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ABSTRACT
Fetal alcohol syndrome (FAS) is one of the leading causes
,Of mental retardation in the Western world and is the most
preventable. It is one of many syndromes confronting speech-

language pathologists, presenting them with complicated

assessment and intervention challenges. A child with fetal
alcohol syndrome (FAS) is not just a child with congenital
anomalies and mental retardation but is a child with
multihandicaps that affect all organs and sensory modalities.

Many features of FAS may have a direct impact on the
speech-language-hearing abilities of the child affected, yet
these influences have been minimally addressed in speech-
language-hearing literature. In fact, little has previously
been known about FAS' prevalence in the caseloads of SLPs.

The purpose of this research project was, then, to
investigate the prevalence of fetal alcohol syndrome (FAS) and
fetal alcohol effects (FAE) in SLPs' caseloads and to examine
the speech-language-hearing deficits associated with them. A
survey of 328 licensed Illinois speech-language pathologists
was conducted to yield key prevalence information and to serve
as a basis for a line of subsequent research related to
appropriate FAS and FAE speech-language-hearing assessment and
intervention. Specifically, the study surveyved the facial
anomalies exhibited by patients with FAS or FAE, the reported
cognitive functioning levels of these patients, the reported
behaviors of the population, and the reported deficits in

ii
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hearing, articulation, voice, fluency, and language in
individuals with FAS or FAE. All surveys were group analyzed
for both the diagnosed (D) and evidenced characteristics (EC)
subgroups with each survey section treated separately during
data analyses. Response similarities and response differences
were calculated. On multiple speech-language-hearing aspects
statistical significant difference were found between the two

subgroups. Implications for future research are reviewed.
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CHAPTER I

INTRODUCTION

Definition

Recently, research has focused attention to the effects
alcohol may have on an infant's physical, social, and
cognitive development. In 1973, Jones, Smith, Ulleland and
Streissguth labeled the association between maternal
alcoholism and morphogenesis in their children as fetal
alcohol syndrome (FAS). Fetal alcohol syndrome has been
reported in all races and at varying ages from neonate to
young adulthood (Little & Streissguth, 1981).

FAS is a specific pattern of altered growth, structure
and function seen in thehoffspring of alcoholic women who
drink heavily throughout pregnancy (Jones et al., 1973). The
Fetal Alcohol Study Group of the Research Society of
Alcoholism has defined the minimal criteria necessary to
establish a diagnosis of FAS as being: (a) prenatal énd/or
postnatal growth deficiency; (b) central nervous system
involvement (neurological abnormalities, developmental delay,
intellectual impairment), and; (c) characteristic facial
dysmorphology with at least two of the following:
microcephaly, microphthalmia, and/or short palpebral fissures,
poorly developed philtrum, thin upper lip, and flattened
maxillary area (Hill, Hegemier, & Tennyson, 1989). (See

glossary for terminology.) Clarren (1981) also included major
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organ malfunctions as part of the FAS criteria. The principle
features of FAS can be further reviewed in Table 1 with

specific features relating to speech-language-hearing deficits

being located in Table 2.

FAS and Speech-Language Pathology

Fetal alcohol syndrome is one of many syndromes
confronting speech-language pathologists (SLPs). A person
with fetal alcohol syndrome (FAS) is not just a person with
congenital anomalies and mental retardation but is a person
with multihandicaps that affect all organs and sensory
modalities. Many features of FAS have a direct impact on the
speech-language-hearing abilities of the individual affected,
yet these influences have been only minimally addressed in
present speech-language-hearing literature. 1In fact, little
is even known about the prevalence of FAS in the current
caseload of SLPs. A statewide survey of Illinois speech-
language pathologists who consult, assess, and provide

intervention services for individuals with FAS could yield key

prevalence information and serve as a basis for a line of
subsequent speech-language-hearing research related to
appropriate FAS assessment and intervention.

FAS and FAE

For every child who experiences the complete

teratogenetic effects of fetal alcohol syndrome (FAS), another




Table 1 Major Abnormalities of FAS

Central Nervous System:
Microcephaly
Hydrocephaly
Anencephaly
Porencephaly
Meningomyelocele
Lumbrosacral lipoma
Seizures

Cutaneous:
Hemangiomas
Hirtuitism in infancy
Palmar crease abnormalities
Abnormal fingerprints

Muscular:
Hernias of diaphragm, umbilicus, or groin

Skeletal:

Prenatal and postnatal growth deficiency
Hypoplastic nails

Shortened fifth digits

Radioulnar contractures

Flexion contractures

Camptodactyly

Clinodactyly

Pectus excavatum and carinatum
Klippel-Feil syndrome
" Hemivertebrae

Scoliosis

Orthopedic problems in extremities
Hypotonia

Cardiac:
Atrial eptal defects
Vetricular septal defects
Aberrant great vessels
Teralogy of Fallot

Embryonal tumors
Genitalia malformations
Renal anomalies

Immune deficiencies

Expanded from Burd & Martsolf, 1989; Clarren,

1981.




Table 2

FAS Features Affecting Speech-Language-Hearing

Respiration:
Upper airway obstructions
Respiratory distress syndrome

Head:
Facial assymetry

Eyes:
Short palpebral fissures
Epicanthal folds
Ptosis
Strabismus
Myopia

Nose:
Short upturned nose
Flat nasal bridge
Hypoplastic philtrum

Maxilla:
Flattened
Hypoplasia

Mouth:
Thinned upper vermilion
Cleft 1lip and/or palate
Prominent lateral palatine ridge

Mandible:
Retrognathia in infancy; micrognathia or
relative prognathia in adolescence

Ears:
Hyperacusis
Posterior rotation
Abnormal concha
Recurrent serous otitis media
Sensori-neural hearing loss
Low set ears

Dentition:
Malalignment
Malocclusions
Small teeth

Expanded from Burd & Martsolf, 1989; Clarren, 1981; Gerkin

& Church, 1988.




four children exhibit incomplete forms which are termed

"suspected fetal alcohol effects" (FAE) (Clarren & Smith,
1978; Gitlow & Seixas, 1988). Additional terms have been
applied to infants who do not meet all the FAS criteria but
have malformations and a history of maternal alcohol
consumption. These terms include: the partial fe;al alcohol
syndrome, alcohol-related birth defects, the expanded fetal
alcohol syndrome, and fetal alcohol effects (the most commonly
used and more generally accepted term) (Hill et al., 1989).
Alcohol

Alcohol is a lipophilie that has relatively low
molecular weight which enables it to freely pass from the
maternal to fetal circulatory system (Chasnoff, 1988).
Concentrations of alcohol in the unborn infant are at least as
high or higher than those in the mother. These concentrations
have the potential to cause damage to fetal organ development
(Sparks, 1984). In addition, there are a number of
compounding factors that may further contribute to adverse
fetal development, such as poor nutrition and/or the dual use
of alcohol and another substance, (e.g., cigarettes,
marijuana, cocaine, coffee, and/or other psychoactive drugs)
(Chasnoff, 1988). Unlike other substance abuses, FAS is a
clinically observable entity with specific parameters for
diagnosis and will thus be studied in this research project as

a single entity.
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Research Questions

The prevalence of FAS in the Caseload of SLPs is as yet

undocumented. Appropriate assessment and intervention must be
? addressed to enable SLPs to better serve those with FAS, but
| first a prevalence figure for the syndrome must be determined.
Therefore, the following research questions have been asked in
regard to the speech-language-hearing deficits of persons with
fetal alcohol syndrome (FAS) and fetal alcohol effects (FAE):

? 1. How many patients with a diagnosis of FAS/FAE or patients
i who evidence characteristics of FAS/FAE are part of a
speech-language pathologist's caseload in the state of
Illinois?

2. What types of speech-language-hearing deficits specific to
FAS/FAE are being serviced by speech-language pathologists
in Illinois?

3. Are the IQs of patients with diagnoses of FAS/FAE or those
who evidence characteristics of FAS/FAE consistent with
those noted in current literature findings?

4, Are the behaviors exhibited by patients with diagnoses of
FAS/FAE or those who evidence characteristics of FAS/FAE
consistent with those noted in current research?

5. What facial anomalies are exhibited by patients who have
diagnoses of FAS/FAE or evidence characteristics of
FAS/FAE?

6. Is there a relationship between facial malformations and
IQ and oral motor dysfunctions and IQ for patients who
have diagnoses of FAS/FAE or evidence characteristics of
FAS/FAE?




CHAPTER IT
REVIEW OF LITERATURE
"What must become of an infant who is conceived in
gin, with the poisonous distillations of which it is

nourished, both in the womb and at the breast?" (Fielding,

1751). While this question remains unanswered in terms of
speech-language-hearing deficits, researchers are beginning to
2 reveal how fetal alcohol exposuré affects speech, language and
hearing. The logical first step to discovering pertinent
intervention issues related to serving persons with fetal
alcohol syndrome is to do research. Physical,
neuropsychiatric, and speech-language-hearing features
specific to fetal alcohol syndrome as well as its incidence
and economic impact will be addressed in the following
literature review.

One of the most critical points to be presented in the
literature is that FAS is one of the most common preventable
causes of birth defects in the United States (Abel, 1986).

The critical amount of alcohol that would elicit the full
spectrum of congenital abnormalities known as FAS has not been
determined; however, according to Jones, Smith, Streissguth
and Myriantholoulos (1974) FAS occurs in 30% to 45% of infants
born to chronic, heavy, daily drinkers. Binge drinking and

moderate drinking, especially in the first trimester of




pregnancy, carry a lower yet known risk (Clarren, 1981).

Drinking alcohol during pregnancy has also been observed
to lead to increased risks for spontaneous abortions,
stillbirths, and low birth weight (Gitlow & Seixas, 1988).
Variables that influence the presence and amount of damage
each fetus may sustain include the amount of alcohol consumed,
the timing of the exposure, duration of the exposure, presence
of other damaging agents, and individual susceptibility.
Clinical studies have shown that even moderate drinking during
the first few weeks of pregnancy may cause adverse effects to
the developing fetus (Smith, Sandor, MacLeod, Tredwell, Wood,
& Newman, 1979). The first trimester has been reported as
being a vulnerable time for fetal organ malformations, as well
as for overall fetal growth, while the third trimester has
been reported as especially crucial for neurological growth
(Eliason & Williams, 1990). To date there has been no
documented upper level of consumption that allows for
prediction of definite fetal damage nor lower level of alcohol
consumption that excludes the possibility of fetal harm
(Clarren, 1981).

Prenatal alcohol exposure may lead to neurological
alterations in the newborn. Central nervous system (CNS)
damage is a consistent feature of FAS. The damage to the CNS
may include mental retardation, temperamental and behavioral

alterations, hyperactivity, learning disabilities, and speech




and language disorders (Adler & Raphael, 1983; Bell & Cohen,
1981; Cantwell, 1972; Coles, Smith & Falek, 1987; Steinhausen,
Gobel, & Nestler, 1984; Steinhausen, Nestler & Spohr, 1982).
In addition, infants who are intoxicated at birth metabolize
ethanol extremely slowly and show sleep disturbances,
irritability, tremors, hyperacusis, and may possess a weak
suck (Clarren, 1981; Coles, Smith & Palek, 1987). Further,
children with FAS appear to be slow to habituate to stimuli
and have decreased alertness with lower levels of arousal
(Landesman-Dwyer, Keller, & Streissguth, 1978; Streissguth,
Barr & Martin, 1980).

Intellectual Abilities

Mental retardation is a cardinal feature of FAS;
the syndrome has been found to be one of the three most
identifiable causes of mental retardation and neurological
abnormalities in the Western world (Abel, 1984; Abel & Sokol,
1986; Abel & Sokol, 1988; Jones &’Smith, 1973). The average
IQ of children with FAS has been found to be in the mild range
of retardation (i.e., 60 to 75) (Clarren, 1981; Jones et al.,
1973; Streissguth, Herman & Smith, 1978), but can range from
normal to profound levels of retardation (Becker, Warr-Leeper,

& Leeper, 1990). The IQ of the child with FAS does not

reflect the total picture of potential handicaps. Even when

there is a child with FAS with an average IQ the child is at a
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greater risk for needing special education services and has a
greater likelihood of being retained in school than age
matched peers (Hill et al., 1989).

L.earning Disabilities

Parent alcoholism has been linked to both learning
disabilities and hyperactivity in the children with FAS, with
characteristics being similar to those noted in children with
minimal brain dysfuction (Becker et al., 1990; Gold & Sherry,
1984; Lippmann, 1980). 1In fact, 13% of children enrolled in
learning disabilities classes are believed to have alcocholic
mothers (Gitlow & Seixas, 1988). Current research has not
specified, however, how many children in learning disabilities
classes, whose mothers are alcoholic, carry diagnoses of FAS
or FAE.

Clarren (1981) indicated that FAS newborns have extremely
disorganized brains caused by cerebral structural deviancies.
The continued presence of alcohol in the infant's system may
exacerbate the disorganization of the infant's brain. This
brain dysfunction has typical characteristics including
hyperactivity, difficulty with attention span and
concentration, impulsivity, cognitive deficits, perceptual
deficits, and speech impairments (Bellak, 1977; Hill et al.,
1989). Minimal brain dysfunctions can lead to multiple
problems in school and social performance.

Research indicates that the child with FAS may remain
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undiagnosed until he is found to have social, emotional and/or

cognitive deficits (Rogan, 1985; Streissguth, 1983). Some
children are even misdiagnosed with Down syndrome, Noonan

syndrome or Pierre Robin sequence (Gerkin & Church, 1987).

Coles, Smith and Falek (1987) described the incidence and

persistence of CNS related behavioral alterations in groups of

infants born to low socioeconomic status African American
women. Groups consisted of one group whose mothers never
drank during pregnancy, one whose mothers stopped drinking
during pregnancy, and a final group whose mothers drank
throughout pregnancy. Results indicated that moderate to
heavy alcohol use during gestation may lead to behavioral
alterations in the neonatal period, even in the absence of
significant growth retardation or physical dysmorphic
features. Infants whose mothers continued to drink during
pregnancy evidenced more abnormal reflexes, lower motor
maturity and increased levels of activity, tremors and
startling than infants in either of the other two groups.
Even the "sfopped drinking" group infants were not free from
deficits related to their mothers' earlier alcoholic
consumptions. At age three days, these infants demonstrated
alterations in reflexes, activity levels and motor maturity.
An assessment of the infants at thirty days indicated

neurological behaviors consistent with alcohol withdrawal.
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Behavior of the thirty-day-old infants from the "never drank"
and the "stopped drinking" groups did not differ, while the
infants whose mothers drank throughout pregnancy remained
impaired in areas of reflexive behaviors and autonomic nervous
system control. The mean mental score for the "continued
drinking" group was found to be ten points lower than infants
in the other two groups at three and thirty days.
Behavior

As mentioned, emotional instability, short attention
span, restlessness and distractibilityvare associated with FAS
(Landesman—bwyer, Ragozin, & Little, 1981). A higher
incidence of insecurity and disorganization as compared to
children in the general population is also evidenced. The
level of insecurity and disorganization increases
proportionately to the volume of alcohol consumed by the
mother (O'Connor, Sigman & Brill, 1987). Table 3 contains a
list of neuropsychiatric characteristics associated with FAS.

Table 3 Neuropsychiatric Features Associated With FAS

Irritability in infancy Attention deficit
Hyperactivity Short memory span
Schzophrenia Impulsivity

Enuresis Emotional instability
Encopresis Abnormal EEG
Echolalia Tremors

Seizures Mental retardation
Cerebral palsy Abnormal fine motor
Developmental Delays functions

Expanded from Burd & Martsolf 1989.
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Dysmorphia

Children with FAS evidence various anomalies. The
anomalies associated with FAS include skeletal, facial and
cerebral abnormalities. Microcephaly is usually the first
sign of CNS dysfunction (Clarren, 1981). Skeletal anomalies
include abnormalities of the thoracic cage, hypoplasia of the
radial head, and delayed skeletal maturation. Spinal ”
anomalies occur in 43% of infants with FAS and may contribute
to the short neck associated with childrenvwith FAS (Smith,
Sandor, Macleod et al., 1979). Facial anomalies of children Qw
with FAS include short palpebral fissure, short upturned nose,
hypoplastic philtrum, hypoplastic maxillary (flat midface), \
thin upper vermilion, and mild retinal aberrations (Clarren &
Smith, 1978). It has been noted that the lower the IQ the H
greater the facial dysmorphia (Hill et al., 1989; Streissguth
et al., 1978). Common cerebral anomalies include cerebral
dysgenesis and cerebral hypoplasia. Infant size has been

noted to be inversely related to alcohol use. Growth

deficiency is usually moderate, but children with FAS are
typically below the third percentile for both height and
weight due to reduced adipose tissue. Little can be done to
enhance the growth of a child with FAS. Growth in the nose
and mandible of older children and adults with FAS may change

the physical appearance somewhat but the head remains small,
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and retrognathia persists (Clarren, 1981). Figure 1 is an
illustration of a person with many of the features
characteristic of FAS.

Multiple dental problems related to facial dysmorphias,
fetrognathia, and dysharmonic growth of the midplane of the
face often exist. These include: malalignments,
maloéclusions, severe overbite, mesial tibping of the molars,
crowding, mixed dentition, and absence of permanent teeth
(Streissguth, Clarren & Jones 1985; Wood,’1977). Other oral
abnormalities often include a high arched palate and/or cleft
palate (Majewski, 1981).

Failure to thrive and feeding problems are well

documented in children with FAS. A weak, limited sucking
pattern and easy tiring during feedings may be noted (Hill et
al., 1989). cComplete oral feedings may not be attained until
14 to 18 months of age (Van Dyke, Mackay, & Zaiylek, 1982).
Older children may have no desire to eat which may be caused
by a metabolic abnormality (lipodystrophf) which is also

observed in many adults who are alcoholic (Hill et al., 1989).

Infants with FAS have been noted to exhibit upper airway
obstructions which may lead to chronic hypoxia, severe
obstructive apnea and respiratory arrest (Usowicz, Golabi, &
Curry, 1986). Apnea places infants at high risk for sudden
infant death syndrome, while chronic hypoxia places them at

high risk for development of pulmonary hypertension
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(Guilleminault, Ariagno, Forno, Nagel, Baldwin, & Owen, 1979).
Still further, chronic upper airway obstructions may
contribute to growth failure, since the amount of energy spent
breathing is excessive. Infants with upper airway anomalies
may also exhibit sevére feeding difficulties (Levy, Tabakin,

Hanson, et al., 1967).

Figure 1 Illustration courtesy of Charlotte A. Wasson.
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Motor Control and Visual Defects

General hypotonicity is found in those children with
FAS/FAE who display cerebrq; dysfunction (Clarren, 1981).
Durham (1991) found that children with FAS exhibit delays in
motor development and have deficits in coordination. Oldef
children with FAS may present clumsiness and impulsivity.

Furthermore, a decrease in visual perceptual skills in
infants with FAS with normal cognitive- abilities is well
documented (Aronson, Kyllerman, Sabel, Sandin, & Olegard,
1985). Visual acuity of only 20/70 has been noted in as many
as 94% of infants with FAS, while abnormal wvisual evoked
responses have been noted in approximately one-fourth of
infants with FAS/FAE. In addition, deficits in perception and
integration of wvisual stimuli have been reported (Hill et al.,
1989).

Environmental Factors

Children exposed to alcohol in utero often grow up

in a childhood environment where the mother continues to abuse
alcohol and where there may be limited mother-child
interactions and learning experiences. The child may thus be
placed at both biological and environmental risk (Aylward,
1990). The infant's abnormal behaviors may interfere with
mother-infant bonding (Hill et al., 1989). Further,
environméntal risks may exist in the infant's feedings. Some

children will be given alcohol in their bottles when they are
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hard-.to console, while others may be breast fed by women who
drink. )The presence of alcohol in either the breast or bottle
milk poses a risk because the infant's brain continues to
develop well after birth (Burd & Martsolf, 1989).

Studies indicate that the effects of the environment on
cognitive development are not the cause of cognitive deficits
(Jones et al., 1974, Streissguth, 1976). No significant
differences in the IQs of children with FAS reared by natural
mothers as compared to those being reared by foster parents
have been found. It has, in fact, been noted that
intelligence scores cannot be increased with improved home and
social environment. In addition, children with FAS may
continue to exhibit failure to thrive énd delayed development
even in the best environments. On the other hand, a stable
home environment may result in an improvement in the emotional
behaviors of the child with FAS (Hill et al., 1989;
Streissguth, Herman & Smith, 1978).

Incidence

Research suggests that the currently documented incidence
of FAS is most likely an underestimate (Little & Streissguth,
1981). The incidence of FAS in the United States ranges from
.4 - 3.5 per 1,000 births. Incidence varies widely depending
on geographical location, and in European countries incidence

figures range from 1.7 -3.3 per 1,000 births. The average
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'WOEiawide incidence of FAS, then, is 1.9 per 1,000 live births
(Abel & Sokol, 1987). In some U.S. studies, the incidence has
been estimated to be one in 750 live births, making FAS more
prevalent than Down syndrome (Streissguth, Barr, & Martin,
1980; Little & Streissguth, 1981). More than 40,000 babies
are born each year in the United States with characteristics
of FAS, vet only 5,000 cases are actually diagnosed (Waldman,
1989). The estimate of FAS among chronically éléoholic
women has been estimated at 25 per 1,000 births, a figure 20
times higher than that in the general population (Abel, 1984;
Abel, 1988<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>