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ABSTRACT

BACKGROUND: Maternal smoking during pregnancy is a significant risk factor for adversepregnancy
outcomes. However, studies investigating the association between smoking and plagental morphology
are limited.

AIM: The study aimed to examine the association between maternal smoking during pregnancy and
placental weight, as well as the placental-to-birth weight ratio.

METHODS: A retrospective cohort study was conducted using the data from the/Murmansk District
Birth Registry. The analysis included singleton births at >37 completed sveeks ofigestation. Multinomial
logistic regression was applied to assess the associations between standardized placental weight
categories (low, medium, high) and the placental-to-birth weight ratio,“and smoking before and during
pregnancy, including the number of cigarettes smoked daily.

RESULTS: The mean placental weight was 534.1 grams for, male/ newborns and 523.7 grams for
females. Compared with women who never smoked, thoseawvhoysmoked during pregnancy and those
who smoked before pregnancy had significantly lower odds,oftlow standardized placental weight. The
adjusted relative risk ratio (RRR) = 0.75 (95% CI: 0.70-0.81) for smokers, and 0.86 (95% CI: 0.76—
0.97) for those who smoked before pregnancy. The likelihoad.of a higher standardized placental weight
was significantly greater among those who smokediduring pregnancy and those who had quit smoking
before the first antenatal visit: adjusted RRR =1.35 (95% CI: 1.25-1.45) for smokers and 1.21 (95% ClI:
1.09-1.36) for those who quit before pregnancyy,compared with non-smokers.

The women who smoked before or during pregnancy were less likely to have a low placental-to-birth
weight ratio compared with never-smokers (adjusted RRR = 0.76 [95% CI: 0.70-0.83] for smokers;
adjusted RRR = 0.87 [95% CI: 0.77-0:97] for those who quit), and were more likely to have a high
standardized ratio (adjusted RRR®= 1952 [95% CI: 1.43-1.63] for smokers; adjusted RRR = 1.18 [95%
Cl: 1.06-1.31] for those who ‘quit). An inverse relationship was identified between the number of
cigarettes smoked during pregnancy and the likelihood of obtaining higher standardized values for both
placental weight and placental-to-birth weight ratio.

CONCLUSION: Thegstudy revealed that smoking during pregnancy and quitting prior to the first
antenatal visit were\associateéd with higher placental weight and placental-to-birth weight ratio, with a
dose-dependent(effect observed among smokers. These findings suggest that not only smoking cessation
but also reduetionsin daily cigarette consumption may lower the risk of adverse fetal outcomes, which
may serveflas a potential motivational tool for promoting primary prevention strategies aimed at
reducing,adverse pregnancy outcomes among women who smoke.
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BnusiHue KypeHunsa Mmatepu Ha Mmaccy ninaueHTbl U COOTHOLUeHune
MaccChbl nriaueHTbl K Macce Tesa npu poxaeHnn y AOHOLWEeHHbIX
HOBOpO)Kp,éHHbIX n3 ogHonnoAgHbIX GQPGMEHHOCTGVI: nccnegoBaHue,
OCHOBaHHO€ Ha perncTpe poaoosB

O.A. XapokoBa, A.A. Yceiauna, B.A. [TocToes
CeBepHBI TOCYJapCTBEHHBIN MEIUITMHCKUI YHUBEPCUTET, ApXaHTeIhCcK, Poccust

AHHOTALUUA

OobocHoBanue. Kypenwe marepum BO BpeMsi OEpPEeMEHHOCTH SIBIACTCS BAXXHBIM (PAKTOPOM pHCKa
HeOJIaronpusaTHBIX UCXOI0B OEPEMEHHOCTH, B TO K€ BPEMs HCCIICAOBAHMSA CBS3U MEXIY KypeHHEM U
MoOpQOJIOTHel MIaleHThl OrPaHUYCHBI.

Hean ucciaenoBanusi. MzyueHne B3aMMOCBSI3H MEXIy KypeHHEM MaTepH BO,BpEMS OEpEeMEHHOCTH W
Maccoil IUIaleHThl, @ TAKXKEe COOTHOLICHUEM MAacCChl IUIALIEHTHI K Macce HOBOPOKAEHHOTO.

Metoabl. IlpoBeneHO peTPOCIEKTHBHOE KOTOPTHOE HCCIENOBaHME /€, HCIOJIb30BAaHUEM JAHHBIX
peructpa poaoB MypmaHckol obnactu. B aHanu3 BKIIOYWIN CITydad OFHOIMJIOAHON OEpeMEHHOCTH Ha
Cpoke ponoB Oonee 37 MOJMHBIX Henesb recTauud. MyJabTHHOMUATBHYIO JIOTUCTUYECKYIO PErpecCHIo
UCIIOJIB30BAJIM JJIsl OLIGHKH B3aUMOCBSI3M MEXIY CTaHIApTHOH OWEHKOW Macchl IUIALCHTHl (HU3KOH,
cpelHel, BBICOKOM) U OTHOIIIEHHEM MAacChl TUIALIEHTHI K MAacce TENa MPU POXKACHUH, a TaKKe KypeHHEM
JI0 ¥ BO BpeMsi 0EpEMEHHOCTH, BKJIIOUas €KEIHEBHOE KOIMHMECTBO BBIKYPUBAEMBIX CUTapeT.
Pesyabrarel. CpeqHss Macca IUIAleHTH Y MajdbunkoB,cocrasmia 534,11, a y meBouek — 523,7T.
VY KCHIIMH, KYpPHUBIIUX BO BpeMs OEPEeMEHHOCTW W [0, €€ HACTyIUICHHUS, BEPOSTHOCTh HU3KOU
CTaHJApTHOM OIIEHKU MacChl TUTALICHTHI ObLIa 3HAYHMO HIDKE 110 CPABHEHHUIO C HUKOTAA HE KYPHBIIHMHU.
CKOppEeKTHPOBAaHHOE  OTHOIIEHHE  OFHOCUTENbHBIX  puckoB  (OOP)  nmnsa  Kypsmux —
0,75 [95% noBeputenbubiii  unHTepBan (N0, 70-0,81], mis kypuBmHMX 10 OepeMEHHOCTH —
0,86 (95% JI1 0,76—-0,97) coorBeTCTBEHHO. BeposTHOCTH 00Jiee BBICOKON CTAaHIAPTHON OIEHKH MAacCCHI
IUTALEHTHl Y KypSIIMX BO BpeMs OEpEeMEHHOCTHM U TeX OepeMEHHBIX, KOTOpbhle OpOCHIM KYpHTh IO
NEepBOH aHTEHATAJLHOW $IBKM, Oblfia 3HAYMMO BbIlIe: CKoppekTHpoBaHHBIH OOP nmis xypsmumx —
1,35 (95% 1 1,25-1,45), ckoppekmmpoBanHbiii OOP s kypuBmmX g0 OepeMEHHOCTH —
1,21 (95% 11 1,09-1,36) o cpdBHEHHIO C HEKYPSIIUMH COOTBETCTBEHHO.

VY JKeHIIWH, KypHUBIIMX 0 HMyBO BpeMsi OEpPeMEHHOCTH, BEPOATHOCTb HHM3KOI'O COOTHOLICHHUS! MAacChl
IUTAIEHTHl K Macce Tela MPW POXIEHHH Oblla HIKE M0 CPaBHEHHWIO C JKCHIIWHAMU, HUKOTIA HE
KypuBIIMMH [croppeksupeBanubiii OOP mis kypsimmx — 0,76 (95% JIU1 0,70-0,83); mmst OpocuBimx
kyputs — 0,87 (95% M 0,77-0,97)]. Kpome Toro, y HuUX OTMe4and Oojiee BBICOKHE IMOKa3aTesH
CTAaHJApPTHOM (OLEHKH JTOro  OTHOMICHHS [ckoppektupoBaHHbi OOP  mias  Kypsmux —
1,52 (95% 14 1743<1,63); s opocuBmmx kyputh — 1,18 (95% /I 1,06-1,31)]. BeisiBnena oOpaTHast
3aBUCUMOCTH MEKY KOJIMYECTBOM BBIKYPUBAEMbIX CUTApPET BO BpeMsl OEpEMEHHOCTH U BEPOSITHOCTHIO
NOJYHeHKsT 0oiee BBHICOKOW CTaHIAPTHOM OLIEHKM KaK MacChl IJIALIEHTHI, TAK U COOTHOILLIECHUS MAacCCh
TUTa@H Bl K Macce Teja MpH POXKACHUH.

3akmiogenue. VccnenoBanue BBISIBIIIO, YTO Yy JKEHIIWH, KYpUBIIMX BO BpeMs OEpPEeMEHHOCTH WIIU
NPEKPaTUBIIMX KypeHHE A0 IMEpBOM aHTeHATaJbHOM SBKH, Macca IUIALlEHTHl U €€ COOTHOILICHHE C
Maccoi Teja HOBOPOXKIEHHOrO Oblia BhImie. IIpH 3TOM Yy MNPOJODKAMOIINX KYypUTh HaOIIOdAIN
no303aBUcHMBI A dekT. [lonmydeHHble NaHHbIE CBHIETEIHCTBYIOT O TOM, YTO HE TOJNBKO OTKa3 OT
KypeHHs, HO U YMEHbBIICHHE KOJUYECTBA BBIKYPHBAEMBIX CHUTapeT B JECHb MOXET CHHU3HTh DPUCKHU
HeOJIaronpusATHBIX COOBITUH JUIS TUIOZA. DTO MOAYEPKHUBAET IMOTEHIMAT HCIIOJIB30BAHUS JIaHHOTO
M0JIX0/1a KaK MOTHBAITAOHHOTO MHCTPYMEHTA JJIsl IPOJIBUYKEHUS CTPATErHid IEPBUYHON MPOGUITAKTHKI
OCJIO)KHEHUH OepeMEHHOCTH CPEIH KyPSIIHUX KEHIIHH.

KuroueBble cjioBa: mialeHTa, Macca MpU POXKJIECHUM; COOTHOIIEHUE MAcChl IJIALIEHTHI U MacChl MpHU
POXKICHUHN; KypEHHE BO BpeMsi OEPEMEHHOCTH; PErMCTPALs POXKICHUH.
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BACKGROUND

Maternal smoking during pregnancy is one of the most common modifiable risk factors of adverse
short- and long-term pregnancy outcomes such as miscarriages [1], preterm deliveries [2, 3], low
birthweight (BW) [3], and some birth defects [2-4]. Some complications are related to placenta
development and can be partially explained by disfunction of trophoblasts and hormonal disbalance in
early pregnancy caused by smoking [1] and vascular effects of nicotine [5]. All women are advised to
quit smoking before conception or during the first trimester of pregnancy. It was found that the most
benefits were observed in case of smoking cessation before week 15 of pregnancy [6]. It can improve
the prognosis and reduce the risk of adverse pregnancy outcomes. However, the prevalence of smoking
in pregnant women in many countries, including Russia, is still relatively high. For example, our
previous study in the North-West of Russia revealed up to 25% and 18% smoking mothers before and
during pregnancy, respectively [7].

Placental weight (PW) and placental-to-birth weight ratio (PW/BW) are well-known ‘indicators of
adverse pregnancy outcomes as they reflect prenatal functioning [8]. An unbalanced"PW/BW may
indicate abnormal placental functioning or placental adaptation to an adverse intrauterine environment.
Previous research showed that low PW z-scores were associated with a two-foldvincrease in fetal death,
whereas high z-scores were associated with higher odds of neonatal morbidity [9]."Salavati et al. (2017)
determined BW/PW in 3311 deliveries and found that low BW/PW wasassegiated with higher risk of
neonatal morbidity [10]. Shehata et al. (2010) [11] found that low BW/PW-was associated with higher
risks of intensive care unit admission, low Apgar scores, and fetal«death» These findings indicate that
PW/BW, when interpreted based on defined thresholds and in relationjto other clinical parameters, is a
useful diagnostic tool for identifying potential intrauterine, growth restrictions and placental
insufficiency in newborns. Research on the relationship between smoking and placental morphology,
especially PW/BW, is scarce. In addition, smoking cessation effects on placenta are still unclear. Some
studies showed significant difference in the placental structure and weight between smoking and non-
smoking mothers [12] and higher PW/BW in smoking mothers [9, 10]. However, other authors consider
that despite lower first-trimester placental vascularization flow indices, a negative smoking effect on
PW is not evident yet [15]. Another important issue is how smoking cessation during pregnancy affects
placental development. Some studies revealed a positive effect of smoking cessation on anthropometric
measurements in newborns compared with offspring of smoking mothers due to improved placental
transfer [3, 16].

Currently, most studies in Russia /investigate relationships between smoking and placental
insufficiency [17, 18], premature )maturation of placenta, and histological changes in pregnant
smokers [18, 19]. The relationship between smoking before and during pregnancy and high PW and
PW/BW have, to our knowledge; not been studied yet.

Two population-based birth registries established in the Murmansk County (MC) in the North-West of
Russia two decades/ago)contain data on maternal smoking behavior before and during pregnancy and
morphological examinations of placenta in all deliveries in this region, allowing to investigate changes
in placental morphology in pregnancy.

AIM

The stady” was aimed to explore potential associations between maternal smoking status during
pregnancy (including the effect of smoking cessation and daily number of smoked cigarettes) and PW,
including PW/BW. Thus, our primary objectives were to: (i) determine PW and BW for gestational age
and sex; and (ii) examine a potential association between smoking status during pregnancy (including
daily number of smoked cigarettes) and z-scores of PW and PW/BW.

METHODS

STUDY SETTING, DESIGN, AND SAMPLE SIZE

The Murmansk County Birth Registry (MCBR) has registered all births from 22 weeks of gestation in
MC from January 1, 2006 to December 31, 2011. The detailed information on its design,
implementation, and data collection was presented in our previous study [20].
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In this study, we used all cases with singleton pregnancy delivered at > 37 completed weeks of gestation
from the registry. Our study focused on two main tobacco-smoking issues related to pregnancy: (i)
smoking status before pregnancy and during the first antenatal visit, and (ii) the number of cigarettes
smoked daily. Sampling details are summarized in Fig. 1.

DATA COLLECTION

The MCBR contains anonymized maternal data, such as age, parity, weight and height measured at the
first antenatal visit, marital status, residence, ethnic origin, education, and self-reported smoking status
at the first antenatal visit (including the number of cigarettes per day before and during pregnancy),
collected from medical records and personal interviews with pregnant women. Data on the mode of
delivery, gestational diabetes, preeclampsia/eclampsia, gestational age, year of delivery, and anemia to
be included in the MRBR were taken from individual obstetric records. In addition, the MRBR ¢Ontains
data on the sex of newborns, PW, and BW.

DEPENDENT VARIABLES

PW and BW were measured in grams. PW/BW was calculated by dividing PW by,BWAin grams. We
calculated z-scores in the sample using means and standard deviation of PW and PW/BW for each
gestational age. Moreover, z-scores were calculated separately for male and female‘newborns. PW and
PW/BW z-scores were classified as < —1; —1to+ 1; and > +1.

INDEPENDENT VARIABLES

Smoking status during pregnancy was defined as smoker (women who, sSmoked before and during
pregnancy), quitter (women who quit smoking during preghancy),) and non-smoker (women who
smoked neither before nor during pregnancy). For pregnant smekersythe number of cigarettes smoked
daily was treated as a categorical variable, i.e. 0; 1-5; 6-10; and >11.

DATA ANALYSIS

Distribution of continuous variables were checked for nermality using the Shapiro-Wilk test and
presented as a mean and standard deviation. Two=sample t<test was used to compare the mean values
(PW and BW) in two groups of data. Simple dinear regression was used to determine the relationship
between PW, BW, and gestational age ‘for ‘male and female newborns separately. An analysis of
covariance (ANCOVA) was conducted with'gestational age as a covariate to determine the difference in
PW between maternal smoking categories. We used a multinomial logistic regression to assess the
correlations between z-scores (low,medium, and high) of PW and PW/BW and smoking status during
pregnancy, including the daily number6f smoked cigarettes. Medium z-scores were chosen as the base
outcome; therefore, it was used'@as the reference to build the regression models. Unadjusted and adjusted
relative risk ratios (RRR) derived from multinominal logistic regression models were calculated with
95% confidence intervals (Cl). Maternal age (< 19 years, 20-24 years, 25-29 years, 30-34 years, and
> 35 years), parity (Osgl, ‘and > 2 deliveries), marital status (married, cohabitation, or single [including
divorced or widowed women]), place of residence (urban and rural), ethnic origin (Russian or other),
education (university, etc.), year of delivery, body mass index (< 18.4, 18.5-24.9, 25.0-29.9, > 30, or
unspecified)s» mede of delivery (vaginal or caesarean section), gestational diabetes,
preeclampsia/eclampsia, anemia, and BW were used for mutual adjustment as potential confounders in
multineminal logistic regression models. Statistical processing was performed using STATA v. 14
(StataCorp’LLC).

ETHICAL APPROVAL

The MCBR establishment and data collection was approved by the Regional Healthcare Office of the
Murmansk County. A special law was adopted by the regional government on mandatory registration of
births in the MRBR for all delivering women. The registry database does not contain any personal
identifiers.

This study was approved by the Ethical Committee of the Northern State Medical University
(Arkhangelsk, Russia) (No. 08/12-14 dated December 10, 2014).

RESULTS

PLACENTAL WEIGHT AND BIRTH WEIGHT BY GESTATIONAL AGE AND SEX
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The mean PW for male newborns was 534.1g (SD:117.9g) and 523.7 g (SD: 116.6 g) for female
newborns. The mean BW for male newborns was 3500 g (SD: 457.1 g) and 3366 g (SD: 439.0 g) for
female newborns (see Table 1).

Moreover, mean PW and BW increased with gestational age. Linear regression: PWmaes, B =6.25
(95% C1 5.0-7.5) and PWremates, B = 7.05 (95% CI 5.8-8.3); BW maies, B = 97.5 (95% CI1 92.9-102.1) and
BWremates, B = 94.3 (95% CI 89.8-98.9). Difference in PW in the groups by smoking status stratified by
gestational age and sex is shown in Table 2.

ASSOCIATION RELATIONSHIP BETWEEN SMOKING STATUS DURING PREGNANCY AND Z-
SCORES OF PLACENTAL WEIGHT AND PLACENTAL-TO-BIRTH WEIGHT RATIO

The relationships between smoking status during pregnancy and z-scores of PW and PW/BW are shown
in Table 3. Smokers and those who quit smoking during pregnancy were less likely to have low PW z-
score only after adjustment for potential confounders compared to non-smokers;  adjusted
RRRsmoker = 0.75 (95% CI 0.70-0.81) and adjusted RRRquiter = 0.86 (95% CI 0.76-0.97). Moreover,
smokers and quitters were less likely to have low PW/BW z-score both before and after, adjustment for
socio-demographic and medical parameters of pregnant women compared to non-smaokers;Smokers and
quitters were more likely to have high z-scores of PW and PW/BW compared to nen-smokers as shown
by the unadjusted and adjusted values summarized in Table 3.

A negative dose—response relationship was found between the number of cigarettes smoked daily during
pregnancy and the odds of low z-scores of both PW and PW/BW. Adjustment¥or potential confounders
did not change this relationship (see Table 4).

However, positive dose—response relationship was observed between the high z-scores of PW and
PW/BW and the number of cigarettes smoked daily during pregnaney (see Table 4). Moreover, mothers
who smoked > 11 cigarettes per day during pregnancy were,2.97and 3.55 times more likely to have a
high z-score of PW and PW/BW, respectively, compared tesaon=smokers.

DISCUSSION

In our singleton pregnancy study, mean PW at_any‘week of gestation was lower compared with mean
PW (SD) of 612 (138) g at term pregnanci€s (37-42 weeks) reported by Nascente et al. (2020) [21]. We
found that mean BW increased with gestational-age for both female and male newborns born at 37—
41 weeks of pregnancy. Other studies also shewed a trend toward a higher BW in infants born at 37—
41 weeks, which is consistent with ourfindings [21-23].

In our study, smokers and quitters,weré more likely to have high z-scores of PW and PW/BW as
opposed to non-smokers. These findings are consistent with previous studies, where it was confirmed
that continued smoking during pregnancy caused higher PW [9, 10, 24]. For example, in a birth cohort
study conducted in Japapminvelving 91,951 records, both PW and PW/BW were higher in smokers
compared with non-smaékers)[24]. Heidari et al. (2018) also found higher mean PW in smokers (610 g)
as compared with non-smokers (455 g) [8]. A recent meta-analysis showed a 182 g heavier placenta in
smoking pregnant,wemen compared with quitters [10]. In contrast to non-smokers, PW demonstrated a
higher mean value in quitters [25].

Smoking during™ pregnancy affects the development and function of placenta. However,
the underlyingsmechanisms remain unclear. In contrast to non-smokers, heavy smokers had 1.5-times
lower, totalyvolume of placenta blood vessels and 2-times lower volume density of blood vessels. These
differences were statistically significant. In smokers, the total volume of intervillous space,
syncytiotrophoblast, and fibrin was almost 1.5-times higher compared with the control (non-smoker)
group [12]. Previously, it has been suggested that abnormal vascularisation of the placenta and
subsequent placental insufficiency in smokers were the leading causes of adverse pregnancy
outcomes [26]. In addition, previous studies observed a differential expression of angiogenic factors in
placenta in pregnancy with complications [9, 27, 28]. Pfarrer et al. (1999) explained the higher PW in
smokers by adaptive angiogenesis in placental villi [29]. Their findings suggested an adaptive response
of the capillary bed in fetus within placental villi in smoking pregnant women. It increases the surface
area used for gas and nutrients exchange by reducing the negative effect of hypoxia. Gloria-Bottini et al.
(2015) [30] confirmed a discordant effect of smoking on BW and PW in Haptoglobin 2 phenotype
mothers, but a concordant effect on BW and PW in mothers carrying the Haptoglobin 1 allele. These
results further support the hypothesis of a possible relationship between BW and PW and maternal
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haptoglobin phenotype. In contrast, previous studies did not confirm the expected negative effect of
smoking on PW. This inconsistency may be explained by methodological limitations of the study [11].
In this study, both the PW and PW/BW z-scores were related to the number of cigarettes smoked daily
during pregnancy. The women who smoked eleven or more cigarettes per day had heavier placentas and
higher PW/BW compared with light (1-5 cigarettes) smokers. Consistent with a Mendelian study [10],
our study showed that continued smoking during pregnancy causes a higher PW. Furthermore, we found
a higher PW/BW in smokers compared with quitters and in quitters compared with non-smokers. In
contrast to non-smokers, quitters and smokers were approximately 1.2 and 1.5 times, respectively, more
likely to have high PW/BW z-scores.
We observed a positive dose—response relationship between the high z-scores of PW and PW/BW and
the number of cigarettes smoked daily. Our study is consistent with earlier findings, which showed that
PW/BW in smokers increased with the number of cigarettes smoked, regardless of the smoking,status.in
the third trimester [25].
Our study is the first in Russia to determine the relationship between smoking before and during
pregnancy and PW using a large population-based sample, which included all pregnant,women in the
region. This can mitigate the risk of sampling biases; however, a relatively high/aumber of missing
records in registered pregnancies may affect the results. We have not used any imputation technique to
deal with the problem of missing data, leading to exclusion of approx. 17%-18%/(of observations. This
may potentially decrease the power of the study, but it is still higher than 80%. Pregnancy cases with
missing records can probably be systematically different from those without any omissions. We did not
perform sensitivity analysis in this study. However, our previous study, based on the MRBR did not
show any difference between those with and without missing data,on core’maternal parameters.
Another limitation of the study affecting its results is a possible.databias as questions on smoking status
can be sensitive for pregnant women and the relevant data on thisy/behavior factor collected by doctors
may be misclassified. However, consistent results of thesprevious study allow the self-assessment of
smoking to be treated with confidence.

CONCLUSION

The mean PW for male newborns was 534.1 g (SD: 117.9 g) and 523.7 g (SD: 116.6 g) for female
newborns and increased with gestational"age. The study found a higher PW and PW/BW ratio in
smokers and whose who quitted befere the first antenatal visit and this relationship has dose—response
relationship for smokers. Our findings eonfirm that both smoking cessation and decrease in the number
of cigarettes smoked daily may reduce/the risks of adverse pregnancy outcomes for the fetus. It can
potentially be used as a motivation tool to promote primary prevention strategies aimed at reducing
adverse pregnancy outcomestin smoking women.
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AONONHUTENbHAA AHOOPMALIUA

Bxuag aBTopoB. O.A. XapbkoBa — Aw3aiiH WCCICIOBAHUS, CTATUCTUUCCKUN aHAN3, HHTCPIPETAIIHS
pe3yiabTaToB, Hamucanue Tekcra pykonucd; B.A. IloctoeB, A.A. YcbiHMHA — cOOp W aHaIU3
JTUTEpaTYpPHBIX NaHHBIX, HAIMCAaHWE M PEJaKTUPOBaHHWE TEKCTa PYyKOMuCH. Bce aBTOpBl omoOpmim
PYKOITUCH (BEPCHIO IS ITyOJTUKAIIMH), & TAaKXKe COTJIACHIINCH HECTH OTBETCTBEHHOCTH 32 BCE ACTIEKTHI
paboThl, TapaHTUpys HalIeXkallee PacCMOTPEHHE U PEIICHHE BOIMPOCOB, CBA3aHHBIX C TOYHOCTBHIO H
JI0OPOCOBECTHOCTBIO JIFOOOH €€ YacTH.

JTnyeckas 3Kkcneprusa. [IpoBenenune ucciemoBanus 0J00PEHO JIOKATBHBIM ATHYECKUM KOMHTETOM
CeBepHOro ToOCyJapCTBEHHOTO MEAWIMHCKOTO YyHHUBepcureTa (Apxanreibck, Poccus)” (TipoTokon
Ne 08/12-14 ot 10.12.2014).

HUcrounuku puHancupoBanus. OTCYyTCTBYIOT.

PackpriTie HHTEpecOB. ABTOPHI 3agBIISIIOT 00 OTCYTCTBHH OTHOIICHUH, NEATETbHOCTH M HHTEPECOB 32
MOCJIETHAE TPU TOJA, CBA3AHHBIX C TPETHUMU JHUIAMU (KOMMEPYECKUMHU WU [HEKOMMEPUYECKUMN),
WHTEPECHI KOTOPBIX MOTYT OBITH 3aTPOHYTHI COEPIKAHUEM CTAThHH.

OpurunansHoctb. Ilpym co3manum HacTosmel paOOTBl  aBTOPBl4, HEw HCIIONB30BATIM  paHee
OIyOJIMKOBAaHHbIE CBEICHUS (TEKCT, MILTIOCTPAINH, JAaHHBIE).

Hoctyn k gaHHbIM. PepakiiioHHas MOJUTHKA B OTHOIIEHHWH GOBMEGTHOPO HCIIOJIB30BAaHUS JAHHBIX K
HACTOSAIIEeH paboTe HE MPUMEHNMA.

I'eHepaTuBHBI HCKYCCTBeHHbIH HMHTeIeKT. [Ipy co3mMaHMM “HACTOSIIEH CTaTbU TEXHOJOTHUHU
reHepaTUBHOI'O UCKYCCTBEHHOTO MHTEIIJIEKTa HE UCTIONb30BAITHy

PaccmoTpenue u penensupoBanne. Hacrosmias pabota mojjana B )KypHal B MHUIIMATUBHOM MOPSIKE
W paccCMOTpEHa 0 OOBIYHOH mporuenaype. B peneH3upoBaluyl y4acTBOBAIM JBA BHEUTHUX PELICH3CHTA,
YJIEH PeIAKIMOHHON KOJIJIETMU U HAYYHBIA PENAKTOP U3IaHUS.
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TABJINLbI
Table 1. Mean placental weight and birth weight by gestational age and sex (g)
Gestational age Male newborns, Mean (SD) Female newborns, Mean (SD) p value?
n | PW | BW n | PW | BW PW | BW

37 weeks 1555 508.9 (123.2) 3148 (467) 1275 498.9 (117.8) 3023 (423) 0.029 <0.001
38 weeks 3788 524.2 (119.1) 3352 (433) 3236 511.8(117.9) 3205(430) <0.001 <0.001
39 weeks 6765 534.9 (118.2) 3493 (432) 6133 523.1(115.8) 3354 (418) <0.001 <0.001
40 weeks 6854 540.6 (117.2) 3594 (428) 6458 528.8 (115.4)  3440(408) <0.001 <0.001
41 weeks 2794 541.8 (112.3) 3633 (448) 3024 532.3(116.2) 3500 (425) 0.002 <0.001
> 42 weeks 1244 539.2 (116.6) 3612 (474) 1285 536.0 (116.7) 3483 (455) 0.497 <0.001
Total 23.000 534.1 (117.9) 3500 (457) 21.411 523.7 (116.6) 3366 (439) ,=,0.001 <0.001

Note: PW, placental weight; BW, birth weight; ! calculated using the two-sample t-test.

Table 2. Mean placental weight by smoking status stratified by age and sex (g)

Gestational age

Placental weight (male newborns), Mean (SD)

Placental weight (female newborns), Mean (SD)

Non-smoker | Quitter [ Smoker Non-smoker | Quitter I Smoker

37 weeks 507 (122) 520 (134) 513 (122) 501 (121) 5054122) 491 (106)
38 weeks 524 (120) 531 (110) 522 (118) 511 (115) 516 (128) 514 (125)
39 weeks 532 (117) 546 (117) 542 (124) 521 (146) 529 (115) 528 (116)
40 weeks 538 (115) 544 (124) 551 (122) 526 (114) 535 (111) 540 (121)
41 weeks 540 (112) 543 (112) 547 (113) 531 (144) 536 (125) 536 (120)
> 42 weeks 540 (116) 511 (110) 542 (119) 537.(120) 553 (107) 527 (106)
Total 532 (117) 539 (118) 539 (120) 522 (116) 530 (117) 527 (119)
pt < 0,001 0,002

Note: ! calculated using ANCOVA (gestational age as a covariate).

Table 3. Relationship between smoking status before and during pregnancy and z-scores of PW and PW/BW in the Murmansk
Region (n = 44,411)

Unadjusted RRR(95% Cl)

Adjusted RRR (95% CI)

Z-score Smoking status ddring preghancy Smoking status during pregnancy
Non-smoker | Quitter | Smoker Non-smoker | Quitter | Smoker
PW! Low 1.00 0.91A(0:81-1.02)  0.98 (0.92-1.05) 1.00 0.86 (0.76-0.97)  0.75 (0.70-0.81)
High 1.00 1.14 (1.0841.27) 1.16 (1.08-1.24) 1.00 1.21 (1.09-1.36)  1.35 (1.25-1.45)
PW/BW?  Low 1.00 0:85(0776-0.96) 0.71 (0.65-0.77) 1.00 0.87 (0.77-0.97) 0.76 (0.70-0.83)
High 1.00 1.2 (1.09-1.35)  1.73 (1.62-1.84) 1.00 1.18 (1.06-1.31)  1.52 (1.43-1.63)

Note: Z-score (— 1;1) was used as a referénce; Z-score of less than — 1 was defined as low; Z-score higher than + 1 was defined as high; PW, placental
weight; BW, birth weight; * RelatiVe risk ratio adjusted for the variables (maternal age, parity, marital status, residence, ethnicity, education, year of delivery,
body mass index, mode of delivery, gestational diabetes, preeclampsia/eclampsia, anemia, and birth weight); 2 Relative risk ratio adjusted for all variables,

except birth weight.

Table 4. Relationshipsbetween the number of cigarettes smoked daily during pregnancy and z-scores of PW and PW/BW in the
Murmansk Region (n = 40,464)

Unadjusted RRR (95% CI)*

Adjusted RRR (95% CI)?

Cigarettes smoked daily during pregnancy (0 as a

reference)

Cigarettes smoked daily during pregnancy (0 as a
reference)

1-5 | 6-10

I >11

1-5 | 6-10

| >11

Z-score
PW! Low
High
PW/BW? Low
High

0.62 (0.52-0.73)
1.55 (1.38-1.74)
0.38 (0.31-0.46)
2.16 (1.93-2.41)

0.56 (0.47-0.67)
1.81 (1.62-2.03)
0.31 (0.24-0.39)
3.10 (2.80-3.44)

0.52 (0.38-0.72)
2.01 (1.66-2.42)
0.29 (0.19-0.46)
4.14 (3.49-4.91)

0.47 (0.39-0.56)
1.87 (1.65-2.13)
0.42 (0.34-0.52)
1.87 (1.67-2.09)

0.36 (0.29-0.43)
2.48 (2.19-2.82)
0.34 (0.27-0.43)
2.69 (2.42-3.00)

0.30 (0.21-0.42)
2.97 (2.41-3.64)
0.32 (0.21-0.51)
3.55 (2.98-4.23)

Note: Z-score (— 1;1) was used as a reference; Z-score of less than — 1 was defined as low; Z-score higher than + 1 was defined as high; PW, placental

weight; BW, birth weight; * Relative risk ratio adjusted for the variables (maternal age, parity, marital status, residence, ethnicity, education, year of delivery,
body mass index, mode of delivery, gestational diabetes, preeclampsia/eclampsia, anemia, and birth weight); 2 Relative risk ratio adjusted for all variables,

except birth weight.
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PUCYHKU

All pregnancies recorded in the
Murmansk County Birth Registry
during 2006-2011 (N=52,806)

Excluded: Missing data (N = 1,675):
maternal age, marital status,
maternal education, ethnicity, —
residence, parity, alcohol abuse, year
of delivery, smoking status before
and/or during pregnancy

— Excluded: Missing or appropriate
exclusion criteria data (N = 3,463):
gestational age < 37 weeks, multiple
pregnancy, mode of delivery, sex

- | Excluded: Missing or invalid values
(N = 3257): Placenta weight

Excluded: Missing data (N =
3,947): Number of smoked
cigarettes during pregnancy

¥

v
Analysis of smoking status during pregnency Analysis of number of daily smoked cigarettes
(N = 44,411) during pregnancy (N = 40,464)

Fig. 1. Study population selection flow chart.
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