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alcohol intake during pregnancy puts the fetus at risk for cognitive and 
neuropsychological impairment and physical abnormalities, including dysmorphic 
facial features (such as micrognathia), restricted prenatal growth, cardiac defects, and 
eye and ear abnormalities. there is no threshold dose of alcohol that is safe during 
pregnancy, according to the american College of Obstetricians and Gynecologists.
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Alcohol: An unfortunate teratogen

 fetal alcohol syndrome is entirely preventable. 
We need to remind ourselves and our patients of this fact. 

Erin E. Tracy, MD, MPH

Medical students learn early in their 
education that alcohol is a te-
ratogen. Despite this widespread 

knowledge, many obstetricians counsel pa-
tients about the safety of low doses of alcohol 
in pregnancy.1 Indeed, the Royal College of 
Obstetricians and Gynaecologists’ position 
on this is, “while the safest approach may 
be to avoid any alcohol during pregnancy, 
it remains the case that there is no evidence 
of harm from low levels of alcohol consump-
tion, defined as no more than one or two 
units of alcohol once or twice a week.”2 

Like many providers, I was aware of this 
controversy, but it became truly personal 
when a beloved family member was diag-
nosed with fetal alcohol syndrome (FAS). 
In this paper, I will review some of the con-
troversy regarding alcohol in pregnancy, 
highlight findings from the literature, pro-
vide tools for prevention, and identify new 
developments regarding this devastating, 
preventable condition. 

Charlie 
To know my nephew Charlie is to fall in love 
with my nephew Charlie. One of the happiest 

moments of my life was when I learned my 
brother and sister-in-law had adopted twins 
from Kazakhstan. When my little niece and 
nephew started their new life in the United 
States, certain medical issues seemed to 
merit additional attention. Although both 
were very small for their age and required 
significant nutritional support, Charlie 
seemed to be a bit more rambunctious and 
required additional supervision.  

The children were fortunate enough to 
have incredibly loving, dedicated parents, 
who have access to exceptional medical care 
as residents of Philadelphia, Pennsylvania. 
After extensive testing, it became clear what 
was causing Charlie’s developmental delay; 
his pediatric team made the diagnosis of 
FAS. My brother and sister-in-law became 
incredibly well-read about this challenging 
disorder, and threw themselves into national 
advocacy work to help prevent this unneces-
sary tragedy. 

Recent data point to 
teratogenicity, but media 
confuse the issue
Some recent media coverage3 of celebrities 
who apparently drank while pregnant was 
in response to an article in the Journal of 
Epidemiology and Community Health.4 The 
authors of this study concluded that, “at age 5 
years, cohort members born to mothers who 
drank up to one to two drinks per week or per 
occasion during pregnancy were not at in-
creased risk of clinically relevant behavioral 
difficulties or cognitive deficits, compared 
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The US Surgeon 
General stated in 
1996 that no safe 
level of alcohol 
intake had been 
identified
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with children of mothers in the not-in-preg-
nancy group.” 

This is certainly not the first occasion the 
popular press has covered a published study 
that seems to indicate no ill effects of alcohol 
use in pregnancy. A 2008 report by Kelly and 
colleagues,5 and its subsequent media cov-
erage, prompted the Fetal Alcohol Spectrum 
Disorders Study Group to state that the panel 
of experts was “alarmed” by recent news-
paper reports suggesting that light drinking 
during pregnancy may be beneficial for an 
unborn child.6 They noted misleading and 
irresponsible media reports of the findings, 
which suggested that 3-year-old children 
whose mothers drank “lightly” during preg-
nancy were not at risk for certain behavioral 
problems. 

What the study authors proceeded 
to note, however (that the media did not 
mention), was that the light drinkers in 
their study had socioeconomic advantages, 
compared with nondrinkers.5 (Advantaged 
economic status is established to be benefi-
cial for childhood development.) They also 
noted that the study involved preschool-
aged children, stating “Generally the adverse 
effects of light drinking during pregnancy 
are subtle and may go undetected in young 
children. However, other group studies of 
more moderate or ‘social’ drinking levels 
during pregnancy have shown an adverse 
impact on multiple aspects of development 
through adolescence and young adulthood, 
even when important environmental factors 
are taken into account.” A sentence I thought 
was most compelling in their statement was, 
“It is an inconvenient fact of life that alcohol 
is a teratogen.” Now, this fact is well support-
ed in the literature.7 

There are animal studies regarding the 
use of “low-dose” or “moderate” alcohol in 
pregnancy that demonstrate adverse behav-
ioral outcomes with exposure to even small 
doses of alcohol.8,9 It is an American tragedy 
that, according to the Centers for Disease 
Control and Prevention (CDC), rates of FAS 
in this country range from 0.2 to 2.0 cases 
per 1,000 live births. Indeed, the rates of fe-
tal alcohol spectrum disorders (FASD) might 

be at least three times this rate.10 As is the 
case with other disorders, there are health 
disparities regarding the prevalence of this 
condition as well.11  

FAS: A long history of 
preventable disease
1973: Identified. FAS was first described in a 
1973 Lancet report, “Pattern of malformation 
in offspring of chronic alcoholic mothers.”12 
1996: Call for prevention. In 1995, the 
US Surgeon General issued a statement re-
garding alcohol use in pregnancy, no ting, 
“We do not know what, if any, amount of 
alcohol is safe.”13 In 1996, the Institute of 
Medicine released a paper calling FAS and 
FASD “completely preventable birth defects 
and neurodevelopmental abnormalities.”14 
2000: The troubling effects gathered. The 
American Academy of Pediatrics (AAP) pub-
lished a monograph on FAS in 2000, defining 
it as a constellation of physical, behavioral, 
and cognitive abnormalities.15 

These features classically define FAS: 
• dysmorphic facial features
• prenatal and postnatal growth abnormalities
• mental retardation.
Approximately 80% of children with this con-
dition have: 
• microcephaly
• behavioral abnormalities. 
As many as 50% of affected children also  
exhibit: 
• poor coordination
• hypotonia
• attention-deficit hyperactivity disorder
• decreased adipose tissue
• identifiable facial anomalies (such as max-

illary hypoplasia, cleft palate, and micro-
gnathia). 

Also common: 
• cardiac defects
• hemangiomas
• eye or ear abnormalities. 

The AAP further noted that data cur-
rent to the time (and still true today) did not 
support the concept of a safe level of alcohol 
consumption by pregnant women below 
which no damage to a fetus will occur.15 

continued on pAge 40



Surveys reveal that 
few women’s health 
providers advise 
patients that zero 
alcohol is the safest 
level of consumption 
in pregnancy, 
although ACOG 
guidelines clearly 
recommend this 
counseling 
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Despite the knowledge we’ve 
gained, FAS persists 
According to a 2006–2010 CDC analysis 
involving more than 345,000 women of re-
productive age from all 50 states, 7.6% of 
pregnant women reported alcohol use and 
1.4% (or 1 in 71) reported binge drinking 
(defined, respectively, as at least one alco-
holic drink and four or more alcoholic drinks 
on one occasion in the past 30 days).16 The 
highest prevalence of obstetric alcohol con-
sumption occurs in women who are:
• aged 35 to 44 years
• white 
• college graduates
• employed. 
The problem may be bigger than re-
ported. The incidences of alcohol and binge 
drinking found in the CDC report include 
women’s self-report—but women drink al-
cohol without knowing they’re pregnant. 
Only 40% of women realize they’re pregnant 
at 4 weeks of gestation, a critical time for or-
ganogenesis, and approximately half of all 
births are unplanned.9 

When my brother and sister-in law ad-
opted my beautiful niece and nephew, they 
were very aware of the risk for conditions 
like FAS. In an evaluation of 71 children ad-
opted from Eastern Europe at 5 years of age, 
FAS was diagnosed in 30% of children and 
“partial FAS” in another 9%.17 Birth defects 
attributed to alcohol were present in 11% of 
the children. 

Are women’s health providers up to 
date on FAS education? 
In recognition of alcohol’s potentially life-
altering consequences for the developing 
fetus, the American College of Obstetricians 
and Gynecologists (ACOG) produced an 
FASD prevention tool kit in 2006 and pub-
lished a 2011 committee opinion on at-risk 
drinking and alcohol dependence and their 
implications for obstetrics and gynecol-
ogy.18,19 Both guidelines direct clinicians 
to advise patients to abstain from alcohol 
during pregnancy. 

Results from a 2010 survey of 800 
ACOG fellows revealed that only 78% of 

 obstetricians advised abstinence from alco-
hol during pregnancy. Fifty-eight percent of 
respondents did not use a validated screen-
ing tool for alcohol use in their pregnant 
patients, and only 72% felt prepared to screen 
for risky or hazardous drinking.19 (Most were 
unaware of the ACOG tool kit, which had 
been published several years earlier.) 

In a survey of pediatricians, obstetri-
cians, and family physicians, clinicians said 
that about 67% of their patients asked about 
alcohol use in pregnancy, with about 2% of 
those patients specifically mentioning FAS. 
About 41% of these same physicians errone-
ously placed the threshold for FAS at one to 
three drinks per day,20 when in fact there is 
no threshold of drinking that has been prov-
en to be safe. 

A survey of 1,000 actively practicing 
ACOG fellows revealed that, while 97% of 
obstetricians routinely asked their patients 
about alcohol use, only 20% of providers re-
ported to their patients that abstinence was 
safest, and 4% of providers didn’t believe that 
consumption of eight or more drinks weekly 
posed fetal risk.21 

How can we educate our patients 
about the dangers of alcohol  
in pregnancy? 
Fetal death. A recent Danish study of 
79,216 pregnant women revealed that 45% 
had consumed some alcohol during preg-
nancy. Two percent reported at least four 
drinks per week, and 25% admitted to binge 
drinking during pregnancy. Term infants 
born to women in the latter two groups had 
increased neonatal mortality, with hazard 
ratios of 3.56 (95% confidence interval [CI], 
1.15–8.43) and 2.69 (95% CI, 1.27–5.69), re-
spectively.22 
Decreased cognitive status. A study by 
Willford and colleagues evaluated the rela-
tionship between prenatal alcohol exposure 
and cognitive status of 1,360 10-year-old 
children.23 The authors utilized the Stanford-
Binet Intelligence Test, including the com-
posite scores and verbal, abstract/ visual, 
quantitative, and short-term memory scores. 
After controlling for other variables, among 
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A prospective 
2012 study indicated 
no threshold 
dose of causation 
for the physical 
abnormalities 
present in FAS, and 
FAS effects were 
dose-related 
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African American offspring they found that, 
for each additional drink, the average com-
posite score decreased by 1.9  points. This 
difference was more striking for second- 
trimester use, and was significant even  
for one drink daily versus abstention from 
alcohol. 
Impaired neuropsychological develop-
ment. Another study evaluating light to 
moderate amounts of prenatal alcohol expo-
sure in 10- and 11-year-old children found 
significantly worse scores regarding a num-
ber of neuropsychological developmental 
assessments.24 
No threshold dose of causation. Results 
of a 2012 prospective study in California, 
with data collected on 992 subjects from 
1978 until 2005, revealed that many physi-
cal FAS features, including microcephaly, 
smooth philtrum, and thin vermillion bor-
der; reduced birth length; and reduced birth 
weight, were associated with alcohol expo-
sure at specific gestational ages, and were 
dose-related.25 This paper didn’t reveal any 
evidence of a threshold dose of causation. 

Neurobehavioral outcomes of FAS are 
not always considered
Another recent study that the media recently 
highlighted as finding “no association be-
tween low or moderate prenatal alcohol 
exposure and birth defects” was by O’Leary 
and colleagues.26 Like other similarly lim-
ited studies, this one involved only children 
younger than 6 years and didn’t assess any 
of the important neurobehavioral outcomes 
of FAS. 

FAS encompasses much more than vis-
ible birth defects. As the aforementioned 
ACOG tool kit stated, “For every child born 
with FAS, many more children are born with 
neurobehavioral deficits caused by alcohol 
exposure but without the physical character-
istics of FAS.”

The costs of FAS are felt with  
dollars, too
The financial cost to our nation is extraordi-
nary. In 1991, Abel and Sokol estimated the 
incremental annual cost of treating FAS at 

nearly $75 million, with about three-quarters 
of that cost associated with FAS cases involv-
ing mental retardation.27 

A 2002 assessment estimated the life-
time cost for each individual with FAS 
(adjusting for the change in the cost of 
medical care services, lost productivity, and 
inflation) at $2 million. This figure consists 
of $1.6 million for medical treatment, special 
education, and residential care for persons 
with mental retardation, and $0.4 million for 
productivity losses.28 

Where human studies fall short, 
animal studies can help elucidate 
causation
Unquestionably, there are flaws in the exist-
ing literature on the causation of FAS. Many 
studies rely on self-reporting by pregnant 
women, and underreporting in these cases 
is a real concern. There often are other con-
founders potentially negatively affecting 
fetal development, making it difficult to dif-
ferentiate causation. The animal studies that 
don’t share these limitations do suggest a 
causal relationship between antenatal alco-
hol exposure and poor obstetric outcomes, 
however.29 These studies suggest mecha-
nisms such as altered gene expression, 
oxidative stress, and apoptosis (programmed 
cell death).30 

Warren, Hewitt, and Thomas describe 
how intrauterine alcohol exposure inter-
feres with the function of L1CAM, the L1 
cell-adhesion molecule.31 They noted that 
just one drink could interfere with the abil-
ity of L1CAM to mediate cell adhesion and 
axonal growth. Prenatal alcohol exposure is 
also thought to contribute to interference in 
neurotransmitter and N-methyl-D-aspartate 
receptor coupling, which may have potential 
therapeutic implications.32 

Considerations in FAS 
identification and treatment 
There is a potential to identify alcohol 
exposure in the womb. The majority of 
ingested alcohol is eventually converted to 
carbon dioxide and water in both maternal 



The odds of  
escaping the  
troubling outcomes 
that face patients 
with FAS, such as 
confinement in jail  
or an inpatient  
setting, are  
increased fourfold 
with early diagnosis 
and stable  
environment
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and fetal circulations, which has hampered 
the identification of biomarkers for clinical 
use in FAS. Fatty acid ethyl esters (FAEEs), 
nonoxidative metabolites of ethanol, may 
prove to be such markers.33 FAEEs have been 
measured in a variety of tissues, including 
blood and meconium. FAEEs can be mea-
sured in both neonatal and maternal hair 
samples. 

A study evaluating the utility of such 
testing in 324 at-risk pregnancies revealed 
90% sensitivity and 90% specificity for iden-
tifying “excessive drinking” using a cutoff of 
0.5 ng/mg.34 
Research shows potential therapeutic 
approaches during pregnancy. While 
the use of biomarkers has the potential to 
assist with the identification of at-risk new-
borns, it merely identifies past alcohol use; it 
doesn’t necessarily permit identification and 
prevention of the known negative pediatric 
sequelae. Preliminary animal studies re-
veal the potential benefit of neuroprotective 
peptides to prevent brain damage in alcohol-
exposed mice.35 Further research is ongoing. 

Treatment: The earlier the better 
Early diagnosis and a positive envi-
ronment improve outcomes. It is well 
established that early intervention improves 
outcomes. One comprehensive review 
of 415  patients with FAS noted troubling 
outcomes in general for adolescents and 
adults.36 Over their life spans, the prevalence 
of such outcomes was:
• 61% for disrupted school experiences
• 60% for trouble with the law
• 50% for confinement (in detention, jail, 

prison, or a psychiatric or alcohol/drug in-
patient setting)

• 49% for inappropriate sexual behaviors on 
repeated occasions

• 35% for alcohol/drug problems. 
The odds of escaping these adverse life out-
comes are increased up to fourfold when the 
individual receives a FAS or FASD diagnosis 
at an earlier age and is reared in a stable en-
vironment.36 
Barrier to treatment: A mother’s guilt. 
One of the challenges I’ve learned from my 

sister-in-law is the stigma mothers face when 
they bring their child in for services once the 
diagnosis of FAS is suspected. While adoptive 
mothers obviously can’t be held accountable 
for the intrauterine environment to which a 
fetus is exposed, the same can’t be said of 
biologic mothers. Therefore, there is a real 
risk that a mother who is unwilling or unable 
to face the potentially devastating news that 
her baby’s issues might be related to choic-
es she made during pregnancy, might not 
bring her child in for necessary assessment 
and treatment. Therefore, prevention is a key 
proponent of treatment. 

Prevent FAS: Provide 
contraception, screen for 
alcohol use, intervene 
While ObGyns aren’t likely to diagnose many 
children with FAS, we are in an excellent po-
sition to try to prevent this tragedy through 
our counseling of reproductive-aged wom-
en. I suspect that most obstetricians spend 
a considerable amount of time discussing 
much less frequent obstetric sequelae, such 
as listeriosis, in the prenatal care setting. 
Validated alcohol screening tools take mo-
ments to administer, and once patients who 
might have alcohol problems are identified, 
either a serious discussion about contracep-
tion or an honest discussion of FAS may be 
appropriate. There have been a number of 
screening tools developed. 
The CAGE screen is frequently taught in 
medical schools, but it isn’t as sensitive for 
women or minorities.19 
The T-ACE (Tolerance, Annoyed, Cut Down, 
Eye-opener) tool involves four questions 
that take less than 1 minute to administer 
(FIGURE 1, page 43).39 
TWEAK is another potential tool identified 
by Russell and colleagues (Tolerance, Wor-
ry, Eye opener, Amnesia, and Cut down in 
drinking).39 Other methods utilized include 
an AUDIT screen and a CRAFFT screen.40 
Regardless of which tool is utilized, screen-
ing is not time-consuming and is better than 
merely inquiring about alcohol consump-
tion in general. 



Among women 
who were already 
pregnant, a 
single 25-minute 
intervention was 
effective at reducing 
alcohol intake 
among the heaviest 
drinkers
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When alcohol use is found, intervene
Once patients with at-risk behavior are 
identified, obstetric staff should offer brief 
interventions to influence problem drink-
ing. Miller and Sanchez summarized the 
key elements that were most successful in 
these programs with the acronym FRAMES: 
Feedback, Responsibility, Advice, Menu, 
Empathy, Self-efficacy (FIGURE 2).41 This ap-
proach has been formally evaluated in the 
CDC’s multisite pilot study entitled Project 
CHOICES.42 

In this motivational intervention, sexu-
ally active, fertile women of reproductive age 
underwent up to four motivational coun-
seling sessions and one visit to a provider. 
At 6  months, 69% of women reduced their 
risk for an alcohol-exposed pregnancy—
although the women who drank the least 
amount had the greatest benefit, primarily 
by choosing effective contraception, but also 
by reducing alcohol intake. 
A single, brief intervention is effec-
tive in already-pregnant women. Chang 
and colleagues conducted a randomized 
trial of a single-session brief intervention 
given to pregnant women with positive  
T-ACE screens and their partners (FIGURE 3,

page 44).43 Either the study nurse or phy-
sician participated in the intervention, 
and each single session took 25 minutes 

on average. The pregnant women with the 
highest level of alcohol use reduced their 
drinking the most, and this effect was even 
larger when their partners participated. 
Other studies of brief interventions showed 
similar benefits.44,45

Another study evaluating a brief inter-
vention involving training of health-care pro-
viders to improve screening rates  revealed 

FIGURE 1  T-ACE validated alcohol screening tool

TOlERANCE:   How many drinks does it take to make you feel 
high? 
(>2 DriNKs = 2 POiNts)

ANNOyED:   Have you been annoyed when others criticize your 
drinking? 
(Yes = 1 POiNt)

CUT DOWN:   Have you ever felt you should cut down on your 
drinking? 
(Yes = 1 POiNt)

EyE OPENER:   Have you ever had a drink first thing in the 
morning to either steady your nerves or get rid  
of a hangover?   
(Yes = 1 POiNt)

2 POiNts = POsitiVe sCreeN

source: american College of Obstetricians and Gynecologists. at risk drinking and illicit drug use: ethical 
issues in obstetric and gynecologic practice. Obstet Gynecol. 2008;112(6):1449–1460.

FIGURE 2  FRAMES model to deliver brief interventions

FEEDBACK:    Compare the patient’s level of drinking with drinking patterns that are 
not risky. she may not be aware that what she considers normal is 
actually risky.

RESPONSIBIlITy:  stress that it is her responsibility to make a change

ADVICE:  Give direct advice (not insistence) to change her drinking behavior

MENU:  identify risky drinking situations and offer options for coping

EMPATHy:  use a style of interaction that is understanding and involved

SElF-EFFICACy:   elicit and reinforce self-motivating statements such as, “i am confident 
that i can stop drinking.” encourage the patient to develop strategies, 
implement them, and commit to change.

source: american College of Obstetricians and Gynecologists. Drinking and reproductive health: a fetal alcohol spectrum disorders 
prevention tool kit. Washington, DC: aCOG; 2006.
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improved detection and therapy among at-
risk patients.46 

FAS prevention begins with routine 
counseling and contraception  
Although FAS is often thought of in relation 
to obstetric populations, appointments for 
preconception counseling or routine health 
maintenance among women of reproductive 
age are an essential tool in FAS prevention. 
As previously mentioned, since approxi-
mately half of all pregnancies in this country 
are unplanned, long-acting reversible con-
traception is widely available to facilitate 
improved family planning. 

Other contraceptive options also should 
be discussed. ACOG has teamed up with the 
CDC to develop a phone app for providers 
to use at the patient’s bedside to assist with 
identification and treatment of women at 
risk for alcohol use during pregnancy.47 

The stakes are high, it’s time to 
step up
As obstetricians, we are powerless to pre-
vent many conditions—such as vasa pre-
via, acute fatty liver of pregnancy, and 
amniotic band syndrome. FAS is 100%  
preventable. 

There aren’t that many proven terato-
gens in our profession, and there are none 
that involve behavior that is more socially 
acceptable than alcohol consumption. It is 
time for our profession to encourage women 
to appreciate how small a percentage of one’s 
life is spent pregnant, how many more years 
there are to enjoy an occasional cocktail, and 
how very high the stakes are during this im-
portant period of their lives. Oh, how I wish 
someone had been able to communicate all 
of this to sweet Charlie’s biologic mother. I 
am so grateful he’s getting the exceptional 
care he’s getting and very optimistic regard-
ing his future. I only hope others in his situa-
tion are given the same opportunities. 
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