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ABSTRACT

Objective: To determine whether children at risk for the development of adult alcohol dependence would show greater

"behavioral inhibition" to the unfamiliar, an early childhood temperament characteristic. Method: One hundred peer play

evaluations were conducted blindly with preschool children from families selected to be at high or low risk for developing

alcohol dependence. Each child was paired with different children (same-sex pairs) in independent sessions to determine

the stability of the behavioral response. Results: High-risk children spent significantly more time staring at the other child

during the peer play session while refraining from engaging in play, and significantly less time speaking to the other child.

Significantly more time was spent proximal to the parent, but only on the first peer play session. These behaviors have

been shown to be indicators of behavioral inhibition. Conclusions: These findings suggest that the presence of behav

ioral inhibition to the unfamiliar in childhood may be a risk factor for later development of alcohol dependence. While there

is abundant evidence that childhood externalizing behaviors are risk factors for later development of substance depen

dence, the present results suggest that internalizing behaviors may be a pathway as well. J. Am. Acad. Child Adolesc.

Psychiatry, 1999, 38(4):41 D-420. Key Words: alcoholism risk, behavioral inhibition, peer play, temperament.

Twin, adoption, and family studies provide considerable
evidence that alcoholism is heritable (see Hill, 1994, for
review). The risk of developing alcohol dependence by
adulthood is higher for both female and male offspring of
alcoholic parents (4- to 6-fold higher) than it is for off
spring of nonalcoholics (Bohman et al., 1981; Cloninger
et aI., 1981; Goodwin et al., 1973). Several research
groups have proposed that there are temperament predis
positions to substance use (Hill et al., 1986, 1990; Tarter
et al., 1990; Watson and Clark, 1993). Among the tem
perament dimensions most often discussed as being
related to substance use in adolescence, behavioral under-
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control and negative affectivity appear most prominent
(see Stice et al., 1998, for review).

The relationship between behavioral undercontrol in
adolescence and later development of alcoholism was
emphasized in 3 early longitudinal studies (jones, 1968,
1971; McCord and McCord, 1962; Robins, 1966). A
more recent longitudinal study (Mannuzza et al., 1993)
found that the presence of a number of externalizing
disorders in childhood, including conduct disorder and
attention-deficit hyperactivity disorder, is predictive of
young adult alcohol problems. Similarly, Caspi et al.
(1996) found that boys who were classified as undercon
trolled at age 3 were 2.7 times more likely to have a diag
nosis of alcohol dependence at age 21.

However, less is known about internalizing disorders
as a pathway to adolescent and/or adult substance abuse.
Emotional distress including depression and anxiety has
been related to adolescent substance use (Newcomb and
Bender, 1989). Also, internalizing symptoms have been
reported to be in excess of population rates among high
risk offspring of female alcoholics (Hill and Muka, 1996)
and among community-based children of alcoholics
(Colder and Chassin, 1993). With possible links between
internalizing symptoms and alcohol use in adolescence,
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the question arises as to how early in development tem
perament differences can be observed in high-risk chil
dren (children who collectively have a higher statistical
risk than controls due to greater genetic loading).

Temperament refers to the constitutionally based,
inherited predisposition to respond to situations and per
sons in particular ways. This individual difference in reac
tivity and self-regulation has captured the interest of a
number of investigators over the past 20 years (Buss and
Plomin, 1975; Goldsmith and Gottesman, 1981; Thomas
er al., 1970). Temperament characteristics, thought to

provide the foundation for adult personality, are present
early in life, stable over time, and strongly influenced by
biological factors (Thomas and Chess, 1977) . One tem
perament dimension that has been extensively studied in
both children and adults is the initial reaction to unfamil
iar people or situations. In adults, this temperament style
includes variation in the tendency to withdraw from the
novel or variation in the disposition toward either intro
version or extraversion. Children described as shy or
inhibited typically withdraw when confronted by novelty,
sropping their ongoing behavior, ceasing vocalization, and
clinging to a familiar figure.

Thomas and Chess (1977), in their landmark study,
found that infants with a tendency to withdraw from new
situations and people were at risk for developing avoidant
or overanxious disorders in childhood. Thus, withdrawal
from novelty appears to be an enduring temperamental
dimension from infancy through childhood (Chess and
Thomas, 1977, 1984; Kagan, 1994).

The Harvard Child/Infant Study, one of the largest
ongoing research efforts devoted to the study of behav
ioral inhibition in infants and preschool children, has
tracked the continuity of this temperament across
development (Kagan et al., 1984; Reznick er aI., 1986).
From this effort it has been determined that approx
imately 10% to 15% of U.S. white children are born
with a temperamental predisposition to be irritable, shy,
or introverted. This determination was based on scored
behaviors from laboratory observations, enabling the
investigators to determine a consistent pattern of
approach or withdrawal using familiar or unfamiliar
persons or roys as stimuli. Among the signs of inhi
bition observed were a long latency to interact, a ten
dency to remain proximal to their parem when facing
new situations, and a tendency to stare at other pre
school children without speaking rather than entering
into play with the other children. (Note that these chil-
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dren spoke freely with their parent, without hesitation
and with clarity.)

While the links between early childhood behavior
and adult adjustment have not been firmly established
with respect to alcohol dependence, we do know that
children of alcoholics are at higher risk for a number of
childhood psychopathologies (Hill and Hruska, 1992;
Hill and Muka, 1996; Reich er al., 1993). Also, we know
that internalizing symptoms appear to predispose ado
lescents to substance dependence (Clarkin er aI., 1984;
Kellam et al., 1983). To our knowledge, however, pre
school children of alcoholics have not previously been
studied in a peer play situation designed specifically to
elicit behavioral inhibition. Such a study would provide
empirical evidence about possible continuities between
behavioral characteristics in early childhood and ele
vated risk for alcoholism in adulthood. On the basis of
the increased risk of internalizing disorders seen in chil
dren of alcoholics compared with controls, we predicted
that children of alcoholics might show greater behav
ioral inhibition than children of controls.

METHOD

Subjects

Two groups of children between the ages of 4 and 6 years were
studied: a high-risk group consisting of 18 children (I I males and 7
females) and a low-risk group of 18 child ren (13 males and 5
females). All resided in the Pittsburgh metropolitan area. Within the
constraints of availability for testing, an attempt was made to match
eligible children from the experimental and control groups for age,
socioeconomic status, and gender (Table I). All participating parents
signed informed consent forms.

A unique feature of this study was that unlike previous studies of
2-child play behavior, which based conclusions on a single pairing of
children (Kagan et al., 1984; Reznick et al., 1986; Rosenbaum er al.,
1988), each child was paired with up to 3 children, 1 per session .
These sessions were separated by no less than a week and no more
than 2 months. This design enabled testing for the stability of the
observed behavior across sessions (e.g., a temperamental trait rather
than simply a respon se to a particular child or type of child) . As a
result of this repeated-measures design, 100 evaluation sessions were
conducted (36 children participated in the first session , 34 com
pleted 2 sessions, and 30 completed 3 sessions). Because of the highly
selected nature of the families available for study, multiple members
of some families were included.

The high -risk children were the offspring of parents who came
from rnulrigencrarional, high-density alcoholism ped igrees. These
target pedigrees had been developed as part of an ongoing family
study. Pedigrees were included in the larger study only if there were 2
alcoholic brothers available for in-person psychiatric interviews and
laboratory testing. Thus, one parent came from the "target" pedigree
and met the following inclusion criteria : (I) member of a pedigree
with a high density of alcoholism which included 2 alcohol-dependent
probands, at least I of whom had been in treatment at the time of
selection for study; (2) absence of recurrent depression, schizophre-
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TABLE 1
De mographic C haracteristics of H igh- and Low-Risk Children

Evaluated Ove r 100 Sessions

Note: Values represent mean ± SO or no. (%) .
" Inclu des 9 half- or ado pted siblings.
b A 2 X 2 X' analysis compared the number of children whose

parents were dete rmin ed to be in these 3 categories with those falling
in the semiskilled and unskilled categories (X' = 2. 12, P not sig
nificant ). Where both parent s were employed, an average score was
obta ined . Calculat ions , usi ng a co mbinat ion of ed uca t ion and
occupational scores, were based on Hollingshead 's Four Factor Ind ex
(197 5).

nia, and primary dru g dependen ce in the proband pair or first-deg ree
relatives. The psychiatr ic background of the mar rying-in parent was
free to vary. Although the larger study contains nonwhite fami lies,
only white families were included in the subsample to increase the
homogeneity of th e sample. Kagan (1994) noted that behavior al
inhibition does appear to vary with race, with those of Asian back
ground having higher rates of behavioral inhibition.

Control children were selected on the basis of one parent 's being
a member of a pedigree with a low density of alcoholism that had

High-Risk Low-Risk
(n = 18) (n = 18)

65.67 ± 9.7 58.28 ± 8.6

II 13
7 5

4.78 ± 1.8 0.11 ± 0.3
33.78 ± 4.3 35.06 ± 2.7
35. 17 ± 5.3 36 .50 ± 2.9

2.89 ± 0.8 2.50 ± 1.2

Diagnostic Assessments

At least one parent of each child (N = 37) had participated in the
larger family study. T hey had been evaluated in person by a trained,
rnaster 's-level clinician , using portions of the Nat ional Inst itute of
Ment al Health 's Diagnostic Interview Sched ule. All structu red inte r
views were followed by a second clinician-ad minis tered interview
(M. D . psychiatr ist or Ph.D . psychologist), and a con sensus diagnosis
was reached as previou sly described (H ill, 1992). So me parents,
usually those marrying into the pedigree (N = 27), were admi nistered
an abbreviated lifetim e screening inte rview, based on porti ons of the
Diag nos tic Interview Schedule, to obtain Axis I diagnostic infor
mati on (alcoholism, major depressive disorder, anx iety disorders,
schizophrenia, and d rug depend ence) at the time they accompani ed
their child to the laborato ry.

T herefore, in-person diagnostic information was available for a total
of 64 parents. Eight parents were diagnosed by fam ily history only. In
additi on, on the day of the child's assessment , a spouse family history
which sought current inform ation on the parent not participating in
the play session and his/her first-degree relatives was com pleted. T his
enabled us to det ermine wheth er the parent not accompanying the
child to the play session (usually the father) was in remission or cur
rently meeting criteria for alcohol dependence (Table 2).

been screened for both alcoh oli sm and absence of other Axis I
psychopathology (the same psych op athology excluded from th e
alcoholic pedigrees). In most cases, the other parent also had min
imal family histor y of alcoh olism (Table 2).

T he parents were recru ited by the pro ject coord inator, who was
not involved in the laboratory-based assessme nt or sco ring of the
behavioral inhibition measures. O ther research staff conduc ted the
testing and cod ing and were blind to the risk status of the chi ld 's
fami ly. The 30 -min ute peer play session involved 2 same-sex chil
dren, random ized for affected status of their parents. T he procedures
were designed to obt ain an index of each child 's behavior when con
fronted with having to play with an unfamiliar child . Prior to their
arrival, parents had been instru cted to meet the research staff at a dif
ferent location so that the children would not meet each other before
testing. The children were in t rod uced immediately befor e th ey
entered the testing room , at which time on-line coding began.

18 (100)16 (88.9)

Age (mo nt hs)
Gender

Male
Female

No. of 1st- and Znd-degree
relatives alcoholi c

Mother's age (years)
Father's age (years)
No. of children in fam ily"
No. (%) of child ren in

professional,
semiprofessional , and
skilled occupatio n homes"

TABLE 2
Parenta l Diag noses

H igh-Risk Low-Ri sk

Mother Father Mo ther Father
(11 = 18) (11 = 18) (11 = 18) (11 = 16)

Alcoh ol dependence 7 08.9) 11 (6 1.1) I (5.6) 11 (68.8)
Anxie ty disorders 0 0 0 0
Major depressive disord er 0 2 (11.1) 0 0
Drug abuse/dependence I (5.6) 4 (22 .2) 0 0

Lifetime" C urren t" Lifetime C urrent

Moth er Father Mother Father
(11 = 18) (n = 18) (11 = 18) (11 = 18)

0 2 (11.1)' 0 1 (5.6)'
0 3 (16.7) 0 3 (16.7)
0 0 0 0
I (5.6) 2 (11.1) 0 I (5.6 )

No te: Values represent no. (%).
" Lifetime diagnosis (Research Diag nost ic Criteria and DSM-III criteria).
b Cur rent d iagnosis (Research Diagnostic C riteri a and DSM-III criter ia) of the parent at the time rhc child was assessed. There was no infor

mation available for 2 high-risk fath ers who did not live in the child's home.
" All control fam ilies and marr ying-in spouses were free of alcoholism, with 2 except ions. In the case of the alcoh olic father who marr ied into

the family, 4 of 12 first- and second-degree relatives were alcoho lic. In the other case (from a target fam ily), the alcoholic fath er was the only
relative affected (I of 12 first- and second-degree relatives). Thus, the familial loading for alcoholism remained quite small. T he 2 alcoho l
dependent control fathers also met criteria for drug dependence.
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Assessing children from rhe ongoing family study pro vided 2
advanrages. First , the psychiatri c status of first- and seco nd-degree
relarives of these children was known. Alcoholism was diagn osed in
74% of the male pro band s' male siblings and 41% of their sisters,
resulting in approximately 4 first- and second-degree relatives of the
child being alcohol-dependenr. Second. the comorbidity in parenrs
was lower than that seen in epide miological stud ies of alcoh ol ics
(Helzer and Pryzbeck, 1988; Kessler et al., 199 4). This factor is espe
cially important in identifying possible temperamenr characteristics
in offspring of alcohol ics that might be specifically prodrom al of
alcoholism. For example. other work (Rosenbaum et al., 1988) sug
gests that children of parenrs with major depressive disorder show
elevated rates of behavioral inh ibition.

Procedures

The parenr accompanying the child to the session remained with
his/her child throughout the testin g, sitt ing quietly in the playroom.
The play session was expl ained to the parenr , who was asked to
attend to the child but to not participate in the session. T he parenr
was asked to not give the child any instru ctions unless he/she believed
the child was imminenrly at risk of harming himsel f/h erself or th e
other child . Compliance with th is request along with any nonverbal
behaviors of the parenr were scored off-line by use of a videotape of
the sessions. (Any non compliance would be the occasion for exclu
sion of the child's data. )

Observations were made duri ng the 30-minute play session thro ugh
a I-way mirrored window supplemenred by cameras which provided
add itional views of the playroom through monitors in the observa
tio n room where coders were located. Two prima ry raters. one per
chi ld. liste ned with headphones to verb alizati on s of th e chi ld ren
recorded by microphones placed at strategic poinrs in the playroom
ceili ng. In addition, during th e on -lin e live cod ing , each pr imary
rater had another staff member observing the same child to serve as a
backup so that no behaviors were missed. Primary coders operated a
software-based data collection system of microswirches (one for each
behavior) to precisely qu antify th e time spenr in each beh avior. A
videotape of the session enabled coders to perform off-line scoring
for verification. Any discrepancies were noted and resolved through
the consensual agreemenr of 3 coders.

Before initiating coding of dat a, the laboratory coders first
received extensive training in using explicit inclusion/exclusion crite
ria to categorize the behaviors to be scored . At the completion of
training, all coders met an inrerrater reliabil ity criter ion of r = 0.9 0
with other coders. The sessions were scored for (1) latency of the first
occasion to speak; (2) amounr of time spenr proximal to the parenr
(withi n the parent's reach ); (3) th e amounr of time staring at th e
other child. neither speaking nor playing with the child at the time
the staring occurred; (4) tot al time speaking (not including any inte r
change with parenr); and (5) latency to touch the toys.

Data Analysis

A repeated-measure s ana lysis o f varia nce (AN O YA) was per
formed to determine the effects of risk group . repeated sessions, and
the ir interaction on 5 selected depend enr measures (laten cy to touch
toys. laten cy to speak. total time staring at the other child. tot al time
speaking, and total time proximal to the parenr). The goal of th is
analysis was to determine whether the indicators of behav ioral inhi
bit ion were stable over time (independent of session effects resulting
from pairing the child w ith 3 d ifferent children) . This an alysis
included all subjects tested including families with multiple sibs.
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Because of concerns related to the non independence of dat a col
lected for sibs, a second analysis was performed using only one child
per family. Because of the smaller number of children available for this
analysis, non parametric procedures were used. These analyses were
conducted for averaged scores across multiple sessions as no significant
session or session by group effects had been found in the ANOYA.

RESULTS

Demographic Character istics

Table 1 shows the demographic characteristics of the
children and the degree of familial loading for alcohol
dependence. All peer play sessions were conducted with
same-sex children who were between the ages of 4 years,
4 months and 6 years, 11 months. Children from the
high - and low-risk groups did not differ with respect to

the age of the mother or father or number of children
in the family. The socioeconomic status of the high-risk
children was somewhat lower than that of the low-risk
group, though not significantly.

Parental Diagnosis

The high-risk children (having an average of 4.8 first
and second- degree alcoholic relatives) frequently came
from homes in which a parent was alcoholic (Table 2).
The parents' diagnoses were made using DSM-III crite
ria for Axis I psychop athology. (DSM-III was the diag
nostic system in use when many of the famil ies first
entered into the larger family study.) In addition , a
Research Diagnostic Criteria (ROC) diagnosis of alco
holism (3 out of 4 symptom categories must be positive)
was also made. Thus individuals who met our criteria for
alcoholism met criteria for both DSM and ROC.

Detailed assessments of the mother's drinking and/or
drug use during pregnancy were evaluated because of
the high rate of lifetime diagnoses of alcohol ism. It was
determined that 21% of the mothers did drink during
pregnancy, though most decreased their intake once they
determined they were pregnant.

Analysis of Continuous Data

Data for 30 child ren who completed all 3 sessions
were analyzed with a repeated-measures ANOYA, using
the appropriate Greenhouse-Geisser corrected degrees of
freedom. (Two high -risk children completed 2 assess
ments, and 3 high-risk children and 1 low-risk child
completed only 1 assessment .) Measures revealing un
equal variances by risk group were corrected by using a
log transform of 1 + the raw scores (several values were
0). Significant high - and low-risk differences were found
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for total time staring at the other child (F = 5.72, df =

1/28, P = .024). In addition, the high-risk children
exhibited less total time speaking (F= 4.07, df= 1/28, P =
.053). It should be noted that the Harvard studies have
shown that a reduction in total frequency of sponta
neous comments and a long latency to begin to speak to
the examiner differentiated the inhibited from the unin
hibited children (Kagan et al., 1988).

No significant differences by session or group by ses
sion were detected. Absence of session effects indicated
that the behavioral measures studied show stability over
time and in encounters with various children. A repeated
measures ANOYA for the proximal to parent variable was
not significant (F = 3.27, df= 1/28, P = .082). However,
this was largely the result of habituation across sessions. A
significant difference between risk groups was seen for the
first session (t = 2.19, df= 33, P= .036).

Although data were first analyzed using raw scores from
each session (ANOYA), the average time spent in each of
the behaviors of interest was calculated and analyzed to
illustrate the magnitude of the effect by risk group. As
may be noted, the differences were rather dramatic in
some cases. The high-risk children spent a significantly
longer time staring at the other child (46.4 ± 17.7 seconds
versus 7.3 ± 1.5 seconds; t= 2.26, df= 33,p = .03). Also,
high-risk children spent a significantly shorter time speak
ing to the other child (106.5 ± 17.8 seconds versus 172.2 ±

20.5 seconds; t = 2.42, df= 34, P = .02).

Analysis Using One Child per Family

To ensure that the results were not found because mul
tiple children from some families had been included, a
Mann-Whitney U test was performed for the average
time the child engaged in each of the behaviors found to
be significant in the ANOYA. The U test for average
amount of time speaking was significant (U = 26.0, P =
.030), whereas the average amount of time staring was
only marginally significant (U = 27.0, P = .058).

Nonparametric Analysis of Extreme Scores

As an additional test of the robustness of our findings,
we sought to classify the children into 2 groups based on
scores found to be most extreme from data collected by
Kagan and colleagues (Kagan, personal communication,
1996). Thus, cutoffs of >1 minute for staring and for
being proximal to the parent, along with a cutoff of <1
minute of speaking during the 30-minute session, were
chosen. Chi-square analyses of data collected from the
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100 evaluations revealed that significantly more high-risk
children met the> 1 minute criteria for staring (X2 = 3.91,
df= 1, P < .05). Also, significantly more high-risk chil
dren spent> 1 minute proximal to the parent (X2 = 4.09,
df= l,p < .04).

DISCUSSION

The presence of internalizing disorders in childhood
and adolescence has been discussed with respect to ele
vated risk for alcohol dependence (Hill and Muka, 1996;
Kellam, 1990; Kellam et al., 1983; McCord, 1988;
Parker and Asher, 1987), though much less frequently
than externalizing disorders. Kellam (1990) noted that
shyness in combination with aggressive behavior among
first-grade boys is associated with a greater likelihood of
developing both delinquency and substance use than is
aggressive behavior alone. A similar finding was reported
by McCord (1988), who found that boys rated as both
aggressive and shy were most likely to become alcoholics
or criminals.

The present data demonstrate that preschool white
children, with familial loading for alcoholism far in
excess of that found in the general population, are more
likely to be behaviorally inhibited to the unfamiliar than
are children of parents without familial loading. Dawson
and Grant (1998) found that only 9.4% of a representa
tive sample of 42,862 U.S. adults had 25% or more of
their relatives affected with alcoholism. This is in con
trast to the high-risk sample used in the present study, in
which all of the parents had 25% or more of their rela
tives affected with alcoholism.

Increased behavioral inhibition among the high-risk
children was seen for the 3 major variables (staring,
spending time proximal to the parent, and total time
speaking to the other child). We did not find statistically
significant differences by risk group for latency to touch
toys or latency to speak. These results indicate that the
amount of time spent staring and speaking during a peer
play session is relatively independent of with whom the
child is paired. However, response to the play setting
appears to habituate somewhat inasmuch as the proxim
ity to the parent measure was found to be significant only
at the time of the first session.

There are a number of possible explanations for why
increased behavioral inhibition (increased staring,
increased time proximal to the parent, and decreased
speaking to the other child) was observed in these high
risk children. Behavioral inhibition appears to represent
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the behavioral manifestation of a lower threshold for
limbic system arousal and increased central noradrener
gic activity, both of which have been implicated in fear,
anxiety, and inhibition (Charney and Redmond, 1983).
Kagan et al. (1987) found that inhibited children had
higher heart rates, greater pupil dilation, higher cortisol
levels, and increased urinary catecholamine levels, all of
which would appear to be consistent with the notion of
greater limbic arousal.

The high-risk children may exhibit a higher frequency
of inhibition because of biological susceptibility for
increased limbic arousal, perceived as an undesirable anx
ious condition which makes the use of antianxiety agents,
such as alcohol, particularly attractive. Increased limbic
arousal may represent a common vulnerability factor for a
number of adult psychopathological conditions including
panic disorder, agoraphobia, major depressive disorder, as
well as alcohol and/or drug dependence. Offspring of par
ents with panic disorder, agoraphobia, and major depres
sive disorders, who have a higher risk for developing
anxiety disorders as a result of their familial loading, are
more likely to exhibit a behaviorally inhibited temper
ament (Rosenbaum er al., 1988). These investigators, like
the present study, used the peer play observation method
developed at the Harvard Child/Infant Laboratory. How
ever, the present study was designed to reduce cornorbid
ity in the parents and extended kin of studied children, a
condition necessary to describe adequately the relation
ship between temperamental antecedents in childhood
and alcoholism in adulthood.

Although we do not expect that all children in the
high-risk group will develop alcohol dependence, we
expect that, as a group, a higher proportion of high-risk
children (those with multiple alcoholic family members)
will develop alcohol dependence (Bohman et al., 1981;
Cloninger et al., 1981; Goodwin er al., 1973). Consis
tent with the hypothesis of increased limbic arousal
among these high-risk children, we have found increased
baseline heart rate in both adult alcoholics and their
nonalcoholic siblings when they are confronted with the
minimal challenge of a cognitive task in a laboratory set
ting (Hill et al., 1992).

Although the biological explanation appears particu
larly attractive, we must entertain the possibility that the
environmental conditions presented to children from
alcoholic homes could facilitate the presence of surveil
lant behavior, fear, and uncertainty. In this study it was
not possible to separate the effects of genetic loading for
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alcoholism from the effects of living with an alcoholic
parent. With respect to environmental exposure, the
majority of the fathers who were alcoholic by lifetime
diagnosis were drinking at the time of assessment. In
contrast, only 1 of the 7 mothers who were alcoholic by
lifetime diagnosis was currently drinking. In either case,
only 7 high-risk children lived in homes in which
neither parent met criteria for alcohol dependence at the
time of assessment. Currently, it is unknown what effect
living with an actively drinking parent might have on
preschool child's tendency to be fearful of new situations
or unfamiliar persons.

The research design chosen emphasizes families in
which greater severity is exhibited (multiple affected
cases within the extended pedigree) . A research design
that enriches the sample for alcohol dependence in rel
atives increases the possibility of finding a relationship
between a biological predisposition (e.g ., behavioral
inhibited temperament) and alcohol dependence should
such a relationship exist. Therefore, studies of children
from alcoholic families with minimal comorbidity and
greater severity would appear to be an important step in
determining whether temperament contributes to the
etiology of alcohol dependence (Hill and Neiswanger,
1997). Thus, we believe that the temperament effects
seen in these high-risk children are largely the result of
the alcohol dependence diathesis of the pedigrees from
which the parents were drawn and/or the effects of liv
ing with alcoholic parents.

While the present results are intriguing, further work
is needed with expanded samples of offspring of alcohol
dependent parents. Ideally, one would prefer to study
children of affected parents who have been abstinent
during the duration of the child's life. Obviously, this is
a difficult sample to acquire. Nevertheless, the present
results suggest that alcohol dependence can be included
among other major psychiatric disorders (major depres
sive disorder, agoraphobia, anxiety disorders) as one that
may have underpinnings from the temperament domain
which are most easily seen in childhood through the study
of offspring of clinically diagnosed parents (Rosenbaum
et al., 1988).

Clinical Implications

The results of this study indicate that children from
alcoholic families may be at greater risk for displaying a
behaviorally inhibited temperament. While the child
hood risks associated with behavioral undercontrol (acci-
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dents, school problems) are well known and more
prominent among children from alcoholic families, the
risks associated with extreme behavioral inhibition are
less well studied. In contrast, behaviorally inhibited chil
dren are often viewed by parents and teachers as "good"
children because they are not as disruptive as children
with externalizing behavior problems. However, there
may be adverse effects for the child. The shy child may
find making friends much more difficult. The child may
experience greater distress from living with an alcoholic
parent without the buffering effects of childhood friends.
This early childhood pattern could lead to further alien
ation and lack of social skills in adulthood. The shy,
young child also may disengage more readily from class
room participation, ultimately finding school less reward
ing. Recognition by teachers that behaviorally inhibited
children are at risk for a variety of problems may provide
opportunities for intervention. For example, school
based programs that teach social skills to children iden
tified as behaviorally inhibited could be effective in
reducing psychiatric and substance abuse problems,
when applied both to community samples as well as to

high-risk children from alcoholic homes.
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Behavioral Inhibition and Developmental Risk

NAIMAH Z. WEINBERG, M.D .

Why do children from the same environment and gene
pool experience such different developmental outcomes?
Why do children with the same diagnosis follow such
varied courses? One key to help us understand these dif
ferent trajectories is the study of temperament, a true
biopsychosocial phenomenon.

The article by Hill et al. (1999) brings together th is
important subject. temperament, and a significant pop
ulation. children from alcoholi c fam ilies. H ill and her
associates found significantly elevated rates of "behav
ioral inhibition to the unfamiliar" in children from fam
ilies with a strong alcohol pedigree. Given that children
of alcoholics (COAs) face a variety of developmental
challenges, this timely and provocative report raises sev
eral important questions:

What is the developmental significance of behavioral
inhibition in children?Some studies have found behav
ioral inhibition to increase the risk for later anxiety dis
orders (Rosenbaum et al., 1993), particularl y in children
with a famil y history of anxiety di sorders. or later
depression (Caspi et al., 1996). Of note , however, only
about 30 % of the inhibited children in each sample
developed the outcome of interest ; Kagan and Zentner
(1996) have deemed the association between preschool
psychological profiles and later psychopathology "mod
est." In term s of other aspects of functioning, individ 
uals rated as inh ibited at age 3 were found to be weak on
"social potency" at age 18 (Caspi and Silva, 1995), bur
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these same subjects were also described as conscient ious,
with normative adjustments in romantic relationships
and work situations, at age 21 (Newman et al., 1997).
Therefore, while beh avioral inhibition in childhood
merits attention and concern, it cannot be assumed to
predict an adverse out come in the major ity of cases, and
it particul arly does not represent an equation with inter
nalizing disorders.

For the sake of th is discussion, "behavioral inhibition
to the unfamiliar" is assumed to represent a temper
ament characteristic, that is, a constitutionally based
tendency to respond to the environment with a pattern
of behavior that is generally consistent across situations
and stable over time. However, the laboratory paradigm
used by many studies (including that by Hill et al.) does
not assess cross-situational or long-term persistence of
the pattern; there is evidence that the subset of children
at true developmental risk may be those whose behav
ioral inhibition is consistent across a variety of situations
(Rubin et al., 1997) and stable over time (Rosenbaum
et al., 1993).

Is thisfinding specific to alcoholic families, or is behav
ioralinhibition a nonspecific characteristic ofhigh-risk off
spring? Behavioral inhibition has been found to be
elevated in offspring of parents with pan ic disorder and
agoraphobia, and there may be a weak tend ency for it to
occur at greater rates in offspring of parents with depres
sion (Rosenbaum et al., 1988) . However, family history
of alcohol use disorders was not reported. Therefore, the
specific relationship between parental psychopathology
and offspring inhibition needs further study.

Will the findings of Hill and colleagues generalize to
children from otheralcoholicfamilies?In other words, are
offspring from other types of alcoholic pedigrees also at
increased risk for behavioral inh ibition? There are several
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