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Abstract
It may be well known that smoking while pregnant can affect the unborn foetus, but how is this? This paper investigates and compares secondary data to assume a conclusion on how dangerous it is for the unborn baby of a smoking parent, and the effects that can take place during pregnancy and post pregnancy. 
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Chapter 1 Introduction 
What effects does maternal smoking have on an unborn foetus?
In the UK between 2009 and 2010, 10.4% of pregnant women were smokers at the time of their delivery (Statista, 2021), and It is estimated that treating mothers and their babies (0 to 12 months) who have problems due to smoking during pregnancy will cost the NHS between £20 million and £87.5 million per year (GOV,2018). In the 21st century the fact that a woman should not smoke during their pregnancy is apparent but not so much the effects of tobacco if the woman does smoke through the pregnancy.  
	
	Maternal smoking 

	Low birth weight
	2 times more likely 

	Heart defects 
	25% more likely 

	Sudden Infant Death
	3 times more likely 

	Miscarriage 
	32% more likely 

	Premature birth
	27% more likely 

	Stillborn 
	47% more likely 


(Ash, 2021)
Pregnancy complications include pre-eclampsia, placenta praevia, and placental abruption, as well as poor foetal outcomes like low birthweight, early birth, stillbirth, sudden infant death syndrome, and high perinatal mortality, are all linked to smoking during pregnancy.  However, there are little complete demographic statistics on the prevalence of smoking during pregnancy at the national, regional, or international levels.
This paper will discuss the effects of smoking while being pregnant on the unborn foetus. This will entail the search engines used for the research topic, a flow chart, and a table of findings which will discuss each source further.







Chapter Two Methodology
Google Scholar was used for relevant research on the harms and effects smoking has an on unborn foetus. Search terms that were used: effects smoking has on unborn foetus, pregnancy, tobacco, smoking and pregnancy, maternal smoking, how does smoking tobacco while pregnant affect an unborn foetus, nicotine effects on foetus, pregnant smoking, brain development, foetal growth, maternal smoking, passive smoking.
The search strategies initially identified 19,000 results which needed to be narrowed down for relevancy, this was achieved by filtering the dates and only using documents relevant to the search topic.
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Chapter Three Table of findings
	Author/Date
	Aims of paper
	Type of study
	Key findings
	Strengths & Weaknesses

	Krisela Steyn, Thea de wet, Yussuf Saloojee, Hannelie Nel, Derek Yach. 2006
	To determine the effects of using tobacco or using smokeless tobacco when pregnant on birth weight and gestational age.
	Quantitative

	The evidence when comparing the women who did smoke tobacco to the women that did not smoke was that the smokers had smaller babies at a higher gestational age 
	1593 participants
Large sample size



	John M Rogers
2009
	To outline the many different effects that smoking tobacco can have on the unborn baby both before and after the baby is born
	Qualitative
	There is a relationship between ectopic pregnancies and tobacco.
The chemicals in a cigarette will have harmful effects on a mother and baby and is at more risk of stillbirth.
	Many different studies taken into account

	Graham Cope 
2015
	To define how smoking during pregnancy effects both mother and baby
	Qualitative
	Tobacco smoke is harmful to both mother and baby.
Smoking while pregnant can see lower birth weights and placenta damage
	Research from other studies included.

	
	To investigate the effects of smoking tobacco on an unborn baby
	Qualitative 
	Pregnant women that smoked through pregnancy gave birth to lower weight babies.
Children of parent smokers are more likely to smoke as a teenager 
	A large sample size 

	Mikael Ekblad, Jyrki Korkeila, Liisa Lehtonen
2014
	To provide a study on how pre-natal smoking can affect the brain development of the foetus
	Qualitative 
	Alterations in brain structure and function have been seen in children exposed to prenatal smoking. Exposing the foetus to cigarette smoke restricts body and head growth of the baby.
	Based on multiple studies
Inconsistent with amount smoked  

	Veronika Günther, Ibrahim Alkatout , Alexandra Stein , Nicolai Maass , Alexander Strauss , Manfred Voigt 
2020
	To outline the dangers of cigarettes that can lead to a premature delivery of the baby
	Quantitative 
220,339 women took part in the study 
	When compared, women that did not smoke heavily did not see as many premature deliveries than the women that were seen as heavy smokers (smoking 22+ cigarettes a day)
	A large sample size 

	Ward C, Lewis S, and Coleman T
2007
	To promote that passive smoking from others in a pregnant woman’s environment can harm the unborn foetus as well as the person smoking themselves 
	Quantitative 
18,819
	It was discovered that exposure to household environmental tobacco smoke (ETS) reduced new-born birth weights by around 25% of what one may anticipate from maternal smoking. Although the sample size was insufficient for these effects to be statistically significant, data within the statistics imply that domestic ETS contact may also have contributed to some avoidable diseases and deaths by raising the prevalence of low-birth-weight infants and preterm.
	Survey was taken
Sample size not big enough for effects to be statistically significant

	Corrêa, M, et al 2021
	To do a comprehensive study and meta-analysis on the relationship between maternal smoking during pregnancy and IQ in childhood, adolescence, and adulthood.
	Qualitative
	The findings suggest that smoking during pregnancy may have a detrimental impact on IQ. However, the journal stated that these results should be interpreted with caution.
	Large sample size
Inconsistent findings

	Alison K. Shea, Meir Steiner
2008



	Reviewing the available evidence from both animal and human studies that in utero smoking exposure is associated with poor neurodevelopmental outcomes is the aim of this research.
	Qualitative
	Smoking by the mother when she is pregnant can have detrimental effects on the foetus’s neurodevelopment.
According to studies, babies born to pregnant smokers are more likely to experience CD, intrauterine development retardation, substance misuse, depression, hyperactivity, attention deficit disorder, and cognitive impairment.
	Not consistent 

	Toshihiro Ino
	The connection between maternal smoking during pregnancy and future offspring obesity was examined by a systematic review and meta-analysis of observational data that provided effect estimates and 95 percent confidence intervals.
	Quantitative 
	In every study, the correlation between maternal smoking during pregnancy and obesity was positive. The link was discovered to be statistically significant by the meta-analysis.
	Small difference

	Conde-Agudelo, A., Althabe, F., Belizán, J. and Kafury-Goeta, A.
1999
	A complete data analysis was conducted currently available on the connection between smoking during pregnancy and preeclampsia,
	Qualitative
	Women that smoked during their pregnancies were at less risk of pre-eclampsia. This decrease was statistically significant in 19 of the 28 investigations. The overall result was a 32 percent decrease in the risk of preeclampsia.
	Large sample size

	Feferkorn, I., Badeghiesh, A., Baghlaf, H. and Dahan, M. 
2022
	The study's goal was to examine the relationship between prenatal smoking and delivery outcomes in a large database while controlling for confounding factors.
	Qualitative
	9,096,788 births were recorded in the research between 2004 and 2014. Of which 443,590 (4.8%) had a confirmed smoking diagnosis. Preterm births, preterm premature rupture of the membranes, and undersized for gestational age were all found to carry a significantly greater risk. Smokers showed lower risks of preeclampsia, chorioamnionitis, postpartum haemorrhage, and surgical vaginal birth.
	Large sample size

	Hackshaw, A., Rodeck, C. and Boniface, S
2011
	Whether maternal smoking causes birth abnormalities is a matter of debate. a thorough systematic review was made to determine which specific birth defects are linked to smoking.
	Quantitative
	Smokers’ children were at higher risk of cardiovascular defects, musculoskeletal defects, limb reduction defects, missing/extra digits, clubfoot, facial defects, eye defects, gastrointestinal defects, hernia, and undescended testes. A reduced risk, however, was found in smoker’s children for skin defects and hypospadias
	Large sample size

	Mourtakos, S., Tambalis, K., Panagiotakos, D., Antonogeorgos, G., Arnaoutis, G., Karteroliotis, K. and Sidossis, L., 2015

	to look at the relationship between gestational weight growth, maternal age, and lifestyle choices (including drinking, smoking, and exercising) during pregnancy, and the body mass index of the child at age 8.
	Quantitative
5,125 children
	The research appears to prove that pregnant women who smoke increase their children's risk of obesity.
	Large sample size

	Von Kries, R., 2002
	To assess the relation between maternal smoking during pregnancy and childhood obesity
	Quantitative
	This article found that the more cigarettes that were smoked by the pregnant woman the greater the risk was of the child suffering from obesity in its life
	Different types of smokers assessed over a long time 

	P Goel, A Radotra, I Singh, A Aggarwal, D Dua
2004
	To investigate how exposure to environmental tobacco smoke affects pregnancy outcomes
	Quantitative
576 participants
	
	More women were not exposed to environmental tobacco smoke than those that were.

	Anblagan, D., Jones, N., Costigan, C., Parker, A., Allcock, K., Aleong, R., Coyne, L., Deshpande, R., Raine-Fenning, N., Bugg, G., Roberts, N., Pausova, Z., Paus, T. and Gowland, P., 2013.
	A case-control study was conducted to determine whether maternal cigarette smoking during pregnancy is associated with changes in the growth of foetal lungs, kidneys, liver, brain, and placenta.
	Quantitative
26 

	There was no difference in liver volume or low birth weight between exposed and non-exposed foetuses. They did, however, show lower brain, kidney, and overall foetal volumes. Exposed foetuses also had lower lung and placental volumes.
	Small sample size 
Not all women came back for the second scan 

	Breslau, N., 2005
	To examine the hypothesis that offspring born from mothers that smoked throughout pregnancy have a lower I.Q score than offspring from mothers that have never smoked 
	Quantitative 
823
	The results shown that the I.Q level of offspring from maternal smoking mothers were significantly lower than in the offspring born from a mother that has never smoked 
	Large sample size
Not all the sample size returned 














Chapter Four Discussion
Studies have found that women who smoke tobacco are at a significant more risk of a still birth (Rogers, 2009). There have been various studies conducted on different areas that may be affected by tobacco smoke through pregnancy, although Cope (2009) stated that around 23% of pregnant women denied their habit of smoking which could affect the trueness of the studies. Krisela et al (2006) used a large sample size of 1593 women to compare pregnancies between women who smoked cigarettes and those who did not. This study found that complications during pregnancy, like vaginal bleeding, hypertension or being admitted to hospital were higher in women that smoked cigarettes than in mothers who did not smoke during pregnancy, resulting in a pointedly lower mean birthweight of 165 g for babies of smoking mothers, despite having significantly longer gestational ages. This study was not equal for all ethnic groups as most mothers were black (78.7%), while 9.9% were of mixed racial ancestry, 6.3% were white, and 5.1% Asian (Krisela et al, 2006).
Cigarettes contain numerous of toxic chemicals (Fowles J & Bates, M, 2000), if an unborn foetus is exposed to these chemicals, it is presumed to have a negative impact on the growth of the baby, although not many mothers are educated in how harmful these may be. According to Ekblad, Korkeila and Lehtonen (2014), infants exposed to prenatal smoking had altered brain structure and function compared to children who were not exposed to the detrimental effects of nicotine and carbon monoxide.
Furthermore, Gunther et al (2020) described that when in comparison women that smoked heavily (22 cigarettes a day) had a greater negative impact on the foetus. The German Perinatal Survey in Schleswig-Holstein included information on 220,339 singleton pregnancies that were reported between 2004 and 2017; smoking behaviour, foetal gender, and preterm birth were examined. The amount of nicotine consumed by the women was directly correlated with the frequency of premature deliveries. Preterm birth rates ranged from 6.8 percent for non-smokers to 13.2 percent for very heavy smokers. Very heavy smoking had a marked impact on extremely preterm births. Very preterm deliveries were significantly impacted by extreme heavy smoking. From heavy to very heavy smokers, preterm births increased by 1.2 percent; in contrast, the differences between the other categories ranged from 0.1 to 0.4 percent. In the UK, maternal smoking attributes to 29 – 39% of low-birth-weight babies (Delpisheh, Brabin and Brabin, 2006).
Data from the UK Millennium Cohort Study, in which parents of 18,819 infants (18,553 single births) born during a 12-month period between 2000 and 2001 were contacted when their children were 9 months old, were used in a study. Parents disclosed information about their obstetric history, social environment, socioeconomic level, smoking behaviours, and birth results (Ward, Lewis, and Coleman, 2007). The outcomes of this study seen that 25% of mothers to be that smoked tobacco during their pregnancy would give birth to lower birth weight babies and have a higher chance of preterm births. Not only this but environmental tobacco smoke (passive smoking from another person) was also seen to be harmful to mothers and unborn babies. This was not the only article that stated the effects of passive smoking, Goel, P, et al (2004), found that when doing a study with 576 woman (75.6% of these women had no exposure to tobacco smoke) the mean gestational time was not significantly different, but among the women exposed to environmental cigarette smoke, preterm birth was much more common. Both groups experienced similar levels of spontaneous or induced labour, as well as vaginal or caesarean birth. More babies delivered to moms who were exposed to another person's passive smoking were smaller for gestational age, and their mean birth weight was 138 g lower than that of babies born to mothers that were not exposed. Low birth weight was more common in the group exposed to environmental tobacco smoke than in the group that was not exposed, but the differences were not statistically significant. These infants had lower average APGAR scores at one minute. The number of infants born with congenital defects did not differ significantly. However, a case control study conducted by Anblagan et al (2013), found that when comparing babies from smoking mothers and none smoking mothers, the birth weight did not differ.
Moreover, in one of the journals that were studied for this paper it also suggests that unborn babies that are exposed to cigarette smoke while in the womb, are likely to have a lower I.Q than a child that was not exposed to cigarette smoke before birth. 14 of the 25 studies that were used in the review and meta-analysis reached the inclusion requirements. According to the overall pooled estimate, participants who were exposed to maternal smoking during pregnancy had lower intelligence quotient than those who were not. For the group exposed to maternal smoking, IQ scores both in crude and adjusted pooled estimates were lower. A negative correlation was seen in the stratified analysis in studies with high sample numbers, studies with teenagers, and studies that were controlled for mother education. Although even with the results of this the journal does state that the findings of this meta-analysis should be interpreted with caution (Corrêa et al., 2021). It is well established that CO and nicotine both reduce uterine blood flow, putting the foetus in a state of hypoxia and starvation. Additionally, nicotine can cross the placenta and bind to nAChRs, which are highly expressed during human brain development (Shea and Steiner, 2008). Breslau, N (2005) confirmed that offspring from smoking mothers were seen to have a significantly lower I.Q score to mothers that had never smoked.
The previous studies and reports have consistently explained and shown how brain development and foetal growth are affected by exposure to cigarette smoke, whether this be the mother who is smoking or an impact of passive smoking. There is growing concern that cigarette smoke exposure may play a significant role in the increased incidence of obesity and metabolic disorders later in life for the child (Toshihiro, 2010, p 94-99).  Research from another article agrees that the more exposure a foetus has to environmental tobacco smoke in the womb, the higher the risk of the child suffering obesity later in life, seeing the more that a woman smoke the bigger increase of risk (Von Kries, 2002).
However, in a study conducted in the 1990s it was seen to suggest that smoking during a pregnancy can reduce the risk of pre-eclampsia by 32% (Conde-Agudelo, et al,1999), and a more recent study confirms this, stating that smokers were found to have lower risk of pre-eclampsia, chorioamnionitis, postpartum haemorrhage and operational vaginal delivery (Feferkorn, I, et al, 2022). Another conflicting statement on the negative effects of smoking on the unborn child was found in an article wrote by Hackshaw, Rodeck and Boniface (2011), which suggested that studies have found that there is a significant reduction in the risk of skin defects when smoking parents’ children were compared to those of no smokers.















Chapter Five Conclusion
Overwhelming evidence was found in most of the articles which stated the same negative effects that smoking has on an unborn baby such as, premature birth, smaller weight babies, higher risk of sudden infant death syndrome. However, these articles did not state that some positive effects were found in other studies like, maternal smokers were seen to have lower risk of pre-eclampsia and skin defects than those that did smoke during their pregnancy. Majority of the studies were not completely accurate as the number of cigarettes that were smoked during the pregnancy were not noted, whereas in some of the research it was found that there was a significantly larger impact of negative effects when the person smoked heavily compared to smoking less. Moreover, the findings in this project presume that even if the mother does not smoke, passive smoke from another person can harm the unborn baby, although the risks did not increase as high as when the mother smoked whilst pregnant.
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