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 1 

STATEMENT OF PURPOSE 

 

 The intent of this literature review is to help shed some light on how a pregnant woman’s 

lifestyle choices influence birth outcomes. The lack of outreach, education, and resources to the 

community result in many birth outcomes that may be avoidable if the right care and attention is 

provided. By demonstrating through art the results of some of these findings, the hope is that 

people in the community provide more resources. This project resulted in the production of two 

art pieces. 

The first piece of artwork was intended to be done using acrylic medium with color on a 

16” x 20” canvas detailing some of the most common adverse birth outcomes that result from the 

consumption of alcohol in utero. The piece depicts a newborn baby with microcephaly and a 

cleft palate. Due to lack of access to materials following the COVID-19 closure, the artwork was 

carried out using a #2HB graphite pencil instead and produced as a sketch, while still depicting 

the adverse outcomes. 

The second piece of artwork was intended to be a relief panting depicting low birth 

weight using acrylic medium with color on a 16” x 20” canvas, as well as a medium matte for the 

relief. The bones of the baby would be physically protruding through the skin off of the canvas 

surface due to the relief work. It would be a 3D piece of artwork as well since the bones would 

be something that a viewer would be able to touch and feel. The low birth weight is a common 

adverse outcome that is present in almost all lifestyle choices analyzed. This piece of artwork 

was also ultimately carried out using a #2HB graphite pencil instead and produced as a sketch. 

The companion. artwork was intended to convey the findings present in this thesis. Many 

times, information is lost and misunderstood because of jargon, but a picture can convey a lot of 



 

information at once. This artwork, included at the end of the thesis as figures 1 and 2, was meant 

to inform the community about the risks present when partaking in certain lifestyle choices 

during pregnancy.  

 

REVIEW OF LITERATUE 

 

ALCOHOL 

 

Fetal Alcohol Syndrome has been widely researched in the literature. However, not all 

members of the community are aware of the implications of the consumption of alcohol during 

pregnancy on the newborn child. It is “one of the leading preventable causes of birth defects, 

mental retardation, and neurodevelopmental disorders” (Committee on Substance Abuse and 

Committee on Children With Disabilities 2000).  Fetal alcohol syndrome, or commonly known 

as FAS, refers to a condition where the newborn presents with “physical, behavioral, and 

cognitive abnormalities.” Specifically,  “80% of children with FAS have microcephaly and 

behavioral abnormalities” and “50% of affected children also exhibit poor coordination, 

hypotonia, attention-deficit hyperactivity disorder, decreased adipose tissue, and identifiable 

facial anomalies, such as maxillary hypoplasia, cleft palate, and micrognathia” (Committee on 

Substance Abuse and Committee on Children With Disabilities 2000). Any amount of alcohol 

consumption by the pregnant woman resulted in shorter birth length in the neonatal when 

compared to a pregnant mother who had no alcohol consumption (Sundelin-Wahlsten, Hallberg, 

& Helander 2017). It is important to highlight here that not every newborn exposed to alcohol in 

utero will present with all of the anomalies. 



 

 Currently, doctors advise pregnant mothers to avoid alcohol during pregnancy to 

avoid the side effects of alcohol consumption on the newborn. Research shows that the 

“consumption of 1 or more drinks (a drink is defined as 1.5 oz distilled spirits, 5 oz of wine, or 

12 oz of beer)” per day was associated with increased risk of giving birth to an infant with 

growth retardation. Because of this risk factor, there is no “known safe amount of alcohol 

consumption during pregnancy, [and] the Academy recommends abstinence from alcohol for 

women who are pregnant or are planning a pregnancy” (Committee on Substance Abuse and 

Committee on Children With Disabilities 2000). This is especially pertinent in today’s society 

since of the 12,988 pregnant women aged 18-25 surveyed, 8.43% of the 3,554 women that are in 

the first trimester of pregnancy reported alcohol consumption. This is crucial because the first 

trimester of pregnancy is a key phase of neural development for the fetus (Agrawal 2019). This 

does not account for the errors associated with studies where self-reporting is used such as 

underreporting. Compared to the results from 2002, where 9.59% of women were reported 

consuming alcohol, the figure has decreased overall but is still very vital (Agrawal 2019). 

Recent developments have greatly increased the amount of support and resources 

available to pregnant women who face a battle with alcohol addiction. In a randomized, double-

blind, placebo-controlled clinical trial, it was found that the supplementation of choline helped to 

mitigate the adverse effects that result from prenatal alcohol exposure (PAE) in regard to infant 

growth and cognitive function (Jacobson, et al. 2018). The mothers were given a daily dose of 2g 

of choline or placebo and the choline group found that this supplement reduced low birth weight 

outcomes and also resulted in “better visual recognition memory” (Jacobson, et al. 2018). This 

study is revolutionary by clearly demonstrating how choline supplementation can help reduce the 

risk of adverse birth outcomes due to fetal alcohol exposure and support the overall health of the 



 

baby postnatally.  This is especially important for marginalized women in disadvantaged 

populations who don’t have access to supplements and vitamins. Currently, many charities 

distribute supplements/vitamins though the means of donations but this is not a sustainable 

solution for the long-term,. Studies have shown that the combination of vitamins plus the choline 

resulted in having the most protective effect from prenatal exposure to alcohol, with the group 

only exposed to vitamins following shortly behind. The group that had no exposure to vitamins 

or choline did not have the protective effect against prenatal exposure to alcohol (Coles, et al. 

2015) If all populations had access to basic parental care and vitamins, some of the detrimental 

effects caused by alcohol consumption could be curbed and result in healthier birth outcomes 

overall.     

 

OPIOID 

    

The war on drugs and opioids is one that has been gaining a lot of traction in the media in 

recent years. Specifically for pregnant women, “5.1% reported nonmedical opioid use in the past 

year”.  A further look into this statistic reveals that “characteristics associated with nonmedical 

opioid use by pregnant women reveal populations with mental illness and co-occurring substance 

use” (Kozhimannil, Graves, Levy, & Patrick 2017). This problem is exacerbated because many 

pregnant women who battle substance abuse face barriers to treatment such as “housing 

insecurity, poverty, mental health issues, social stigma, and access to health care” or “providers 

may lack the resources needed to provide quality care”. For this reason, “clinicians. offering 

prenatal care to women with substance use disorder are encouraged to support family-centered, 

multidisciplinary care to women and their infants, focusing on harm reduction” (Sutter, Gopman, 



 

& Leeman 2017). Once these underlying issues are addressed, many pregnant women will have 

the resources needed to overcome the battle with addiction and will be adequately equipped to 

fight it.  However until this is brought to light, addiction will continue to overtake the lives of 

many. 

 The effects of opioids on the newborn baby have been well researched. Studies have 

shown that babes born to “opioid-dependent mothers are at risk of adverse neurodevelopment” 

and that infants who were exposed to opioids prenatally have “lower general cognition and 

psychomotor scores than nonopioid-exposed infants”. In the study, 430 opioid exposed infants 

were compared to 505 non opioid infants and it was found that “opioid-exposed infants and 

children performed more poorly than their nonopioid-exposed peers across all outcomes 

examined, demonstrated by lower infant cognitive and psychomotor scores lower general 

cognition/IQ and language scores, and higher parent-rated internalizing, externalizing, and 

attention problems”. On top of that, the study identified that adverse neonatal outcomes that are 

associated with prenatal opioid exposure include “include premature delivery, small for 

gestational age, reduced brain growth and abnormal neural development, and Neonatal 

Abstinence Syndrome (NAS), or Neonatal Opioid Withdrawal Syndrome”.  Infants who develop 

NAS as a result of this experience central nervous system irritability, autonomic over-reactivity, 

gastrointestinal dysfunction, and respiratory distress, and often require extended pharmacological 

treatment and hospitalization” and this condition affects “more than 5 per 1000 hospital births, 

with a 5-fold reported increase in the United States since 2000” (Lee, Bora, Austin, Westerman, 

& Henderson 2019).  Another  study found that C-sections were more commonly needed if 

opioids were exposed prenatally (28.3% versus 21.9%) and that within the first week of life,  

more infants exposed to opioids needed respirators than those who were not exposed (3.1% 



 

versus 1.6%). This study, in which codeine was the most commonly used opioid, also 

demonstrated that the “use of opioids during pregnancy increases the risk for birth abnormalities 

such as neural tube defects, gastroschisis, congenital heart defects, clubfoot, and neonatal 

abstinence syndrome”. (Fältmarch, et al. 2019). The compilation of these studies and their 

findings demonstrate that opioid use during pregnancy can lead to very serious implications for  

the birth outcome for the baby.  This is a lifestyle choice that healthcare workers should actively 

mitigate to reduce risk.    

It is important to understand that it is not as easy as stopping opioids completely since the 

body can go into withdrawal, which also has very serious consequences. Many clinicians oppose  

maternal methadone or buprenorphine treatment for OUD “because they cause neonatal 

withdrawal [but] seemed unaware that if untreated medically the dependent state of the mother 

could result in fetal intrauterine abstinence”. This maternal withdrawal stems from a 

“catecholamine surge, uterine contractions, and reduced placental blood flow and oxygen 

supply” which can simultaneously cause fetal withdrawal which results in “motor hyperactivity, 

increased oxygen demands, and rises in norepinephrine levels in amniotic fluid”.  This 

combination of withdrawals in both the mother and the child can lead to “preterm labor, fetal 

hypoxia, or fetal demise”. To help lessen this effect, researchers have looked into administering 

buprenorphine instead of methadone to help with withdrawal symptoms since it results in more 

favorable birth outcomes. It is an agonist/antagonist medication so it is risky and can cause 

“acute precipitated withdrawal”. However, “pharmacokinetic difference between buprenorphine 

(which is converted to 3 active metabolites) and methadone (which is converted to 1 inactive 

metabolite) makes buprenorphine less susceptible to rapid clearance,” which allows 

buprenorphine to have a more “consistent level of fetal mu receptor occupancy”.  Not only can it 



 

be sustained for a longer period of time,  “some studies show buprenorphine to have milder 

neonatal withdrawal when compared to single-dose methadone” (McCarthy, Leamon, Finnegan, 

& Fassbender 2016). Researchers have been making active strides to reduce the risk of an 

adverse birth outcome as much as possible. Although this new dose regimen is promising, 

healthcare professionals, scientists/researchers, and public health officials have to work together 

to address the root cause, the addiction, and help reduce the risk as much as possible.  

 

NICOTINE/E-CIGARRETE 

 

 With the rise in popularity of e-cigarette’s being used as an alternative to traditional 

tobacco products, it is important to understand the effects these device can have during 

pregnancy on the baby. The amount of nicotine delivered through an e- cigarette is similar to the 

amount that is delivered through a cigarette (Whittington, et al. 2018). The e-cigarette is also 

known as a “electronic nicotine delivery systems (ENDS) [which is] defined as an electronic 

devices that deliver e- liquid in aerosol form into the mouth and lungs when inhaled” and has 

been marketed as “healthier alternatives to combustible tobacco because ENDS e-liquid and 

aerosols have been found to contain fewer toxicants and carcinogens than those found in tobacco 

smoke” (Cardenas, Fischbach, & Chowdhury 2019). However, prenatal exposure to nicotine 

alone is “a risk factor for low birth weight, premature delivery, and stillbirth” because  

“nicotine crosses the placenta by showing a strong correlation between the levels of oral cotinine 

[a metabolite] in pregnant women in the presence of nicotine and it’s metabolites inside 

compartments in the meconium” (Cardenas, Fischbach, & Chowdhury 2019). Since nicotine can 

cross the placenta, any exposure to nicotine puts the baby at greater risk. 



 

The NIHS conducted a study where 1,071 pregnant women between the ages of 18 to 44 

in the United States were surveyed. This study analyzed both traditional tobacco product use as 

well as e-cigarettes and found that there was not much of a difference between women who are 

pregnant and women who are not pregnant in terms of e-cigarette use; both were around 38.9% 

usage. The only category where pregnant woman and non-pregnant woman had a difference was 

in traditional cigarette use where pregnant women were using cigarettes significantly lower at 

around 3.3%  (Liu, Xu, & Rong 2019). Cigarette smoking during pregnancy is a risk factor for 

“Poor birth outcomes, including low birth weight, preterm birth, and sudden infant death 

syndrome” due to fetal growth restriction.  It has also been linked “to an increased risk of 

miscarriage, cleft lip\palate, premature birth, and preterm premature rupture of the membrane.” 

Secondhand exposure to nicotine can still cause adverse birth outcomes and can cause “lower 

neonatal weight, head circumference, and percentile weight and higher umbilical cord cotinine 

levels” (Whittington, et al. 2018). Despite all of these risk factors, there has only been a 1% 

decrease in overall smoking use because of the rise of ENDS. It is particularly alarming since the 

nicotine levels in ENDS were comparable to or even higher than the nicotine levels found in 

tobacco after 15 puffs (Whittington, et al. 2018). The marketing of the ENDS as safe is not 

necessarily applicable to pregnant women because of the known effects of nicotine.    

Even though traditional cigarette use has gone down, nicotine intake is still high with the 

rise of e-cigarettes. A new study pioneered ways for pregnant women who were battling nicotine 

addiction to receive help at the community level. It was found that the “completion of 3-4 

prenatal smoking cessation sessions offered by the BMTF [Baby & Me-Tobacco Free] program 

was associated with significantly reduce the odds of having a low birth weight infant.” Through 

the program there was a smoking cessation rate of 68.3% with pregnant mothers who were in 



 

high attendance” (Zhang, et al. 2016). Programs like these are revolutionary since they conduct 

outreach to populations who are most affected by nicotine addiction and result in actual cessation 

from smoking.  

There is one more cause for concern with the legalization of marijuana happening all over 

the country. A study found that out of “500 pregnant woman 9% of them reported co-use of 

cannabis in tobacco.” The compounded effects of these two substances had not been studied 

heavily until recently. The study showed that pregnant women who co-used cannabis and 

tobacco cigarettes has adverse birth outcomes resulting in “small head circumference, and the 

occurrence of birth defects” with the likelihood of a smaller head circumference being increased 

by 5.7 times with co-use and 3 times greater for birth defects, stillbirths, and miscarriages  with  

co-use of marijuana and nicotine (Coleman-Cowger, Oga, Peters, & Mark 2018). Co-use of 

marijuana is a topic that has not been researched well and all data relies mainly on trends past 

births.  

 

MARIJUANA   

  

Smoking marijuana is a lifestyle choice that has only been recently studied. With the 

legalization of marijuana occurring in several states, more and more studies are coming out 

regarding the effects of smoking marijuana during pregnancy on the newborn. In a study 

conducted from 2007-2012, it was found that “3.9% of pregnant women and 7.6% of 

nonpregnant reproductive-aged women reported past-month marijuana use.” In addition to these 

statistics on usage, it was found that the “the adjusted prevalence of past-month marijuana use 

increased from 2.37% in 2002 to 3.85%  in 2014. The adjusted prevalence of past-month 



 

marijuana use was highest among those aged 18 to 25 years, reaching 7.47%.” This prenatal 

marijuana exposure “may be associated with poor offspring outcomes (e.g., low birth weight, 

impaired neurodevelopment)”. (Brown 2017). This is significant because “unlike alcohol and 

cigarette use, prenatal cannabis use has not decreased, especially during the first trimester of 

pregnancy, which is a key phase of neural development for the fetus” (Agrawal 2019). Some 

initial evidence “suggests that prenatal marijuana may impair fetal growth and 

neurodevelopment” but there is still much left to be researched (Young-Wolff 2017). 

Researchers have been able to map out some trends and risk factors associated with marijuana 

use during pregnancy.  

Marijuana use has only increased over the last several years. This may be due to the 

belief that “approximately 70% of pregnant and non-pregnant women believed there was “slight” 

or “no risk” of harm from using Cannabis once or twice a week”(Coleman-Cowger, Oga, Peters, 

& Mark 2018). Therefore, many researchers believe that “marijuana is the most commonly used 

illicit substance in pregnancy” (Jarlenski, Tarr, Holland, Farrell, & Chang 2016). Compared to 

“nonusers, prenatal marijuana users were more likely to be ≤24 years; non-Hispanic white, not 

married, have <12 years of education, have Medicaid/IHS/Other insurance, be on WIC during 

pregnancy, have annual household income <$20,000, cigarette smokers, and alcohol drinkers 

during pregnancy” (Ko, et al. 2018). This could be due to a “lack of information from health care 

providers or social workers, and they desired more specific information regarding risks of fetal 

harm from exposure to marijuana” (Jarlenski, Tarr, Holland, Farrell, & Chang 2016). As more 

and more studies are conducted, medical health professionals will be able to deliver more clear 

information to their patients regarding the implications of marijuana use during pregnancy.  



 

 Fortunately, there have been studies conducted that have identified major trends 

associated with marijuana use in utero. Researchers analyzed the consumption of marijuana and 

found that there may be a “dose–response relationship, with heavy prenatal marijuana 

consumption associated with reduced birth weight and polysubstance use (e.g., concurrent use of 

marijuana with alcohol or tobacco) may contribute to reduced birth weight and gestational age”. 

In addition to the risk for low birth weight and gestational age, the “American Academy of 

Pediatrics has concluded that perinatal marijuana exposure has negative effects on short-term 

infant neurobehavior and longer term behavior and cognition in childhood” (Jarlenski, Tarr, 

Holland, Farrell, & Chang 2016). Researchers found that the group which had solely marijuana 

consumption during pregnancy “had 12 times higher odds of a stillbirth or miscarriage” 

(Coleman-Cowger, Oga, Peters, & Mark 2018). Another study which analyzed 20,000 births also 

found similar outcomes for babies who were exposure to marijuana prenatally; specifically, 

marijuana exposure “in utero predicted some poorer birth outcomes, especially those likely to 

impact longer term health and development [as well as] lower birth weight, lower GSA 

(gestational age), almost double preterm delivery, more NICU admissions” (Bailey 2018). These 

effects have even more drastic implications when combined with the use of other substances like 

tobacco and can cause “infection morbidity (and neurologic morbidity” (Metz, et al. 2017). A 

study which analyzed 1,996 births directly related to co-use of marijuana with other substances 

found that “composite neonatal morbidity or death was more frequent among neonates of 

mothers with marijuana use compared to nonusers” and that even after “adjustment for tobacco, 

race, and other illicit drug use, marijuana use was still associated with composite neonatal 

morbidity or death” (Metz, et al. 2017). This is a cause for concern since the true extent of 



 

combining the substance use is still unknown and most studies are done in a retrospective 

manner.   

    

EXERCISE 

  

 During pregnancy, it is important to remain fit though periodic exercise. The American 

College of Obstetrics and Gynecology (ACOG) recommended that the average pregnant women 

participate in a minimum of 20-30 minutes of exercise per day on majority of the days in the 

week. In the National Health and Nutrition Examination Survey conducted on pregnant women 

in the US between 2007-2014, it was found that 60% of pregnant women had no long term 

physical activity. Of the 40% that were active, the average pregnant women was active for 80-

240 minutes per week. This means that only around 12.7% to 45% of pregnant women in the US 

were meeting the guidelines set for physical activity. (Hesketh & Evenson 2016). It has been 

found that physical activity does not “increase the risk of low birth weight or pre-term birth and 

may reduce the likelihood of caesarean delivery.” Women were also more likely to “have a LBW 

[low birth weight] infant if they had a pre-pregnancy BMI in the overweight or obese range. ”   

Additionally, women “who engaged in regular exercise (at least two sessions of vigorous activity 

or five sessions of moderate activity per week) during the second and third trimester s of 

pregnancy were less likely to have a caesarean delivery” (Bird, et al. 2016). This stresses the 

importance of exercise both before and during pregnancy to try to reduce the risk of an adverse 

birth outcome.  

 Not having adequate exercise during pregnancy can have implications on both the mother 

and the baby. The “centers for Disease Control (CDC) reports that maternal obesity is associated 



 

with chronic disease, caesarean section as mode of delivery, and elevated blood pressure during 

pregnancy” for the mother because the body has to work much harder than usual. In fact, 

maternal obesity “is the highest ranking modifiable risk factors for stillbirth in high income 

countries contributing to approximately 8,000 stillbirths annually” and “every five unit increase 

in maternal BMI increases the risk for a stillbirth, neonatal death and infant death” (Myrex, 

Harper, & Gould 2018). Apart from the side effects of mortality, the baby can still develop 

adverse outcomes. Infants born to “obese mothers and mothers who gained more than the 

recommended amount of weight during pregnancy are at a higher risk for developing 

cardiovascular disease, hypertension, obesity.” It was previously thought that pregnant women 

who exercise during their pregnancy would have “smaller birthweight babies due to a decrease in 

infant total body fat stores” (Myrex, Harper, & Gould 2018). However, the advancements made 

in the study clearly demonstrate that there is no harm done and no adverse outcomes produced by 

exercising during pregnancy.  

 

PRENATAL CARE 

 

 Prenatal care is not widely accessible to all pregnant women. For many, finding 

affordable healthcare is already a task in itself. The rising costs of care and lack of access leave 

many without appropriate level of care needed which directly affects birth outcomes. Although a 

fairly new concept – parental care was developed in the beginning of the 20th century in Europe – 

it is now thought to be one of the most effective methods to prevent adverse birth outcomes 

(Huang, et al. 2017). In a follow-up study conducted in China, 40,152 pregnant women were 

analyzed to examine the correlation between attending prenatal care and birth outcomes. 



 

Pregnant women with inadequate prenatal care were at an increased risk of giving birth to a baby 

with both a lower birth weight and having a preterm birth (Huang, et al. 2017). This is especially 

significant when considering the effect a low birth weight or a preterm birth has on the baby. 

“Preterm birth is the world’s leading cause of death in children under five years old” and “low 

birth weight infants are also 3 times more likely to have neurodevelopmental deficits, [… and an] 

increased risk of having a prolonged illness” (Huang, et al. 2017). If proper prenatal care is 

provided during the first semester, birth weight can be increased by 505 grams.  However, it is 

important to note that “many infants who are low birthweight end up experiencing no subsequent 

health problems and some infants who are of normal weight at birth experience significant 

morbidities” (Corman, Dave, Reichman, & Nancy 2018). In another study conducted in Canada, 

they found that only 4% out of 67,076 pregnancies received intensive prenatal care. The rest of 

the 96% was classified as inadequate (11.6%) and intermediate-adequate (84.4%) (Heaman, et al. 

2019). This study determined that the likelihood of adverse pregnancy outcomes was decreased 

with intensive prenatal care.  

 

 

 

 

 

 

 

 

 



 

SUMMARY 

Table 1 : Summary of Birth Outcomes as a result of Lifestyle Choices 

ALCO-

HOL 

OPIOID NICO- 

TINE 

MARI-

JUANA 

NICO-

TINE + 

MARI-

JUANA 

EXER-

CISE 

PRE-

NATAL 

CARE 

Low Birth 

Weight 

Preterm 

Birth 

Low Birth 

Weight 

Still Birth Still Birth Low Birth 

Weight 

Low Birth 

Weight 

Micro-

cephaly 

Low 

Gestational 

Age 

Preterm Birth Miscarri-

age 

Miscarri-

age 

Preterm 

Birth 

Preterm 

Birth 

Low 

Adipose  

Tissue 

C-section Sudden Infant 

Death 

Syndrome 

Low Birth 

Weight 

Low Head 

Circum-

ference 

C-section  

Maxillary 

Hypoplasia 

Neuro-

develop-

ment 

Impaired 

Miscarri- 

age 

Low 

Gestational 

Age 

Birth 

Defects 

Still Birth 

Cleft Palate Low 

Cognition 

Scores 

Cleft 

Lip/Palate 

Preterm 

Birth 

 Hyper-

tension 

Micro-

gnathia 

Low Brain 

Growth 

Low Head 

Circum-

ference 

Morbidity-

Death 

Cardio-

vascular 

Disease 

  Abnormal 

Neuro-

develop-

ment 

 Fetal 

Growth 

Impairment 

* (NAS) 

Neonatal 

Abstinence 

Syndrome 

Neuro-

develop- 

ment 

Impaired 

Neural Tube 

Defects 

Gastroschisis 

** 

Congenital 

Heart 

Defects 

Club Foot 

* Includes: Central nervous system irritability, overactive autonomic nervous system, 

gastrointestinal dysfunction, and respiratory distress with a need for a respirator 

** If baby is in withdrawal: increased motor hyperactivity, increased oxygen demands, increased 

norepinephrine, preterm birth, fetal hypoxia, and fetal demise 

 



 

OUTCOMES 

 

Table 1 serves as a visualization tool to summarize all of the findings from the studies 

analyzed in this literature review. It helps to visualize which birth outcomes are common 

amongst the different lifestyle choices as shown by the color coding ,and also demonstrates 

which outcomes are unique to a specific lifestyle choices. 

All of the results from these retrospective studies can be viewed at once in the table. The 

compilation of all of the data supports the claim that certain lifestyle choices can drastically 

affect birth outcomes and should be monitored during pregnancy to allow the baby to have the 

least adverse birth outcome possible. 

Compiling the data also helps to identify gaps in the literature. Most of these studies were 

done retrospectively so most of the data is focused around trends and correlations. Some of the 

lifestyle choices like opioids or alcohol have more concrete implications on birth outcomes; 

however, the rest of the lifestyle choices have not been researched as thoroughly. There is a great 

lack of information which makes patients feel uninformed. If more studies were done to actively 

find out the implications of the lifestyle choices above, it would help healthcare workers 

disseminate more concrete information to their patients and reduce the ambiguity and confusion 

that is found currently. 



 1 

The artwork is also important in conveying this information. To ensure that the depictions 

were as accurate as possible, an average of 3 hours a week was spent fine tuning skills needed to 

execute the artwork like skin color mixing, painting in 3D, guiding with forms, and mixing 

media. Due to the COVID-19 closure, access to materials was restricted and only sketches were 

developed. However, the sketches still accurately display the findings of the review. Figure 1  

depicts a newborn baby with microcephaly and cleft palate, two adverse outcomes associated 

with alcohol consumption in utero. Figure 2 depicts a newborn baby with low birth weight, an 

adverse outcome associated with many lifestyle choices. Visually being able to see these 

depictions might instill curiously in the viewer to find out what causes these adverse outcomes 

and may prompt them to seek more information or hinder that lifestyle choice all together. The 

drawings serve as an additional visual informational tool to convey to the public the findings of 

the study. 



 

 

 

 

 

 

Figure 1 :  Newborn depicted with the adverse outcomes of microcephaly and cleft palate as a 

result of alcohol ingestion during pregnancy 



 

 

Figure 2 :  Newborn depicted with the adverse outcome of low birth weight 
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