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FREQUENCY OF PARENTAL REPORT OF PROBLEM BEHAVIOR
IN CHILDREN DECREASES WITH INCREASING
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JACOB F. ORLEBEKE, DIRK L. KNOL, DORRET I. BOOMSMA

Department of Physiological Psychology
Vrije Universiteit, Amsterdam

FRANK C. VERHULST
Sophia Children’s Hospital, Rotterdam

Surmmary—Child behavior problems were assessed in 1377 3-yr.-old twin pairs
with the Child Behavior Check List from Achenbach (translated into Duich language
by Verhulst). The association between problem scores and maternal age at delivery of
the twins was analyzed with statistical control for several potential confounding vari-
ables: birth weight of twins, maternal smoking during pregnancy, being breast or bot-
tle fed and socioeconomic status. After controlling for all available confounding co-
variates, a significant linear effect for maternal age was left. Especially Externalizing
behavior problems as well as the separate categories that constitute Externalizing, ie.,
Aggressive, Oppositional, and Overactive, appeared to decrease continuously with in-
creasing maternal age. This was true for both boys and girls as well as for first and
secondborn twins. Evidence in support of a biological explanation of the association
between maternal age and child behavior problems, is presented.

That maternal age is somehow related to behavioral characteristics of
their offspring, is obvious from the many (predominantly) American studies
on teenage mothers and their children. Several adverse behavioral and health
symptoms in those children have been reported: reduced birth weight, in-
creased morbidity and mortality rate, and retarded intellectual and emotional
development (Lee, Ferguson, Corpuz, & Gartner, 1988; Roosa, Fitzgerald,
& Nancy, 1982; Hofferth, 1987; Fraser, Brockert, & Ward, 1995; Camp,
1996). One important question is whether this reflects an effect that is spe-
cific to that particular group of children or whether it is just a special case
of a more general association between maternal age and offspring behavior.
There might be a tendency among investigators to accentuate all the social
and behavioral features of very young mothers that might explain the effects
on their children’s behavior. And, this in turn may disguise the theoretical
possibility that maternal age as such—mediated by some biological and so-
cial age-related condition—affects in a continuous fashion health and devel-
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opment of children rather than in a discrete (teenage versus nonteenage)
way. If the latter option is true, then it is likely that in a nonteenage popula-
tion maternal age is associated with problem behavior in offspring, too.

To test this hypothesis, we have studied problem behavior in a sample
of 3-yr.-old twins from nonteenage mothers varying over a wide maternal
age range. The analyses were controlled for socioeconomic status, maternal
smoking during pregnancy, birth weight, and early feeding habits (breast ver-
sus bottle). The investigation was performed in a sample of twins which was
studied for several reasons, the present study being one of them.

METHOD

Subjects

About 45% of all multiple births (mostly twins) born in The Nether-
lands since the end of 1986 are registered in The Netherlands Twin Regis-
ter, kept by the department of Physiological psychology at the Vrije Univer-
siteit of Amsterdam. More than 13,000 twin pairs, varying in age between 2
mo. and 10 yr., have been registered, for which parents of the children gave
their written permission. Parents fill out several questionnaires about their
twins. The first one, shortly after birth, asks about birth weight, gestational
age, health problems, smoking and drinking habits of mothers during preg-
nancy, etc. A second questionnaire is mailed to the parents when the chil-
dren are between 1'/2 and 2 years of age, asking predominantly about health
and motor development. When the children are 3 years of age the Child
Behavior Checklist for 2- to 3-yr.-olds (CBCL/2-3; see below) from Achen-
bach, Edelbrock, and Howell (1987) and translated into the Dutch language
by Verhulst (Achenbach, 1991) is filled out by both parents (Achenbach, er
al., 1987; Achenbach, 1991; Koot, 1993). This checklist was mailed to 1792
twin families and completed and returned for 1377 twin pairs. This corre-
sponds roughly with 35% of all Dutch twins in the 2- to 3-year age cate-
gory. Although zygosity is not relevant for the present study, for the sake of
completeness we give the numbers of each category of zygosity. The total
sample of 1377 pairs consisted of 242 MZ female, 214 MZ male, 235 DZ
female, 263 DZ male, 409 male-female pairs, and 14 pairs of unknown zy-
gosity. The procedure for determination of zygosity has been described else-

where (Van den QOord, Koot, Boomsma, Verhulst, & Orlebeke, 1995).

Measures

The CBCL/2-3 is a checklist for parental ratings of problem behaviors
in 2- to 3-yr.-old children. The list contains 90 items describing many differ-
ent behavioral problems. Each item can be endorsed with 0 (not true), 1 or
2 (true). For 1113 twin pairs both parents completed one CBCL/2-3 form
for each child. Analyses were carried out on midparent scores. When mater-
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nal scores were missing (247 pairs) or when paternal score were missing (12
pairs), the missing values were replaced by the rating of the other parent.

The answers to the 99 items give scores in seven behavioral problem
categories, vzz., Oppositional, Aggressive, Overactive, Withdrawn, Anxious,
Sleep problems, and Somatic problems. The first three categories contribute
to the higher-order category of Externalizing behavior problems whereas
Withdrawn and Anxious form the higher-order category of Internalizing be-
havior problems.

The sum of all problem categories gives one Total score. Two to three
years earlier, i.e., in the first mailed questionnaire, shortly after birth, pre-
and perinatal information were collected; amongst others was the ages of the
mothers at the time the twins were born. For the present analyses maternal
age was categorized into three groups: €26 yr. (#=484), >26 yr. but £33
yr. (r=1762), and >33 yr (n=492).

Further, information on the following potential confounding factor was
collected: birth weight, socioeconomic status (the mean of scores on educa-
tion of father (6 levels), education of mother (6 levels), and vocation of fa-
ther (6 levels) with Cronbach o of .76, feeding during the first three weeks
(bottle or breast), and smoking habits of the mother during pregnancy. The
question, Did you smoke during pregnancy?, could be answered by choos-
ing one of three possible options of Never, Sometimes, or Regular.

Selection of Model

Preliminary data analysis showed that the distributions of scores on the
dependent variables (CBCL-total, Externalizing, Internalizing and all the sep-
arate problem dimensions) were highly positively skewed. To obtain a more
symmetric and nearly normal distribution, it was decided to perform a square
root transformation of scores on each of the dependent variables.

For each of the dependent variables and for each child (first or second
born) separately, a covariance analysis has been carried out, using a model
fitting approach (Aitkin, Anderson, Francis, & Hinde, 1989). The starting
point in each case was the standard covariance model with maternal age and
sex of the child as factors, and maternal smoking, birth weight, socioeco-
nomic status, and (amount of) breast feeding versus bottle feeding as covari-
ates.

We first investigated in a stepwise fashion whether quadratic terms of
the covariates and interactions of covariate X covariate significantly improved
the fit of the model. All tests were carried out at o0=.05. It turned out that
in four out of the 12 cases, an interaction of maternal smoking x socioeco-
nomic status had to be added to the model. In only one case this interaction
could be described (more) parsimoniously by a linear maternal smoking x
socioeconomic status term only. Hence, in the remaining three cases the in-
teraction was quite complex.
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Secondly, we investigated for each covariate separately whether a cell-
specific term improved the model fit significantly. This yielded in one case
(Internalizing, secondborn child) a significant interaction between maternal
age, sex, and socioeconomic status, which could be described after simplifi-
cation by a linear term, maternal age X sex X socioeconomic status.

After these two steps, it was investigated whether the interaction of ma-
ternal age X sex could be simplified or removed entirely. In all but two cases
this interaction could be removed from the model. In one case (Aggression,
firstborn child) this interaction could be described by a linear maternal
age X sex term only. In the other case (Internalizing, second-born child), the
term had to be kept in the model due to the hierarchy principle (McCullagh
& Nelder, 1989) which says that a term should be kept in the model when
it is part of a higher-order interaction. Finally, in all cases, all effects involv-
ing maternal age could again be effectively described by a linear maternal-
age term only. Since breast/bottle feeding never produced a significant ef-
fect, we decided to remove this covariate from all models.

To present the estimated regression coefficients of the fitted models,
the dependent variables and the continuous covariates (birth weight and so-
cioeconomic status) have been standardized. The fitted regression models
are shown in Table 1 below, together with R as well as the standardized re-
gression coefficients for both factors and covariates. The regression coeffi-
cient of sex of the child and the linear terms of maternal age and maternal
smoking indicate an estimated difference in the dependent variable when
one switches from one category level to another. The regression coefficients
should be interpreted cautiously and are only valid for a “typical” case, here
defined as a nonsmoking mother of middle socioeconomic status with a
child with a birth weight of 2500 grams.

Finally, the quadratic term of maternal smoking has simply been de-
fined as the square of the linear maternal-smoking term, with nonsmoking as

baseline.

Resurrs anDp Discussion

Results are summarized in Table 1, together with R and the standard-
ized regression coefficient () for main factors and covariates. In case of the
effects maternal age, sex, and maternal smoking, & represents the expected
increase in the standardized square-root-transformed dependent variable
when the independent factor increases by one category. In case of the (con-
tinuous) covariates, & represents the expected increase in the transformed
standardized dependent variable per 1 SD increase in the independent vari-
able. Analysis shows in the first place more behavioral problems in boys
than in girls, in children of smoking mothers compared to those of non-
smoking mothers, in children with low birth weight, and in children from



TABLE 1

EFFECTS OF MaTERNAL AGE ON BEHAVIORAL PrROBLEMS From CHiLD Benavior Creck List WiTH
Sex, BirtH WEIGHT, MATERNAL SMOKING, AND SOCIOECONOMIC STATUS AS COVARIATES

Effect CBCL-Total Externalizing Internalizing Aggressive Oppositional Overactive
b t/F b t/F b t/F b t/F b t/F b t/F
Maternal Age
First Linear -.14  -2.89% -16 -3.40% -.06 -1.13 -20 -4.35% -11 -2.33 -.16 -3.23%
Second Linear -20 -4.06% =21 -4.45% -.12 -2.27* -19  -4.08% -16  -332 -.23 —-4.78%
Maternal Age X Sex
First Linear .19 2.10*
Second Linear 12 1.15
Maternal Age X Socioeconomic Status
First Linear 19 1.98*
Second Linear -03  -053
Maternal Age x Sex x Socioeconomic Status
Second Linear .07 2.34*
Sex
First Linear .24 4.28% .27 4.85% .09 1.59 49 8.96% 13 2.27* .25 452%
Second Linear 19 3.42% 21 3.84% .03 A7 46 8.47% .05 0.89 22 3.90%
Sex x Socioeconomic Status
Second Linear -02 -0.77
Maternal Smoking
First 4.57% 3.30" 2.38
Linear .02 12 .09 247t -.33 -1.84 .08 2.23* .08 231" -17 -1.00
Quadratic .06 .60 21 2.21*% A3 1.43
Second Linear 13 352t 13 3.58% .04 1.14 .13 3.52% 13 3.48% 10 2.40*

(continued on next page)

*p<.05. Tp<.0l. p<.001.
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TABLE 1 (ConTd)

ErFFecTs or MATERNAL AGE ON BeHavioraL ProsLems From ChiLb Benavior CHeck List Wit
SEx, BirTH WEIGHT, MATERNAL SMOKING, AND SOCIOECONOMIC STATUS AS COVARIATES

Effect CBCL-Toral Externalizing Internalizing Aggressive Oppositional Overactive
b t/F b +/F b F T b /F b t/F b t/F
Birth Weight
First Linear -.09 -3.07% -10 -3.58% -.04 -1.27 -.06 -2.33* -11 -3.71% -.08 -2.90%
Second Linear -07 -244% -07 -231* -.01 -0.29 -05 -1.69 -.05 -1.58 -.08 -2.72%
Socioeconomic Status
First Linear -.08 -2317 -09 -3.10% -.00 -0.08 -.09 -3.17% -.07 -2.57% -11 -3 38t
Second Linear -.08 -294% =07  -253% -10 -350%f -05 -176 -05 -169 -13 -3 83f
Maternal Smoking x Socioeconomic Status
First 3.48% 8.85% 5.21t
Linear -34  -2.06% -.68 -4.08% -25 -1.51
Quadratic 39 2.38* .70 4.21% .34 2.12*%
Second Linear .08 2.11*

*p<.05. Tp<.0L. $p<.001.
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low socioeconomic status families. After correction for these significant covar-
iate effects, maternal age appears to be associated significantly with higher
prevalence of child behavior problems (CBCL-Total score): the older the
mother the fewer parental-reported behavioral problems in their children.
This holds for both first- and the second-born children.

A closer look at the outcomes shows that this total-CBLC effect can
predominanty be attributed to externalizing behavioral problems because
the before mentioned relationships are especially true for Externalizing and
not or hardly so for internalizing behavioral problems, the exception being
socioeconomic status. The covariate corrected association between external-
izing behavior problems and maternal age is presented in Fig. 1. The factors
that constitute Externalizing: Aggressive, Oppositional, and Overactive,
problems, all show a more or less comparable association with maternal age
as the higher-order factor Externalizing itself does, in both first- and second-
born twin children.

In all cases, the main effect of maternal age could be simplified by a
linear component, i.e., the quadratic term was not significant. Two weak but
significant interactions suggest, first, that the decreasing influence of higher
maternal age on aggressive is more pronounced in girls than in boys and,
second, that children from lower sociceconomic status categories seem to
benefit a little bit more from the older ages of their mothers with regard to
oppositional behavior compared to higher socioeconomic children.

Maternal smoking is more prevalent in families of lower socioeconomic
status. There are some interactions between socioeconomic status and mater-
nal smoking for scores on Internalizing and for Overactive. The nature of
these interactions indicate that the effect of smoking on problem behavior is
smaller in families of higher socioeconomic status than in families of lower
status.

The present paper has furnished evidence that ages of mothers are neg-
atively associated with problem behavior of their children. Especially exter-
nalizing problem behavior, Aggressive, Oppositional and Overactive, is stron-
ger when mothers’ ages are (relatively) low. And this is so even after elimina-
tion of the potential confounding influences of several covarying factors of
smoking, socioeconomic status, birth weight, sex of child, and method of
feeding (breast versus bottle).

It should be emphasized that it is rather unlikely that the maternal age
effect has much to do with the teenage versus nonteenage mothers differ-
ence. Our data show a significant linear trend from youngest mothers (aver-
age: about 25 years) to mothers of about 33 years and continuing to the old-
est mothers (aged about 35 and over). It has been suggested (Van Balen,
1995) that a high proportion of children of older mothers are the result of
in vitro fertilization (IVF) and are therefore in the first place very often only
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Fic. 1. Mean score on Externalizing behavior for first born (A) on the Child Behavior
Check List and second born (B) twin boys (a) and gicls (@) as a function of maternal age at
delivery. Scores were corrected for covarying influences of some confounding factors and so re-
flect values for a “typical” (average) case with regard to the covariates.
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children and in the second place extremely wanted, i.e., such children have
more than average caring and motivated parents. We think that such an ex-
planation is not very likely because in a separate study (J.B. Deijen, personal
communication) the maternal age effect remained unchanged after control-
ling for parity, i.e., the maternal age effect exists within each parity category.
Other authors (Fergusson & Lynsky, 1993) ascribe the effect to a combina-
tion of low social class (more characteristic for young than for older moth-
ers) and a less nurturant and more changeable home environment. Our data
do not point in that direction since we controlled for the confounding influ-
ence of social class and since we found that the association between mater-
nal age and externalizing child behavior is linear, i.e., also between the two
highest maternal age categories (about 30 and 35 years).

There seems thus to be some continuous condition, either prenatal or
(social) postnatal or a mix of these two, that has to be adopted for the un-
derstanding of the maternal age effect. One explanation could be found in
the possibility that fetuses of young mothers are exposed to different
amounts of gender-related hormones compared to children of older mothers.
Converging evidence in favour of this hypothesis comes from a post boc test
within the same dataset. We could compare the average maternal age of
mothers of lefthanded twin children with that of righthanded children. Sepa-
rate ¢ tests for first- and second-born twins showed a significant higher aver-
age age for mothers of righthanded children (Welch #,=2.55, p<.02 and
t,,=2.92, p<.004 for first- and second-born twins, respectively). Some au-
thors consider lefthandedness—or at least some cases—as a developmental
disorder that might be ascribed to enhanced exposure to the androgen test-
osterone (Coren, 1992).

A recent study, Zumoff, Strain, Miller, and Rosner (1995) indicated
that total 24-hr. testosterone levels are significantly higher in young than in
older premenopausal women: at age 40 years the level is about half what it
is at age 21. Although these facts are no unequivocal proof for a “testoster-
one-explanation” of the association between maternal age and child behav-
ioral problems, they can be considered as compatible with a biological basis
for this phenomenon, which needs to be tested independently. On the other
hand, one should realize that other different factors can play a role. For in-
stance, it is possible that educational style changes with parental age and
that this in turn affects the child’s behavior.

"REFERENCES
AcHeneacH, T. M. (1991) Manual for the Child Bebavior Checklist and 1991 Profile. Burling-
ton, VT: Univer. of Vermont.

AcuensacH, T. M., Epeisrocn, C., & Howerl, C. T. (1987) Empirically based assessment of
the behavioral/emotional problems of 2- and 3-year old children. Journal of Abnormal
Chlld Psychology, 15, 629-650.



404 J. F. ORLEBEKE, ET AL.

Artkin, M. A., AnDErsoN, D. A., Francis, B. J.. & Hinoe, ]. B (1989)  Statistical modelling in
GLIM. Oxford, UK: Oxford Univer. Press.

Came, B. W. (1996) Adolescent mothers and their children: changes in maternal characteristics
and child developmental and behavioral outcome at school age. Journal of Developmental
and Bebavioral Pediatrics, 17, 162-169.

CoreN, S. (1992) The left-bander syndrome: causes and consequences. New York: Free Press.

Fercusson, D. M., & Lynskey, M. T. (1993) Maternal age and cognitive and behavioral out-
comes in middle childhood. Paediatric Perinatal Epidemiology, 7, 77-91.

Fraser, A. M., Brockerr, J. E., & Warp, R. H. (1995) Association of young maternal age with
adverse reproductive outcomes. The New England Journal ofMea}t{cine, 332, 1113-1117.

HorrertH, S. L. (1987) The children of teen childbearers. In S. L. Hofferth & C. D. Hayes
(Eds.), Risking the future. Vol. 2. Washington, DC: National Academy Press. Pp. 174-
206.

Koor, H. M. (1993) Problem bebavior in Dutch preschoolers. Rotterdam: Published dissertation
Erasmus Univer. (ISBN: 90-90064820-6)

Leg, K. S., FErguson, R. M., Coreuz, M., & GarTnER, L. M. (1988) Maternal age and inci-
dence of low birth weight at term: a population study. American Journal of Obstetrics and
Gynecology, 158, 84-89.

McCuiracH, P, &NELDER, J. A. (1989) Generalized linear models London: Chapman & Hall.

Roosa, M. W, Firzcerarp, H. E., & Nancy, A. (1982) Teenage parenting and child develop-
ment: a literature review. [nfant Mental Health Journal 3, 4 18.

Van BaLen, E (1995) De ouder-kindrelatie na in vitro fertlisacie (IVF). Nederlands Tiidschrift
voor de Psychologie, 50, 10-14.

Van peN QOorp, E. J. C. G., Koot, H. M., Boomsma, D. L, Veruuwst, F. C., & ORrLEBEKE, ]. E
(1995) A twin-singleton comparison of problem behavior in 2- 3-year-olds. Journal of
Child Psychology arnd Psychiatry, 36, 449-458.

Zumorr, B., StraiN, G. W, MitLer, L. K., & Roswer, W. (1995) Twenty-four-hour mean
plasma testosterone concentration declines with age in normal premenopausal women.
Journal of Clinical Endocrinology and Metabolism, 80, 1429-1430.

Aceepted January 16, 1998.



