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ABSTRACT 
Alcohol consumption during pregnancy is a major public health concern due to its detrimental effects on fetal 
development. Despite extensive awareness campaigns and educational initiatives, misconceptions about the safety 
of prenatal alcohol use persist. This comprehensive review explores the impact of alcohol on fetal development, the 
spectrum of Fetal Alcohol Spectrum Disorders (FASD), and the variations in guidelines from leading health 
organizations globally. Detailed analyses of the effects of alcohol consumption during different trimesters and the 
cumulative impacts throughout pregnancy are provided. The review underscores the necessity of abstinence from 
alcohol during pregnancy to prevent FASD and other related disorders. It also discusses the prevalence, 
epidemiology, and risk factors of alcohol use during pregnancy, as well as the psychosocial impacts, screening, 
diagnosis, and interventions. Public health campaigns and educational efforts are highlighted as critical 
components in preventing prenatal alcohol exposure. By synthesizing current research and recommendations, this 
review aims to provide a clear and evidence-based perspective on the risks associated with alcohol consumption 
during pregnancy, emphasizing the importance of informed decision-making by healthcare providers and 
expectant mothers. 
Keywords: Alcohol consumption, Pregnancy, Fetal development, Fetal Alcohol Spectrum Disorders (FASD), 
Trimester effects, Neurodevelopmental disorders 

 
INTRODUCTION 

Alcohol consumption during pregnancy is a significant public health concern due to its well-documented adverse 
effects on fetal development. Despite widespread awareness campaigns and educational efforts, misconceptions 
about the safety of alcohol use during pregnancy persist. The consequences of prenatal alcohol exposure can range 
from subtle developmental delays to severe neurodevelopmental disorders known collectively as Fetal Alcohol 
Spectrum Disorders (FASD). Understanding the impact of alcohol during different trimesters is crucial for both 
healthcare providers and expectant mothers to make informed decisions. This comprehensive review examines 
official guidelines from leading health organizations, explores the differences in recommendations across various 
countries, and delves into the specific effects of alcohol use during each trimester and cumulatively throughout 
pregnancy. By synthesizing current research and recommendations, this review aims to provide a clear and 
evidence-based perspective on the risks associated with prenatal alcohol exposure [1]. 

Effects of Alcohol on Fetal Development 
Alcohol consumption during pregnancy can lead to various physical abnormalities in the developing fetus, 
including facial abnormalities, joint and skeletal defects, and cardiac defects. Neurodevelopmental disorders can 
result from alcohol exposure, including cognitive impairments, memory problems, attention deficits, behavioral 
issues, social skills deficiencies, mental health disorders, conduct disorders, motor skill deficiencies, and growth 
deficiencies. Intrauterine Growth Restriction (IUGR) can result in low birth weight, small head circumference, 
postnatal growth retardation, short stature, persistent weight issues, developmental delays, and ongoing growth 
issues. These effects are primarily due to alcohol's ability to cross the placenta, directly impacting the developing 
tissues and organs. Alcohol interferes with the delivery of oxygen and nutrients to the fetus, disrupts cellular 
differentiation and growth, and can cause cell death in critical brain regions. Neurodevelopmental disorders 
include cognitive impairments, memory problems, attention deficits, hyperactivity, impulsivity, social skills 
deficiencies, mental health disorders, conduct disorders, coordination problems, and balance issues. Growth 
deficiencies can also occur due to intrauterine growth restriction (IUGR), postnatal growth retardation, continued 
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weight issues, developmental delays, and ongoing growth issues [2]. The damaging effects of alcohol on fetal 
development are primarily due to its ability to cross the placenta, directly impacting the developing tissues and 
organs. 

Fetal Alcohol Spectrum Disorders (FASD) 
Fetal Alcohol Spectrum Disorders (FASD) are a group of disorders resulting from prenatal alcohol exposure. 
These disorders can cause physical, behavioral, and learning problems, with the severity varying significantly. 
FASD includes several specific diagnoses, including Fetal Alcohol Syndrome (FAS), which is the most severe form, 
characterized by distinctive facial features, growth deficiencies, and central nervous system abnormalities. Partial 
Fetal Alcohol Syndrome (pFAS) is diagnosed when a person has some but not all of the facial abnormalities and 
one of the growth deficiencies and CNS abnormalities. Neurodevelopmental problems include cognitive and 
behavioral issues similar to FAS but potentially less severe. Alcohol-Related Neurodevelopmental Disorder 
(ARND) refers to individuals with significant neurodevelopmental problems but may not have the physical 
characteristics of FAS or pFAS. These disorders include cognitive impairments, behavioral issues, and increased 
risk of mental health disorders such as anxiety, depression, and conduct disorders. Alcohol-Related Birth Defects 
(ARBD) are characterized by physical malformations resulting from prenatal alcohol exposure, which do not 
include the neurodevelopmental issues defined by FAS, pFAS, and ARND [3]. These include organ 
malformations, such as heart defects, kidney problems, skeletal abnormalities, hearing and vision problems, and 
cranial anomalies not as specific as those in FAS. 

Prevalence and Epidemiology 
The global prevalence of alcohol consumption during pregnancy is estimated to be around 9.8%, with regional and 
cultural differences playing a significant role. In the United States, about 10% of pregnant women consume 
alcohol, while in Canada, 10-15% consume alcohol at some point during their pregnancy. European countries, such 
as the United Kingdom and Ireland, have higher rates, reaching up to 25%. Cultural norms and social practices can 
influence pregnant women's attitudes towards alcohol consumption [4]. Western countries often have moderate 
drinking as socially acceptable, while non-Western countries have less prevalent alcohol consumption due to 
cultural, religious, or legal restrictions. Socioeconomic factors, such as higher socioeconomic status (SES) and 
lower SES, can also influence alcohol consumption during pregnancy. Geographical variations, such as urban vs. 
rural areas and regional differences within countries, can also affect alcohol consumption rates. Religious 
influences on alcohol use during pregnancy include religious beliefs that discourage alcohol consumption, such as 
in many Islamic countries, and secular societies where religious or cultural restrictions are less stringent. 
Targeted public health campaigns, such as awareness and education campaigns, healthcare provider training, and 
policy interventions, can help reduce prevalence rates. Support services for pregnant women struggling with 
alcohol use, including counseling and treatment programs, are essential for addressing this public health issue. 

Risk Factors for Alcohol Use During Pregnancy 
Understanding the risk factors for alcohol use during pregnancy can help develop targeted interventions to 
prevent prenatal alcohol exposure and its associated harms. Three significant risk factors include socioeconomic 
status, mental health issues, and lack of awareness and education. Socioeconomic status, including income level, 
education level, employment status, housing and neighborhood factors, and mental health issues, can all contribute 
to increased alcohol consumption during pregnancy. Women from low and high-income backgrounds may use 
alcohol as a coping mechanism for stress, while higher-income women may have greater social acceptability and 
access to alcohol. Employment status, including unemployment or unstable employment, can increase stress and 
the likelihood of using alcohol as a coping mechanism [5]. Housing and neighborhood factors, such as living in 
communities with high alcohol availability, can also increase the likelihood of alcohol use during pregnancy. 
Mental health issues, such as depression, anxiety, stress, trauma, co-occurring disorders, and lack of mental health 
support, can also increase the risk of alcohol use during pregnancy. Lack of awareness and education about the 
risks associated with alcohol consumption during pregnancy, such as Fetal Alcohol Spectrum Disorders (FASD), 
can lead to continued alcohol use. Lower health literacy levels can result in misunderstandings about guidelines 
and risks related to alcohol use during pregnancy. Cultural beliefs and norms can also influence a woman's 
perception of the risks of alcohol use during pregnancy. Access to regular prenatal care can result in missed 
opportunities for healthcare providers to educate women about the risks of alcohol use. 

Screening and Diagnosis 
Screening and diagnosing alcohol use during pregnancy and Fetal Alcohol Spectrum Disorders (FASD) are crucial 
steps in preventing and managing the effects of prenatal alcohol exposure. Tools for screening include clinical 
interviews, questionnaires like T-ACE, TWEAK, AUDIT, and CAGE, as well as biomarkers like GGT, AST, and 
ALT. FASD is a term that encompasses various conditions resulting from prenatal alcohol exposure, including 
Fetal Alcohol Syndrome (FAS), which includes facial dysmorphology, growth deficiency, central nervous system 
abnormalities, partial FAS, alcohol-related neurodevelopmental disorder (ARND), and physical anomalies in 
organs or structures. Early diagnosis allows healthcare providers to offer timely interventions, such as counseling, 
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treatment, and support services, which can help reduce or eliminate alcohol consumption during pregnancy and 
minimize the risk of FASD. Early identification of FASD early in a child's life enables access to specialized 
educational programs, therapies, and support services that can improve developmental outcomes. Early diagnosis 
can lead to better management of behavioral and cognitive issues, improving the quality of life for affected children 
and their families [6]. Parental education and support can prevent further cases of FASD by educating expectant 
mothers and families about the risks of alcohol use during pregnancy. Support groups and resources for parents 
can provide strategies for managing the challenges associated with raising a child with FASD. Early diagnosis and 
reporting can help public health officials understand the prevalence of FASD and the effectiveness of prevention 
programs, and data collected from early diagnoses can inform policies and resource allocation to better support 
affected families. 

Interventions and Support 
Addressing alcohol use during pregnancy requires a comprehensive approach that includes counseling and support 
services, community and public health initiatives, and active involvement from healthcare providers. These 
components include individual counseling, family counseling, case management and social services, public 
awareness campaigns, community-based programs, policy and advocacy, educational programs, and healthcare 
provider training. Individual counseling involves Motivational Interviewing (MI), Cognitive Behavioral Therapy 
(CBT), group therapy, prenatal classes, family counseling, case management, and referral to specialized services. 
Community and public health initiatives include public awareness campaigns, community-based programs, 
regulatory measures, and professional training for healthcare and social service providers. Educational programs 
can educate young people and women of childbearing age about the risks of alcohol use during pregnancy and 
provide professional training for healthcare and social service providers. Healthcare providers should implement 
routine screening protocols, monitor changes in alcohol use, and provide patient education about the risks of 
alcohol use and the importance of abstaining during pregnancy. Patient education and counseling can be effective 
when integrated into routine care. Specialty referrals can be made to women who need more intensive support. 
Integrated care models ensure comprehensive support for pregnant women [7]. A supportive environment is 
essential, with a non-judgmental approach to encourage honest disclosure of alcohol use and promote trust. 
Empowerment and support are also crucial, as providers should involve women in decision-making and support 
their efforts to reduce or stop alcohol use. 

Psychosocial Impacts 
Alcohol use during pregnancy can have significant psychosocial impacts, affecting maternal mental health, family 
dynamics, and the long-term wellbeing of children and families. Pregnant women who consume alcohol are at 
higher risk of experiencing depression and anxiety, substance use disorders, stress, guilt, social isolation, and 
reduced support networks. Partner relationships can be strained due to alcohol use during pregnancy, leading to 
conflicts and increased parental responsibilities. Co-parenting challenges can arise due to differences in views on 
alcohol use and its risks. Extended family involvement can cause tension and conflict within the extended family, 
with supportive or critical roles playing varying degrees. Emotional stress and neglect of existing children's needs 
can also occur due to the atmosphere of tension and conflict. Long-term impacts on children include 
developmental and behavioral issues such as Fetal Alcohol Spectrum Disorders (FASD), learning disabilities, 
ADHD, conduct disorders, and social difficulties [8]. Family dynamics can experience chronic stress due to 
ongoing care and support needs, financial strain, and sibling impact. Intergenerational effects include cyclic 
patterns in children growing up in environments affected by alcohol use, perpetuating a cycle of addiction and 
psychological trauma. Community and social support needs for families affected by prenatal alcohol exposure often 
require extensive services, including mental health counseling, educational interventions, and respite care. 
Community organizations, healthcare providers, and social services play crucial roles in providing ongoing 
support to affected families. 

Public Health Campaigns and Education 
Public health campaigns and educational initiatives play a crucial role in preventing alcohol use during pregnancy 
and mitigating its harmful effects. These campaigns increase awareness and knowledge about the risks of prenatal 
alcohol exposure, with studies showing that women who are aware of the dangers are more likely to abstain from 
alcohol. Campaigns that provide clear, consistent messages about the risks of prenatal alcohol exposure tend to be 
more effective. Behavior changes theories and models, such as the Health Belief Model and Social Cognitive 
Theory, are often employed to encourage pregnant women to modify their drinking behavior. Community-wide 
campaigns can create a supportive environment for pregnant women, involving healthcare providers, community 
leaders, and social services in a concerted effort to reduce alcohol use during pregnancy. Strategies for increasing 
awareness and education include targeted messaging, educational programs, school-based programs, community 
workshops, healthcare provider training, continuing education, resource distribution, engagement and support 
networks, and community champions [9]. Media and social media play a role in prevention efforts, with 
traditional media like television and radio reaching a wide audience, print media highlighting personal stories, and 
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social media platforms like Facebook, Twitter, Instagram, and TikTok allowing for targeted outreach. Content 
creation, including videos, infographics, and testimonials, can increase the reach and impact of educational 
messages. Partnering with social media influencers can expand the campaign's reach and credibility. Interactive 
campaigns, such as hashtag campaigns and interactive tools, can increase visibility and engagement. Monitoring 
and adapting content based on audience feedback and engagement trends ensures that messages remain relevant 
and impactful. 

Alcohol Use in Different Trimesters 
The first trimester of pregnancy is a critical period for fetal development, with the foundations for major organs 
and systems being established. Alcohol use during this time can have severe impacts, including disrupting 
organogenesis, disrupting neurological development, and causing Fetal Alcohol Spectrum Disorders (FASD), 
which can result in growth deficiencies, facial anomalies, and central nervous system dysfunction. The second and 
third trimesters are also important periods where alcohol consumption can cause significant harm. In the second 
trimester, alcohol can restrict fetal growth, leading to low birth weight and small size for gestational age. 
Neurological development can be severely affected, leading to cognitive and behavioral issues. Facial anomalies 
can continue to develop during this time. In the third trimester, alcohol can lead to microcephaly and structural 
brain abnormalities, affecting coordination, attention, and learning abilities [10]. Central nervous system effects 
can also result from alcohol exposure. The cumulative effects of alcohol use throughout pregnancy are profound 
and wide-ranging. Chronic exposure can lead to cumulative damage, exacerbating risks associated with individual 
trimesters. The effects can affect growth, neurological development, and functional abilities across multiple 
systems. Long-term outcomes may include learning disabilities, behavioral problems, and mental health issues. 
There is no known safe amount of alcohol during pregnancy, but higher quantities may lead to more severe 
outcomes. 

RECOMMENDATIONS 
The Centers for Disease Control and Prevention (CDC) and World Health Organization (WHO) provide clear 
guidelines on alcohol consumption during pregnancy, emphasizing the importance of abstinence to avoid harm to 
the developing fetus. The CDC advises that there is no known safe amount of alcohol use during pregnancy or 
while trying to get pregnant, as it can cause lifelong physical, behavioral, and intellectual disabilities. The WHO 
states that alcohol use during pregnancy is associated with various health issues, including miscarriage, stillbirth, 
preterm birth, and fetal alcohol spectrum disorders (FASD). The American College of Obstetricians and 
Gynecologists (ACOG) strongly recommends that pregnant women or might become pregnant should avoid 
alcohol entirely, highlighting that even moderate or light drinking can lead to FASD and other developmental 
issues. ACOG also provides resources for healthcare providers to educate and support patients regarding the risks 
of alcohol use during pregnancy. The National Institute on Alcohol Abuse and Alcoholism (NIAAA) aligns with 
the CDC and WHO, stressing that no amount of alcohol is safe during pregnancy and focusing on public health 
campaigns to raise awareness about the risks associated with prenatal alcohol exposure. Differences in 
recommendations across countries can be seen in how guidelines are communicated and enforced. In the UK, the 
National Health Service (NHS) advises complete abstinence during pregnancy, while in Australia, the National 
Health and Medical Research Council (NHMRC) recommends not drinking alcohol for pregnancy or planning a 
pregnancy. In France, total abstinence from alcohol during pregnancy is recommended, and public health 
campaigns often highlight the risks of even minimal alcohol consumption during pregnancy. 

CONCLUSION 
The consensus among health professionals and organizations globally is unequivocal: no amount of alcohol 
consumption is safe during pregnancy. The guidelines from reputable bodies such as the CDC, WHO, ACOG, and 
others uniformly advocate for complete abstinence to safeguard the health and development of the fetus. 
Differences in recommendations across countries mainly pertain to the communication and enforcement of these 
guidelines, but the underlying message remains consistent. Alcohol use during the first trimester can severely 
disrupt organogenesis and neural development, while continued exposure during the second and third trimesters 
further compounds growth retardation and cognitive impairments. The cumulative effects of alcohol throughout 
pregnancy underscore the necessity for zero tolerance to prevent the spectrum of FASD and other related 
disorders. Ultimately, ensuring that pregnant women receive accurate information and support to abstain from 
alcohol is vital for the health of future generations. This comprehensive understanding serves as a foundational 
tool for healthcare providers to effectively counsel and protect expectant mothers and their babies. 
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