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Abstract: Objective: To investigate the effect of smoking during pregnancy on the anthropometric measurements of the
newborn and the effect of stopping smoking during the first trimester of pregnancy.

Patients and methods: Our study was a cohort-analytical study conducted at Tishreen University Hospital in Lattakia-Syria
during the period from January 2020 to January 2021. The study included 180 pregnant women with a single live pregnancy
who met the inclusion criteria. They were divided into non-smokers, smokers who stopped smoking during the first
trimester of pregnancy (group 1), smokers who continued smoking until the end of pregnancy (group 2). After birth.
Neonate identified with Small for gestational age and low birth weight.

Results: The study was founded that smoking during pregnancy increases the risk of (low birth weight) LBW by 16.3% and
the risk of SGA (small for gestational age) by 79%, and smoking was associated with the birth of children with lower
anthropometric measurements compared to the children of non-smoking mothers. As for the Ponderal Index >90th, A.OR
was 4.9 for group (1) versus 5.8 for group (2) and Head to Length Ratio >90th was 3.4 for group (1) versus 4.6 for group (2),
as it was found that increasing the number of cigarettes smoked per day increases the risk of The occurrence of adverse
birth outcomes

Conclusion: Maternal smoking, regardless of duration of smoking during pregnancy, was associated with neonates
abnormal body proportions resulting from greater reductions in body length and head circumference compared to weight,
smoking during the first trimester of pregnancy was associated with adverse birth outcomes, but with a lower A.OR than

group (2).

Keywords: Smoking during pregnancy, anthropometric indices.
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Introduction.

Epidemiology:

The tobacco epidemic is one of the biggest public health dangers that the world has ever
witnessed. It kills more than 8 million people annually around the world, including more than 7 million
who use it directly and about 1.2 million passive smokers. All forms of tobacco are harmful and there is no
safe level of tobacco exposure. Cigarette smoking remains the most common type of tobacco use
worldwide 1l According to the American Society of Medical Oncologists, smoking causes a third of cancer
deaths, and 30 million people join the smokers' caravan each year = Experts say that about half of these

people die from smoking.

Smoking and Women

Women have received the largest proportion of the harms of smoking. In addition to the general
harms that affect women and men, women exposed to additional risks, the most important of which is the
increased risk of cervical cancer and osteoporosis. Moreover, the risk spectrum increases for pregnant
. . [3,4,5]
women, who in turn carry damages to their fetus
Smoking and Pregnancy

Although cigarettes are the tobacco products most harmful to public health, there is no a safe

tobacco for use in pregnant women because all tobacco products, including E-cigarettes, contain nicotine
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which crosses the placenta and interferes with embryonic development, as Sachs Benjamin said, Professor
at Harvard University, "When you smoke during pregnancy, you poison the fetus "

smoking during pregnancy is associated with many adverse pregnancy outcomes such as
miscarriage, placenta previa, premature rupture of membranes, placenta previa, preterm labor, preterm
birth, stillbirth, premature placental abruption, ectopic pregnancy 2

some studies have shown that the newborns of smoker mothers have a higher Pl of 0.040 and

lower birth weight and length. 7]

Aim of the study

1. Is to investigate the effect of smoking during pregnancy on the anthropometric measurements and
indices of the newborn.

2. Isto study of the effect of stopping smoking during the first trimester of pregnancy versus continuing

to smoke until the end of pregnancy

Patients and Methods.
This is Analytic Cohort Study of a group of pregnant women who admitted and delivered at the
Department of Obstetrics and Gynecology at Tishreen University Hospital in Lattakia-Syria during one-

year period (January 2020-January 2021).

The inclusion criteria were:

® Pregnant women with a single live pregnancy with a gestational age of > 37 gestational weeks.

The exclusion criteria were:
® Fetal complications (congenital anomalies)
® Pregnancy complications (placental abruption)
® Metabolic diseases (gestational diabetes, type 1 diabetes, type 2 diabetes)
® Cardiovascular diseases and pressure disorders during pregnancy (chronic hypertension — chronic
hypertension mixed with preeclampsia — gestational hypertension — preeclampsia)
® 25<Body Mass Index (BMI) <18.5
® Anemia (Hemoglobin <10.5 mg\dl)
The following workup included history, last menstruation and the presence of any complications
that accompanied the current pregnancy, the question was asked about any diet followed during
pregnancy, and then details were given in the case of smoking. For women who smoke, where they were

asked about the date of smoking start and date of smoking quit (if it was quitted), number of cigarettes per
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day, type of smoking, smoking of the husband. After birth, weight, body length and head circumference of

. [8]
the newborn measured, recorded, anthropometric parameters were calculated from:

birth weight
PI =100* e
body length(cm)

head circumference(cm

HLR = (cm)
body length(cm)

100%0.037+head circumference(cm

BBR = d clreur (
birth weight

, and abnormal parameters were determined according to the modified Fenton chart (2013).

Newborns also identified with LBW, SGA according to the modified Fenton chart (2013). el

)2'57
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Fenton preterm growth chart - boys
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Ethical consideration: All patients provided a complete and clear informed consent after

discussion about the study.
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Statistical Analysis:

Measures of central tendency and measures of dispersion used for quantitative variables, in
addition to percentage values and confidence intervals for qualitative variables. All variables tested using
the One Way ANOVA test to study mean differences between more than two independent groups and the
chi-square or (Fisher exact) test to study the relationships between qualitative variables. The adjusted
odds ratio (CI95%) was determined to study risk factors and considered relevant. value more than 1. The
results considered statistically significant with a p-value of < 5%. Adoption of the program (IBM SPSS
statisticsVersion20) to calculate the statistical transactions and analyze the results.

Outcome measures Body proportions indicated by low brain-to- body ratio (BBR) (defined as
<10th percentile); high ponderal index (PI) and high head-to- length ratio (HLR) (defined as>90th
percentile); small body size for gestational age at birth (defined as weight, length or head

circumference<10th percentile) and low birth weight (2500 g).

Results.
Table (1) The percentage of smoking status during pregnancy
Smoking Status Number Percentage
Non-smoker 114 63.3%
Quit smoking during first trimester(Group 1) 16 8.9%
Continued smoking until the end of pregnancy(Group 2) 50 27.8%

As shown in Table (1), 36.7% of the studied sample were smokers during pregnancy, 8.9% of the
studied sample were Quit smoking during first trimester and 27.8% of the studied sample were Continued
smoking until the end of pregnancy

Table (2) The percentage of parity in studied groups

Parity ‘ Number ‘ Percentage
Nulliparous 58 32.2%
Multiparous 122 76.8%

All 180 100%

As shown in Table (2), 32.2% of the studied sample were Nulliparous, and 76.8% of the studied
sample were Multiparous

Table (3) Type of smoking in studied groups

Type of smoking ‘ Number ‘ Percentage
Cigarettes 51 77.3%
Water Pipe 15 22.7%

Effect of Smoking during pregnancy on the
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Type of smoking Number Percentage
All 66 100%
As shown in Table (3), 77.3% of smokers group smoked cigarettes, and 22.7% of smokers group

smoked Water Pipe

Table (4) Distribution of maternal factors in the studied groups

Maternal Factors Non-Smoker Group (1) Group (2) P-value
Mother's age(year) 27.245.1 29.4+6.4 28.145.4 0.2
Gestational age(weeks) 37.9+0.7 37.740.5 37.6£0.8 0.1
Nulliparous 34(29.8%) 8(50%) 34(68%)
0.06
Multiparous 80(70.2%) 8(50%) 16(32%)

As shown in Table (4), there are no statistically significant differences according to maternal

factors between the three groups.

Table (5) Distribution of smoking related factors in the studied groups

Smoking related factors Non-Smoker Group (1) Group (2) P-value
Smoking type
cigarettes 0(0%) 13(81.3%) 38(76%) 05
water pipe 0(0%) 3(18.7%) 12(24%)
The amount of cigarettes
smoking
minimum 0(0%) 5/13(38.5%) 3/38(7.9%) 0.001
mild 0(0%) 7/13(53.8%)  7/38(18.4%) 0.009
moderate 0(0%) 1/13(7.7%) 13/38(34.2%)  0.0001
severe 0(0%) 0/13(0%) 15/38(39.5%) = 0.0001
Husband's smoking 76(66.7%) 9(56.3%) 43(86%) 0.01

As shown in Table (5), regarding the type of smoking, the differences between the two groups of
smokers were not statistically significant. As for the amount of smoking, we noticed that the results are
subject to a dose-response relationship, where the greater the amount of cigarettes consumed per day, the
greater the statistical significance. The effect of the husband's smoking on the results was statistically

significant.
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Table (6) Percentage of newborn related factors in the studied groups

Factors related to the newborn Non-Smoker Group (1) Group (2) P-value

Newborn sex

male 57(50%) 8(50%) 19(38%) 0.3
female 57(50%) 8(50%) 31(62%)
Body Iength(cm) 48.09+1.6 46.31+1.7 45.32+1.5 0.006
Head circumference(cm) 34.1+11 33.5+1.4 32.9+19 0.02
3220 3218 2922
Body weight(g) 0.001
[2200-4100] [2300-3500] [2200-3500]

As shown in Table (6), the sex of the newborn was not statistically significant.As for the
anthropometric measurements, we noticed that the differences between the groups are statistically
significant

Table (7) Percentage of low birth weight (LBW) in the studied groups

Non-Smoker Group (1) Group (2)

Body weight<2500g 2(1.8%) 1(6.3%) 5(10%) 0.04

As shown in Table (7), 1.8% of the newborns of the Non-smoker group were low birth weight,
6.3% of the newborns of the Group (1), and 10% of the newborns of the Group (2), and these differences
were statistically significant.

Table (8) Percentage of small for gestational age (SGA) in the studied groups

SGA Non-Smoker Group (1)  Group (2) | P-value
<10th Body Weight 1(0.9%) 1(6.25%) 2(4%) 0.04
Crown Heel Length<10th 2(1.7%) 2(12.5%) 18(36%) 0.02
Head circumference<10" 11(9.6%) 0(0%) 10(20%) 0.04
All 14(12.2%) 3(18.75%) | 30(60%)

As shown in Table (8), 12.2% of the newborns in the non-smoking group were (SGA) small for
gestational age, 18.75% of newborns in smokers group 1, and 60% of the group of smokers 2, these

differences were statistically significant.

Table (9) Percentage of Anthropometric indices in the studied groups

Anthropometric indices Non-Smoker Group (1) Group (2) P-value
PI>90" 35(30.7%) 11(68.75%) 36(72%) 0.001
HLR>90™ 53(46.5%) 12(75%) 40(80%) 0.0001
BBR<10" 53(46.5%) 8(50%) 26(52%) 0.08
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As shown in Table (9), for PI>90th and HLR>90th, the differences between the studied groups
were statistically significant, and the statistical significance was greater in the smoker group 2. As for

BBR<10th, the difference between the studied groups was not statistically significant.
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Figure (1)Adjusted OR for the association of maternal smoking with low birth weight <2500g and
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Figure (2) Adjusted OR for the association of maternal smoking and anthropometric body
parameters

Figure (1) and (2) show that the adjusted odds ratio was lower in-group 1
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Discussion.

In this work, we investigated the effect of maternal smoking during pregnancy, categorized as quit
during the first trimester and continued after the first trimester on body size and body proportions at birth.

The study found that smoking during pregnancy increases the risk of LBW by 16.3%, and the risk
of SGA by 79%

Smoking during pregnancy is associated with the birth of children with anthropometric
measurements (weight, crown heel length, head circumference) less than that of children born to non-
smoking mothers.

The study also found that smoking during pregnancy is associated with an increase in the
percentage of abnormal anthropometric indices, as we found that the PI >90" was 68.75% in-group (1),
and 72% in-group (2), and this suggests a greater decrease in length compared to weight.

The rate of HLR>90" —75% in-group (1), and 80% in-group (2), which suggests a greater
decrease in length compared to head size.

BBR<10" showed a statistically non-significant high risk as (A.OR=1.15 in group 1) compared to
1.24in group (2), and this suggests a somewhat greater decrease in brain volume compared to weight.

The study also showed that an increase in the number of cigarettes smoked per day increases the
risk of adverse birth outcomes.

The husband's smoking had a synergistic importance with the mother's continuous smoking until
the end of pregnancy.

There was no statistically significant difference with respect to the type of smoking.

The results of our study are similar to most of the international studies that studied the effect of
smoking during pregnancy on measurements and anthropometric indices of the newborn. In a study
conducted by Veronika Giinther er a/in 2021 in Germany on 110047 single pregnancies to investigate the
effect of nicotine on the birth weight of the fetus based on data recorded in the German Perinatal Survey
between 2010-2017, it was shown that smoking during pregnancy increases birth weight loss with an
important difference Statistically p<0.001 with an average weight of 3473+444 for non-smokers and
31954448 for female smokers. The study showed that increased tobacco consumption increases birth
weight loss with a statistically significant difference, p<0.001. rol

In Isabell Rumrich er a/study, in Finland 2021, a prospective study to investigate the effect of
maternal smoking on body size and body proportions at birth, 24, 000 pregnant-newborns participated
from medical birth records in Finland between 1991-2016, where an increased risk of LBW was observed
in the newborns of female smokers (OR: 1.25/95%Cl) and an increased SGA risk for height and weight
(OR: 1.35), while head circumference was statistically less significant (OR: 1.1) and this is consistent with

the results of our study and the OR for PI>90th / HLR>90th BBR<10th \ respectively (1.15-1.1-1.26). "
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In a meta-analysis conducted by Elise Philips_er a/in 2020, with the participation of 229, 000 live
births in Europe and North America to investigate the relationship between changes in smoking during
pregnancy and the risks of adverse pregnancy outcomes and weight gain in adolescence, this analysis
concluded that maternal smoking in the first trimester of pregnancy was not associated with adverse birth
outcomes compared to non-smokers, and this is inconsistent with the results of our study, while
continued smoking was associated with a higher risk of SGA OR: 2.15 (95% Cl 2.07-2.23). The analysis
also showed that reducing the number of cigarettes consumed between the first and third trimesters of
pregnancy without stopping, it was also associated with a higher risk of SGA (OR: 1.89), but lower than
women who continued the same amount of cigarettes during pregnancy (OR: 2.20). Passive smoking was
not associated with adverse birth outcomes according to this analysis. 2

One of the most important findings in our study is that stopping smoking during the first trimester
of pregnancy reduced the risk of adverse birth outcomes, and we noticed a decrease in the adjusted odds
ratio values in smokers group [1] compared with smokers group [2]. Thus, it is not too late for pregnant
smokers and they can stop smoking to reduce the risk of adverse birth outcomes.

We studied the husband's smoking among non-smokers [passive smoking] and among smokers
[synergistic smoking] to show the effect in each group.

Our results showed that smoking during pregnancy affects all stages of fetal development,

whether the stage of cellular hypertrophy and the accumulation of fats.

Conclusions.

® Smoking during pregnancy (at any period of pregnancy) increases the risk of babies being born with

LBW, SGA, and abnormal anthropometric indices.

® The averages of newborn weight, body length and head circumference were greater in the group of
non-smokers compared to the group of smokers with a statistically significant difference.

® Stopping smoking during the first trimester of pregnancy leads to a decrease in the risk of having
children with LBW (the difference was statistically significant compared to the non-smokers group).

® There is a clear correlation between newborns exposed to smoking during the first trimester of
pregnancy only, and a decrease in body size, but it is less dangerous than the group (2), and it may be
interpreted because of the effect of maternal smoking on cell proliferation during organ formation in
early prenatal development.

® Effects on anthropometric measurements (weight, body length, head circumference) were more
pronounced when smoking continued until the end of pregnancy.

® The study showed that adverse birth outcomes related to the size of the newborn affected by a dose
—> response relationship, as increasing the dose of tobacco consumed per day increases the risk of
adverse birth outcomes.
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® There was no statistically significant difference for the type of smoking, P=0.5.

® Our study showed that the husband's smoking had a synergistic importance in the group of smokers
until the end of pregnancy with a statistically significant difference P=0.03.

References.

1- Institute of Health Metrics. Global Burden of Disease [database]. Washington, DC: ; 2019. IHME,
accessed 17 July 2021.

2-  American Cancer Society. Cancer Prevention & Early Detection Facts & Figures 2019-2020. Atlanta,
Ga: American Cancer Society; 2020.

3- US. Department of Health and Human Services. The Health Consequences of Smoking—50 Years of
Progress: A Report of the Surgeon General. Atlanta: U.S. Department of Health and Human Services,
Centers for Disease Control and Prevention, National Center for Chronic Disease Prevention and
Health Promotion, Office on Smoking and Health, 2014 [accessed 2017 Apr 20].

4- U.S. Department of Health and Human Services. How Tobacco Smoke Causes Disease: What It Means
to You. Atlanta: U.S. Department of Health and Human Services, Centers for Disease Control and
Prevention, National Center for Chronic Disease Prevention and Health Promotion, Office on
Smoking and Health, 2010 [accessed 2017 Apr 20].

5- U.S. Department of Health and Human Services. Women and Smoking: A Report of the Surgeon
General. Rockville (MD): U.S. Department of Health and Human Services, Public Health Service,
Office of the Surgeon General, 2001 [accessed 2017 Apr 20].

6- N; Pavlidi. Lung cancer during pregnancy: an emerging issue. Lung Cancer 2008; 59: 279.

7- AA; Lindley et al. Effect of continuing or stopping smoking during pregnancy on infant birth weight,
crown-heel length, head circumference, ponderal index, and brain: body weight ratio. Am J Epidemiol ;
152:219-25, 2000.

8- J.E; McLennan, F.H; Gilles, R.K; Neff. A Model of Growth of the Human Fetal Brain. In: Gilles H, Leviton
A, Dooling EC, eds. The developing human brain: growth and epidemiologic neuropathy, 1983: 43—
58.

9- T.R; Fenton, J.H; Kim. A systematic review and meta-analysis to revise the Fenton growth chart for
preterm infants. BMC Pediatr 13, 59 (2013). https: //doi.org/10.1186/1471-2431-13-59

10- V; Giinther, I; Alkatout, C; Vollmer, et al. Impact of nicotine and maternal BMI on fetal birth weight.
BMC Pregnancy Childbirth 21,127 (2021). https: //doi.org/10.1186/s12884-021-03593-z

11- LK ; Rumrich, O; Hanninen, M; Viluksela, K; Vihikangas. Effect of Grandmaternal Smoking on Body

Effect of Smoking during pregnancy on the (64)

Size and Proportions at Birth. Int. |. Environ. Res. Public Health, 18, 4985, 2021 https:
//doi.org/10.3390/ijerph18094985

Dimension of the Newborn Maarouf, Mohammad, Alnukkari


https://doi.org/10.1186/s12884-021-03593-z

82022 55555 = AN 23} - (putbaad) laal) - ¥ apall g Lyl o slal) Ala — a1 iy al] Ay jad) Al

12- E.M; Philips, S; Santos, L; Trasande, |.J; Aurrekoetxea, H; Barros, A; von Berg, et al. Changes in parental
smoking during pregnancy and risks of adverse birth outcomes and childhood overweight in Europe

and North America: An individual participant data metaanalysis of 229, 000 singleton births. PLoS

Med 17(8): e1003182, 2020. https: //doi.org/10.1371/journal. pmed.1003182.

Effect of;mgﬁ;?gndgfriﬂg E:’SQ?P; y on the (65) Maarouf, Mohammad, Alnukkari


https://doi.org/10.1371/journal.%20pmed.1003182

