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Changes in the availability, cost and ease of use for

certain drugs during the 1980s have led to a dramatic

increase in substance abuse in the population of women who

are of child-bearing age. Substance abusers tend to be

polydrug users and prenatal exposure may be complicated by

the combined effects of agents which may include nicotine,

alcohol, prescription medications and illicit drugs. An

increase in the incidence of maternal substance abuse during

pregnancy precipitates an increase in the number of children

demonstrating adverse outcomes from the prenatal exposure.

As these children approach school age, they are being

compared to individuals with learning disabilities, attention

deficit disorders, speech impairments, autism, mental

retardation, and behavioral disorders.

The purpose of this study was to identify behavioral

characteristics of young children (ages 3-8) in special

education who were prenatally substance exposed in order to

compare them to the behaviors of non-substance exposed

children in special education. Two rating instruments, the



Conners' Teacher Rating Scale (CTRS) and the Childhood Autism

Rating Scale (CARS), were used based on their abilities to

differentiate the characteristics descriptive of the

population of prenatally substance exposed children.

The subjects for the study (N=30) were drawn from the

population of young children who had met eligibility criteria

for enrollment in early childhood special education classes

in a large urban school district in north central Texas.

Subjects for the prenatally substance exposed sample (n=15)

were identified by district personnel and student records

were reviewed for verifying documentation. A control sample

of non-substance exposed children (n=15) was selected by

matching variables of age, gender, ethnicity, socioeconomic

status and developmental level.

Discriminant analysis procedures indicated that the two

groups differed significantly according to rating scale

scores. An item analysis was conducted to identify the

characteristics which were most indicative of group

membership. Although both scales were able to classify

subjects with a high degree of accuracy, the instruments

should not be used for this purpose.
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CHAPTER I

INTRODUCTION TO THE STUDY

Background

Media headlines have established an anticipatory set:

"Crack: A Disaster of Historic Dimension, Still Growing"

(N.Y. Times, 1989); "Born to Lose" (Trost, 1989); "Children

of the Underclass" (Morganthau, 1989); "Children in Peril"

(Plummer & Avery, 1990); "Childhood's End" (Hopkins, 1990);

"Sitting on a Time Bomb Waiting for Kids to Die" (Greene,

1989). As the incidence of prenatal substance exposure

increases precipitously, criticism of the nation's response

has also been reflected in the media: "Why is America

Failing its Children?" (Brazelton, 1990) and "Counting Trees

as the Forest Burns" (Salholz, 1989). Infants born exposed

to drugs and alcohol while in utero have been described as

an inherently inferior "bio-under-class" (Besharov, as cited

in Rist, 1990) and education service providers have been

warned that they are facing a battle which will leave

"resources depleted and compassion tested" (Rist, 1990, p.

19). Other sources have indicated that attention has been

given to the poor prognosis of prenatal substance exposure
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in deference to research which indicates negligible adverse

effects (Koran, Shear, Graham, & Einarson, 1989). Those who

present a more optimistic point of view indicate that

prenatal substance exposure is so widespread that it would

be unadvisable to organize special classes for the

population because there would be no students left in

regular education (Somerville, 1990). A four year study

concerning the developmental outcomes of children prenatally

substance exposed indicated that 42% exhibited language

delays and articulation problems, 37% were highly

distractible and 26% demonstrated behavioral problems

(Griffith, 1990) such as hyperactivity, aggression, and an

inability to tolerate external stimulation (Shores, 1991).

As prenatally substance exposed children reach preschool

ages, they are being compared to students with learning

disabilities (Lewis, 1986), speech impairments (Dixon,

1990), behavioral disorders (Viadero, 1989), autism

(Blakeslee, 1989; Bornfield, Thomas & Howe, 1990; Hopkins,

1990), attention deficit disorders (Brazelton, 1990) and

mental retardation (Free, Russell, Mills & Hathaway, 1990).

The unanswered question then becomes: Do young children who

were prenatally substance exposed present a unique set of

educational challenges, or are they similar to students

being served in existent educational programs?

The need for a definitive answer takes on an increasing

urgency given the rising incidence of infants being born
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prenatally substance exposed. Changes in the availability,

cost and ease of use for certain drugs during the 1980s have

led to a dramatic increase in substance abuse in the

population of women who are of child-bearing age (Gittler,

1990). The National Institute on Drug Abuse reported that 5

million women of child-bearing age used illicit drugs in

1988, including 1 million cocaine users and 4 million

marijuana users. The percentage of women as a proportion of

all persons who test positive for drug use was 40% in 1988

as compared to 25% in 1972 (Elmer-DeWitt, 1989). A 1988

survey by the Select Committee on Children, Youth and

Families, stated that 11% of pregnant women used illicit

drugs resulting in an estimated 370,000 annual births of

substance exposed infants. A survey conducted by the

National Association for Perinatal Addiction Research and

Education (NAPARE) cites an incidence figure of 375,000

(Chasnoff, 1988a). A study conducted at Parkland Hospital

in Dallas suggested that one in every five women who

delivered there abused alcohol or illegal drugs while

pregnant (Rubin, 1988). It is estimated that two out of

every 1,000 babies are born disabled because of maternal

alcohol consumption (Plummer & Avery, 1990). Many

researchers believe that these figures represent a

substantial underestimation of the incidence because of the

lack of established protocols for physicians and hospitals
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to routinely screen and test women and infants for the

presence of drugs and alcohol. Incidence figures varied

among the hospitals in the NAPARE survey with a range of

0.4% to 27%. Hospitals implementing uniform screening and

testing procedures indicate that the number of infants being

born prenatally substance exposed is three to five times

greater than current percentage estimates would imply. A

Detroit hospital, utilizing meconium testing, reported 42%

of their deliveries in 1989 as being drug-exposed (Ostrea,

1989). Incidence figures vary depending upon the hospital's

public or private status, but current estimates are well

above the original 11% for both sectors. In public clinics,

16.3% of deliveries tested positive for substance exposure

as compared to 13.1% of the live births in private settings

(Chasnoff, Landress, & Barrett, 1990).

Prenatal substance exposure does not confine itself to

members of minority groups or persons with low socioeconomic

status. However, a Black mother who abuses drugs during her

pregnancy is almost ten times more likely to be reported

than a substance abusing Caucasian mother (Chasnoff et al.,

1990). Prenatal substance exposure is a problem in all

ethnic groups and socioeconomic levels although there exists

a bias in reporting (Pinkney, 1989).

The percentages reported translate into a sizable

population of children, who by virtue of number and the

potential problems presented, require a carefully
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deliberated response. The already alarming number of

infants identified as prenatally substance exposed causes

even more consternation, considering that most substance

exposed children are not identified at birth due to a lack

of overt signs. Almost 80% of children affected will not

demonstrate the effects of prenatal substance exposure until

two to three years of age (Office of Inspector General,

1990).

Only 18% of babies who are prenatally substance exposed

require medical interventions at birth. The other 72% are

irritable and difficult to manage, but do not require

extended hospital stays (Office of the Inspector General,

1990). These are infants who are sent home from the

hospital and the family is left to cope with a baby who

might be described as having a "difficult" temperament

(Bates, Freeland & Lounsbury, 1979; Huntington, Simeonsson,

Bailey & Comfort, 1987; Thomas & Chess, 1977; Thomas, Chess

& Birch, 1968; Thomas, Chess & Korn, 1982). An infant with

a difficult temperament elicits poor family interactions

(Bailey & Wolery, 1989; Kelley, Walsh & Thompson, 1991;

Sprunger, Boyce " Gaines, 1985) and the development of a

personality which will be a challenge for educators (Paget,

Nagle & Martin, 2984; White & Phair, 1986). Babies who are

born prenatally substance exposed have been described as

more difficult to manage than even the babies in the

original difficult baby literature (Lockwood, 1990). The
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challenging caregiving situation presented by the presence of

prenatal substance exposure places these children at a

higher risk for abuse and neglect (Schneider, Griffith &

Chasnoff, 1989). Substance abuse is the most common factor

cited in child abuse cases in 22 states and the District of

Columbia (Besharov, 1989).

Once the infants are dismissed from hospitals, service

agencies will not see these children until they present

behavioral problems or learning difficulties when they

encounter the educational system (Painter, 1989). By the

time these children enter school, there may be no indication

that they were prenatally substance exposed; schools may

find themselves faced with a growing number of children who

present behavioral challenges for no apparent reason.

Predictions are that 42% of the population of prenatally

substance exposed children will need special education

services (Howard, 1989), mainly as a result of their

behaviors.

A limited number of educational systems are attempting

to meet the challenge of serving prenatally substance

exposed children by designing special classes for

preschoolers. Los Angeles Unified School District has three

such classes on the campus of the Salvin Special Education

Center. These classes cost the district $17,000 per child

for each year of instruction (General Accounting Office,

1990) which is given for three hours a day, five days per
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week (Hopkins, 1990). In comparison, the average annual

expense of maintaining a student in special education in

California is $ 3,089 (USDOE, 1990). By investigating

behavioral pattern similarities and dissimilarities, it may

be possible to identify the plausibility of incorporating

prenatally substance exposed children into existing service

provision systems. This option offers the potential to

reduce the expenses encountered when developing specialized

programs.

Purpose

The purpose of this study is to identify behavioral

characteristics in young children prenatally substance

exposed to determine if given behaviors are similar or

dissimilar to behavioral characteristics demonstrated by

non-prenatally substance exposed children currently being

served in special education. Although a pure research

approach would mandate that a specific substance of abuse

(e.g., crack/cocaine) be targeted for study, the reality

presented in the profile of a typical substance abuser

substantiates the futility of such an approach (Office of

Inspector General, 1990). For many substance abusers,

including expectant mothers, cocaine in the form of "crack"

has become the "drug of choice", but there is no such entity

as a person who abuses only a single substance (Weston,

Ivins, Zuckerman, Jones & Lopez, 1989). Substance abusers

are "polydrug users" (Harpring, 1990). It is common for a
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cocaine abuser to use a combination of drugs in an attempt to

alleviate the depression which follows a cocaine high

(Chasnoff, 1987). Cocaine users tend to smoke more

cigarettes and consume more alcohol than those who abuse

other drugs (Frank, Zuckerman, Amaro, et al., 1988; Koren,

Feldman & MacLeod, 1990) and also abuse marijuana and

benzodiazepines (Chasnoff, 1987) as well as phencyclidine

(PCP), lysergic acid diethylamide (LSD), and opiates in the

forms of heroin, codeine, opium, and morphine (Harpring,

1990). As alcohol and cigarettes are not classified as

drugs, this study will not confine itself to the term "drug

exposed", but will use the term "substance exposed" to

investigate the behavioral characteristics of young children

who are prenatally exposed to substances that present a

recognized potential for adverse developmental outcomes. A

number of researchers postulate that nicotine and alcohol

have a more profound impact on growth retardation and

developmental complications than do drugs (Chasnoff, 1991;

Day et al,. 1989; Streissguth, 1986; Zuckerman, 1988). The

study will exclude children with fetal alcohol syndrome

(FAS) on the basis of readily identifiable characteristics

and comprehensive research that has occurred on the topic

(Giunta & Streissguth, 1988; Shaywitz, Cohen, & Shaywitz,

1980; Streissguth, 1990; Streissguth & LaDue, 1985).
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Significance

This study attempts to ascertain whether prenatally

substance exposed children exhibit behavioral traits that

are markedly different from those demonstrated by non-

prenatally substance exposed children already being served

in special education. If this proves to be the case, then a

knowledge base of effective interventions already exists

which will promote the acquisition of compensatory skills

for infants and children who were prenatally substance

exposed. The key to a positive prognosis will be in the

identification of common behavioral traits and the

subsequent delineation of efficacious intervention

strategies. The identification of similar behavioral

characteristics will enable interventionists to rely on the

available knowledge of effective interventions in order to

develop programming for substance exposed infants and

children without creating additional specialized classes.

Indications of characteristic dissimilarity would

necessitate research into other types of effective

interventions. No inferences regarding etiologic

similarities should be made between children prenatally

substance exposed and children with other disabilities.

However, common behavioral characteristics are amenable to

similar interventions regardless of disparate causality.
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Limitations

The limitations of the study include four constraints

which are inevitable given the population being

investigated. The first limitation relates to a potential

lack of accurate records which positively document all

instances of substance exposure. The second limitation

relates to the inability to control for specific substances

of abuse. Third, it is beyond the scope of this study to

attempt to differentiate between the effects of prenatal

substance exposure and environmental effects of postnatal

living situations. In addition, the sample size is

relatively small given the stigmatizing nature of this

issue. Small sample sizes present a variety of statistical

and generalization limitations (Kerlinger, 1986).

Definition of Terms

1. Drug exposure: Resultant indicators of chemically

altered behavior without direct consumption of a drug

(Harpring, 1990).

2. Substance exposure: Presenting the effects of exposure

to substances which are documented to alter the functioning

of an individual (e.g., alcohol, cocaine, marijuana,

nicotine) without directly consuming the substance

(Harpring, 1990).

3. Legal drugs: Chemical substances which are not

prohibited by law, including prescription medicines

prescribed by a doctor for the person consuming them; legal



11

drugs would include alcohol, caffeine and nicotine

(Abadinsky, 1989).

4. Illicit drugs: Chemical substances which are prohibited

by law (Abadinsky, 1989).

5. Drug of choice: The particular drug preferred by the

user (Harpring, 1990).

6. Prenatal: Occurring, existing, or taking place before

birth (Mish, 1983) .

7. Perinatal: Occurring in, concerned with, or being in

the period around the time of birth (Mish, 1983).

8. Postnatal: Subsequent to birth (Mish, 1983).

9. Fetal alcohol syndrome: A constellation of severe

effects evident in a child whose mother engages in frequent

or heavy drinking throughout her pregnancy (Harpring, 1990).

10. Non-prenatally substance exposed: Children whose

medical histories and subsequent behavior patterns support

the lack of significant exposure to substances which have a

high probability for promoting adverse developmental effects

(Shores, 1991).

11. Polydrug: Consumption of more than one type of

psychoactive chemical (Abadinsky, 1989).



CHAPTER II

REVIEW OF LITERATURE

The dramatic increase in drug use by women of child-

bearing age, primarily cocaine in the form of crack, has led

to a concomitant surge in the amount of literature related

to addiction and the effects of maternal substance abuse on

children. Until the mid-1980s, literature reflected more

medical curiosity regarding the impact of chemical ingestion

on a developing fetus than actual concern (Beckman & Brent,

1986; Mucklow, 1986). However, the monumental increase in

the number of children who are being born prenatally

substance exposed has stimulated research in the area and,

with it, speculation regarding developmental outcomes. The

heightened awareness of the issue has resulted in a plethora

of literature which is far from equivocal. Before engaging

in the review of literature, this chapter will discuss

several sources of controversy in order to provide a

foundation for the subsequent review. The review of

literature will be organized as follows: (a) sources of

controversy, (b) prenatal effects of maternal substance

abuse, (c) perinatal effects of maternal substance abuse,

(d) postnatal outcomes, and (e) longitudinal effects on

children.

12
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Sources of Controversy

Several realities have fueled the controversy which

contributes to the often contradictory findings in studies

which seek to describe the effects of prenatal substance

exposure. Three of these realities will be described here.

The first is the lack of a uniform pattern of

characteristics among prenatally substance exposed children.

The second is the confounding influence of the postnatal

environment. The third reality relates to methodological

flaws and study limitations in the research being conducted.

Lack of a Uniform Pattern of Characteristics

There is no such entity as a typical prenatally

substance exposed child (Dixon, Bresnahan & Zuckerman, 1990;

Office of the Inspector General, 1990). The absence of a

uniform pattern of characteristics among prenatally

substance exposed children is attributable to two sources.

First, there exists an inconsistent pattern of effects due

to the pharmacology of the substances of abuse. Depending

upon the timing, frequency, amount and purity of the

substance being consumed, as well as maternal and fetal

tolerance, substance exposure may result in addictive, toxic

or teratongenic outcomes (Weston, Ivins, Zuckerman, Jorus &

Lopez, 1989). Addictive effects are less threatening than

either toxic or teratogenic consequences.

Addictive effects are usually associated with abuse of

marijuana, tranquilizers, opiates, narcotics (e.g., heroin),
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and barbiturates (Flandermeyer, 1987; Harpring, 1990). If

the baby can survive the perinatal withdrawal, and is not

damaged by the process, then it is believed that there will

be no long term effects (Hopkins, 1990).

Toxic effects of substance exposure are seen as

congenital malformations and abberant structural

development. Examples of potentially toxic substances

include alcohol and thalidomide. Toxic effects of substance

exposure may be amenable to correction (e.g., cleft palate),

but are, more often than not, non-correctable (e.g., missing

limb, brain damage).

Teratogenic effects are those which may not be apparent

at birth but will be manifested at a later time. Alcohol is

the most common teratogenic substance (Free, Russell, Mills

& Hathway, 1990) which may cause behavior and learning

problems after the first few years of life. Cocaine is

another example of a teratogenic substance. Maternal use of

some substances may result in more than one type of outcome.

For instance, cigarette smoking may cause low birth weight

and decreased head circumference in the neonate (toxic

effect) and may lead to increased incidence of asthma and

learning disabilities as the child grows older (teratogenic

effect). In addition, a substance that has a teratogenic

effect on one fetus may cause a toxic outcome for another

fetus. It is clear that negative outcomes are a result of

interrelated effects (Harpring, 1990).
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The second explanation for the lack of uniform effects

relates to the typical pattern of substance abuse. The

variety of potential effects of any individual substance are

exacerbated by the fact that substance abusers are typically

polydrug users (Office of Inspector General, 1990; Toufexis,

1991). As was detailed in Chapter 1 of this dissertation,

the diversity and variety of combinations of substance

consumption is staggering. Primary and secondary drugs of

choice do appear to be geographically related and a limited

amount of prediction related to study outcomes may be made

based on the study locale.

Confounding Influence of the Environment

It has been well documented that environmental

conditions have a tremendous impact on children's growth and

development (Mihaly, 1991). Children who reside in homes of

substance abusing parents, regardless of intrauterine

exposure, are at extreme risk for poor developmental

outcomes (Bresnahan, Brooks & Zuckerman, 1991; Shores,

1991). Parental substance abuse is highly correlated with

child abuse and neglect (Black & Mayer, 1981; Gittler, 1990;

Kelley, Walsh & Thompson, 1991; Morganthau, 1989). Maternal

substance abuse is associated with high risk lifestyles

(Bresnahan et al., 1991; Kronstadt, 1989) which in turn

adversely affect children. A controlled study which

compared children prenatally exposed to heroin to children

who were not prenatally exposed to heroin but whose mothers
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later began to use the drug, found that there were no

differences in behavior or cognitive capacity between the

two groups at school age (Wilson, McReary & Kean, 1979). A

study of Jamaican women who abused marijuana determined that

the postnatal environment had a greater effect on infant

outcomes than did the drug use (Hayes, 1988).

Dissension remains as to whether the majority of the

problems manifest by prenatally substance exposed children

occur as a result of caretaker dysfunction or biologic

vulnerability (Thurman, 1990; Toufexis, 1991). Impaired

development with prenatal methadone exposure (Hans, 1990)

and maternal opiate use (Lifschitz, Wilson, O'Brien-Smith &

Desmond, 1985) occur only when the drug exposure is combined

with an impoverished postnatal environment. Such studies

imply that environmental interventions could ameliorate the

deleterious effect of prenatal substance exposure, and 30%

to 50% of the drug-exposed infant population are relegated

to foster care (USDHHS, 1990) in an attempt to improve the

environment. However, research does not unanimously concur

that modified environments and special interventions are

effective. Some studies have documented that a supportive

environment with appropriate interventions can negate the

effects of prenatal substance exposure (Beckwith & Parmalee,

1986; Cratty & DeOliveria, 1989; Harpring, 1990; Kaye,

1986), while other studies document the unalterable effects

of substance exposure even when the child is in a highly
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desirable environment (Hopkins, 1990). The issue of

environmental influence continues to be controversial.

Methodological Flaws and Study Limitations

Accusations have been leveled at researchers for the

preponderance of flaws and limitations evident in the

research that is being conducted on the outcomes of prenatal

substance exposure (Weston et al., 1989). It has been

suggested that journals print only those studies which

document negative outcomes in deference to those which

describe less sensational consequences (Koren, Shear, Graham

& Einarson, 1989). In addition to the controversy

surrounding the effects of the environment and the influence

of polydrug use, other factors may complicate research,

making it unreplicable and non-generalizable. These factors

include, but are not limited to: poor prenatal care, varying

socioeconomic status, foster care placement, associated

medical conditions (e.g., sexually transmitted diseases

(STDs), venereal disease (VD), hepatitis, human

immunodeficiency virus (HIV)), inaccurate histories of drug

use, and changing patterns of drug use. In addition, the

latent nature of some developmental effects, the self-

fulfilling effects of labeling, and an evolving nosology

(e.g., future publication of the Diagnostic and Statistical

Manual-IV) contribute to the difficulty in conducting

definitive research (Dennison & White, 1990; Wender, 1990).
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Research addressing the effects of prenatal substance

exposure and subsequent developmental outcomes may present

inconsistent findings due to flawed methodology (Bresnahan

et al., 1991). However, research in the area is made

difficult due the confounding effects of environment,

polydrug use, individual characteristics and geographic

variability. The next section will provide a review of

available literature related to the topic.

Prenatal Effects of Maternal Substance Abuse

Healthy children are the result of adequate care and

nutrition which must be instigated during pregnancy. Unborn

children are dependent upon their mothers for adequate

prenatal care. Unfortunately, substance abuse alters the

maternal central nervous system and promotes maternal

behaviors which present aggravated risks to the fetus (Fink,

1990; Mofensen & Caraccio, 1987; Tarr & Macklin, 1987).

Women who are substance abusers have irregular menstrual

cycles and may not realize when they are pregnant (Chasnoff,

1987). This lack of awareness in conjunction with retarded

intrauterine growth related to substance exposure, can mask

the pregnancy. By the time the mother realizes that she is

pregnant, the fetus may have already sustained damage.

Whether through fear of prosecution, an inability to be

responsible, or a lack of awareness, up to 60% of substance

abusing women may not seek prenatal care (Cherukuri,

Minkoff, Feldman, Parekh & Glass, 1988), and may demonstrate
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poor health and nutrition habits (Frank, Zuckerman & Amaro,

1988; Jones, Hutchins & Grayson, 1990) which directly impact

the fetus (Frank, et al. 1990). A lack of adequate

prenatal care contributes directly to poor birth outcomes

(Kelley, Walsh & Thompson, 1991).

Poor prenatal care and continued maternal substance

abuse may endanger the pregnancy. Maternal substance abuse

is associated with higher incidence of spontaneous

abortions (Barol, Prout, Fitzgerald, Katz & King, 1986;

Finnegan, 1988) and abruptio placentae (Acker, Sachs, Tracey

& Wise, 1983; Chasnoff, Burns, Schnoll & Burns, 1985).

Abruptio placentae is the premature separation of the

placenta from the uterus and poses the danger of maternal

hemorrhaging and serious fetal distress (Simkin, Whalley &

Keppler, 1984).

Contrary to traditionally held beliefs, the placenta

does not protect the fetus from external insult (Fink,

1990). Rather, whatever the mother ingests, including

alcohol, drugs and nicotine, is passed along to the fetus

through the placenta and is metabolized. Metabolized

substances do not cross back through the placenta to the

mother to be excreted. Instead, the substances enter a

perpetual cycle within the uterus until they have been

metabolized enough to be benign (Brody, 1988; Chasnoff,

1987).
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Certain substances introduced to the fetus through the

placenta cause reductions in the fetal blood and oxygen

supply (Fink, 1990). Without an adequate supply of oxygen

and nutrients, protein synthesis and cellular growth is

inhibited (Free et al., 1990). Maternal substance abuse

can cause tachycardia (irregular heart beat) and

hypertension in the fetus as well as cerebral infarctions

(Flandermeyer, 1987). The prenatally substance exposed

fetus is at risk for intrauterine strokes (Garcia-Barrio,

1989) and respiratory problems (Barol, Prout, Fitzgerald,

Katz & King, 1986). In contrast, other researchers have

found no differences between pregnancy complications for

mothers who are substance abusers and matched controls who

do not abuse illicit substances (Kelley, Walsh & Thompson,

1991).

Perinatal Effects of Maternal Substance Abuse

Studies which have attempted to isolate the effects of

particular substances have documented a remarkably similar

pattern of dysfunction. In describing Alcohol Related birth

Defects (ARBD) which are less severe than full-blown Fetal

Alcohol Syndrome (FAS), Free et al. (1990) identify a

causal relationship between alcohol consumption and low

birthweight (LBW), hypotonia, facial, cranial or renogenital

abnormalities, diminished cognitive functioning, and

irritability that leads to hyperactivity. Maternal alcohol

consumption can also produce extreme emotional lability
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(Gold & Sherry, 1984). In isolating cigarette smoking,

Fried, Watkinson & Dillon (1987) found neonates displayed

increased tonicity, startles, fine-tremors, hyperactivity,

poor attending and poor orientation caused by the over 2,000

pharmacologically active substances contained in the tobacco

(Zuckerman, 1988).

Research on the effects of prenatal exposure to illicit

substances include studies related to maternal abuse of

marijuana, cocaine, crystal methamphetamine, heroin,

phenylcyclidine hydrochloride, tripelannamine and

pentazocine. Prenatal exposure to marijuana use does not

appear to produce physical malformations but does result in

fetal distress, LBW, neonatal tremors, startles and high

pitched crying (Free et al., 1990). An analysis of 20

cocaine exposed infants documents the presence of LBW and

birth size which is described medically as small for

gestational age (SGA) (Free et al., 1990). The use of

crystal methamphetamine ("ice") has been associated with

severe respiratory distress, pulmonary edema and fetal death

(Hong, Matsuyama & Nur, 1991). Prenatal exposure to heroin

results in the baby being born SGA and irritable with shrill

crying, tremors, hypertonia, seizures and altered sleep

patterns. Prenatal heroin exposure can cause

vomiting,abdominal cramps and diarrhea in the newborn

(Flandermeyer, 1987). Prenatal exposure to phenylcyclidine

hydrochloride (PCP) leads to neonatal symptomology similar
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to prenatal heroin exposure (Strauss, Modanlou & Bosu, 1986)

as well as increased lability of state control and

inconsolability (Pinkert, 1985) with accompanying abnormal

eye movements, hypertonia, sensitivity to touch and

environmental sounds and fine motor problems (Howard, 1986).

Prenatal exposure to tripelannamine ("Ts") and pentazocine

("blues") can cause interactional deficits and physical

withdrawal (Chasnoff, Hatcher, Burns & Schnoll, 1983).

Some symptomology similarity is evident with maternal

abuse of cocaine, alcohol, narcotics (including heroin) and

marijuana (Howze & Howze, 1989; NASDSE, 1989). Studies show

that the drug of choice makes little difference on birth

outcomes; all are adverse (Jackson, 1990). Interactive

effects due to abuse of multiple substances presents the

most severe risk (Little, Snell, Gilstrap & Johnston, 1990;

Oro & Dixon, 1987).

Cocaine is the most commonly used illicit substance

(Griffith, 1991) and is the only drug which has shown a

consistent pattern of increased use in the 1980s (Atkins,

1988). Research has occurred at a frenzied rate to attempt

to describe the effects of prenatal cocaine exposure. Two

of the most negative effects of prenatal substance exposure,

including exposure to cocaine, are prematurity and low

birthweight (LBW).

Prematurity causes an infant to enter the world before

he or she is fully developed and able to survive.
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Prematurity presents a greater threat than possible

addiction (Barol, Prout, Fitzgerald, Katz & King, 1986).

Although the majority of the researchers agree that

prematurity is related to maternal substance abuse

(Chasnoff, Burns & Burns, 1987; Chasnoff, Griffith,

MacGregor, Dirkes & Burns, 1989; Cherukuri, Minkoff,

Feldman, Parekh & Glass, 1988; Chouteau, Brickner-Namecrow &

Leppert, 1988; Feig, 1990; Finnegan, 1988; Little, Snell,

Klein & Gilstrap, 1989; MacGregor et al., 1987; Oro & Dixon,

1987; Shores, 1991), there are those that equate prematurity

with risk factors other than prenatal substance exposure

(Hadeed & Siegel, 1989; Ryan, Ehrlich & Finnegan, 1987;

Zuckerman et al., 1989).

Although disagreement exists regarding the relationship

between substance abuse and prematurity, there is consensus

that prematurity coupled with high rate of alcohol usage

results in the most damage to the neonate (Shores, 1991).

Infants who are born prematurely may be considered more

fortunate than those who deliver at term. Premature infants

will receive immediate intervention,; the effects of

prenatal substance exposure on full-term infants may not be

evident for several years (Painter, 1989). Seventy percent

of prenatally substance exposed infants are full-term

(Office of Inspector General, 1990) without obvious physical

anomalies (Griffith, 1991) and are dismissed from the

hospital within normal time frames.
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Low birthweight (LBW) produces detrimental outcomes for

child development regardless of gestational age at birth

(Kitchen, 1991). Babies who weigh less than 5.5 pounds at

birth are considered to be LBW. Compared to infants with

normal birthweight, LBW babies are 40 times more likely to

die during the first year of life, have neurodevelopmental

disabilities which include cerebral palsy and seizure

disorders and have more chronic respiratory problems

(Harpring, 1990). The increased incidence of disabilities

related to LBW are manifest even after the child has

achieved normal height and weight (Teplin, Burchinal,

Johnson-Martin, Humphrey & Kraybill, 1991). A report by the

Office of Inspector General (1990) indicates that the

incidence rate for LBW is four times higher among prenatally

substance exposed infants as compared to the general

population. However, studies which control for the effects

of cigarette smoking, poor nutrition, and other risk factors

have determined that illicit drugs have relatively little

effect on birthweight (Zuckerman et al., 1989).

Closely associated with prematurity and LBW is

intrauterine growth retardation (Chouteau, Brickner-

Namecrow, Leppert, 1988; Hurt, 1989; LeBlanc, Parekh, Naso &

Glass, 1987; Madden, Payne & Miller, 1986). Intrauterine

growth retardation results in the infant having decreased

length, and smaller head circumference (Chasnoff, 1986;

Cherukuri, Minkoff, Feldman, Parekh & Glass, 1988; Shores,
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1991). The smaller head circumference may be extreme enough

to be classified as microcephaly (Dixon, Bresnahan &

Zuckerman, 1990).

Smaller head circumference is considered to be

indicative of smaller brain mass which results in diminished

cognitive capacity (Harpring, 1990). Smaller head

circumference is also associated with increased risk of

sudden infant death syndrome (SIDS) (Bingol, Fuchs, Diaz,

Stone & Gromish, 1987). Some researchers have indicated

that there is an increased incidence of SIDS related to

maternal substance abuse (Chasnoff, Burns & Burns, 1989;

Ward et al., 1990) and as many as 15% of the prenatally

substance exposed population will be SIDS victims as

compared to an incidence rate of .5% among all babies

(Janke, 1990). Other researchers have found no increased

risk of SIDS (Bauchner, Zuckerman, McClain, Frank, Fried &

Hayne, 1988; Dixon, Bresnahan & Zuckerman, 1990).

Bresnahan et al. (1991) found that the incidence of SIDS is

the same for infants who were prenatally substance exposed

as for those living in poverty.

Other perinatal outcomes that appear to be related to

prenatal substance exposure include congenital heart defects

(Little, Snell, Klein & Gilstrap, 1989) and heart

dysfunctions such as myocardial infarction, cardiac

arrhythmias and cardiac arrest (Isner et al., 1986).

Infants born to substance abusers may also demonstrate
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abberant one minute Apgar scores (Finnegan, 1988). Meconium

staining, indicative of fetal distress, is not uncommon

among prenatally substance exposed neonates (Finnegan, 1988;

Wender, 1990). Auditory system deficits present at birth

(Shinh, Cone-Wesson & Reddix, 1988) may become normal by six

months of age (Salamy, Eldridge, Anderson & Bull, 1990).

Malformation of the genitals and urinary tract (Chasnoff,

Chisum & Kaplan, 1988) and spinal cord (Langone, 1988) are

rare but serious (Chavez, Mulinare & Cordero, 1989; Hoymeet

al., 1990).

The effects of prenatal substance exposure go beyond

physical anomalies. A study of 74 infants with no other

risk factors than prenatal exposure to drugs discovered

hemorrhaging and cyst formation in the basal ganglia and

frontal lobes of the brain. These areas are used to

regulate internal and external stimuli to produce adaptive

behavioral responses (Dixon, 1990). Insult to these areas

would affect language, emotional responses, social learning

and the ability to relate prior learning to new experiences

(Bresnahan et al., 1991). Other researchers have documented

the presence of cerebral hemorrhages (Tuchman, Daras, Zaltal

& Mangiardi, 1987). Up to 33% of prenatally substance

exposed babies may have brain lesions. This is a rate which

is similar to non-substance exposed babies who are

chronically ill, but is a dramatic contrast to the incidence

of 5% in healthy newborns (Dixon & Bejar, 1989; Toufexis,
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1991). Brain insults can cause a variety of cognitive

processing dysfunctions.

Postnatal Outcomes

Postnatal outcomes have received the greatest amount of

attention in the literature regarding prenatal substance

exposure. During the postnatal period, emphasis shifts from

the physical effects of prenatal substance exposure to the

neurobehavioral manifestations (Chasnoff, Griffith,

MacGregor, Dirkes & Burns, 1989; Chasnoff, Burns, Schnoll &

Burns, 1985). Neurobehavioral abnormalities occur in 78% of

the population of infants born to maternal substance

abusers (Chasnoff, 1991) and are especially pronounced

during the first three days of life (Wender, 1990). The

neurobehavioral effects may be quite pronounced as are seen

in babies born to maternal cocaine abusers. The

neurobehavioral abilities of one month old cocaine exposed

babies are not up to the level of two day old non-exposed

infants (Revkin, 1989).

In general, the neurobehavioral effects of prenatal

substance exposure are demonstrated through a lack of

organization and poor state regulation. Behavioral

descriptions of the population include such terms as easily

overstimulated, irritable, poor visual orientation,

increased muscle tone, tremors and jerky movements (NASDSE,

1989).
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Poor state control and disorganization are the most

detrimental to the functioning of the infant. With lack of

state control, the infant cannot moderate internal and

external stimuli to achieve an optimal level of arousal

(Shores, 1991). The infant exists between extremes and may

fluctuate between deep sleep and inconsolable crying

(Schneider, Griffith & Chasnoff, 1989). The inability to

maintain a level of optimal arousal causes impaired ability

to interact and bond with the caregiver (Barol, Prout,

Fitzgerald, Katz & King, 1986; Fulroth, Phillips & Durand,

1989). Griffith (1991) describes the inability to interact

with the caregiver as the most pervasive negative outcome of

prenatal substance exposure as it effects the infant's

development of a sense of self as well as the caregiver's

desire to respond to the child. Depressed interactive

abilities are compounded since the infant is easily

disturbed, difficult to comfort, and unable to provide

positive feedback to the caregiver (Schneider, Griffith &

Chasnoff, 1989). Prenatally substance exposed babies are

irritable and difficult to handle (Lewis, Bennet & Schmeder,

1989). A study at Harlem Hospital indicated that more than

half of the prenatally substance exposed babies could not

differentiate between their mother and a stranger (Toufexis,

1991).

In addition to having poor control over state

regulation, prenatally substance exposed babies are
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characterized by the inability to organize themselves. This

lack of organization seems to be based in central nervous

system (CNS) dysfunction (Brazelton, 1990). Disorganization

is the most severe between 2 - 4 weeks of age (Chasnoff,

Burns, Schnoll & Burns, 1985) and is evidenced by

jitteriness, tremors and jerky eye movements (Lewis, Bennet

& Schmeder, 1989). The infants are often tremulous until

about the third month (Shores, 1991). The lack of

organization prevents the infant from engaging in play and

exploration (Shores, 1991). The observation has been made

that prenatally substance exposed infants know what to do,

but cannot get organized enough to demonstrate purposeful

behavior (Chasnoff, 1991; Gittler, 1990).

The poor visual contact demonstrated by a baby who is

easily overstimulated leads to impaired communication

development (Shores, 1991). Poor visual contact may be as

obvious as the infant's tendency to turn away from a human

face (Garcia-Barrio, 1989).

Prenatally substance exposed infants are often

described as having a significant difference in motor

patterns with increased hypertonia. The increased muscle

tone is accompanied by the exhibition of premature reflexes

and volitional movements (Schneider & Chasnoff, 1987). The

infants display asymmetrical muscle tone and have difficulty

bringing their arms to midline (Lewis, Bennet & Schmeder,

1989). Poor motor performance (Sweeny, 1989) is
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demonstrated in the absence of typical motor stereotypies

(Cratty, 1990).

Many of the overt symptoms of neurobehavioral

abnormalities such as jitteriness and jerky eye movements

disappear within the first few months of life (LeBlanc,

Parekh, Naso & Glass, 1987; Shores, 1991) but the underlying

CNS damage remains (Langone, 1988). CNS damage can be

inferred through neurobehavioral abnormalities and may be

documented by the presence of sharp EEG waves (Dixon,

Bresnahan & Zuckerman, 1990) and seizures (Kramer, Locke,

Ojunyemi & Nelson, 1990) in prenatally substance exposed

infants and young children. Neurologists are identifying

similarities between prenatally substance exposed children

and children with other neurologic soft signs (Kronstadt,

1989). Although prenatally substance exposed children have

normal to low normal intelligence (Feig, 1990), CNS insults

result in the appearance of developmental delays. Thirty-

five percent of the children who were prenatally exposed to

alcohol and drugs demonstrate developmental delays as

compared to 3-5% of the general population (Free et al.,

1990).

Characteristics of the postnatal environment may

contribute to developmental delays. The inability of the

mother to provide adequate prenatal nutrition may continue

as poor postnatal nutritional care once the baby is born.

During the first year of life, the human brain grows to 2/3
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its final size. Inadequate nutrition may inhibit the growth

of the brain and affect developmental attainment (Gibbs,

1990). Postnatal environmental conditions may not stimulate

cognitive growth and may pose threats of continued substance

exposure (Free et al, 1990). Passive exposure to substance

abuse has been documented to cause seizures in young

children (Bateman & Heagarty, 1989; Rivkin & Gilmore, 1989).

Infants may continue to be exposed to substances of abuse

through breast feeding (Chaney, Franlee & Wadlington, 1988;

Fink, 1990).

Longitudinal Effects on Children

The long term effects of prenatal substance exposure

are still unknown (Office of Inspector General, 1990) and

there is no uniform pattern of developmental delays (Shores,

1991) which would enable educational systems to generate

standardized interventions. Although many of the symptoms

which are obvious within the first few months or years of

life do abate, prenatally substance exposed young children

continue to exhibit difficulties in concentrating,

interacting with others, and coping with unstructured

environments (Viadero, 1990). Experts suspect that poor

state regulation and lack of interactive ability present the

most severe consequences as the children grow older.

Hyperactivity and distractibility in young children have

been directly related to maternal alcohol consumption (Spohr

& Steinhausen, 1987). Intrauterine neurological insult
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which occurs as a result of maternal drug use has been shown

to have ramifications for reading problems and difficulty

with math performance in older children (Hill & Tennyson,

1986). Abnormal brain wave patterns are noted to persist in

the preschool-aged population and cause neurologic

dysfunction which may be obvious in interactive behaviors,

organizational abilities, and response to external stimuli

(Van Dyke & Fox, 1990). Although literature exists

regarding the long term effects of maternal alcohol

consumption and cigarette smoking, few studies have been

initiated to analyze the longitudinal effects of polydrug

abuse. The majority of what is known regarding the effects

of prenatal substance exposure on children older than 3

years of age come from two sources: research conducted in

the Chicago area by the National Association for Perinatal

Addiction and Research Education (NAPARE) and research

undertaken at the Prenatally Exposed to Drugs (PED) program

in the Los Angeles Unified School District.

Researchers working with NAPARE describe young children

who were prenatally substance exposed as demonstrating

behavior problems, learning disabilities, sleep disorders,

depressed interactive abilities and subsequent poor

relationship development (Schneider, Griffith & Chasnoff,

1989). A follow-up study of 263 prenatally substance

exposed infants demonstrated that the children catch up with

their peers in overall size by the age of two, but still have
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smaller heads. In general, the population demonstrates an

average to low average range of mental ability (Chasnoff,

1988b). The children apparently overcome the physical

symptomology of prenatal substance exposure but exhibit a

potential pattern of lifelong disabilities which include

learning problems, inhibited intellectual development,

emotional and behavioral differences and delayed language

(Chasnoff, 1988a). Initially, language difficulties

demonstrated by prenatally substance exposed children were

considered to be unique to the population. Recent studies

indicate that the language deficiencies resemble those found

in children from impoverished homes (Chasnoff, 1991).

At the PED program, teachers and researchers have

documented the acquisition of major developmental

milestones as occurring at a normal rate during the first

three years of life. After that time, skills are mastered

in an uneven fashion and may be demonstrated inconsistently.

Prenatally substance exposed young children demonstrate

difficulties with fine and gross motor performance, work

retrieval and articulation problems, disorganization, an

inability to concentrate, impulsivity, irritability,

distractibility, exaggerated reactions to events and

extremes in emotional response (Cole, Jones & Sadofsky,

1990). These children are described as totally lacking in

affect with no strong feelings. The children form unstable

attachments, lack thematic play and are unpredictable
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(Howard, Beckwith, Rodning & Kropenske, 1989).

The behavioral and affective disorders described by

researchers with NAPARE and the PED program are validated by

observational research (Bornfield, 1991; Dorris, 1990;

Hopkins, 1990; Wicker, 1990). Children are described as

hyperactive with short attention spans, possessing poor

auditory discrimination, being rough and aggressive,

unpredictable, demonstrating poor interpersonal

relationships and failing to show emotion (Wender, 1990).

Assessment information related to the longitudinal

effects of prenatal substance exposure is conspicuously

missing from the literature. Information regarding infant

and toddler performance on medically based assessments is

available. The assessment which is used most often in

research with the population is the Brazelton Neonatal

Behavioral Assessment Scale (NBAS) (Chasnoff et al., 1985;

Chasnoff, Bussey, Savich & Stack, 1986; Chasnoff et al.,

1987, Chasnoff et al., 1989a; Chasnoff et al., 1989b;

Fulroth et al., 1989, Lewis et al., 1989). The Nursing

Child Assessment Training (NCAT) scale has also been used to

assess infant behavior (Free et al., 1990). Since so few

studies have focused on children over the age of 2, there is

a paucity of literature available which utilizes assessments

for educational, cognitive processing and socialization

measures. No literature is available which documents

behavioral characteristics of children over 3 years of age
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on behavioral rating scales.



CHAPTER III

METHODOLOGY AND PROCEDURES

This study was conducted to identify behavioral

characteristics of young children who were prenatally

substance exposed in order to compare them to the behaviors

of non-substance exposed children and determine similarities

to presently accepted categories of disability. This

chapter provides the methodology for the present study.

Chapter organization is as follows: (a) research questions,

(b) subject selection, (c) instrumentation, (d) data

collection, and (e) data analysis.

Research Question

As has been demonstrated in the review of literature,

considerable speculation exists regarding the neurologic and

behavioral outcomes of prenatal substance exposure. The

exploratory nature of the study dictates the use of a

research question (Sproull, 1988). The following research

question and corollaries directed the investigation:

Do prenatally substance exposed young children display

behavioral characteristics that are different from young

children with identified disabilities who have not been

prenatally substance exposed?

36
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Corollary A. Do young children who were prenatally

substance exposed display behavioral characteristics

which are different from the behaviors of non-substance

exposed peers in special education as measured by the

Conners' Teacher Rating Scale (CTRS)?

Corollary B. Do young children who were prenatally

substance exposed display behavioral characteristics

which are different from the behaviors of non-substance

exposed peers in special education as measured by the

Childhood Autism Rating Scale (CARS)?

Setting

The subjects were observed in twelve classrooms on

nine campuses within a large urban school district in

north central Texas. Classroom size varied from four to

eight students with one teacher and one paraprofessional.

Each of the classes was classified as early childhood

special education and students had to meet specified

criteria in order to be enrolled. All of the classes were

located on integrated campuses.

Subject Selection

Permission to conduct the investigation was obtained

from the director of special education and administrators in

the Research and Evaluation Department in the school

district. The nature of the study was determined to be

exempt from review by the Institutional Review Board at the

University of North Texas (Appendix A). Subjects for the
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prenatally substance exposed sample and the control sample

were drawn from a population of students between the ages of

three and eight, who were enrolled in special education

classes in the school district. District supervisors and

teachers identified subjects for both groups. District

personnel identified students who were prenatally substance

exposed as documented in student records or family

admission. For each student identified as prenatally

substance exposed, district personnel identified an

equivalent peer in the same class setting who had a high

probability of not being prenatally substance exposed.

Factors for consideration in comparative matches were

ethnicity, age, gender, family income, and developmental

level.

Once children were identified as being representative

of target or control populations, the researcher conducted

an observation in the school setting. The researcher

entered the observation without knowing the group membership

of the subjects and was told which children to observe.

After completing the observation, the researcher met with

the teacher to discuss whether or not observed behaviors

were typical of each child. At that time, the teacher

indicated which of the children were prenatally substance

exposed.
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In order to compile additional validation of the

instance or absence of prenatal substance exposure, student

records were reviewed. Social case histories of students in

both groups were analyzed for evidence of criteria which

correlate highly with maternal substance abuse (Dixon,

Bresnahan, & Zuckerman, 1990; Office of Inspector General,

1990). A standard form developed by the researcher which

incorporated criteria documented in the literature is

presented in Appendix B.

Instrumentation

Initial impressions of the characteristics of

prenatally substance exposed children focus on the

presentation of challenging behaviors, including those

associated with shortened attention span and hyperactivity

(Chasnoff et al., 1985; Griffith, 1990; Harpring, 1990;

Lewis, 1986). Some researchers have drawn correlations

between children who were prenatally substance exposed and

children with autism (Blakeslee, 1989; Bornfield, Thomas &

Howe, 1990; Hopkins, 1990). For the population of

prenatally substance exposed children, research indicates

that instruments administered in a structured testing

situation result in invalid assessments (Office of Inspector

General, 1990). Observations of typical activities provide

more valid indicators of ability and disability for the

target population (Shores, 1991). For these reasons,

behavioral observations were made using two behavior rating
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scales which are recognized for their differential abilities

to identify children with the disabilities that have been

equated with prenatal substance exposure. These instruments

are the Conners' Teacher Rating Scale (Conners, 1989) and

the Childhood Autism Rating Scale (Schopler, Reichler &

Renner, 1986). The scales were selected based on their

abilities to distinguish between students with recognized

behavior constellations and typical students. Both scales

require noninteractional observations of behavior. Both

scales have been normed for the ages of the students under

study.

Conners' Teacher Rating Scales (CTRS-28)

The CTRS-28 (Conners, 1989) can be used to characterize

numerous clinical patterns of behavior in persons aged 3-17.

Originally developed to document a child's behavior during

clinical trials of medication administration, the CTRS-28

has become a useful general screening tool for childhood

problem disorders. The applicability of the CTRS is

documented by decades of research (Aaron, 1979; Arnold,

Barnebey & Smeltzer, 1981; Blunden, Spring & Greenberg,

1974; Boyle & Jones, 1985; Campbell & Steinert, 1978;

Chamberlin, 1977; Cohen, DuRant & Cook, 1988; Conners, 1969;

Dalby, 1985; Edelbrock & Achenbach, 1980; Eyberg, 1985;

Gillberg & Gillberg, 1983; Huessy & Cohan, 1976; Kuehne,

Kehle & McMahon, 1987; Lahey, Green & Forehand, 1980;

Mattison, Humphrey, Kales & Wallace, 1986; Milich, Landau,
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Kilby & Whitten, 1982; Moehle & Fitzhugh-Bell, 1989;

Rohrbeck & Twentyman, 1986; Sigman, Cohen, Beckwith &

Topinka, 1987; Weissbluth, 1984; Wolf, 1981). The CTRS-28

can be administered in approximately 15 minutes and scored

and profiled in approximately 5 minutes. 'This makes the

CTRS-28 useful in situations where quick, routine

assessments of the child's behavior problems are required.

The test can be administered by psychologists, social

workers, physicians, counselors, psychiatric workers,

pediatric nurses, teachers, school officials, and pastoral

counselors.

The CTRS-28 requires the analysis of the child's

typical behavior patterns on 28 items which have been deemed

critical for the diagnosis of child disorders. Each item

is rated with four responses (not at all, just a little,

pretty much, very much). The responses are coded as 0, 1,

2, or 3. The CTRS-28 items are related to three subscales

(a) Conduct Problem, (b) Hyperactivity, and (c)

Inattentive-Passive. In addition, a 10-item

Hyperactivity Index is included which is not synonymous

with the hyperactivity subscale. The Hyperactivity Index

was developed to provide an empirical assessment of the

extent to which the child performs behaviors which are

typically considered as indicative of hyperkinesis.

Normative data for the CTRS-28 is based on a study of

383 children, separated by gender who were between the ages
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of 3-17. The test-retest reliability, interrater

reliability and internal consistency reliability of the

CTRS-39 is analyzed as statistically significant. Test-

retest reliability is fairly high for one month intervals,

ranging from .72 to .91 (Conners, 1969). The test-retest

reliability remained at a moderate level over a longer

period of one year (Conger, 1983; Glow, Glow & Rump, 1982;

Taylor & Sandberg, 1984). Interrater reliability analyses

document high and moderate levels of agreement (Homatidis &

Konstantareas, 1981; Kazdin, Esveldt-Dawson & Loar, 1983).

Internal consistency analyses have resulted in average

reliability coefficients of .94 (Edelbrock, Greenbaum &

Conover, 1985; Glow, 1979; Reynolds & Stark, 1986; Trites,

1982). It is expected that results for the CTRS-28 would

be similar to the results obtained with the CTRS-39.

The validity of the CTRS has been well established using a

number of different techniques. Research has analyzed the

predictive validity, discriminant validity, concurrent

validity, and construct validity of the CTRS. Generalized

hyperkinesis as measured by the CTRS is highly predictive of

hyperactivity three years later (Gillberg & Gillberg, 1983).

Numerous studies have demonstrated the discriminant validity

of the CTRS in distinguishing students with attention and

behavior problems from their normal peers (Dalby, 1985; King

& Young, 1982; Kuehne et al., 1987; Margalit, 1983; Mattison

et al., 1986; Milich & Fitzgerald, 1985; Stein & O'Donnell,
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1985; Taylor & Sandberg, 1984; Wynne & Brown, 1984).

Concurrent validity has been measured by comparing the CTRS

to other scales with resultant correlations of .89 and .76

(Edelbrock et al., 1985; Sandoval, 1981). Construct

validity was studied in relation to the Behavior Problems

Checklist (Quay & Peterson, 1975) and found to be

statistically significant (Campbell & Steinert, 1978).

Childhood Autism Rating Scale (CARS)

The CARS (Schopler et al., 1986), was initially

developed in 1971, and used by diagnosticians to identify

children with autism by rating their behaviors during

psychological test sessions. The 15 CARS items were

developed using primary characteristics of the syndrome

of autism as delineated by Kanner (1943) and Creak

(1961), with reference to additional scales useful in

identifying autism. Medical students, pediatric

residents, special educators, school psychologists,

speech pathologists, and audiologists are documented to

have made reliable use of the instrument (Schopler et

al., 1986).

The CARS rates behaviors without attempting to infer a

causal explanation. The scale rates the degree to which a

child's behavior deviates from typical behaviors and

identifies children with autism from developmentally delayed

children without autism. The total score and pattern of

impairment enable the rater to make distinctions among
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developmentally delayed children as well as provide

indication of the degree of impairment.

The CARS manual contains definitions and descriptions

of the 15 scale items. In addition, criteria for making

decisions are written directly on the scoring form. The

manual includes a supporting rationale for inclusion of each

item as it relates to other scales and research literature.

In making observations, the child's behavior is compared to

a typical child of the same age. After conducting an

observation, each of the 15 items is scored by awarding a

rating from 1 to 4. A rating of 1 indicates a child's

behavior is within normal limits for his or her

chronological age. A rating of 2 indicates the child's

behavior is mildly abnormal when compared with a typical

child of the same age. A rating of 3 indicates the

child's behavior is moderately abnormal. A rating of 4

indicates the child's behavior is severely abnormal for a

child of that age. When a child's behavior falls between

two categories, the scale provides the option of

indicating a score on a midpoint between two numbers

(i.e., 1.5, 2.5, 3.5).

After scoring each of the 15 items, a summation of the

15 individual ratings provides a total score. The total

CARS score may range from a low of 15, obtained when the

child's behavior is scored as a 1 (normal) on all items to a

high of 60, obtained when a child's behavior is scored as a
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4 (severely abnormal) on all items. A diagnostic

categorization system provides for interpretation of the

CARS score. The categorization system is based on clinical

assessments of over 1,500 children. Using the system, a

child who scores below 30 is categorized as nonautistic

while those with scores of 30 and above are categorized

as autistic. Scores between 30-60 are divided into two

categories to indicate the level of involvement; scores

that range from 30-36.5, indicate mild to moderate autism

and scores that range from 37-60, indicate severe autism.

The CARS has been subject to numerous reliability

and validity studies over the past 20 years (Garfin,

McCallon & Cox, 1988; Parks, 1983; Schopler, Reichler,

DeVellis & Daly, 1980; Teal, 1981/1982). Initial tests

of reliability focused on internal consistency

reliability, test-retest reliability and interrater

reliability. Internal consistency reliability was

analyzed by computing coefficient alpha. The obtained

alpha of .94, indicates that the scale measures a unitary

phenomenon rather than numerous unrelated facets of

behavior. To assess the test-retest reliability, scores

from two testing occasions one year apart were compared

for 91 cases. The resulting correlation of .88 (p < .01)

indicates that the CARS is stable over time. To assess

the interrater reliability, a correlation analysis was

conducted for two independent raters on 280 cases.
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Interrater reliability coefficients ranged from .55 on

item 14 to .93 on item 1, with an average interrater

reliability of .71.

Validity measures for the CARS have been analyzed in

relation to criterion-related validity, validity of CARS

ratings made under alternate conditions, and validity of

CARS ratings made by professionals in other disciplines.

Criterion-related validity was determined through a

comparison of total scores to clinical ratings. A

correlation of .84 indicates that CARS scores have a high

validity when compared with clinical ratings. To determine

the validity of CARS ratings made under alternate

conditions, 122 different children were rated in a testing

situation and three different settings: a parent interview,

a classroom observation, and a case history review. In all

instances, the data suggest that alternate settings do not

influence the validity of the CARS ratings. Finally, the

validity of CARS ratings made by professionals in other

disciplines was assessed by asking 18 visitors to rate a

student after 30 minutes of reading the manual. The

visitors' scores were compared to scores made by expert

clinical directors and resulted in a high significant

correlation of .83.

Data Collection

Data were collected during the last month of the

1990-1991 school year and during the 1991 summer session.
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Data collection required direct observation and records

review.

Direct Observation

1. The students for observation were identified for

the researcher as she entered the classroom. The

researcher remained unobtrusive and made notes which

related to the CARS items.

2. After the observation, the researcher met with

the teacher and requested additional information as

necessary to complete the CARS. The teacher was also

asked to verify that the behaviors observed were typical

of the students.

3. As CTRS administration requires that it be

completed by someone who is familiar with the subject, the

researcher gave the teacher a sufficient number of forms

and provided rating directions. Student identification

codes were written on the forms. If the teacher was able

to complete the form immediately, the researcher waited.

Otherwise, the researcher provided stamped return

envelopes for mailing the completed forms.

4. The teacher indicated to the researcher which of

the students were prenatally substance exposed and the

information was recorded.

Records Review

1. The researcher returned to the district to

review student records. Some student records were



48

available at the students' schools and the rest were

reviewed at the central special education office.

2. Pertinent information was recorded on the

documentation form developed by the researcher. The

information was used to substantiate the existence or

absence of prenatal substance exposure.

3. To allow for an analysis of student characteristics

based on general socioeconomic status, zip codes were

recorded for comparison to the most current demographics

sourcebook (CACI Marketing Systems, 1990).

Data Analysis

The primary research question posed in this study

relates to the ability to distinguish prenatally substance

exposed children from non-prenatally substance exposed

children by comparing them on two measures used in the

assessment of subjects with identifiable disabilities.

Univariate methods of analyzing such data would

unnecessarily increase analysis-wise alpha levels (Cliff,

1987) and effect the level of statistical significance

(Pedhazur, 1973). In addition, univariate methods obstruct

consideration of the multifaceted and interactive

characteristics being studied (Dillon & Goldstein, 1984;

Pedhazur, 1973). For these reasons, it was decided that

the study utilize a multivariate analysis. All

statistical analyses were performed using the Statistical

Package for the Social Sciences (Norusis, 1988).
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As the study compared two groups with a dichotomous

dependent variable, a multiple regression formula would have

been applicable (Cliff, 1987). However, discriminant

analysis techniques were chosen over multiple regression

methods based on the philosophical differences between the

two (Dillon & Goldstein, 1984; Tabachnick & Fidell, 1989).

Multiple regression utilizes a fixed independent variable to

predict the normal distribution of the dependent variable.

Discriminant analysis utilizes a fixed dependent variable to

analyze the normal distribution of independent variables.

If used, multiple regression would have treated the

dependent variable in this study (i.e., prenatal substance

exposure) as normally distributed and scores on the two

rating scales (i.e., independent variables) as being fixed.

Discriminant analysis approaches the inquiry by viewing the

dependent variable as being fixed (either the student is

prenatally substance exposed or s/he is not) and the

independent variables (scores on the two rating scales) as

being normally distributed. This approach was most

appropriate given the research on the broad spectrum of

effects from prenatal substance exposure. Discriminant

analysis allowed for the investigation of relations among

the independent variables in the two samples and provided a

profile picture of the similarities and differences between

the subjects (Kerlinger, 1986).
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Fisher (1936) developed discriminant analysis to enable

researchers to classify subjects into one of two clearly

defined groups (Pedhazur, 1973). This statistical

technique attempts to maximize variance between the

groups and minimize variance within the groups which

serves to minimize the probability of misclassifying

individuals when predicting group affiliation (Dillon &

Goldstein, 1984). This study incorporated a two-group

approach to discriminant analysis. Students were

assigned to one of two a priori defined groups:

prenatally substance exposed and non-prenatally substance

exposed. Independent variables (subscale and total scale

scores on both measures) were analyzed to determine if

the groups can be differentiated based on the observed

scores.

Discriminant analysis seeks to weight and linearly

combine descriptive variables so that groups are

differentiated as much as possible. Classification of

groups based on the discriminating abilities of the

variables is the final outcome of discriminant analysis.

Classification procedures make fewer statistical demands

than do inferential methodologies and most requirements

(except for consideration of outliers and homogeneity of

variance-covariance matrices) are relaxed (Tabachnick &

Fidell, 1989).
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Multivariate normality is not a problem with

discriminant analysis (Dillon & Goldstein, 1984). Cliff

(1987, p. 409) states that assurances of normality are

"usually not considered to be very important". Since it is

not feasible to test the normality of all linear

combinations produced by a discriminant analysis (Tabachnick

& Fidell, 1989), data were plotted and checked for the

presence of outliers and skewness. Skewed distributions do

not pose a threat to the statistical soundness of the

analysis, but outliers will. In addition, a sample size

that produces df > 20 in the univariate analysis ensures

robustness to violations of multivariate normality if the

sample sizes are equal (Tabachnick & Fidell, 1989). The

sample size of the smallest group should exceed the

number of predictor variables.

Homogeneity of variance-covariance must be considered

before conducting a discriminant analysis. SPSS typically

produces a Box's M as an indicator of homogeneity.

Tabachnick and Fidell (1989, p. 379) describe this procedure

as "notoriously sensitive" and suggest it be disregarded. A

generalization of a Monte Carlo test of robustness supports

the adequacy of equal sample sizes in ensuring homogeneity

of variance-covariance (Hakstian, Roed, & Lind, 1979).

Prior to performing the discriminant analysis, the two

groups were compared on the variables of age, gender,

ethnicity, living environment, number living in home, family



52

income, marital status of parents, educational codes, and

Intelligence Quotient (IQ). Three separate discriminant

analyses were then conducted. The first analysis

incorporated the total scores of the two scales, the second

analysis processed the 28 CTRS items, and the third analysis

examined the 15 CARS items. All three analyses were

conducted to determine the accuracy of subject

classification based on rating scale variables.

Interpretation of the statistics produced during a

discriminant analysis involves deliberation of several

results. First, the univariate significance of overall

discrimination must be assessed to validate significant

group differences. SPSS discriminant analysis provides an

index of overall differences based on computed eigenvalues,

canonical correlations, and Wilk's lambda. Wilk's lambda is

a canonical discriminant function which indicates measures

of association (Norusis, 1988; Pedhazur, 1973). Wilk's

lambda indicates the proportion of variance of the dependent

variable that would not be accounted for by the independent

variable or error variance (Pedhazur, 1973). A small lambda

indicates high variability between the two groups and little

variability within the groups. A lambda of one reveals that

the groups do not differ (Norusis, 1988).

Once overall significance has been determined, the

analysis is evaluated to determine the accuracy of

classification results. Highly accurate classification
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results indicate the discriminating ability of at least

some of the variable predictors. Inadequate

classification accuracy indicates a failure of the

predictors to differentiate group membership.

Finally, for the purposes of the present study, the

results were examined to determine the rating scale items

which were most instrumental in predicting group membership.

The results were interpreted in terms of combinations of

predictors which separate the groups from each other. The

Wilk's lambda and univariate f-ratio were compared to the

pooled within-groups correlations to identify variables

which were highly significant in the discriminant

analysis. The standardized canonical discriminant

function coefficient was examined to determine the degree

of each variables' contribution to the discriminating

power of the function.



CHAPTER IV

PRESENTATION OF THE FINDINGS

The purpose of the study was to identify behavioral

characteristics of young children who were prenatally

substance exposed to determine if given behaviors were

similar to behavioral characteristics demonstrated by young

children in special education who were not prenatally

substance exposed. The study was conducted by assessing

samples from both populations on two behavior rating scales,

the Childhood Autism Rating Scale (CARS) and the Conners'

Teacher Rating Scale (CTRS). The findings of the study are

presented as follows: (a) description of subjects, (b) tests

of assumptions, (c) overall findings of significance, (d)

discriminating properties of the CTRS, (e) discriminating

properties of the CARS, and (f) summary of findings.

Description of Subjects

The subjects for the study (N=30) were drawn from the

population of young children (ages 3 - 8) who had met

eligibility criteria for enrollment in early childhood

special education classes in a large urban school district

in north central Texas. Young children for the prenatally

substance exposed sample (n=15) were identified by school

54
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district personnel and student records (including reported

medical histories) were reviewed for verifying

documentation. District personnel also identified a sample

(n=15) of non-substance exposed children in special

education to serve as a control group. Subjects in the

control group were matched to the prenatally substance

exposed group on the variables of age, gender, ethnicity,

socioeconomic status and developmental level. School

records of the subjects in the control group were analyzed

to document the absence of a history of prenatal substance

exposure. Complete information was secured for all subjects

and visual inspection of plotted variables revealed no

outliers, so all subjects were included in the discriminant

analyses.

Gender, ethnicity and living environments for study

subjects are depicted in Table 1. The prenatally substance

exposed group is denoted by the letters SE and the non-

prenatally substance exposed group by the letters NSE.
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Table 1

Gender, Ethnicity and Living Environments

Group
SE NSE

Gender

Male

Female

Average Age (months)

Ethnicity

Asian Pacific

Black

Caucasian

Hispanic

Living Environment

Own Home

Relative's Home

Foster Home

Average No. in Home

Average No. of Siblings

Marital Status of Parents

Married

Separated

Divorced

Single, never married

Spouse Deceased

9

6

60.3

9

6

57.4

1

4

7

3

0

2

7

6

8

3

4

4.2

1.9

14

1

0

4.5

1.7

3

3

6

2

1

13

2

0

0

0

(table continues)
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Table I (continued)

Gender, Ethnicity and Living Environments

Group
SE NSE

Annual Family Income

$ 12,675 - 15,000 0 1

$ 15,001 - 20,000 0 1

$ 20,001 - 25,000 9 10

$ 25,001 - 30,000 3 1

$ 30,001 - 35,000 3 1

> $ 40,001 0 1

An inspection of Table 1 demonstrates the similarities

and differences in demographics between the two groups. As

the groups were matched on gender, there are the same number

of males and females in each group. The ages of the

subjects in the SE sample ranged from 37 months (3 years and

1 month) to 88 months (7 years and 4 months). The ages of

the subjects in the NSE sample ranged from 42 months (3

years and 6 months) to 75 months (6 years and 3 months).

The average ages of the subjects were similar with the mean

age of the SE sample being 5 years and the mean age of the

NSE sample being 4 years and 9 months. An analysis of

ethnic composition reveals an equal number of Caucasians in

each group with slightly more Black representation in the SE

group and slightly more Hispanic representation in the NSE
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sample.

In regards to living environment, the majority of the

NSE subjects lived in their own home while 47% of the SE

subjects lived outside their own home. The average number

of persons in the living environment were almost identical

but consideration of numbers of siblings and marital status

of the parents implies that SE subjects lived in

environments with fewer biologically related adults. The

majority of SE subjects lived in single parent/caregiver

homes while all but two of the NSE subjects lived in homes

with both parents. There existed a greater dispersion of

income level among the NSE group with extremes close to the

poverty level and greater than $ 40,001. As with the SE

group, the majority of the NSE subjects resided in families

with an annual income between $ 20,001 and $ 25,000. None

of the descriptive variables were significantly different

between the two groups with the exceptions of home

environment and marital status.

An analysis of Table 2 indicates that significantly

more of the SE subjects experienced single parent families

and are being reared outside their own home. Environmental

influences may have a direct impact on the behavioral

characteristics of children, however, it is not the purpose

of this study to separate the effects of the environment

from the effects of prenatal substance exposure. Public

school systems cannot control environmental characteristics
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and must attempt to meet the needs of each individual child

as they are presented. The present study was conducted to

identify those needs in regards to behavioral

characteristics. Table 2 presents the statistical results

of the analysis of difference for descriptive information.

Table 2

Differences by Group on Descriptive Data

Variables Wilks' Lambda F p

Age .98826 .333 .5687

Ethnicity .92187 2.373 .1347

Home Envir. .78070 7.865 .0091 *

Marital Status .54436 23.440 < .0001 *

# in Home .97966 .581 .4521

# of Siblings .99495 .142 .7089

Income .97644 .676 .4180

Note. df = (1,28); * significance p<.05.

Table 2 indicates that the SE and NSE groups did vary

in regards to the marital status of parents and home

environments. The other descriptive variables were not

found to be statstically different between the two groups.

The subjects were also compared based on cognitive

developmental level as measured by an Intelligence Quotient

(IQ) as well as eligibility criteria for special education.

The mean IQ scores for both groups were relatively similar
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with the SE group demonstrating an average which was a few

points higher (x = 80.13) than the NSE group (x = 78.13).

IQ scores in the SE group ranged from 55 to 104. IQ scores

in the NSE sample ranged from 52 to 99. Statistical

analysis of IQs scores yielded an F=.1134, p=.7388, which

was not significantly different. The frequency of primary

educational codes for subjects in both groups is presented

in Table 3.

Table 3

Frequency of Primary Educational Codes

Codes SE NSE

Speech Handicapped 5 6

Emotionally Disturbed 4 3

Learning Disabled 1 0

Mentally Retarded 2 4

Other Health Impaired 1 0

Orthopedically Impaired 1 2

Autistic 1 0

In addition to the primary disability code, seven of

the subjects in the SE group had secondary codes (four were

coded speech handicapped, two were identified as mentally

retarded, and one was described as orthopedically

handicapped) and eight of the subjects in the NSE group had

secondary codes (six were coded speech handicapped and two
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were coded learning disabled). Three of the SE group had a

third educational code (speech handicapped) while none of

the NSE subjects had a third educational code.

Tests of Assumptions

Before conducting the discriminant analysis, the data

were analyzed to check the assumptions of normality and

homogeneity. Hinkle, Wiersma and Jurs (1988) concede that

it is not uncommon for the assumptions of normality and

homogeneity to be violated in the field of behavioral

sciences, and normality is not a critical consideration in

conducting a discriminant analysis (Cliff, 1987; Dillion &

Goldstein, 1984). However, data were plotted and visually

checked for outliers which may threaten the statistical

soundness of the analysis. The lack of outliers and the

equal sample sizes produced a situation in which

multivariate normality was not a problem in the

discrimination (Tabachnick & Fidell, 1989). The sample size

was adequate for the assumption of multivariate normality in

the analysis of the total scores and the analysis of the

CARS items but not the CTRS items analysis. The

generalizability of the CTRS analysis should be interpreted

with caution as the sample size was smaller than the number

of variables being examined. In this analysis, there is the

potential for overfitting which is the production of results

so close to the sample that they may not generalize to other

samples (Tabachnick & Fidell, 1989).
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As was predicted in Chapter 3, the Box's M test failed

to support the presence of homogeneity of variance-

covariance. Since the adequacy of equal sample sizes has

been cited as a valid indicator of homogeneity (Hakstian,

Roed & Lind, 1979), the initial statistics produced were

checked for threats of singularity. Singularity occurs when

several variables are multicollinear with r=.90 or above

(Tabachnick & Fidell, 1989, p. 87) and is a threat to

analysis as it may cause statistical instability. An

analysis of the correlation matrix was conducted to check

for singularity and multicollinearity. The conservative

estimate suggested by Tabachnick and Fidell (1989, p.87)

of .70 was used as the criteria. Of the 512 possible

correlations, 41 or 8% had r > .70 and only 1 or .2% had

r > .90. In addition, SPSS discriminant analysis protects

itself from statistical instability that results from

multicollinearity by rejecting variables that attempt to

enter below the minimum tolerance level (Norusis, 1988). By

default, SPSS sets the minimum tolerance level at .001.

Overall Findings of Significance

A thorough investigation of the data collected on the

30 subjects was conducted using the Statistical Package for

the Social Sciences (Norusis, 1988). Appendix C contains a

listing of all test items by code and description. The

means and standard deviations by group for each item are

also contained in Appendix C. The first discriminant
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analysis included the total scores for both the CARS and the

CTRS. Table 4 presents the overall findings.

Table 4

Canonical Discriminant Functions

Canonical Wilks' Chi
Eigenvalue Correlation Lambda Square df p

.9369 .6955 .5163 16.86 5 .0048 *

* p<.05.

Examination of Table 4 reveals the presence of

significant differences between the two groups. The size of

the eigenvalue (.9369) is associated with good functions

required for accurate discrimination. The canonical

correlation (r = .6955) is a measure of the degree of

association between the discriminant scores and the groups.

According to this analysis, there is a moderate correlation

between scores and group membership. Wilks' lambda is the

proportion of the total variance in the discriminant scores

that can not be attributable to differences among the

groups. Small values of lambda indicate more variability

between groups and little variability within groups. If

there were no differences between the groups, lambda would

equal one. In this analysis, a lambda of .5163 is

transformed to a chi-square of 16.86 with 5 degrees of

freedom. Therefore, the SE and NSE groups are significantly

different on the CARS total score and the CTRS subscale
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scores at p = .0048.

In performing the discriminant analysis on the totals

for the CARS and CTRS, SPSS computed a tolerance level based

on within groups variance for each variable. Any variable

which failed to meet the minimum tolerance level of .001 was

rejected from the analysis in order to protect against

statistical instability related to multicollinearity. All

variables passed the minimum tolerance test in this

analysis. Given the significant overall difference in

performance on the rating scale totals, discriminant

analysis yielded the subject classification outcomes

presented in Table 5.

Table 5

Classification Results for Total Scores

NO. OF PREDICTED GROUP MEMBERSHIP
ACTUAL GROUP CASES 1 2

GROUP 1 15 11 4

73.3% 26.7%

GROUP 2 15 2 13

13.3% 86.7%

PERCENT OF "GROUPED" CASES CORRECTLY CLASSIFIED: 80%

Given the total scores for the behavioral rating

scales, group membership was 80% predictable. Therefore,

the answer to the research question, "Do prenatally

substance exposed young children display behavioral
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characteristics that are different from young children with

identified disabilities who have not been prenatally

substance exposed?" is affirmative with 80% accuracy.

The importance of the variables to the classification

prediction was analyzed to determine which scale variables

were the most indicative in the discriminant analysis. An

examination was made of the significance of between groups

differences (f) on each of the measures, the standardized

canonical discriminant function coefficient (SCDFC), and the

pooled within-groups correlations (r) between

discriminating variables. Table 6 contains the results of

the analysis for significantly discriminating variables.

Table 6

Discriminating Variables for Total Scores

Variable f SCDFC r Rank

CARSTOT .0016 .58558 .68189 2

CTRSTl .0288 .21636 .45006 4

CTRST2 .0006 .70758 .75112 1

CTRST3 .3963 -.56830 .16822 5

CTRST4 .0021 .10199 .66121 3

Before interpreting the information in Table 6, the

values will be explained. As expected, The f value

indicates the significance of difference between the two

groups on total scores. The standardized canonical
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discriminant function coefficient provides a measure of

standardized weight for each variable. The standardized

weight indicates the variable's contribution to the

discriminating power of the function. However, the

within-groups correlations are more valid indicators of the

variable's importance than are the weights (Zimmerman &

Pons, 1986) since the within-groups correlations are not

affected by relationships with other variables (Klecka,

1980). Pooled within-groups correlations are considered to

be significant when r > .30 (Tabachnick & Fidell, .1989, p.

539). Discriminant procedures use the combination of

predictors to make an accurate analysis, so interpretation

of a variable's importance must be made by comparing the

values.

According to the relationships between the values

presented in Table 6, the CTRST2, with f = .0006 and a

standardized canonical discriminant function coefficient of

.70758 provides the greatest amount of discrimination

between the two groups and was given a rank of 1. A pooled

within-groups correlation of r = .75112 for the CTRST2

supports this interpretation.

Continuing with the interpretation, the CARSTOT

( = .0016, standardized canonical discriminant function

coefficient = .58558, r = .68189) was the second highest

predictor variable in group classification. Although the

standardized canonical discriminant function would indicate
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that the CTRSTI was the third major predictor of group

membership (value = .21636), analysis of the more indicative

pooled within-groups correlations in conjunction with the F

value reveal that the CTRST4 ranks third (f = .0021, r

= .66121). The CTRST1 assumes the position of fourth place

in importance (f = .0288, r = .45006). The CTRST3 has a

negative standardized canonical discriminant function

coefficient of -.56830 and a r = .16822 (less than the r

= .30 prescribed as the cutoff), so it was not important in

predicting group membership.

In order to respond to the research question

corollaries, each of the measures was subject to an

independent discriminant analysis. The results of the CTRS

analysis will be presented before the outcome of the CARS

analysis.

Discriminating Properties of the CTRS

Discriminant analysis of the 28 items on the CTRS

(excluding the four subscale totals) revealed the canonical

discriminant functions displayed in Table 7.

Table 7

Canonical Discriminant Functions for the CTRS

Canonical Wilks' Chi
Eigenvalue Correlation Lambda Square df p

77.12 .9936 .0128 63.20 27 .0001 *

* p<.05.
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The large eigenvalue and high canonical correlation

indicate a high probability of accurate discrimination. The

small lambda value indicates large differences between

groups and small within group differences. The lambda is

transformed to a chi-square value which provides a measure

of significance. Therefore, the SE and NSE groups differed

significantly (p < .0001) on the CTRS items.

Only one item, the CTRS9, failed the tolerance

test. The rest of the CTRS items were utilized to

perform the classification analysis. The classification

results are presented in Table 8.

Table 8

Classification Results for the CTRS

NO. OF PREDICTED GROUP MEMBERSHIP

ACTUAL GROUP CASES 1 2

GROUP 1 15 15 0

100% 0%

GROUP 2 15 0 15

0% 100%

PERCENT OF "GROUPED" CASES CORRECTLY CLASSIFIED: 100%

Once CTRS item 9 had been excluded, ratings on the

scale were 100% accurate in predicting group membership.

Therefore, the response to Corollary A of the research

question, "Do young children who were prenatally substance
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exposed display behavioral characteristics which are

different from the behaviors of non-substance exposed peers

in special education as measured by the Conners' Teacher

Rating Scale (CTRS)?" is affirmative.

To identify the CTRS items which were most instrumental

in predicting group membership, the relationships between

the significance of between groups differences (F), the

standardized canonical discriminant function coefficient

(SCDFC), and the pooled within-groups correlations (r)

between discriminating variables were compared. Table 9

provides these statistics. For ease of interpretation, the

variables will be listed in descending order of pooled

within-groups correlations and then compared to the f value

and standardized canonical discriminant function coefficient

to determine relative importance to prediction. Correlation

coefficients are read as absolutes and negative signs are

ignored. Negative values are arbitrarily assigned to the

standardized canonical discriminant function coefficient.

Table 9

Discriminating Variables for the CTRS

Variable F SCDFC r

CTRS2 .0006 4.6278 .08297

CTRSll .0011 10.4955 .07860

CTRS16 .0028 -. 4282 .07057

(table continues)
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Table 9 (continued)

Discriminating Variables for the CTRS

Variable F SCDFC r

CTRS14 .0040 -8.8781 .06758

CTRS25 .0043 1.4328 .06689

CTRS1 .0052 8.1017 .06526

CTRS5 .0064 -.4508 .06341

CTRS15 .0066 -10.3113 .06319

CTRS8 .0116 5.8083 .05811

CTRS24 .0121 3.5820 .05774

CTRS27 .0153 .3722 .05557

CTRS12 .0159 3.7287 .05524

CTRS17 .0191 -1.1257 .05351

CTRS3 .0240 3.2763 .05135
----------------------------------------- -------
----------------------------- ------- ---------

CTRS22 .0712 3.6627 .04036

CTRS9 .8259 ---- .03959

CTRS26 .1388 -1.3314 .03279

CTRS7 .1760 -3.1412 .02987

CTRS19 .1810 -10.2308 .02952

CTRS28 .2096 2.6711 .02763

CTRS4 .3041 .3012 .02253

CTRS20 .3163 2.8272 -. 02196

CTRS18 .3528 .6526 -. 02033

(table continues)
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Table 9 (continued)

Discriminating Variables for the CTRS

Variable F SCDFC r

CTRS13 .4627 -.2064 -.01602

CTRS10 .4929 -7.0767 .01495

CTRS21 .5186 -1.2181 .01407

CTRS6 .5020 .6551 .01196

CTRS23 .7579 -.5943 .00670

A double line has been inserted between CTRS3 and

CTRS22 in Table 9 to distinguish the predictors of

importance from the other variables. Below the line, r

> .30 and f > .05 indicate that the variables were

unimportant in the discriminant analysis. Variable CTRS9

was not used in the classification analysis due to failure

to meet the minimum tolerance level and therefore, does not

have a standardized canonical discriminant function

coefficient.

Although prediction accuracy is based on the

contribution and interactions of all variables, 14 of the

CTRS items were particularly important in discriminating

between the two groups. The interaction between the f,

the SCDFC, and the r must be considered to evaluate relative

degree of importance. An analysis of Table 9 reveals that

differences exist among the statistics in the ranking of



72

each variable. A decision matrix was incorporated to give

an overall rank of the items on degree of importance. As

the within-group canonical correlations (r) are not affected

by relationships with other variables, they were given

primary consideration. The standardized canonical

discriminant function coefficient as the indicator of the

variable's contribution to the discriminating power of the

function was considered next. The univariate f was given

final consideration in determining relative importance of

the predictive ability of each variable. Table 10 presents

the outcome of the decision matrix by ranking the variables

in order of importance to prediction. Variable codes are

accompanied by the item description.

Further examination indicates that the items which were

important in the CTRS analysis were those that contributed

to the subscales which were found to be highly predictive in

the CTRS total analysis. Referral to Table 6 reiterates

that CTRST2 subscale scores were more important in

prediction of group membership than were scores on the

CTRST4 subscale which were more important than scores on the

CTRST1 subscale. Seven of the seven items (100%) which

contribute to the CTRST2 subscale are identified as being

important predictor items (CTRS1, CTRS2, CTRS3, CTRS8,

CTRSI4, CTRS15 and CTRS16. Six of the ten items (60%) which

make up the CTRST4 subscale are variables of importance in

prediction (CTRS1, CTRS5, CTRS8, CTRS11, CTRS14, and
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CTRS15). Four of the eight items (50%) in the CTRSTl

subscale were considered important in the ability of the

CTRS to predict group membership.

Table 10

CTRS Items Ranked by Importance to Prediction

Item Description

CTRS11 Mood changes quickly and drastically

CTRS2 Makes inappropriate noises when s/he shouldn't

CTRS14 Restless, always up and on the go

CTRS25 Uncooperative with classmates

CTRS16 Excessive demands for teacher's attention

CTRS15 Excitable, impulsive

CTRS1 Restless in the "squirmy" sense

CTRS5 Temper outbursts and unpredictable behavior

CTRS8 Disturbs other children

CTRS24 Does not get along well with other children

CTRS12 Quarrelsome

CTRS3 Demands must be met immediately

CTRS17 Appears to be unaccepted by group

CTRS27 Uncooperative with teacher

Based on the subjects in the samples, students may be

assigned to one of two groups based on analysis of the

students' ratings on CTRS items. Although all items (except

item 9) are necessary for 100% accuracy, the items
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delineated in Table 9, appear to have the most significant

influence. To identify score patterns which might suggest a

behavioral profile, group means for the ratings on each of

these items is presented in Table 11.

Table 11

Group Means for Significant Items on the CTRS

Items SE NSE
x x

CTRS11

CTRS2

CTRS14

CTRS25

CTRS16

CTRS 15

CTRS1

OTRS5

CTRS8

CTRS24

CTRS 12

CTRS3

CTRS17

CTRS2 7

1.73

1.73

2.47

1.33

2.20

2.33

2.60

1. 67

1.80

1.27

1.73

2.13

l.07

1.40

.53

.47

1.27

.40

.93

1.13

1.47

.53

.80

.47

.67

1.20

.33

.67

Subjects in the SE group consistently scored higher

than subjects in the NSE sample. Higher scores on the

CTRS indicate increasing displays of behaviors that are
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typically difficult to manage in traditional classroom

environments.

Discriminating Properties of the CARS

Discriminant analysis of the 15 items on the CARS

(excluding the CARS total) revealed the canonical

discriminant functions displayed in Table 12.

Table 12

Canonical Discriminant Functions for the CARS

Canonical Wilks' Chi
Eigenvalue Correlation Lambda Square df p

2.69 .8537 .2712 26.75 15 .031 *

* p < .05

Although not as large as the canonical discriminant

functions for the CTRS, the eigenvalue and canonical

correlation indicate a high probability of accurate

discrimination. The small lambda value indicates that

differences between groups are greater than differences

within groups. The lambda is transformed to a chi-square

value which provides a measure of significance. Therefore,

the SE and NSE groups differed significantly ( p < .031) on

the CARS items.

All CARS items passed the minimum tolerance test, so

all were used in the discriminant analysis. Classification

results are depicted in Table 13.
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Table 13

Classification Results for CARS

NO. OF PREDICTED GROUP MEMBERSHIP

ACTUAL GROUP CASES 1 2

GROUP 1 15 12 3

80% 20%

GROUP 2 15 0 15

0% 100%

PERCENT OF "GROUPED" CASES CORRECTLY CLASSIFIED: 90%

Taken alone, the CARS was 90% accurate in the

assignment of group membership based on the observed

variables. The CARS was 100% accurate in determining the

group affiliation of subjects who were not prenatally

substance exposed, but made errors in differentiating the

subjects who were prenatally substance exposed. Based on

the CARS, 80% of subjects belonging to the SE group would

have been identified as such and 20% would have been

erroneously affiliated with the NSE group. Thus, Corollary

B of the research question, "Do young children who were

prenatally substance exposed display behavioral

characteristics which are different from the behaviors of

non-substance exposed peers in special education as measured

by the Childhood Autism Rating Scale (CARS)?" may be

answered affirmatively with 90% accuracy.



77

Relationships between the significance of between

groups differences (f), the standardized canonical

discriminant function coefficient (SCDFC), and the pooled

within-groups correlations (r) between discriminating were

analyzed to determine the relative importance of variables

in predicting group membership. As with the CTRS analysis,

the variables will be listed in descending order of pooled

within-groups correlations and then compared to the f value

and standardized canonical discriminant function coefficient

to determine relative importance to prediction. Correlation

coefficients are read as absolutes and negative signs are

ignored. Negative values are arbitrarily assigned to the

standardized canonical discriminant function coefficient.

The identification of variables with high predictive

ability is not as straight forward for the CARS as it was

for the CTRS. By convention, correlations greater than .30

are considered to be important while lower ones are not.

Correlation criterion may be lowered if the scores are

homogeneous (Tabachnick & Fidell, 1989). The assumption of

homogeneity is adequate but not strong in the present study

so it would be unwise to lower the correlation criteria.

This creates a situation in which variables found to differ

significantly between the groups are not identified as

important in predictive ability. This explains why the

double line separating predictors of importance from the

other variables is located between CARS items 6 and 13
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(CARS6, when rounded, becomes .30). The five CARS items

which achieved r > .30 can be ranked according to their

relative importance in making an accurate discriminate

classification. The interaction between the f, the SCDFC,

and the r must be considered to evaluate relative degree of

importance.

Table 14

Discriminating Variables for the CARS

Variable f SCDFC r

CARS3 .0000 .8875 .61736

CARSI .0028 .3032 .37813

CARS8 .0077 -.0480 .33108

CARS15 .0090 .3597 .32355

CARS6 .0157 .4201 .29654
--------------------------------------------------------
-------------------------------------------------------

CARS13 .0211 .2385 .28167

CARS11 .0464 -.0272 .24024

CARS9 .1299 -.0839 .17990

CARS5 .1801 .0297 .15850

CARS10 .1917 .2882 .15427

CARS2 .2653 .6653 .13107

CARS12 .4627 -.7093 .08585

CARS14 .5428 -.1486 .07104

CARS4 .5619 .1454 .06768

CARS7 .8984 -.5350 .01485
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An analysis of Table 14 reveals that differences exist

among the statistics in the ranking of each variable.

Although the CARS3 was clearly the most important predictor

variable (achieving a correlation which was twice as large

as the other three), the same decision matrix that was used

for the CTRS analysis was incorporated to provide an overall

rank of the four remaining CARS items on degree of

importance. Table 15 presents the outcome of the decision

matrix by ranking the variables in order of importance to

prediction. Variable codes are accompanied by the item

description. Group means for each of the items is included

in the table.

Table 15

CARS Items Ranked by Importance to Prediction

SE NSE

Item Description X X

CARS3 Emotional response 2.60 1.53

CARS1 Relating to people 2.17 1.47

CARS15 General impressions 1.30 1.00

CARS8 Listening response 1.57 1.07

CARS6 Adaptation to change 1.80 1.67

Although prediction accuracy is based on the

contribution and interactions of all variables, five of the

CARS items were particularly proficient in discriminating
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between the two groups. The group means were analyzed to

determine identify a potentially discriminating pattern of

scores. As was discovered in the analysis of group means

for the CTRS, subjects in the SE group consistently scored

higher on the CARS items than subjects in the NSE sample.

Higher scores on the CARS indicate increasing abnormality in

the functioning of the subject.

Summary of Findings

The answers to the research question and related

corollaries are as follows:

Research Question: Do prenatally substance exposed young

children display behavioral characteristics that are

different from young children with identified disabilities

who have not been prenatally substance exposed?

Answer: Yes, prenatally substance exposed young children

display behavioral characteristics that differ significantly

in magnitude from the characteristics of young children who

were not prenatally substance exposed.

Corollary A. Do young children who were prenatally

substance exposed display behavioral characteristics which

are different from the behaviors of non-substance exposed

peers in special education as measured by the Conners'

Teacher Rating Scale (CTRS)?

Answer: Yes, young children who were prenatally substance

exposed can be differentiated from young children who were

not prenatally substance exposed with 100% accuracy using
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the Conners' Teacher Rating Scale (CTRS).

Corollary B. Do young children who were prenatally

substance exposed display behavioral characteristics which

are different from the behaviors of non-substance exposed

peers in special education as measured by the Childhood

Autism Rating Scale (CARS)?

Answer: Yes, young children who were prenatally substance

exposed can be differentiated from young children who were

not prenatally substance exposed with 90% accuracy using the

Childhood Austism Rating Scale (CARS).

The study was conducted in a large urban district in

north central Texas using a sample of young children

(ages 3 - 8) who were being served in special education.

Observational data were collected utilizing the two

instruments mentioned.

Discriminant analysis of the data using SPSS procedures

revealed that, for this particular sample, CTRS and CARS

total scores, resulted in 80% accuracy in classifying

subjects as prenatally substance exposed (SE) or non-

prenatally substance exposed (NSE). In response to the

question presented in Corollary A, it was found that

individual CTRS items (excluding item 9 for failing to meet

the minimum tolerance level) were 100% accurate in

predicting group membership. In response to the question

presented in Corollary B, it was demonstrated that the CARS

subscales were 100% accurate in assigning NSE group
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membership, but had the potential to erroneously classify

20% of the SE group as NSE.



CHAPTER V

DISCUSSION, IMPLICATIONS AND RECOMMENDATIONS

The purpose of this research study was to identify

behavioral characteristics of young children (ages 3-8) in

special education who were prenatally substance exposed in

order to compare them to the behaviors of non-substance

exposed children in special education. Two behavior rating

scales were utilized to compare the samples. These rating

instruments were the Conners' Teacher Rating Scale (CTRS)

and the Childhood Autism Rating Scale (CARS). These two

instruments were selected based on their abilities to

differentiate individuals with characteristics of

hyperactivity, conduct problems, depressed interactive

ability, aberant emotional response, maladaptation to

change, and communication disturbances. Each of these terms

has been used to describe infants and toddlers who were

prenatally substance exposed, but little research exists

which documents the characteristics of children over 3 years

of age. No research has been conducted to compare

prenatally substance exposed children to children being

served in special education on standardized behavior rating

scales.

83
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Due to the absence of prior research, an exploratory

design incorporating a research question with related

corollaries was chosen. This section discusses the results

of the study, presents implications for service provision

and suggests directions for future research.

Results of the Study

Before discussing the results of the study, cautionary

considerations need to be reiterated. First, research is

generalizable only to the extent that the sample

characteristics are representative of those characteristics

found in the population being studied. To the extent that

the subjects in this research study differs from subjects in

other geographically located populations, discretion should

be exercised when interpreting the results.

Secondly, the subjects were selected from among the

population of students enrolled in early childhood special

education classes in a large urban district in north central

Texas and several practical considerations precluded the use

of a randomly selected sample. The primary consideration

related to the small number of young children with available

documentation of prenatal substance exposure. All subjects

who could be positively identified as prenatally substance

exposed were included in the study. once these subjects

were identified, a finite number of students enrolled in the

target subjects' special education classes were available to

serve as the control group. The two groups were matched on
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age, gender and intelligence. Exact matches were not always

available based on ethnicity and annual family income.

Great diversity was noted between the two groups in the

marital status of the parents and the home environment in

which they resided. Diversity also existed in the

educational codes that had been applied to secure special

services. No attempt was made to control for the timing,

frequency, duration and drug of choice of maternal substance

abuse. No attempt was made to separate the effects of the

environment from the prenatal substance exposure.

The study demonstrated that behavioral characteristics

observed in young children in special education who were

prenatally substance exposed differ significantly, as

measured by the CTRS and the CARS, from the behaviors of

children in special education who were not prenatally

substance exposed. Thus, the research question and both

corollaries in the exploratory design were answered

affirmatively. Using SPSS discriminant analysis procedures,

the magnitude of specific behaviors gave clear indication of

group membership. Four of the five total scores from both

scales predicted group membership (prenatally substance

exposed (SE) or non-prenatally substance exposed (NSE)) with

80% accuracy. NSE subjects were classified as such with

73.3% accuracy, leaving 26.7% to be erroneously identified

as prenatally substance exposed. A higher percentage

(86.7%) of the SE subjects were accurately classified as
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such, and 13.3% were identified as no different from NSE

subjects. Although the CTRS and CARS total scores were able

to classify subjects into one of two groups at a rate that

was better than chance, it is not suggested that the scales

be used for that purpose. Potentially, 25 students out of

every 100 would be inaccurately identified as prenatally

substance exposed. Instead, the purpose of the discriminant

analysis was to identify if individual behaviors or groups

of behaviors accurately describe the population of

prenatally substance exposed children so that public school

systems can better prepare themselves to manage these

children. However, it was first necessary to conduct a

discriminant analysis of the total scores provided by the

behavioral rating scales in order to ascertain if the two

samples displayed different characteristics on general

measures. The accuracy of classification was used as a

measure to validate the function of the discriminant

analysis. Once it had been determined that group membership

could be discriminated, concentration was focused on the

individual items on the rating scales to identify the

variables of discrimination.

The results of the total scores discriminant analysis

gave a clear indication of the types of behaviors which

could set prenat .ly substance exposed children apart from

their peers. The analysis indicated significant group

differences on th CTRS measures of conduct problems
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(CTRSTI), hyperactivity (CTRST2), and the hyperactivity

index (CTRST4). The total scale for the CARS (CARSTOT)

which measures degree of behavioral abnormality, was also an

important discriminating variable. Significance of

differences ranged from p = .0006 for the CTRST2 to

p = .0288 for the CTRST1. The CARSTOT gave an indication of

group differences at p = .0016. The CTRS subscale which

rated behaviors described as passive-withdrawn (CTRST3), was

not an important variable in the discriminant analysis.

In addition to an indication of the significance of

differences between the groups on the scales totals, the

discriminant analysis program provides an indication of the

contribution of each variable to the discriminating power of

the function and also gives a correlation of the variable's

importance to group membership. The standardized canonical

discriminant function coefficient is the indicator of

contribution and can be thought of as the standardized

weight of the variable. An analysis of the contributions of

the total scores, reveals that the CTRST2 had a standardized

weight of .70758 which translates into an indication that

prenatally substance exposed children may be most notably

different from their peers on behaviors related to activity

level. An examination of the correlation between the CTRST2

variable and group membership (r = .7511) supported the

theory that hyperactive types of behaviors can be related to

prenatal substance exposure.
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Separate analysis of the CTRS and CARS measures

indicated that select behavioral characteristics were more

indicative of group membership than others. Significant

differences were discovered between SE subjects and NSE

subjects on 14 of the 28 CTRS items. These 14 items were

also discovered to contribute greatly to the discriminant

function and correlate highly with group membership. The 14

items validate the characteristics that have been predicted

in the literature to be descriptive of prenatally substance

exposed children as they grow older. The items have been

categorized according to terms used in the literature and

are listed in Table 16.

An examination of the CTRS items which were important

in discriminating between the subjects reveals the

similarities between the findings of the study and the

speculation in the literature. As a measure of validation,

it is noted that classification of subjects using the

ratings on the CTRS items was made with 100% accuracy.

Five of the CARS items were identified as important in

discriminating between SE and NSE subjects. The five items

measured abnormalities in personal relationships, the

ability to communicate, emotional responses, adaptation to

change and activity level. The discriminating abilities of

these items classified subjects into the two groups with 90%

accuracy.
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Table 16

Significant CTRS Items by Descriptive Category

Impulsive

2. Makes inappropriate noises when s/he shouldn't

15. Excitable, impulsive

Emotional lability

11. Mood changes quickly and drastically

5. Temper outbursts and unpredictable behavior

12. Quarrelsome

Disordered peer interactions

25. Uncooperative with classmates

8. Disturbs other children

24. Does not get along well with other children

17. Appears to be unaccepted by group

Disordered adult interactions

16. Excessive demands for teacher's attention

3. Demands must be met immediately

27. Uncooperative with teacher

Level of activity

14. Restless, always up and on the go

1. Restless in the "squirmy" sense

Again, these findings substantiate speculation that

behavioral characteristics of infants and toddlers who

were prenatally substance exposed continue to be problematic

as the children approach school-age. The findings also
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indicate that prenatally substance exposed children do

differ significantly from children being served in special

education on these behavior patterns. The CTRS and CARS

rating scales were used to identify specific characteristics

where differences of behavioral magnitude occur. The scales

should never be used to classify children as prenatally

substance exposed or non-prenatally substance exposed.

Implications

With 11% of the population being born prenatally

substance exposed (Chasnoff, 1988a), there will be a

substantial impact on educational service systems as these

babies reach school-age. Predictions are that 42% of the

children who are prenatally substance exposed will need

special education services (Howard, 1989). Although the

findings of the present study must be interpreted with some

caution, it is probable that the aberrant behaviors

demonstrated by children in special education who were

prenatally substance exposed will be different from the

behaviors of the non-prenatally substance exposed students

in special education. The most efficacious approach to

address the problem is preventative. Unfortunately, school

systems have little influence over the total ecology of

children and their families.

The behaviors demonstrated by children born to maternal

substance abusers appear to be similar to multiple aspects

of the behaviors of recognized disability conditions, but
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unlike any one single condition. Behavioral differences are

evident in the quantity and not necessarily the quality of

maladaptive behaviors. Interventions exist which can

ameliorate the effects of prenatal substance exposure

(Chasnoff, 1991). Interventions for this population may

need to be unique combinations of several different existent

strategies (Dixon, Bresnahan & Zuckerman, 1990). It is

essential that interventions be developed without attempting

to establish a new disability category of prenatally

substance exposed. The establishment of a new category

would further stigmatize the population and alienate them

from the mainstream (Harpring, 1990; Shores, 1991).

The best prognosis for prenatally substance exposed

children results from the provision of early intervention

which includes the family (Shores, 1991). A follow-up study

of 300 prenatally substance exposed babies and their mothers

who had received early intervention indicated that, at age

3, 90% had normal IQs, 70% had no behavioral problems and

60% did not need speech therapy (Toufexis, 1991). These

outcomes indicate that needs for special education services

at school age would be minimal and perhaps even unnecessary

if early intervention was provided. Children who require

limited special education services are more successful in

their school careers than those who require extended

services as might be necessary without early intervention

(Schneider & Byrne, 1984). Early intervention is also more
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cost effective which is an important consideration given the

current costs of developing special programs for students

who were prenatally substance exposed. For every $1.00

spent in early intervention, $3.00 will be saved in public

school education costs (Britcher, 1991).

A novel consideration for the provision of early

intervention with the population of children who were

prenatally substance exposed is raised regarding the site

for the provision of services. Most early childhood

intervention programs, especially those which serve children

under the age of 2, are home-based. An interventionist

enters the family home and demonstrates techniques and

handling procedures which will benefit the child. Families

of children who were prenatally substance exposed may be so

embroiled in the drug culture that home-based services would

be unadvisable based on concerns for the safety of the

interventionist and the family's ability to follow-through

with the recommended treatment. Early intervention has the

potential to substantially reduce the amount of specialized

services required later, but traditional home-based models

may be ineffective.

The behavioral characteristics of young children who

were prenatally substance exposed are different from the

characteristics of children currently being served in

special education. It remains unknown as to whether or not

public education will be able to provide adequate service
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to this population. Teachers will need to be trained to

deal effectively with the population in order to maximize

the optimal outcome of educational interventions. The best,

and most elusive, approach is prevention.

Recommendations for Future Research

The findings of this study suggest the need for further

research in describing the population of young children who

were prenatally substance exposed. Assessment instruments

which differentiate other types of disabilities may

facilitate further awareness of the problems encountered by

the population. Specific areas of assessment include:

cognitive functioning (particularly problem solving and

reasoning abilities), language development, and social

competence. Studies which incorporate larger sample sizes

will present a better profile of subject characteristics.

Research needs to be conducted to compare the effectiveness

of a variety of interventions in relationship to the

disabilities being defined.

The present study analyzed differences between a sample

of children who were prenatally substance exposed and a

sample of non-prenatally substance exposed children. The

recommendation is made to analyze differences within the

population of children born to maternal substance abusers.

It is easy for stereotypes to blind an observer to unique

characteristics within this population (Weston, Ivins,

Zuckerman, Jorus & Lopez, 1989). The greatest need is in
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the area of longitudinal research to document the development

of the aging prenatally substance exposed population. The

effects of prenatal substance exposure on future

reproduction remains to be seen.

Finally, further research is needed to differentiate

the effects of prenatal substance exposure from the

influence of the postnatal environment. Such research would

have far reaching effects on the intrusiveness of the social

service system in addressing the issue of prenatal substance

exposure.
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Documentation for the Presence or Absence of
Prenatal Substance Exposure

Source of Information: (may include more than one)

District Supervisor ECI Records

Child's Teacher Social Case History

School Records Other:

Student Identification #

Date of Birth Age 1-Male 2-Female

Race/Hispanic Origin: 1-Asian Pacific 2-Black 3-Caucasian
4-Native American 5-Hispanic 6-Other

Living Environment: 1-Own Home 2-Relative's Home
3-Foster Home 4-Hospital

Zip code:

Marital Status of parent(s):

Parents: Occupation

Mother

Father

Maternal age at birth:_

Age of biologic siblings: #1
#2
#3
#4
#5

Education

Number living in home:

#6 1
#7
#8
#9

#10

Medical Diagnosis (if any):

Educational Code (if any):
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Pregnancy.Complications Associated with Substance Abuse:
(check all indicated)

Notes
Poor nutrition
Low maternal weight gain
Abruptio placentae
Inadequate utilization of prenatal care
Presence of infectious diseases
:Hypertension and tachycardia
Preterm labor and delivery
Precipitous delivery
Positive toxicology at delivery
Occurrence of accidents/family violence|
Episodes of depression, low self-esteemf
Self-reporting
Substances used:

Perinatal Evidence of Prenatal Exposure to Substance Abuse:
(check all indicated)

Notes
Positive toxicology screen
Meconium staining
Intrauterine growth retardation
(indications of SGA)
Microcephaly
head circumference:
Prematurity
gestational age at birth:
Infections
Describe:
Neurobehavioral abnormalities
Describe:

Feeding Difficulties
Small CNS bleeds
Neonatal Intensive Care Admission
Other complications

Additional comments:

(Adapted from Dixon, Bresnahan & Zuckerman, 1990; Lewis,
1990; Office of Inspector General, 1990)
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Items By Code and Description

Childhood Autism Rating Scale

SE NSE
x SD x SD

Item Code Description

1 CARSI Relating to people 2.17 .67 1.47 .48

2 CARS2 Imitation 1.30 .62 1.10 .28

3 CARS3 Emotional Response 2.60 .51 1.53 .58

4 CARS4 Body Use 1.70 .62 1.57 .62

5 CARS5 Object Use 1.70 .73 1.40 .43

6 CARS6 Adaptation to Change 1.80 .84 1.16 .45

7 CARS7 Visual Response 1.37 .72 1.33 .70

8 CARS8 Listening Response 1.57 .62 1.07 .26

9 CARS9 Taste, Smell, and
Touch Response and
Use 1.47 .52 1.20 .41

10 CARSI0 Fear or Nervousness 1.73 .82 1.40 .51

11 CARS1l Verbal Communication 2.40 .74 1.93 .46

12 CARS12 Nonverbal
Communication 1.30 .59 1.17 .36

13 CARS13 Activity Level 2.03 .81 1.43 .50

14 CARS14 Level and Consistency
of Intellectual
Response 2.47 .69 1.27 .48

15 CARS15 General Impressions 1.30 .41 1.00 .00
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Items By Code and Decsription

Conners' Teacher Rating Scale

SE NSE

Item Code DescriptionX SD X SD

1 CTRS1

:2 CTRS2

3 CTRS3

4 CTRS4

5 CTRS5

6 CTRS6

7 CTRS7

8 CTRS8

9 CTRS9

10 CTRS10

11 CTRS1l

Restless in the
squirmy sense

Makes inappropriate
noises when s/he
shouldn't

Demands must be
met immediately

Acts smart
(impudent or
sassy)

Temper outbursts
and unpredictable
behavior

Overly sensitive
to criticism

Distractibility
or attention span
a problem

Disturbs other
children

Daydreams

Pouts and sulks

Mood changes
quickly and
drastrically

2.60 .74 1.47 1.25

1.73 1.03 .46 .74

12.33 .99 11.33 1.15

19.67 1.30 11.00 1.13

1.67 1.23 .53 .83

.831.60 1.12 1.40

2.47

1.80

1.00

.83 2.00 1.00

.94 .80 1.08

.65 1.07 .96

1.27 1.10 1.00 1.00

1.73 .96 1.73 .83

(table continues)
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Conners' Teacher Rating Scale (continued)

Item Code

12

1:3

14

15

16

CTRS12

CTRS13

CTRS14

CTRS15

CTRS16

17 CTRS17

18 CTRS18

19

20

21

22

23

CTRS19

CTRS20

CTRS21

CTRS22

CTRS23

SE NSE
X SD X SD

1.73

.73

2.47

2 . 33

Description

Quarrelsome

Submissive attitude
toward authority

Restless, always up
and on the go

Excitable,
impulsive

Excessive demands
for teacher's
attention

Appears to be
unaccepted by
group

Appears to be
easily led by
other children

No sense of
fair play

Appears to lack
leadership

Fails to finish
things that s\he
starts

Childish and
immature

Denies mistakes
or blames others

1.20

1.33

1.27

1.60

2.07

1.40

.93 1.09

(table continues)
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1.22

.96

.99

1.13

.67

1.00

1.27

1. 13

1.04

1.00

1.09

1. 13

.33

1.53

1.33

1.67

1.33

1.40

1.40

.94

1.11

1.22

1.24

1.03

1.24,

.49

.99

1.01

.89

.98

.91

1.09

.. 1 Igill1Ignin.IMMMB-4-m

2.20 1.01

1.07 1.03



Conners' Teacher Rating Scale (continued)

Item Code

24

25

26

27

28

CTRS24

CTRS25

CTRS26

CTRS27

CTRS28

Description

Does not get along
well with other
children

Uncooperative
with classmates

Easily frustrated
in efforts

Uncooperative
with teacher

Difficulty in
learning

SE NSE
X SD X SD

1.27

1.33

1.53

2.47

1.80

.96

.96

1.12

.74

1.08

1.47

.40

1.00

2.00

.80

*64

*63

.76

.82

.90
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