 (30-00)

Father's Smoking - N (%)

Ever 50 (32:47) 59 (32-78) 32 (38-10) 34 (31-48) 30 (34-09)

Mother’s Asthma - N (%)

Asthma 64 (41-56) 75 (41-44) 29 (34-52) 55 (50-46) 44 (48-89)

Father's Asthma - N (%)

Asthma 46 (29-87) 39 (21-67) 20 (23-81) 19 (17-59) 34 (38-64)

Age at Introduction of Solid Food (Weeks)

Mean (SD) 19-6 (4-10) 20-4(4-37) 19-4(3-85) 19-2 (4-91) 18-5 (4-54)

Exclusive Breast Feeding (Weeks)

Mean (SD) 14.5(8-46) 13-6(9-47) 12.0(8-84) 9-4 (8-90) 10-2 (8-63)

Total Duration of Breast Feeding (Months)

Median (IQR) 11-51 (8-28) 10-58 (10-13) 10-13 (9:-32) 7-36 (10-82) 6-44 (8-28)
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Table II: Adjusted associations between BMI trajecories and asthma at 12 and 18 years of age.

Asthma at 12 Years Asthma at 18 Years
% (n) Unadjusted Adjusted™ % (n) Unadjusted Adjusted™

OR (95%Cl) OR (95%Cl) OR (95%Cl) OR (95%Cl)

(N=359) (N=355) (N=413) (N=406)
Average (Reference) 20.7 (17/82) - - 19.4 (20/103) - -
Below average 24.1 (26/108) 1-21 (0-61,2-42) 1-36 (0-66, 2-83)| 26.6 (33/124) 1-50 (0-80, 2-83) 1-81 (0-92, 3-56)
Persistently low 18.8 (9/48) 0-88 (0-35,2-17) 1-16 (0-45, 2-98)| 8.9 (5/56) 0-41 (0-14, 1-15) 0-52 (0-18, 1-54)
Early Low and catch up | 30.8 (20/65) 1-69 (0-80, 3-59) 2-01 (0-90, 4-44)| 29.9 (20/67) 1-76 (0-86, 3-61) 2-23(1-03, 4-82)
Persistently high 23.2(13/56) 1-16 (0-51, 2-62) 1-31 (0-54, 3:12)| 30.2 (19/63) 1-79 (0-86, 3-71) 2-42(1-11, 5-28)

*Adjusted for Sex Mother’s age, Father's income andupation, Mother’s asthma, education and smolBngast feeding, Bronchitis, Upper
respiratory tract infection, RCT-Treatment arm, Nb@mof siblings, and Age at solid start.

The overall 4df test comparing among the 5 trajgesonvas significant at 18 years with p=0.017
Table IlI: Adjusted fractions of exhaled nitric oxide (parts per billion) at 18 years of age for diffeent BMI trajectories.

BMI Trajectories FeNO (ppb) 544
Coefficient* (95%CIl) N=362

Average (Reference)

Below Average -1-28 (-15-25, 12-68) 546
Persistently Low 1-24 (-16-34, 18-82) 547
Early Low & Catchup 167 (0-31, 330)

Persistently High 13-4 (-3-33, 30-2) 548

*Adjusted for Sex Mother’s age, Father’'s income acedupation, Mother’'s asthma, education and smolngast feeding, Bronchitis, Upper
respiratory tract infection, RCT-Treatment arm, Nbeémof siblings, and Age at solid start.

The overall 4df test comparing among the 5 trapgesovas significant at 18 years with p=0.015
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Table. IV: Summary results of lung function indicaors at 12 and 18 years of age for different BMI tajectories
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Lung Function Indicators

BMI Trajectories

At 12 Y ears

At 18 Years Pre-BD

At 18 Years Post-BD

FEV (mL)

Average (Reference)
Below Average
Persistently Low
Early Low & Catchup
Persistently High

———

FVC (mL)

Average (Reference)
Below Average
Persistently Low
Early Low & Catchup
Persistently High

FEV./FVC

Average (Reference)
Below Average
Persistently Low
Early Low & Catchup
Persistently High

<— 1

FEF>5.75 (m L/S)

Average (Reference)
Below Average
Persistently Low
Early Low & Catchup
Persistently High

L

l
!

The overall 4df test comparing among the 5 trapgesovas significant for Pre-BD lung function atyiéars with p=0.049 and Post-BD lung
function at 18 years with p=0.0198.
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Figures

Figure I: Details of the present study data colleabn and sample sizes at each follow-up
stage.

Figure Il: Body Mass Index Z- Score Trajectory Clases Across Ages from 1 to 24
Months.

Figure IIl : Association*of BMI Trajectories from 0-2 years of age with lurg function at
12 and 18 years of age.

* Adjusted for Mother’s age, Father’s Income and @etion, Mother’'s asthma, education and smokingadire
feeding, bronchitis, upper respiratory tract inf@ct number of siblings, RCT-Treatment arm, agsoditls
started, current height, age and sex.
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Figure 1: Details of the present study data collection and sample sizes at each follow-up stage.
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Followed
0-2 years
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Figure 1: Details of the present study data collection and sample sizes at each follow-up
stage.




