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ABSTRACT. Objective: We performed a follow-up study of a group
of young children from high-density alcoholism families (HD children),
who were first assessed about 3.5 years ago, with the aim of evaluating
verbal span and visuospatial abilities (which differed significantly be-
tween HD and control [C] children at the first assessment), as well as
other neuropsychological measures. Method: In this second assessment,
22 boys and girls were evaluated. They were comparable in family in-
come and parents’ level of education. The 12 HD children had an alco-
holic father and at least two other alcoholic relatives, whereas the 10 C
children had no family history of alcoholism in either the first or sec-
ond generation. A neuropsychological battery was set up with standard-
ized tasks to measure attention, memory, visuospatial and executive
functions. Results: Analysis revealed significant Group x Assessment
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interactions in the digit span subtest where high-density children in-
creased their performance until it reached that of the control children,
and in the Wisconsin Card Sorting Test (WCST) where high-density chil-
dren did not show the same improvement as the C children with matu-
ration. A main effect was also observed for group factor in perseverative
responses of the WCST. Conclusions: High-density children attain the
same level of performance as control children for verbal span, but dif-
ferences between groups increase over time for executive functioning
as measured by the WCST. These resuits are considered in the context
of the developmental delay hypothesis. The small sample size, however,
means further studies will be necessary to confirm our findings. (/. Stud.
Alcoktol 64: 195-199, 2003)

URING THE LAST TWO DECADES, the young chil-

dren of alcoholics have been described as having
greater cardiovascular hyperreactivity, lower amplitudes and
delayed latencies of the P3b component of event-related
potentials (ERPs), a higher prevalence of behavioral prob-
lems, and lower cognitive achievement than children with-
out family histories of alcoholism. Many neuropsychological
studies have demonstrated differences in performance for
different tests of visuospatial, attentional and executive abili-
ties (Berman and Noble, 1995; Harden and Pihl, 1995;
Ozkaragoz and Noble, 1995; Ozkaragoz et al., 1997;
Schandler et al., 1988, 1993; Tarter et al., 1989a,b, 1993;
Whipple et al., 1988). The results were most consistent
when the subjects came from a background of high-density
or multigenerational alcoholism (suggesting that genetic fac-
tors may be the cause of this reduced performance) and
when the subjects were young children (suggesting that
some differences may tend to disappear in adulthood). Some
authors have linked these characteristics, particularly the
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psychophysiological characteristics, with other phenotypic
and genotypic risk markers observed in the young children
of alcoholics (Berman and Noble, 1997; Harden and Pihl,
1995). They have proposed models to explain the role of
these variables in regard to vulnerability to alcoholism, sug-
gesting that the characteristics of information-processing in
these children may raise their stress levels, so that alcohol
acquires a greater reinforcement value. Follow-up studies
have revealed a relationship between specific psychophysi-
ological markers and substance use in the children of alco-
holics, supporting the predictive value of these markers
(Berman et al., 1993; Hill et al., 1995). However, as far as
we know there have been no follow-up studies aimed at
assessing long-term trends in neuropsychological variables
in children from high-density alcoholism families.

In a previous study (Corral et al., 1999), we assessed
103 boys and girls aged between 7 and 15 and classified
them into three groups according to their family history of
alcoholism: High Density (HD), Low Density (LD) and
Control group (C). Neuropsychological assessment revealed
significant between-group differences in performance on at-
tention and visuospatial tasks, with HD children showing
lower performance than LD and C children in the Wechsler
Intelligence Scale for Children-Revised (WISC-R) Block
Design and Digit Span subtests. Specifically, HD children
showed lower capacity in working memory and found it
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more difficult to organize complex visuospatial informa-
tion. These results indicate that the children of alcoholics
are not a homogeneous group; significant neuropsychologi-
cal deficits are detected only in HD children. We did not
detect any between-group differences in performance on
the Wisconsin Card Sorting Test (WCST), which previous
studies have found to be affected in the children of alco-
holics. We suggested that this apparently conflicting result
may have been due to the lack of children with psycho-
pathological characteristics in our sample, although an al-
ternative hypothesis is that the children were young at the
time of assessment, and frontal development is not com-
plete until adolescence.

Here, we report a follow-up study of a representative
subset of the HD and C children performed after an inter-

val of 3.5 years with the aim of assessing whether the ob- -

served neuropsychological deficits are maintained over
development. Since LD children showed no differences from
C children 1n our previous study, they were not included 1n
the present follow-up.

Method

Subjects

We assessed 12 of the 32 HD children and 10 of the 36
C children who took part in the previous study. HD chil-

dren had an alcoholic father and at least two other first- or -

second-degree alcoholic relatives. C children had no family
history of alcoholism in the first or second degree. The
groups were comparable in age distribution (F = 0.04, 1/20
df, p £ .85), gender mix (x> = 1.56, 1 df, p < .21), and
hand-dominance as determined by the Edinburgh Inventory
(Oldfield, 1971) (%= 2.229, 2 df, p £ .33). Income (F =
0.75, 1/20 df, p < .40), educational level of fathers (y? =
3.16, 2 df, p £ .21) and educational level of mothers (}* =
4.80, 3 df, p £.19) did not differ significantly between the
two groups. Table 1 shows the demographic characteristics
of the groups. More details of the selection criteria may be
found 1n Corral et al. (1999).

At interview, 6 of the 22 children (27.3%) reported oc-
casional consumption of alcohol and/or tobacco, and none
reported illegal drug use. There were no significant be-
tween-group differences in alcohol/tobacco consumption (>
= 1.43, 1 df, p < .34). None of the parents reported any
significant changes in psychopathological, medical or so-
cial problems since the first interview. None of the chil-
dren showed major behavioral problems as defined by the
Spanish version of the Child Behavior Checklist (CBCL;
Achenbach, 1991). Almost all children obtained T scores
within the normal range, with only two children—one C,
one HD—obtaining scores in the borderline clinical range
for Aggressive Behavior and Attention Problems,
respectively.

Materials

The same tasks that had revealed differences between
the groups in the first assessment were used again, namely
the Block Design and Digit Span subtests of the WISC-R
(Wechsler, 1974); children over 16 were tested with the
equivalent Wechsler Adult Intelligence Scale-R subtests
(WAIS-R; Kaplan et al., 1991). Additional tests were used
to assess memory and spatial processing in greater depth:
the Rey Auditory-Verbal Learning Test (RAVLT) (Rey,
1964) and Benton’s Judgment of Line (JOL) Orientation
(Benton et al., 1994). The former measures both short-term
and longer term memory and provides an immediate verbal
memory span, learning curve, evidence about learning strat-
egies, and tendencies for retroactive (Trial VI) and proac-
tive (List B) interference. Benton’s JOL 1s a purely spatial
test that examines the ability to estimate angular relation-
ships between line segments. In previous studies, these tests
detected differences between children with and children
without family histories of alcoholism (Berman and Noble,
1995; Ozkaragoz and Noble, 1995; Whipple et al., 1938).
A computerized version of the WCST (Neurosoft, Inc.,
Cardsort, Version 1.8, El Paso, TX, 1990) was also in-
cluded to analyze any possible changes in the level of per-
formance for each group of children in this task.

Procedure

Families of children were contacted by telephone about
3.5 years (mean 41.5 months) after the first assessment.
The follow-up assessment included 12 of the 32 HD chil-
dren and 10 of the 36 C children who had taken part in the
previous assessment. The remaining families could not be
included either because they had changed address and could
not be located or because they refused to collaborate for
various reasons. The absence of these earlier participants
raises the possibility that the follow-up sample may not be
a faithful representation of the initial sample, although the
drop-out rate was similar for both groups, and the two fol-
low-up groups were well-matched with respect to each other
(see Subjects). To analyze this possibility, we compared
the children with and without follow-up 1n each group. In
the case of the C children, there were no significant differ-
ences in the proportion of boys and girls in mean age or 1n
parents’ educational level, although the families of children
in the follow-up group had lower mean income. In the case
of the HD children, there were no significant differences in.
any of these variables, except mean age, which was signifi-
cantly lower in the follow-up group. These differences did
not have any effect on the posterior intergroup compari-
sons, as 1s indicated in the Subjects section.

Fathers, mothers and children were independently inter-
viewed at an initial session to gather information about the
father’s alcoholic status; alcohol, tobacco and other drug
use by the child; and changes since first assessment in other
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aspects of interest (psychopathological, educational, physi-
cal and social). When it was not possible to obtain infor-
mation from the father, the subject’s mother answered the
questions. Neuropsychological assessment took place at a
second session, with the tests presented in the same order
to all of the subjects. All parents signed a consent form
before assessment and were paid for their participation

Results

Group x Assessment interaction

The results were first analyzed using a two-way ANOVA
with repeated measures on one factor (Assessment). The
Group x Assessment interaction was significant for the
WISC-R Digits Forwards subtest (F = 7.33, 1/20 df, p =
01) and the WCST Perseverative Responses (F = 4.29,
1/18 df, p = .05). These results reflect the fact that mean
Digits Forwards score increased between first and second
assessments in HD children, but remained roughly constant
in C children; while mean Perseverative Responses score
increased i HD children, and declined in C children. The
other two measures considered did not show significant
Group x Assessment interactions, (Digits Backwards, F =
0.95, 1/20 df, p < .34; Block Design, F = 0.007, 1/19 df,
p = .93).

Group

The results for the second assessment only were next
analyzed using a one-way ANOVA, with Group as the

between-subject factor. Table 1 shows the mean scores ob-
tained 1n each group. This analysis revealed a significant
effect of Group on WCST Perseverative Responses, with
the HD children making significantly more perseverative
responses than the C children (F = 4.30, 1/19 df, p < .05).
Two HD children had scores below the borderline range.
Group had no significant effect on the other measurements
constdered (Digits Forwards, F = 0.62, 1/20 df, p < .62;
Digits Backwards, F = 0.07, 1/20 df, p =< .80; Block De-
sign, £/=0.02, 1/19 df, p < .89).

Discussion
The aim of this follow-up study of children with and

without family histories of alcoholism was to determine
whether the differences previously observed in attention and

-visuospatial tasks were maintained over development. We

also assessed executive functioning (as measured by the
WCST), which 1n the first assessment did not differ be-
tween HD and C children. In our first study of children
aged 7-15 years, HD children (n = 32) were found to have
significantly lower performance than C children (n = 36)
on the Block Design and Digit Span subtests. In the present
follow-up study performed 3.5 years later, the children now
aged 11-17 years, the HD children (n = 12) appear to have
“caught up,” with neither of these variables differing sig-
nificantly between the follow-up HD and the C children (»
= 10). On the other hand, executive functioning (WCST
Perseverative Responses) measured in the second assess-
ment was significantly worse in the HD children than in

TasLe 1. Mean (SD) neuropsychological test scores obtained for each group at the first assessment (initial sample), at the first assessment (follow-

up sample only) and at the second assessment

Assessment 1
(initial sample)

Assessment 1

(follow-up sample) Assessment 2

Control Low-density High-density Control High-density Control High-density
Demographic
characteristics
N 36 34 32 10 12 10 12
Age, years 11.06 (2.30) 11.09 (2.38) 11.25 (2.40) 11.00 (2.05) 10.08 (2.07) 14.0 (2.05) 13.83 (2.04)
Range of age, years 7-15 7-15 7-15 8-14 7-14 11-17 11-17
Gender (male/female) 19/17 18/16 14/18 4/6 8/4 4/6 8/4
Neuropsychological tests
used in both assessments
Digit Forwards® 5.97 (1.23) 5.79 (1.15) 5.27 (0.98) 6.10 (1.52) 5.08 (0.79) 5.90 (0.74) 6.17 (0.83)
Digit Backwards 4.67 (1.17) 4.26 (1.19) 3.94 (0.90) 4.70 (1.06) 4.00 (1.21) 4.70 (0.95) 4.58 (1.16)
Block Design 10.47 (2.67) 9.32 (2.93) 8.84 (2.34) 9.89 (2.52) 9.67 (2.39) 11.22 (2.28) 11.08 (2.19)
Perseverative Responses®? 23.26 (10.57)  27.34 (15.71)  24.65(14.43) 26.63 (14.30) 2292 (8.71) 15.75(6.32) 26.58(11.89)
Neuropsychological tests used
only at the second assessment
JOL (correct responses) 23.10 (3.63) 24.5 (3.18)
RAV[T-tnall 7.50 (1.27) 7.33 (1.61)
RAVLT-total 58.60 (3.20)  58.17 (5.51)
RAVLT-hst B 6.50 (1.43) 6.50 (1.24)
RAVLT-tnal VI 13.10 (1.20) 12.42 (2.39)

“Group x Assessment p = .05; °Group p s .05.
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the C children. In executive functioning, then, differences
were evident over development. Since executive function-
ing develops slowly and may not be complete until the
frontal lobe has fully matured, this result is perhaps not
surprising.

The improvement in verbal span indicated by the Digit
Span subtest was supported by the results obtained with
the RAVLT, which was applied only in the second assess-
ment (i.e., no significant difference between HD and C chil-
dren in Trial I; see Table 1). Differences in Digit Span and
RAVLT have been found on numerous occasions in stud-
ies comparing the children of alcoholics with the children
of nonalcoholics (Ozkaragoz and Noble, 1995; Ozkaragoz
et al., 1997; Whipple et al., 1988), but not in studies com-
paring the adult children of alcoholics with the adult chil-
dren of nonalcoholics (Bates and Pandina, 1992; Gillen and
Hesselbrock, 1992; Sher et al., 1991). Gillen and Hesselbrock
(1992) suggested this pattern may reflect a lag in develop-
ment, meaning the differences become less evident or even
disappear with age. Our results provide support to this
hypothesis.

Visuospatial differences observed in the first assessment
were likewise not present in the second assessment: spe-
cifically, there were no significant between-group differ-
ences in either of the visuospatial tasks used, JOL and Block
Design. However, we must be cautious about this result,
especially since two versions of the Block Design subtest
were used (because the WISC-R is limited to children
younger than 16 years of age). We therefore compared the
typical rather than the raw scores, which, together with the
small size of the sample, may have contributed to the lack
of statistically significant differences. We therefore believe
future studies with larger samples are needed before firm
conclusions can be reached about the developmental course
of visuospatial performance in HD children.

In contrast, there were no significant between-group dif-
ferences in the WCST initially, but the perseverative re-
sponses increased in HD children and declined in C children
in the second assessment. In other words, the executive
functioning of the HD children did not show the normal
improvement with age. Other studies have also detected
lower performance of children of alcoholics on executive
tasks, and hypotheses of frontal dysfunction connected with
vulnerability to alcoholism have been proposed (Peterson
and Pihl, 1990; Tarter et al., 1990). In our previous study
(Corral et al., 1999), we suggested that the lack of differ-
ences between groups was perhaps due to the absence of
conduct problems or psychopathological disorders in HD
children. A previous study reporting poorer performance
by the children of alcoholics on the WCST showed a rela-
tionship with the conduct problems dimension of Conner’s
Parent Rating Scale (Harden and Pihl, 1995). In the present
follow-up study, we not only used interviews to assess psy-
chopathological disorders but also the Child Behavior

Checklist to determine whether parents consider their chil-
dren to have problems in this area. We did not detect any
between-group difference in CBCL results, and in fact only
two children, one from the C group and one from the HD
group, obtained scores in the clinical borderline range. Nei-
ther did the scores for CBCL and WCST show any signifi-
cant correlation. An alternative explanation for these results
(i.e., poorer executive functioning in the HD children than
in the C children at the second but not the first assessment)
may be the children’s young age ‘at the first assessment.
The frontal lobes, the brain regions that underlie the execu-
tive functions, are among the last to mature, so that the
difficulties involving these functions may not become ap-
parent until the child reaches adolescence. In fact, the adult
level of performance for the WCST is not reached until the
age of 10 (Riccio et al., 1994; Welsh et al., 1991). At the
first assessment, the age range was 7-15 years, and 44.3%
of the children were aged 10 or younger. Differences be-
tween groups were therefore perhaps diminished by a “floor
effect” derived from the difficulty of the task. At the sec-
ond assessment, all of the children were above the age
threshold for adult performance on the WCST, and the dif-
ferences may thus have been more easily detected, reflect-
ing a lag in development or a definitively lower capacity
among the HD children.

In conclusion, the present follow-up results suggest that
HD children may have different patterns of cognitive de-
velopment, or even delayed development, in comparison to
children without a family history of alcoholism, thus high-
lighting the importance of age in vulnerability studies. Other
authors have suggested there may be developmental delay
in other characteristics. Hill and coworkers found that high
density children showed slower rate of development of P300
amplitude and body -sway than children without a family
history of alcoholism (Hill et al., 1999, 2000), and they
similarly interpreted the smaller volume of the right
amygdala observed in high density children (Hill et al.,
2001). The neuropsychological results of our study are con-
sistent with these psychophysiological and neurocanatomic
data, since although HD children were found to have sig-
nificantly lower performance than C children on Block De-
sign and Digit Span subtests at the first assessment (overall
mean age 10.08 years, range 7-15), 3 years later (overall
mean age 13.83, range 11-17) the HD children appear to
have “caught up” with the C children. However, the small
size of the sample dictates that these conclusions must be
considered tentative until a much larger population has been
evaluated.
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