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Abstract

Introductiom:ginfections are a leading cause of mortality and morbidifyreschool childrenWe
aimed to asesghe impact othe ceoccurrence ofesarean sectigearly birth and formula
feeding on.hospitalaion withinfection in early childhoodMaterial and methods: Population-
basedetrospectiveecordlinkage cohorstudy 0f488 603singleton livebirths-32 weeks
gestational age in New South Wales, Australia, 2007—2@0Rivariable Cox-regression was
used to estimatmdependent and combinadjusted associationd gestational age, mode of
birth (vaginalercesarean sectidmy labor onset) and formula feedingth time tofirst and
repeathospitalization with infection for children <5 yearfsage Results: 95 346 (19.%0)
childrenwerehospitaized with infection, andof these24.8% (23 615) more than ondéedian
age affirst. and repeahospitalizatiorwas 1.1 and 1.years, respectivelfearlier gestation,
modes of birth other than spontaneous vaginal, and formula feeding were independently
associated witlan increased risk of first and repeat hospitalization with infeciib82-36
weeks gestation, co-occurrencepefinatalfactors(Cf. spontaneous vaginal birth at 3@&eeks
without formula feedingwas associated withZfold and 1.5-foldncreasedisk of first and
repeathospitalizationrespectively For brths at 3738 weeks, théencreased riskvas1.5-fold
and 1.25fold for first and repedtospitalizationrespectivelyConclusions. Cesarean sectign
labor induction, birtk39 weeksand formula feedingncrease theisk of infectionrelated
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hospitalization in childhoodyhichincrease further when these factors-c@cur. Reducing
early planned birth and supportibgeastfeeding angotentiallycosteffective approaches
reducingthesehospitalizations.
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Key message

The coeoccurrence of cesarean section and/or labor induction, birth <39 weeksgestati
formula feeding are associated with an increased risk of infetlated hospitalization in
childhood. Reducing early planned birth and supporting breastfeeding may assist tahreskeice

hospitalizations.
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Childhood infectionis a leading cause of morbidity antbrtality worldwide(1) Population data
from high income countries suggest that approximately one qudraédirchildren are
hospitalizedat least oncevith an infection by agdive years and one in ten have multiple
hospitalizations.(2, 3\n increased riskf infection among preschool childrenassociated with
socio-demeographic (e.g. socioeconostiatus season of birth, parity, maternal abgeth order
and siblingsnumbgrand perinatal factorg(g. @sarean section (C3gduced gestational age
(GA), suboptimaintrauterine growthand infant feeding).(2, 4-8) The proportion aflg
planned births and births I§Shave beemncreasingvorldwide.(9, 10Birth interventionsnay
have anegative impact on breastfeedirages which arealso reported to beecreasing
Furthermare sthese factors have been associated with compromised immune system in early life
(11) and it'is important to assess whether the effect is cumulative, pertsisikildhood and
predisposes children to one or many (recurrent) infectidastudies havgetassessed the
combined effect of key perinatal factors on tis& of hospitalizatn with any infection in young
childrenin the general populatio&iven some of these perinatal factors are modifiableh s
datacouldgdnform broadly applicable interventistrategiesand behavior change.

Two populationbased studies from Western Austrdtiand that amonghildrenhospitalized

with infectiorns; 366 had a repediospitalization for any infection before 18 years of age, and
20% had aepeathospitalizatiorfor lower respiratory tract infectiobefore agehree(2, 12)

They also founddwer birth weightandearlierGA were associated with an increasing number of
hospitalizationsvith infection during childhood.(2) Beyond thestedies and factors there is
almost no population-based information about the associatiperimiatal risk factors and

repeaed hoaspitalization with infectionand specifically, the time from the firstsabsequent
hospitalizatierwith infection Information and understanding of infections in childhood is of
increasing importance with recent studies showing infections in early lifepi@ct subsequent
child neurodevelopment and adult health later in life by increasing the risk of postaolic

and cardiovascular health, as had psychotic disorde& 3, 14, 15)

We investigatektheindependent and combined associatioinsode of birthGA, and infant
feeding with the timing ofirst andrepeathospitalization with infectioim early childhoodusing

populationbasedinked data.
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Material and methods

The study population included all liveborn singletohs32 weeksGA born 20072012 in New
South Wales (NSW), Australi8irths to nonNSW resident motherd..4% of births) were
excluded as childhood hospitalizations occurring outsidéSW werenot available for record
linkage (16).kbme birthg(0.3%o0f births) were excluded as tiidack a hospital delivery record
andmay have.different outcomegnfants born <32veeksGA, thosewith major congenital
conditions, or twins and higherder multiplebirths werealsoexcluded as they have very
different risk profiles, clinical management for the timing of histhdoutcomes. Each child was
followed from birth untilthe earliest of their fifth birthdayeath or the end of the study period
(31 March2014).

We used linkedecordsfrom the NSWPerinatal Data CollectigntheNSW AdmittedPatient
Data Collectiorandthe NSWRegistry of Births, Deaths and MegesDeathRegistrationsThe
Perinatal Data Collectiois a population-based statutory collection includitigive births and
stillbirths of at least 20 weeks gestation oGA is unknown, at least 400 graimisth weight It
contains information on maternal chateristics, pregnancigbor and delivery, and infant
outcomes..Lhédmitted Patient Data Collectiancludes demographic aisérvicerelated data
for each hospitalizatiom any public or private hospital in NSWidgnosesre coded according
to the 18 revision of the International Classification of Diseases, Australian Modification
Deathregistrations datprovidedfact ofdeath informationThese datavere probabilistically
linked by the NSW Centre for Health Record Linkagiéh only de-identified information

provided to the researchers.

Theperinatalstudy factors of interestcluded mode of birthGA at birth and infant feeding at
discharge fronthe birth hospitalizatiorLaba onsetandvaginal or CS birttare recorded in the
birth record.and were combinéal create five mode of birth categories: vaginal birth following
spontaneous labofS following spontaneousbor, vaginal birth following labor inductior©S
following labor induction, and pre-lab@S. Planned birth was definedlabor induction or pre-
laborCS. GA was determined by the best clinical estimate including early ultrasound and last

menstrual periodnd reported in completed week¥A was classified asioderately preterm
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(32-33 weeks), latpreterm 84-36 weeks), eariterm (3%38 weeks), fullkerm (3940 weeks)
andlate-term orpostterm (>41 weeks) Infant feeding status at discharge frtm birth
hospitalizationis recorded using one or more of theeefollowing categories: “breastfeeding”,
“expressedreast milk or “infant formula”. These categories were used to createrwinially
exclusive greups: anyreast milkieeding (breastfeeding or expressedast milkfeeding,with
or without infant formula)and only formula feeding (infant formula andlmeastfeeding or
expressed breast mifeeding).

The studysoutcomeraschildhoodhospitalizatiorfor aninfectionafterdischargdrom the birth
hospitalizatiorto the earliest of théfth birthday, death, or the end of study period (31 March
2014) at which pointlatawere censored?imary andfirst additionaldiagnogs code®f

infection weretused to identify ampspitalization with infectiori2) Thesediagnose codes used
were basedpon previously published studjesfull listis provided in 8pporting Information
TableS1.(2 17) Anyhospitalization withinfectionoccurring withinsevendays of a previous
hospitalizationwith infection wasconsidered a single eveandinterhospital transfers were
treated apartof'the saménospitalization.

Statistical analyses

Thenumber.and proportion of children witerg one, or more than orspitalizatiorfor any
infectionduring the study periodevecalculated by theerinatalstudyfactors (node of birth,

GA and formula feeding), antbvariatesCox regression with age as the tistale was used to
model thefassociation (hazard ratios) between study factors and agehasfitdlization with
infection Due to the high variability of age at fitsbspitalization with infectiorfentry into
observation forepeainfection), theanalysis of the first geatinfectionused Cox regression

with time since the first hospitalizati@s the timescale(18) Age at firsthospitalizationvas
adjusted forusingenalizedsplines. Multivariable Cox models included adjustment for
covariates'previously identified in the literatarisk factor¢2, 4, 7, 8, 12, 19) andere
maternalage, socioeconomic status, Austtadien mother, married or de facto relationship,
parity, smokingy hypertension or diabetes during pregnancy, baby’s sex, birthweagiiez-
(standardized by Australian natior@dA and sex), infection during the birth admission, neonatal
length of stay zcore (standardized I&yA and vaginal versus cesarean delivery within the study

population), season and year of birth. Socioeconomic status used devaleacasure assigned
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according to postcode of resiagenat the time of birth, and is created using variables for
occupation, education or qualifications, and unemployment (seS&atgorting Information
TableS2).Overall model fit wasssessd using the cumulative Hazard function of the Gaorell
residualsandthe proportional hazards assumptwas assessed using significance testspéotd
of Schoenfeldiwresiduals. Combined associatwitis infectionwere calculatedor mode of birth,
GA at birth(32-36,,37-38239 weekg and formula feeding.

As the available datadinot contain detailethformationfor theclinical indications or reasons
for planned birti(laborinduction or prdaborCS), themain analysis was repeatesinga sub
group of low¥isk pregnancies to assess plussible impact afesidualconfounding by
indicationon'the association with mode of birthlow-risk pregnancy includedomen aged 20
to 34 years'without diabetes or hypertension who delivered a liveborn, singleton infant at
weeks gestation, cephalic presdin and with airthweightfor GA and sex between the"10
and 90" pércentilesThe level of missing information was minimal for all variables (0% to
0.0®%) with the exception of formula feeding (0.53%) aatationship statu(48%). As only
1.2% of children had missing information fany variablea complete case analysis was

performed:“Analysewere performeth R version 3.3.1https://www.rproject.org/)

Ethical approval
Approval for the record linkage and use of the data was obtained from the NSW Popul@tion a
Health Services Research Ethics Committee (#2®:230).

Results

Thefinal study population comprised 488 603 children (Figuneitt) atotal follow-up time of
1 856 83Xhild-yearsandmedianfollow-up of 4.2yearsper child.Overall 95 346 (19.%)
children werehaspitalizedor an infection,of whomthreequarters (n#1 731, 14.7%f total
population)werehospitalized once aralquarter (n23 615 4.8%) more than oncéTablel).
The proportion of childrehospitalizedat least once wasgherfor those born bCS at lower

GA andin those only formula fe@able1). Number ofhospitalizatios by each study covariate
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is presented irsupporting Information Table SZhe median age at firebspitalization with

infectionwas1.1years (nterquartile rang®.5 to 2.1lyears)

Mode of birth other than spontaneous vaginal birth, bis® weeks<GA and formula feeding
wereeach independentlssociated with an increasesk of child hospitalization with infection
in both crude and adjusted analy§Eable2). Compared to spontaneous vaginal birth, CS or
planned birthvas associated with a 1.181.21fold increased risk of childhood infectioRisk

of hospitalization with infectiowlecreased with increasit@A; with infants born at 32-33 weeks
having the'highesisk (adjustechazard ratid..86, 95% CI;1.74 to 2.0Q and infants born at 37-
38 weeks having a 1.11-foldcreased risk of hospitalizatigadjusted hazard ratio 1.11, 95%
Cl; 1.09 ta 1.12), compared to infants born at 39-40 wekkisl¢2). Formulafed only (vs.
breastfe) infantswere also more likely to beospitalizedwith infection (adjusted hazard ratio
1.14, 95%CI;1.11 to 1.16). Although model fit was reasonable, there was some evidence of
non-propartional hazards f@A and formula feeding.¥theranalysisstratified by childage
revealedevidence of stronger associations with infection in the first 12 months compared to
olderages(Supporting Information Table S3)he associatione&mong lowrisk pregnancies
(n=227955y46:%) were similar tdhose inthe overallanalysis(Table2).

The co-accurrenceof GA, mode of birth anébrmulaonly feeding resulted in greater risk of
hospitalization for child infection (Figure 2). Compared to vaginal birth foligvgipontaneous
laborat>39:weeksGA with anybreast milkfeeding,CS or planned birtlat <37 weekswith
formula feedingvasassociated witlanalmost twefold increasedisk of child hospitalization
Theincreasedisk associated with CS or planned birth and formula feediBF-38weeksGA
was between 1.4 and 1f&ld (Figure2). Evenfor births at>39 weeks, planned birth @S and
formula feedingiincreased thisk of infection-relatedhospitalization by up to 1.3#id.

Of the23 615 children who were hospitalized with infection more than oncej¢ldean age at
secondhospitalizationvas1.7 yearsi(terquartile range 1. 2.8years)with more tharhalf
(63.5%)hespitalizedwithin 12 months of their firsAgain, mode of birth other than spontaneous
vaginal birth, birth <39 weeks GA and formula feeding were independesgbciated with
increased risk of repeat hospitalization for childhood infection (T&bf@verall model fit was

good and there was little evidente proportional hazards assumption was violated. Among
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low-risk pregnancies (%4 041, 46.%) theassociatias forrepeathospitalization veresimilar
butless preciséue toreduced sample si&able3). Figure Jresentstte combined
associations for thgerinatalfactors andepeat hospitalizatiofor childhoodinfection, with

findings similar to those for the firgifection,albeitattenuated.

Discussion

Our studyofialmost half a milliorpreschookthildrenshowed thaa fifth werehospitalizecat
least oncefer-an infecticand a quarter of these hgckater than onkospitalization Planned
birth or CS,GA <39 weeksand formua only feeding wereeach independentlssociated with
increasedisk.of hospitalization with infectionFurthermore, for the first time, we showed the
combinedeffectof the coeccurrence of these perinatal fastanfantsborn moderately preterm
(32-36 weeks GA Dby planned birth or CS, and also formula dielg had an almost two-fold
increasedrisk diirst hospitalization withinfection, and 1.4 to 1.6-folehcreased risk of repeat
hosptalization compared to vaginal birth following spontaneous laba3atweeks GA with
any breast milk feeding. For infants baarly-term (37-38 weeks GA), the combined perinatal
factors were associated with a-IL4-fold increased risk of infection and 1.2-I@d greater
risk of repeahaospitalization with infectioncompared to vaginal birth following spontaneous

labor at>39 weeks GA with any breast milk feeding.

Infections includingrepeainfectionsamong children under five years of age laggling reasons
for primaryseareandacutecare service usand hospitatation(1, 3, 20, 21) The independent
associationslemonstrated in owgtudy are consistent with previous literat(22, 23 24)
reportingtbat earlieilGA, mode ofbirth (planned birth o€S), and formuldeeding are
associated.with,an increased riskhosgpitalization with infectiomn childhood.(2, 4, 5, 8, 22, 23)
We alsoobserved strongessociationsn infancyfor earlierGA and formula only feeding.
Similarly aSeotish study(n=502948) reported stronger associations between formula feeding
and hospitalizatiofor overall and clinicabub-groups oinfection in the firssix months of

life.(8)

Less is knownegarding overall antime torepeathospitalization with infectionwe found one
in four children experienced a subsequergpitalization with infectioywith more than half
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occurring within 12 months. Our findings arensistent witlthe rangesuggestedby previous
studies(2, 12) Additionally, populationbaseddatashowthatthose hospitalized witimfection in
infancy havethree to foutimesthe increased risk wepeathospitalization with infectiotaterin
childhood. 2, 24)Our resultsadd to this and highlighihat certain perinatal factors identify
childrenwith-an, increasedsk of repeatedospitalizatiorwith infection. While, 1 is well
recognizedhatreduced GAs associatedavith greaterisk of child hospitalzation (19, 25) our
study is the first talemonstraté¢he combinedssociatiorof GA, mode otirth and formula

feedingwith time to firstrepeathospitalization with infection in childhood.

Findingsfrom'the combined associations revtdatearly planned birtlis associated with an
increasedisk of hospitalization with infectionSpecifically,infants born earlyermafterlabor
induction erpreabor CShad a 25-3% increasd risk of hospitlizationcompared to infants
born vaginally-following spontaneous latairfull-term The onlyprevious comparable study
explored the modifying effects of perinatal factors on child hospitalization roganteritis and
reporteda 30-40% increasedsk of first hospitalizatior{4) Two previousJS studiesfound an
increased risk of respiratory infections and segssociated witheduced GAwith elective
deliveriescompared with expectant managemg, 23)We provide additional comprehensive
information for'hospalizationfor overallinfection, and combined associations by the mode and
timing of birth-and infant feedingVe alsoprovide the insight that for early planned births, the
absence of angreast milkfeedingincreases thask of infectionfrom 2533% to 4251%

compared with spontaneouaginal birth afull-term

To our knowledge, no previous study has investigated the association of early planned birth with
repeathospitalization with infection (of any typejor infants born earlyermfollowing

induction or pre:labo€S there was a ¥20%increasedisk of repeat infection compareuth
spontaneouswaginal birth at fasdrm. This riskfurtherincreased to 2@8% in the absence of

any breastfeeding. Approximately a third of women delive€Bynda similarproportion hae

labor induction and deliver3® weeksGA, and additionally, one in tenfants receive formula
feedsduring thesbirtrhospitalization(16) The contribution of these potentially modifiable

factors to the childhood infection burdercansiderableThese findings suppoctinical trials
evaluatingpractices and policies that discourage planned birth before 39 weeks gesttiten

absence of a clear clinical indicatiand supporbreastfeeding26, 27) However, many of these
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studies have focused on short-term birth outcomes, and our findings demonstrate thidmevalua

of longer term child health and well-being should be assessed.

The mechanisms underlying our epidemiological observations are largely unknown. Our findings
provide populatiorbaseccircumstantiabvidence that perinatal factors implicated in dysbiokis

the infant/microbiomat birthmayincrease the risk of infections requiring hospitalization in
childhood. The infant microbiome, which is important in early immune development and
immunerelated outcomes, has been shown to vary by moldetbf specifically vaginal birth

and caesarean gmmn, GA and breastfeeding.(28, Z8he impact of these factors treinfant
microbiome and immune system development in early childhoodpardly explain the

observed associations with later infection risk and mechanistic studies are warranted.
Nevertheless;wr findings suggegshatvaginal birth a&39-40 weeks with breastfeeding may be

aneffectivemeango support thappropriatedevelopment of the infant microbiome.

Our studyusedar large population-based cohattich provides complete ascertainment of
hospitalizatias andreduces th@otentialimpact ofselection bias agenetic diversityWe also
usedvariables with demnstratecaccuracy and validity30) Howeveradministrative dathas
someunavoidabldimitationsasonly thoseinfectionsresulting inhospitaizationwere included
and tildren.withless severe infectiomsanaged iprimary carevere not ascertaineéurther,
data on othepotentially relevantactors such agliet (includingduration ofbreastfeeding),
vaccinationsyoeantibioticexposure during pregnancy or childhaeere not availablg=inally
the reportéd associations for planned birth may be subject to confounding by inditéiion.
precise indications for planned birth not available in the data, we examineddlcgaasns
among a Subgroup of lovisk pregnancies amabtainedresults consistent wittihe primary

analysis.

In conclusion, we have shown using a large populdiesed reord linkage study that the-
occurrence.o€S orlabor induction, birth before 39 weeks, and formula degding increases
the risk offirst andrepeathospitalization with infectiomn early childhoodThesefindings

suggest policies that reduce eathydplanned birth and support breastfeeding may offer a cost-

effective population health approach to potentially reduce the burden of pediicitoin.
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Table S1. Diagnosis codes used to identify hospital hospitalizations with infection.

Table S2."Study cohort characteristics and number infants hospitalized with infection, NSW
2007-2014.

Footnote:l. Rercent of all children in the row.

2. We used an.ardavel measure of socioeconomic status assigned accordingttmge of residence at the tiwfe
birth. This aredevel relative measure of socioeconomic status is created eilagples for occupation, education
or qualifications, and unemployment. Full details available in the ABS technical document about the
construction of the index: PinB,. Technical paper: Socieconomic Indexes for Areas (SEIFA). Canberra:

Australian Bureau of Statistics, 2011.

Table S3. Hazard ratios for first hospitalization with any infection stratified by age at
hospitalizationNew South Wale2007-2014.

Footnote aHR = adjusted Hazard Ratio, Cl = Confidence Interval.
Adjusted for mode of birth, maternal age (by age stratajpsconomic status, maternal country of birth, marital

status, parity (by age strata), smoking in pregnancy, diabetestdngien, infansex, birth weight score, length

This article is protected by copyright. All rights reserved



16

of stay zscore, infant with an infection in the birth hospitalization (by stggta), season of birth (by age strata),

year of birth.

Figure legends

Figure 1. Study flow diagramNSW, New South Wales; APD@dmitted Patient Data

Collection.,*Not mutually exclusive.

Figure 2. Combined associations for age at first hospitalization with infection by modehof birt
gestational age and formula feeding, New South Wales 2007-2014.Adjusted for maternal age,
socioeconemiesstas, maternal country of birth, marital status, parity, smoking in pregnancy,
diabetes, hypertension, baby’s sex, birth weightare, length of stay z-score, infant with an
infection in the birth hospitalization, season of birth, year of b@th= Confdence Interval.

Figure 3eCombined associations for time to second hospitalization with infection aftirsthe

by mode of birth, gestational age and formula feeding, New South Wales 2007-2014. Adjusted
for maternal.age, socioeconomic status, matexoahtry of birth, marital status, parity, smoking

in pregnancy, diabetes, hypertension, baby’s sex, birth weight z-score, length o$cbag, z-

infant with an“infection in the birth hospitalization, season of birth, year of Qirth.

Confidence Interal.

Table 1. Number of infants hospitalized with infection by perinatal factors, New SouthsWale
2007-2014.

Perinatal factors Number of infants hospitalized for any infection

None One Twoor more Total

n %% n %% n %% n %
Total 393257 80.5 71731 14.7 23615 4.8 488603 100.0
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Perinatal factors

Number of infants hospitalized for any infection

None One Twoor more Total
n %% n %% n %% n %
Mode of birth
Vaginal, spentaneous labor 191 835 81.4 33336 14.1 10537 45 235708 48.2
Vaginal, laberinduction 82160 80.0 15411 15.0 5093 5.0 102664 21.0
Cesarean, prabor 69068 789 13663 156 4766 54 87497 17.9
Cesarean, spontaneous lab 27 302  79.9 5087 149 1790 5.2 34179 7.0
Cesarean,labor/induction 22892 80.2 4234 14.8 1429 5.0 28555 5.8
Gestational age at'birth (weeks)
32-33 1859 68.6 537 19.8 312 11.5 2708 0.6
34-36 14806 74.3 3573 179 1539 7.7 19918 4.1
37-38 93360 79.1 18279 155 6372 54 118011 24.2
39-40 223966 81.2 39394 143 12344 45 275704 56.4
>41 59266 82.0 9948 13.8 3048 4.2 72262 14.8
Formula feeding only
No 350298 81.1 61947 143 19756 4.6 432001 88.4
Yes 42959 759 9784 17.3 3859 6.8 56602 11.6

Perccent of all children irthe row.
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Table 2. Risk of first hospitalization with childhood infection by perinatal factors, [Sewth

Wales2007-2014.

Perinatal factors Number  All, crude All, adjusted® L RP, adjusted®
N=488 603 N=488 603 N=227 955
HR  95% CI HR  95% CI HR  95% CI
Total hospitalizationsfor
childhood infection 95 346
Mode of birth
Vaginal, spontaneous labol 43 873 1.00 Reference 1.00 Reference 1.00 Reference
Vaginal, laber induction 20 504 1.09 1.07-1.11 1.13 1.11-1.15 1.13 1.10-1.15
Cesareamprelabor 18 429 1.17 1.15-1.19 1.17 1.15-1.19 1.13 1.10-1.17
Cesarean, spontaneous lal 6877 1.09 1.06-1.12 1.13 1.11-1.16 1.11 1.07-1.16
Cesarean, laborinduction 5663 1.08 1.05-1.11 1.21 1.18-1.25 1.23 1.18-1.29
Gestational age (weeks)
32-33 849 1.96 1.83-2.09 1.86 1.74-2.00
34-36 5112 1.47 1.42-151 141 1.37-1.45
37-38 24 651 1.14 1.12-1.16 1.11 1.09-1.12 1.10 1.08-1.13
39-40 51738 1.00 Reference 1.00 Reference 1.00 Reference
>41 12 996 0.94 0.92-096 0.91 0.89-0.93 0.90 0.88-0.93
Formula feeding
No 81 703 1.00 Reference 1.00 Reference 1.00 Reference
Yes 13 643 131 1.29-1.33 1.14 1.11-1.16 1.16 1.13-1.19

®Adjusted for maternal age, socioeconomic status, maternal gadritirth, marital status, parity, smoking in

pregnancy, diabetes, hypertension, baby’s lsieth weightz-score, length of stay-gcore, infant with an infection

in the birth hospitalizatio, season of birth, year of birth.

Low-risk pregnancy (LRP) was defined as a woman aged 20 to 34widzost diabetes or hypertension with a

liveborn, singleton infant born aB7 weeks gestation, cephalic presentation, and with a birth weightfor GA andsex

between the™10th and 90th percentiles

LRP = Lowrisk pregnancies, HR = Hazard Ratio, Cl = Confidence Interval.
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Table 3. Risk of repeat hospitalization with childhood infection by perinatal factors, $&ith

Wales2007-2014.

Perinatal factors Number  All, crude All, adjusted® L RP, adjusted®
N=95 346 N=95 346 N=44 041
HR  95% CI HR  95% CI HR  95% CI
Total hospitalizationstor. 23 615
childhood infection
Mode of birth
Vaginal, spontaneous labor 10 537 1.00 Reference 1.00 Reference 1.00 Reference
Vaginal, laber induction 5093 1.05 1.02-1.09 1.07 1.04-1.11 1.06 1.01-1.11
Cesarean, priabor 4766 1.11 1.07-1.15 1.10 1.06-1.14 1.07 1.01-1.14
Cesarean, spontaneous lak 1790 1.11 1.06-1.17 1.11 1.05-1.17 1.07 0.98-1.16
Cesarearaborinduction 1429 1.10 1.04-1.16 1.14 1.07-1.20 1.08 0.98-1.18
Gestational age (weeks)
32-33 312 1.63 1.46-1.83 1.52 1.36-1.70
34-36 1539 1.31 1.24-1.38 1.26 1.19-1.33
37-38 6372 1.09 1.06-1.13 1.07 1.04-1.11 1.07 1.02-1.12
39-40 12 344 1.00 Reference 1.00 Reference 1.00 Reference
>41 3048 0.97 0.93-1.01 0.96 0.92-1.00 0.94 0.90-1.00
Formula feeding
No 19 756 1.00 Reference 1.00 Reference 1.00 Reference
Yes 3859 1.15 1.11-1.19 1.08 1.04-1.12 1.06 1.00-1.12

®Adjusted for maternal age, socioeconomic status, maternal gadritirth, marital status, parity, smoking in

pregnancy, diabetes, hypertension, baby’s lsieth weightz-score, length of stay-gcore, infant with an infection

in the birth hospitalizatio, season of birth, year of birth.

Low-risk pregnaney (LRP) was defined as a woman aged 20 to 34widzost diabetes or hypertension with a

liveborn, singleton infant born aB7 weeks gestation, cephalic presentation, and with a birth weightfor GA andsex

between the,;10th and 90th percentiles

LRP = Lowrisk pregnancies, HR = Hazard Ratio, Cl = Confidence Interval.

This article is protected by copyright. All rights reserved



Fapee Lok forslben

I oweebeem enolsere kom0 tital e
R TSR TEE RIS TF ) B ¢ R LI REESH

1= TR

"1 Ilocs dhwsiouds Sob Eoond e TE; L%

Mo Caes AF I bomhe mronds b b marbes e OB AL S
F—— K- cnigzz A 0 benbe rzzonle Frothe nifam drsccis D
Todal  Bdgg= L3S,

= iin
Hzalemdinriribes Meh besaqrazlizae sy mom 0 0 0485
o Ecemmmaapadaiog oy, ol s Beplilicaing s cdlain 5
I:Iﬁ: = e e
= =

Mijow wompzonital eodiveo oo cescited i o d Dosplnad onl i
ENTRTTA RER TRl 901 B0 [ PRt Y L

Cnedndd g VO ke lr=cs o ddtn

Tk - 20 FER = #0000

L 4 nss

—4 rmarg dw b PRy SeneR SF Sanr e |

rraleirddy peopa snsn
1—lif i

S Bl Zulsbhos enilutae

aogs_13371_fl.jpg

This article is protected by copyright. All rights reserved



Full iprm | ¥+ weeks gesintion]
Wagingl birth, sponienesys abar
Wingiial bath, mBeer netuslin ]
Cranndn sacian, ple-lahar -

-
EEm“m -

Earty fn
¥

W TEREE R wso nausan

sassaa s, -t -

Cesars

Fretn u gesintion)
o el
, BEGT induction
N —
Cezareas sechon, spooimnesys abor
i, B0 Mduclisn 7

Author Man

sponisnesus lbar <

a geeiaiinng
mEUE i -

. mhor rducan <

8 Ary treasni
& Formuls sy
-
" —-
= —
-8 —
-
- B
b
———
e i
e
= —
—_—r— =g
== i,
—_——
—— L a
T T ool ol . T T 1

03 140

1.1 12 1.3 14 15 16 17 18 1% 2B 21
Adpsed Hazard Ruea (S5% C5)

aogs_13371_f2.jpeg

This article is protected by copyright. All rights reserved

Adjussed Harsrd Ratio [955% Ci)

Arry binsastmilk

| 24 e ferencd)
LR R AR
LS R LT e
B3 01 101 TH)

A2 {15134}

L AR R ]
125 1) 22128}
120315
LB TR L
L33 (123137}

LR TN D
L N
£.74 [1 20130}
BEE (1 E11.78)

LIRS R

Formeala oy

114192158}
830 11 13- 29
31301 3T
138 (1 141 35

T34 {1 30-1383

L35 {1251 )
142 {1.30-1 45}
150 (1 45-1 25
145 {1 40-1 20
L0 ) 45-1.5T)

1T 831 V)
T (180 54
158 {1 &l-2495}
150 1 23-1 58}

15511 30-286;



Full iprm | ¥+ weeks gesintion]
Wagingl birth, sponienesus abar

W ingiial b, mBe reduelion
Crafndn sactian We-labar

Earty 10 a geeiaiinng
¥ mau bl

Cesars sponianesus Abar -
, mhor rduchan
Fretn u gesintion)
W labar

This article is protected by copyright. All rights reserved

B dry preasml
! & Farvuls Enly
R
e
i,
s
_“:-_
_-_—.—
e
P —
e ——
b |~
=t -

—
_ﬂ:._
—_—y
— @

e 11 12 r3 14 18 &
Adpsied Wazard Ryss (55% OF

17

aogs_13371_f3.jpeg

1.8

Adjussed Harsrd Ratio [955% Ci)

Arry binsastmilk

| 20 e ferencd)
Ll B R
EAR 1 St i)
BAR (1851 TH)
BAZ T 86-1.19)

108 [ 88-1.17)
o901 a1 20y
11801 15128,
AR 121 26}
L1312}

LB LR
U HE ) T AGY
i 44 [136-153)
R4S (1 35-1.55)

BT |1 651 38}

Formeala oy

/0 [1 98142
LR ERE - S e
U R B b s
EAST 12137}

B0 T 131 20

AR 0127}
£33 ). 16-1.20}
AT {1211 35
138 {1 30-1 3T}
230 {1 2H-1 40}

HAQ e Ay
A 1 381 80y
155 [ 45-1 88}
158 (1 4&-1 BB}

LAY JEas-1 T2



