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Substance abuse during pregnancy is a major contributor for negative birth outcomes
There are many substances that affect the learning and physical abilities of children from the time of conception and though out life.  Some of these substances are ingested by the mother during pregnancy and are called teratogens (Berk, 2018).  Not only does maternal use of alcohol, tobacco, cocaine, heroin, methamphetamines, and opioids impact the development of a fetus’ brain, it also can affect the child physically and mentally thought out childhood and into adulthood.  While the use of drugs during pregnancy physically alters the development of a fetus contributing to developmental delays, behavioral problems, attention deficit disorders, and cognitive learning disabilities, the continued abuse of substances by the parent contributes to even greater mental health and emotional problems. The harms associated with substance abuse during pregnancy is not always straight forward.  The negative impact of substance during pregnancy depends on the age of the fetus, amount used, the mother’s nutritional status, and genetic make-up (Berk, 2018).  Research has been done on multiple substances that are used during pregnancy but it is hard to determine the direct impact of a single substance on the developing human being as polysubstance abuse, environmental stressors, limited or disrupted prenatal care, and mental health of the mother can affect development (Forray, 2016).
“According to a national survey conducted in the United States in 2012, 5.9% of pregnant women use illicit drugs, 8.5% drink alcohol and 15.9% smoke cigarettes 3, resulting in over 380,000 offspring exposed to illicit substances, over 550,000 exposed to alcohol and over one million exposed to tobacco in utero” (Forray, 2012).

Alcohol
  Alcohol increases the risk of miscarriage, stillbirth, infant mortality, growth retardation, facial dysmorphology, low birth rate, preterm delivery, and intellectual disabilities associated with the central nervous system dysfunction. Alcohol is associated with development of fetal alcohol spectrum disorders and adverse neurodevelopmental disorders. In addition, prenatal consumption is associated with long-term effects, such as cognitive and behavioral challenges, speech and language problems, executive functioning deficits and psychological consequences in adulthood. 
“Alcohol is one of the most commonly recognized teratogens. Alcohol damages brain cells, which can lead to mental retardation in many children who were exposed during gestation. It can also lead to abnormalities in face and head size, as well as generally slow growth and cause abnormalities in the rest of the body” (Teratogen in Pregnancy: Definition, Exposure & Examples, 2017).
Methamphetamines 
“Methamphetamine use is a world-wide problem with more users then cocaine and opiates combined” (LaGasse, 2012). Methamphetamine acts as a vasoconstriction and restricts nutrients and oxygen to the fetus (Diaz, 2014).  Methamphetamine is a psychostimulant that blocks dopamine, serotonin and norepinephrine receptors affecting the central nervous system. Since methamphetamines affect the central nervous system and neurotransmitters play a critical role in various neurodevelopmental process, including neuronal proliferation, migration, differentiation and apoptosis, use of this substance can disrupt fetal brain development (Diaz, 2014). The degree of disruption depends on the timing of exposure (gestational age) the amount used, and duration of exposure. Maternal use of this drug may also be associated with cardiovascular, gastrointestinal oral cleft and limb defects. Placental abruption (separation of the placental lining from the uterus) and preterm labor are often associated with maternal methamphetamine use. “Prenatal drug exposure can have severe negative effects on fetal development that may persist into adulthood” (Konijnenberg, 2011). 
Prenatal development through birth
Substance abuse during the prenatal period can affect the development of the fetus’ brain, heart, ears, eyes, teeth, and genitals (Berk, 2018).  When heavy substance abuse is being used during the embryonic period “serious defects are most likely to occur because the foundations for all body parts are being laid down” (Berk, 2018).  From birth on, an exposed child will have many struggles ranging from withdrawals from substances, mental function impairment, physical deformities, developmental delays and seizures. Depending on the severity  and timing of maternal substance abuse many newborns will have withdrawal symptoms and have an extended stay in the hospital or neonatal intensive care unit for treatment of addiction.
Alcohol
	At birth if maternal alcohol consumption was severe the newborns central nervous system becomes overstimulated and causes symptoms of withdrawals.  Withdrawal symptoms can begin within a few hours of birth and may last for up to 18 months (FAS, 2020).  The infant may display limited movements of fingers and elbows, are flaccid, and have poor coordination and problems bonding.  Also present at birth are facial deformities (malformed ears, thin upper lip, small eyes and jaw, flat checks), may have extra fingers (polydactyl) , or a caved in chest wall.  Genital defects, heart murmur, heart defects and abnormalities of large vessels may also be present.  The newborn will often display sighs of irritability, be jittery, have a high-pitched cry, and have sleeping problems. Infants may also experience seizures.  The newborn often requires special care in the neonatal intensive care unit.
Methamphetamine
	One study has shown that the effects of maternal methamphetamine use is associated with newborn neurobehavioral patterns of decreased arousal, increased stress, poor quality of movement and strength. There is also a decreased ability to suck and grasp, an increased risk for prematurity, a higher incidence of small for gestational age, decreased head circumference size, and decreased length at birth (Diaz, 2014).  There is also a greater risk for neonatal intensive care admission and referral to child protective services.  Newborn Apgar scores at 1 minute and 5 minutes are often lower in newborns exposed to prenatal methamphetamine, and the newborn is more likely to be placed in the neonatal intensive care unit (Committee, 2011).  Concentrations of methamphetamine in breast milk are 2.8 to 7.5 times higher than those found in of maternal plasma (Committee, 2011).  Infants that ingest the breastmilk exhibit increased irritability, agitation and crying. Therefore, breastfeeding is strongly discouraged in maternal use.  If maternal use of the drug occurs comprehensive prenatal care including baseline ultrasonography with serial follow up ultrasounds for growth determination is essential (Committee, 2011).  
Toddler years 1 to 4
	During the toddler years a child that was exposed to teratogens often displays delays in developmental and cognitive functioning.  They are often smaller than agemates.  Many have delayed speech.  Fine and gross motor skills are delayed. Children are also more hyperactive and have a hard time sitting still.  Prenatally exposed children often reach developmental mile stones much later than their agemates. Children exposed to teratogens prenatally may also show signs of aggression and behavioral problems. Sleep patterns are also a concern for children that have been exposed, many are irritable and have a hard time winding down at night.  A routine typically helps calm and settle down the child.
Alcohol
	Difficulties with sleep patterns continue as the child grows. Setting a routine schedule is helpful in combatting sleep difficulties. Facial features become more distinct between two and three years of age. Children’s eye problems become more apparent and they often have “Lazy” eye or “Crossed” eyed, and near or farsightedness.   Children tend to be smaller than peers and have smaller head size.  They often grow and mature slower.  Learning and behavioral problems are beginning to become apparent at this developmental stage. Hearing problems affect language and speech development.  Poor memory skills and developmental delays are common.  “About 1 in 4 or 25% of children affected by fetal alcohol syndrome have an IQ below 70 and is defined as mental retardation” (Evan, 2004). Fine and gross motor skills are also delayed.  Hyperactivity becomes apparent at this age.  
Methamphetamine
	By the age of one to two a toddler that was exposed to methamphetamine while in the fetal stages shows delayed motor development, attention impairments and the start of behavioral issues. The height, weight and head circumference are still below those of peers. Verbal memory is also impaired (Committee, 2011). Delayed speech is common.   Children may also display increased anxiety, depression and externalizing (aggression and conduct problems), as well as being more withdrawn than their agemates. Attention deficit hyperactivity disorder problem also begins to present at this age.  Children that are continually exposed to substance abuse are especially at risk for behavioral issues. 

School Years
By early school years attention deficit hyperactivity disorders are easily diagnosed.  School aged children that had been exposed to maternal teratogens often display disruptive behavior and poor concentration. They may also be more withdrawn than agemates. Children may also show poor academic scores along with coordination and physical delays. Children that have been exposed to prenatal substance abuse often lack the ability to reason (why something happened).  If a substance is still being used by the parents, children often suffer emotional pain.  Emotional pain is expressed as tension, fear, anger, aggression, sadness, nightmares, and self-destructive behaviors. (Chiamulera, 2007). 
Alcohol
	During early school years children affected by fetal alcohol syndrome continue to have learning disabilities.  They often have difficulty getting along with peers and problems with aggression, and can be impulsive.  Children will frequently have temper tantrums and or mood changes.  Attention spans are shorter and tasks take longer to complete for a child with fetal alcohol syndrome. In adolescents’ children display poor judgement, lack of common sense and problems understanding cause and effect (why something happened).   The adolescent will also have trouble applying knowledge and higher thinking, poor problem-solving abilities, and long and short-term memory problems.  Poor memory and problem-solving skills contribute to the difficulty of completing school tasks. (Evans, 2004).
Methamphetamine
	Patterns of aggression trend to decrease at five then increase again at seven and have a fluctuating pattern throughout adolescents. Research has shown that at eight years old children prenatally exposed to methamphetamine had problems with peers and aggressive behavior (Diaz, 2014).  According to the article Effects of Prenatal Methamphetamine Exposure on Behavioral and Cognitive Findings by 14 years of age prenatal exposure was associate with decreased school performance, particularly in math, language and physical fitness activities. The article also went on to discuss that the exposed children learned slower, had more difficulty completing tasks, and trouble concentrating on tasks that required sustained mental effort. The children often “feel more restless and impulsive than children in their age group and feel the need to always be “on the go”” (Diaz, 2014).  These findings were comparable between male and female subjects that were prenatally exposed to methamphetamine.  Children at the age of 7.5 and who were “prenatally exposed to methamphetamine were 2.8 times more likely to have cognitive problems” (Diaz, 2014). According to the article Developmental Consequences of Fetal Exposure to Drugs: What We Know and What We Still Must Learn children that have been prenatal exposed to methamphetamine “performed significantly worse on a visual motor integration task, which correlated with lower myoinositol in the thalamus.” In the same article it goes on to talk about a magnetic resonance imaging (MRI) study that was done on children ages ranging from three to sixteen years that had been prenatal exposed to methamphetamine the results showed that these children scored lower on measures of visual motor integration, attention, verbal memory, and long-term spatial memory. In the same study the prenatal methamphetamine exposed children appeared to have subtle but significant decreases in size or volume in certain brain regions, including the putamen, globus pallidus, and hippocampus. These reductions correlated with poorer sustained attention and delayed verbal memory (Ross, 2015).
Early Adulthood 
Adulthood brings on even more difficulties as most young adults are enrolled in or completing college and are beginning an independent life away from home, those that were exposed to prenatal substance abuse have difficulty managing money and applying learned knowledge to higher thinking skills (Evans, 2004).  Failure in school often leads to poor adult outcomes (Oei, 2018).  Children that were exposed to substance abuse prenatally have an increase likelihood for addictive behaviors through adolescence and early adulthood.   Adults that were prenatally exposed to substance abuse had a significantly worse cognitive and fine motor function than compared to those not exposed, but this finding was inconclusive for prenatal involvement due to many other predetermining factors such as environmental factors, emotional upbringing, living arrangement (foster care, or home with addict) and socioeconomic status (Oei, 2018).   When compared with non‐exposed children, the children exposed prenatally and of “drug‐using parents are more than twice as likely to develop an alcohol and/or drug use disorder themselves in adulthood. For example, 53% of children of alcoholics develop alcohol or drug use disorders in adulthood and also start using substances earlier and at faster rates” (Oei, 2018).
Alcohol
Unable to attain definitive information for long term impact of a child exposed to prenatal use of	 alcohol.
Methamphetamine
	Unable to attain definitive information for long term impact of a child exposed to prenatal use of methamphetamine.
Conclusion
	Research has shown that prenatal use of alcohol and methamphetamine has a lasting effect on the cognitive and physical development of the exposed child that carries with them throughout early adulthood.  It is difficult to research the effects of a single drug on an individual as there are many other contributing factors, such as environment, socioeconomic status, continued exposure, family dynamics, amount used, length and time of exposure.  Newborns exposed prenatally to alcohol and or methamphetamine often have a difficult start in life, having to detox and go through withdrawals and possibly even seizures.  Children of prenatal exposure often have a difficult time conquering developmental stages and are often behind their agemates.  Physical deformities are common especially with fetal alcohol syndrome, these children have life-long difficulties with hearing and sight as well as other mental and physical disabilities. 
	The school age child often struggles and has difficulty concentrating and staying still.  They experience outburst and display aggression towards other and often become withdrawn.  As they progress through school they will continue to fall behind their peers and have difficulty completing tasks.  Physical abilities are not as coordinated.  Social skills may be lacking.  The become angry and or disruptive.  Teenagers may have an increase in risky behaviors and have a greater chance to try substances.  They are more likely to become addicted due to the prenatal exposure.  Children that have been born to addictive parents may also experience additional physical, sexual and mental abuse (Chiamulera, 2007). 
	According to the article Meth through a child’s eyes children that have been exposed to prenatal substance abuse usually suffer from significant mental health problems.  In assessment of the mental health t revealed that over half had significant emotional or behavioral problems, including aggressive behavior, though process problems, attention problems and rule breaking.  More than half showed posttraumatic or dissociative symptoms.  Girls tended to have more mental health symptoms than boys, a finding that is consistent with research on girls in juvenile delinquency system (Chiamulera, 2007). Maternal abuse of substances both prenatally and throughout their child’s life has a great impact on the emotional, mental, physical, and cognitive function of the child.  The prenatal environment influences the fetus throughout life, if substances are used it can set the child up for a life-long battle of physical, psychological and cognitive learning difficulties. 
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