
Definitions of FAS 

M ental handicaps and hyper-
activity are probably the 

most debilitating aspects of FAS.   
 
Problems with learning, attention, 
memory, and problem-solving are 
common, along with incoordination, 
impulsiveness, speech and hearing 
impairments. Deficits in learning 
skills persist even into adolescence 
and adulthood. 

Infants with suboptimal neurobe-
havioral responses may later ex-
hibit subtle deficits in such aspects 
of daily life as judgment, problem 
solving and memory. 
 
FAS is defined by four criteria:  
 
• Maternal drinking during preg-

nancy 
 
• A characteristic pattern of fa-

cial abnormalities 
 
• Growth retardation 
 
• Brain damage manifested by 

intellectual difficulties or be-
havioral problems  
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Alcohol-related neurode-
velopmental disorder 
(ARND) is a condition identi-
fied when signs of brain 
damage appear following 
fetal alcohol exposure in the 
absence of other indications.     
 

The adverse effects of 
prenatal alcohol exposure 
exist along a continuum, 
with the complete FAS 
syndrome at one end and 
incomplete features, in-
cluding cognitive behavioral 
deficits, on the other.   
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mon, small household and school-
room objects. 

However, children with FAS had 
greater difficulty subsequently re-
storing the objects to their original 
positions on the table. 
 
Attention—Attention problems have 
been considered a hallmark of pre-
natal alcohol exposure.  FAS is of-
ten incorrectly diagnosed as at-
tention deficit hyperactivity disor-
der (ADHD) and treated inappro-
priately.  
 
Children with ADHD exhibit difficulty 
focusing and sustaining attention 
over time. In contrast, children who 
were exposed to alcohol prenatally 
were able to focus and maintain at-
tention, but display difficulty in shift-
ing attention from one task to an-
other. 
 
Reaction Time—Individual differ-
ences in intelligence are based in 
part on how quickly the brain proc-
esses information. Prenatal alcohol 
exposure has been associated with 
slower, less efficient information 
processing in school-age children 
and even children as young as 6 1/2 
months.  
 
Executive Functions—Important 
deficits in FAS involve executive 
functions.  These are activities that 
require abstract thinking, such as 
planning and organizing.   

Cognitive and Behavioral Impairments 

T he broad range of cognitive 
and behavioral disabilities 

associated with prenatal alcohol 
exposure is attributed by re-
searchers to a generalized im-
pairment of mental functioning. 
 
Recent studies on FAS and ARND 
reveal that some neurobehavioral 
functions are consistently impaired, 
while others are not.  

Verbal Learning—Children prena-
tally exposed to alcohol exhibit a 
variety of problems with language 
and memory. Children with FAS 
ages 5 to 16 learned fewer words 
compared with a group of children 
of comparable mental age who did 
not have FAS.  
 
Both FAS and Non-FAS groups 
demonstrated an equal ability to re-
call information learned previously.  
 
These findings indicate that FAS-
related learning problems occur 
during the initial stages of memory 
formation (i.e., encoding). Clini-
cally, this pattern helps distin-
guish FAS from Down’s Syn-
drome, in which learning and re-
call are equally impaired. 
 
Visual-Spatial Learning—Children 
of mothers who drank heavily dur-
ing pregnancy perform poorly on 
tasks that involve learning spatial 
relationships among objects.  
 
In one experiment, groups of chil-
dren with and without FAS were 
equal in their ability to recall com-

Children with FAS respond poorly 
when asked to switch from naming 
animals to naming types of furni-
ture, and then back to naming ani-
mals.  

They also have difficulty abandon-
ing demonstrably ineffective strate-
gies when approaching problem-
solving tasks, a type of behavioral 
inflexibility referred to as persever-
ation. 

Brain Functions—The behavioral 
and cognitive impairments associ-
ated with FAS reflect underlying 
structural or functional changes in 
the brain.  

A common finding is reduced size 
of the cerebellum, a structure in-
volved in balance, gait, coordina-
tion, and cognition. 

  

Maternal drinking during 
pregnancy is related to 
longer reaction times 
among the children. 

In summary, the outlook for 
persons diagnosed with FAS 
should not be considered 
hopeless.  

Techniques for viewing the living brain, such as magnetic resonance 
imaging, reveal reduced overall brain size in persons with FAS and 

reductions in the size of specific brain structures. 

Some specific neurobehavio-
ral impairments associated 
with prenatal alcohol expo-
sure include:  
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Causal Mechanisms 
Alcohol or its metabolic breakdown 
products can also interfere with brain 
development by altering the production 
or function of natural regulatory sub-
stances that help promote the orderly 
growth and differentiation of neurons.  
 
Research using cell cultures has shown 
that many of alcohol’s adverse effects 
on brain cells can be prevented by 
treatments aimed at restoring the bal-
ance of regulatory substances upset by 
alcohol.  

A lcohol metabolism is associated with 
increased susceptibility to cell damage 

caused by potentially harmful substances 
called free radicals. Free radical damage 
can kill sensitive populations of brain cells at 
critical times of development in the first tri-
mester of pregnancy.  
 
New research suggests that the third trimes-
ter may also represent a particularly sensi-
tive period for brain cell damage associated 
with FAS. 
 

Maternal Drinking 
child. Women who are alcohol de-
pendent require intensive alcohol-
ism treatment. 

Research Efforts—Progress is 
being made most notably in re-
search aimed at understanding the 
basic mechanisms involved in the 
neurobiological damage and in de-
veloping potential new therapies to 
prevent that damage.  
 
We are also increasing our under-
standing of the long-term cognitive 
and physical challenges of children 
who are exposed to alcohol in the 
womb. As a result, clinicians and 
behavioral scientists are finding 
ways to identify these children 
early and ways to help. 
 

as a screening instruments for 
identifying risk drinking by preg-
nant women. 
 
Pregnant women who are consum-
ing alcohol but are not “problem” 
drinkers often decrease their drink-
ing level following these types of 
assessments without subsequent 
treatment.  
 
An overall decline in alcohol con-
sumption has also been noted 
among pregnant women following 
a brief intervention, which can be 
conducted by a primary care pro-
vider.  
 
This may include a discussion of 
the risks of maternal drinking and 
suggested alternatives to alcohol 
use. Pregnant women with higher 
drinking levels may benefit from a 
1-hour motivational interview fo-
cusing on the health of the unborn 

C linically significant deficits are 
possible in children whose 

mothers drink less than five drinks 
per week.  
 
Vulnerability to a given alcohol 
level during pregnancy varies 
markedly from person to person, 
possibly reflecting genetic factors, 
nutritional status, environmental 
factors, co-occurring diseases, and  
age.  

We know that the potential for FAS 
and ARND can be completely 
eliminated if pregnant women did 
not consume alcohol.  
 
Prevention Efforts—Brief ques-
tionnaires for assessing alcohol 
problems in women show promise 

The minimum quantity of al-
cohol required to produce ad-
verse fetal consequences is un-
known. 

Major new prevention research efforts are 
now focused on finding and treating women 
who drink during pregnancy.  Women who 

are alcohol dependent require intensive alco-
holism treatment immediately. 



 

  
For further information about treatment for Alcoholism, 
please call Barbara Hansen, Rimrock Foundation Ad-
missions Supervisor at 1-800-227-3953 or 1-406-248-3175. 

We’re on the Web! 
www.rimrock.org 

1231 North 29th Street 
Billings, Montana 59101 

Phone:   406-248-3175 
Fax:        406-248-3821 
Email:     comm@rimrock.org 

R i m r o c k  F o u n d a t i o n  
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Disclaimer:  This Fact Sheet is designed for educational purposes only.  The information contained herein is not intended to substi-
tute for informed medical advice or training.  This information should not be used to diagnose or treat a health problem without consult-
ing a qualified healthcare provider. 

The Path to Healing 
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for the benefit of the patient. This includes addressing 
a patient’s physical, psychological, social and eco-
nomic needs, which improves the likelihood of a suc-
cessful treatment experience.  
 
Healthcare services should be readily available to 
those persons needing treatment for addictions, since 

taking advantage of opportu-
nities when they are ready 
for treatment is often crucial.  
Many times, patients can 
easily be lost in red tape if 
treatment is not immediately 
available or is not readily ac-
cessible. 
 
Counseling, both individual 
and/or group and other be-
havioral therapies, are criti-
cal components of effective 
treatment for addictions.   

 
In therapy, patients address issues of motivation, 
build skills to resist drug use, replace addictions with 
constructive and rewarding non-drug-using activities, 
and improve problem-solving abilities.  Behavioral 
therapy also facilitates interpersonal relationships and 
the individual’s ability to function in the family and 
community. 
 
Successful recovery principles in addiction treatment 
are characterized by the integration of personal, fam-
ily, professional and other community resources to-
ward the goal of enhancing the duration and quality of 
life of those we serve. 

R eaping the benefits of treatment begins by rec-
ognizing the signs of alcohol addiction.  

 
This step is best facilitated by having a comprehen-
sive evaluation done by an addictions healthcare pro-
fessional. Although alcohol addiction can be diag-
nosed by primary care physicians, most often the 
physician will refer the patient to 
a psychiatrist, psychologist or 
clinical counselor specializing in 
addictions.  
 
Treatment is a partnership be-
tween the patient and the 
healthcare provider. It is impor-
tant that informed consumers 
understand their treatment op-
tions and fully discuss all their 
concerns with a treatment pro-
vider as they arise. 
 
A key element of Rimrock’s treatment programs is 
the active involvement of patients in the man-
agement of their own illness.  
 
Patient empowerment is developed through the use of 
educational sessions, skills training and a strong empha-
sis on encouraging the individual patient to accept re-
sponsibility in managing their own condition. Along with 
the empowerment of our patients, we offer a treatment 
regimen which includes comprehensive clinical assess-
ments, individualized treatment plans and services for 
the whole family.  
 
Another important part of Rimrock’s program is the 
emphasis we place on the integration of a broad 
spectrum of community, health, and human services 


