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Is Maternal Age a Risk Factor for Mental Retardation among Children?

Laurina O. Williams1 and Pierre DecoufIG2

The purpose of this study was to determine whether older or very young maternal age at delivery is
associated with mental retardation in children. Ten-year-old children with mental retardation (an intelligence
quotient of 70 or less) were identified in 1985-1987 from multiple sources in the metropolitan Atlanta, Georgia,
area. These children were subdivided into two case groups according to whether they had concomitant
developmental disabilities or birth defects affecting the central nervous system (codevelopmental retardation) or
did not have such disabilities (isolated retardation). Control children were randomly chosen from the regular
education files of the public school systems in the study area. Data on sociodemographic variables were
gathered from birth certificates. Children of teenaged mothers were not at increased risk for either form of
retardation and children of mothers aged £30 years were not at increased risk for isolated retardation, in
comparison with children of mothers aged 20-29 years. A markedly elevated risk of codevelopmental retardation
was seen among black children of mothers aged £30 years that was not attributable to Down syndrome. A
modest Increase In risk for codevelopmental retardation was observed among white children born to older
mothers, but it was entirely due to Down syndrome. Am J Epidemiol 1999;149:814-23.
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Over the past several decades, childbearing patterns
in the United States have changed (1). Among older
women (aged 35-44 years), birth rates have risen
steadily since 1980 without any sign of leveling off,
while rates among women aged 20-29 years have
fallen. These trends may reflect the decision of many
women to delay childbearing in order to pursue educa-
tional or career opportunities (2). The birth rate among
young teenagers (aged 15-17 years) increased by 27
percent from 1986 to 1991 and has leveled off since
then at rates similar to those prevailing during the last
previous high point in the early 1970s. In 1994, the
birth rate among young teenagers was 37.6 per 1,000
as compared with 33.7 per 1,000 among women aged
35-39 years and 6.4 per 1,000 among women aged
40-44 years. Moreover, some data indicate that preg-
nancies among women aged 30 years or older tend to
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have been planned almost twice as often as those
occurring among teenagers (3).

Age-related shifts in childbearing patterns may have
implications for both immediate and longer term preg-
nancy outcomes. Babies conceived by women at the
lower or upper ends of the age spectrum are at higher
risk for a number of adverse outcomes, including fetal
death, preterm birth, low birth weight, certain types of
birth defects, and infant mortality (1, 4-12). In addi-
tion, surviving children of very young or very old
mothers may be at disproportionate risk for other prob-
lems, including a low level of cognitive functioning.
Being bom to a teenaged mother can be hypothesized
as a risk factor for diminished cognitive ability
(13-24) because of: 1) the competing nutritional needs
of mother and fetus; 2) the mother's lack of emotional
maturity; 3) the lack of a stable family structure; 4) an
inadequate caregiving environment; and 5) disadvan-
tages associated with a lack of economic resources.

There are some available data on the relation
between a woman's age at delivery and her child's
level of cognitive functioning. Among children who
have reached school age, research findings have con-
sistently shown a positive linear correlation between a
mother's age at delivery and the child's measured
mental ability (25-28). Furthermore, lower achieve-
ment test scores and a higher frequency of retention in
kindergarten or first grade have been reported among
children born to teenaged mothers (28, 29). However,
these associations became weaker or disappeared alto-
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gether when confounding factors such as maternal
education, socioeconomic status, and family size were
taken into consideration.

Older maternal age is associated with meiotic
nondisjunctdon and reduced rates of recombination
and/or aberrant recombination resulting in aneuploidy
(30-34). Of the most commonly detected aneuploidies,
those compatible with fetal survival result in genetic
syndromes characterized by multiple birth defects and
mental retardation (i.e., trisomies 21,18, and 13). Older
maternal age is a well-known risk factor for Down syn-
drome (trisomy 21), the most common genetic cause of
mental retardation (9-11). Furthermore, several reports
have shown that children of mothers aged 40 years or
older at delivery have somewhat lower mental test
scores than children of women in their thirties, which
raises the question of whether other congenital anom-
alies that affect the central nervous system may be
associated with older maternal age (25, 35).
Conceivably, less commonly detected or more subtle
maternal age-dependent aberrations in genetic recom-
bination events may exist and may adversely affect
embryogenesis. If early embryologic development is
impaired by gametogenic aging, the neural develop-
ment and therefore the cognitive capabilities of chil-
dren of older mothers may be diminished.

In this paper, we focus on mental retardation among
children as the outcome of interest. Mental retardation
is a severe form of cognitive deficit which, for epi-
demiologic purposes, is usually characterized by a
standardized mental test score that is more than two
standard deviations below the mean (36). Population
studies of cognitive functioning include those dealing
with individual measurement data (e.g., an intelligence
quotient for each study child) as well as surveys limited
to children with very low mental aptitude (e.g., the
mentally retarded), who are treated as cases.
Regardless of the method used for defining the out-
come, the risk factors that emerge for low intellectual
functioning are generally the same (37, 38).

We examined the relation between each of two
forms of mental retardation among 10-year-old chil-
dren and the ages of their mothers at delivery. We
sought to identify any unusual risks for mental retar-
dation that might be associated with either younger or
older maternal age after controlling for the effects of
several possible confounding factors.

MATERIALS AND METHODS

The data for this report were collected in the
Metropolitan Atlanta Developmental Disabilities
Study (MADDS). The MADDS was a population-
based study of the prevalence of mental retardation,
cerebral palsy, epilepsy, hearing impairment, and

vision impairment among 10-year-old children whose
parents or legal guardians were residents of one of five
metropolitan Atlanta, Georgia, counties (Gwinnett,
Fulton, Dekalb, Cobb, and Clayton counties) during
the years 1985-1987. Details on case definition and
case ascertainment procedures and prevalence rates for
each of the conditions have been published elsewhere
(39,40). One phase of the MADDS was a case-control
study involving the subset of case children born to res-
idents of the study area in 1975-1977; those children
were the basis of this report.

In the MADDS, children with mental retardation
were defined as those with an intelligence quotient of
70 or less, as determined by their performance on their
most recent psychometric test, administered individu-
ally by a psychometrist. Most of the case children (98
percent) were identified through the special education
records of their respective public school districts.
Records of various public and private health, mental
health, and social service agencies were used to ascer-
tain additional cases and to obtain medical and other
pertinent data on all cases.

For this report, we subdivided the case children into
two categories based on the presence or absence of
other conditions. Those conditions included the other
four developmental disabilities included in the
MADDS as well as structural, chromosomal, and
metabolic birth defects that are known to affect the
central nervous system (CNS) or cognitive function-
ing, hereafter referred to as CNS birth defects.
Examples of specific CNS birth defects that we
included were Down syndrome, microcephaly, hydro-
cephaly, and spina bifida. The presence of such birth
defects was confirmed through review of the medical
records of case children and from data collected in the
Metropolitan Atlanta Congenital Defects Program, an
active birth defects surveillance system covering the
same study area as the MADDS (41). We defined
study cases of mental retardation accompanied by one
or more of the other four developmental disabilities
included in the MADDS or by a CNS birth defect as
cases of "codevelopmental retardation." Those cases
not known to be associated with any of the other four
developmental disabilities or with a CNS birth defect
were defined as cases of "isolated retardation." We
chose this dichotomy, following the format of previous
work, because these two subgroups of mental retarda-
tion appear to have different epidemiologic patterns
(37, 42, 43). We further subclassified the codevelop-
mental group to distinguish those cases accompanied
only by another developmental disability from those
cases accompanied by a CNS birth defect, with or
without another developmental disability. A total of
532 children with isolated mental retardation and 222
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children with codevelopmental retardation were so
identified (110 with a CNS birth defect, with or with-
out another developmental disability, and 112 with a
developmental disability but no CNS birth defect).

A control group was chosen from all 10-year-old
children enrolled in public schools in the study area
during the 1985-1986 or 1986-1987 school year.
From a simple random sample of 1,200 children ini-
tially selected, we excluded those children enrolled in
any special education class (except classes for high
achievers), children previously identified with any of
the developmental disabilities ascertained in the
MADDS, and those not born to a resident of the study
area in 1975 or 1976. A total of 650 eligible control
children were thus identified.

Data for the primary study variable, maternal age at
delivery, and for five selected covariates relating to the
child or to his or her biologic parents were abstracted
from Georgia birth certificates. Maternal age was
divided into five categories: 16 years or less, 17-19
years, 20-29 years, 30-34 years, and 35 years or
greater. We were particularly interested in dividing the
teenaged mothers into two subgroups, since these age
groups may represent different stages of maturity, and
therefore the risks for the children of mothers in these
groups may be different. Sparse numbers of women
aged 40 years or older precluded further subdivision of
the oldest subgroup.

Four of the five chosen covariates were judged to be
possible confounders or effect modifiers of die relation
between mental retardation and maternal age on the
basis of previous work (44). Covariates pertaining to
the mothers were educational level at delivery and
race. Maternal education was divided into four cate-
gories: 0-9 years, 10-11 years, 12 years, and 13 years
or more. Maternal race was recorded as either black or
white. Covariates pertaining to the children were gen-
der and live birth order. Birth order was divided into
three categories: first- or second-born, third- or fourth-
born, and fifth-born or later. We had no information on
the mothers' marital status at birth, because this item
was not included on die Georgia birth certificate in die
mid-1970s. However, because we were concerned
about the influence of the fadier and of family struc-
ture on the child's cognitive status (38), we used a sur-
rogate variable as an indirect indicator of die stability
of the relationship between the biologic parents of
each study child. We refer to this variable as the
"father factor," and defined it as being present if infor-
mation on at least one of three paternal demographic
factors (i.e., age, race, or educational level) was
recorded on the birth certificate. If no information on
any of those characteristics was reported, the fadier
factor was considered absent. We reasoned that if no

information regarding the father was reported at birth,
there was a strong possibility mat the relationship
between the child's biologic parents was weak at best
and diat the father was probably absent during die
child's early developmental years.

We excluded from the study 149 children on whom
information was missing from the birth certificate for
any of the covariates, except for the father factor.
Maternal educational level was the most frequently
missing piece of data. Maternal age at delivery was
missing for only four children. The final study group
included 479 children with isolated mental retardation,
203 with codevelopmental retardation, and 573 control
children. The median intelligence quotient among chil-
dren with isolated mental retardation was 63, and it
was 47 among those witii codevelopmental retarda-
tion. The mean age at first diagnosis of mental retarda-
tion was 6.6 years among children with isolated men-
tal retardation and 4.2 years among children with
codevelopmental retardation.

The design of this study resembles that of a case-
control study with prevalent cases and an extended risk
period (45). Thus, we estimated crude and adjusted
prevalence odds ratios to assess the presence and
strength of an association between maternal age at
delivery and mental retardation (45). We used logistic
regression modeling to obtain age-specific odds ratios
adjusted simultaneously for the five chosen covariates
(45, 46). We constructed separate models for isolated
retardation and codevelopmental retardation. Children
of mothers aged 20-29 years constituted die reference
group to which children of younger and older mothers
were compared. The reference groups for the five
covariates were white race, female sex, a live birth
order of 1 or 2 (first- or second-born), 12 years of
maternal education, and the presence of the fadier fac-
tor. To assess the internal consistency of the findings,
we subdivided the data by race, and we present some
results for black and white subjects separately. To
account for die possible influence of low birth weight
on the maternal age-mental retardation associations,
we performed one set of analyses in which the birth
weight recorded on the birth certificate (categorized as
<2,500 g vs. >2,500 g) was also included as an inde-
pendent variable.

RESULTS

The distributions of the six covariates among chil-
dren with isolated mental retardation or codevelop-
mental retardation and control children are shown in
table 1. The children with isolated mental retardation
were more likely to be black, male, and of a higher
birth order than were control children. The mothers of
these children had a much lower average educational
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TABLE 1. Distribution of 10-year-old children with Isolated mental retardation or codevelopmental
retardation and control children according to study variables, Metropolitan Atlanta Developmental
Disabilities Study, 1985-1987

Variable

Maternal age (years) at delivery
516
17-19
20-29
30-34
2:35

Maternal education (years) at delivery
<10
10-11
12
2:13

Maternal race
White
Black

Child's sex
Male
Female

, Child's birth order
' First- or second-born

Third- or fourth-born
Fifth-born or later

Father factor
Present
Absent

Children with
isolated

mental retardation
(n = 479)

No.

35
97

274
47
26

120
155
164
40

123
356

289
190

306
120
53

341
138

%

7.3
20.3
57.2

9.8
5.4

25.0
32.4
34.2

8.4

25.7
74.3

60.3
39.7

63.9
25.0
11.1

71.2
28.8

Children with
codevelopmental

retardation
(n = 203)

No.

10
28

109
35
21

25
48
79
51

93
110

118
85

142
40
21

165
38

%

4.9
13.8
53.7
17.2
10.3

12.3
23.7
38.9
25.1

45.8
54.2

58.1
41.9

70.0
19.7
10.3

81.3
18.7

(n =

No.

36
88

351
74
24

38
121
250
164

305
268

277
296

454
99
20

497
76

Ttrol
jTBTI
573)

%

6.3
15.4
61.3
12.9
4.2

6.6
21.1
43.6
28.6

53.2
46.8

48.3
51.7

79.2
17.3
3.5

86.7
13.3

level: Only 8 percent of these mothers had educa-
tional levels exceeding 12 years as compared with 29
percent of control mothers. The proportion of children
with isolated mental retardation for whom the father
factor was absent was more than twice that of control
children (29 percent vs. 13 percent). In general, chil-
dren with codevelopmental retardation were more sim-
ilar to control children than were children with isolated
mental retardation. However, the mothers of children
with codevelopmental retardation tended to be some-
what older than control mothers (28 percent and 17 per-
cent, respectively, were aged 30 years or older). The
father factor was absent for 19 percent of these children
as compared with 13 percent for control children.

The only statistically significant finding in the crude
analysis of isolated mental retardation was a somewhat
elevated risk among children of older teenaged
mothers (table 2). This elevated risk did not persist,
however, in the adjusted analysis. After adjustment, the
most dramatic change in the odds ratios for isolated
mental retardation was among children of mothers under

age 17 years (odds ratio = 0.43, 95 percent confidence
interval (CI) 0.24-0.79). Among children of older
mothers (those aged 30 years or older), we found no sig-
nificantly increased or decreased risks for isolated men-
tal retardation in either the crude or adjusted analyses.

We found no significantly increased or decreased
risks for codevelopmental retardation among children
of younger mothers (table 2). The crude analyses
showed elevated odds ratios for children of mothers
aged 30-34 years (of borderline significance) and for
children of mothers aged >35 years (p < 0.05). These
elevated odds ratios persisted after we adjusted for the
other five covariates, with a slightly more than twofold
increased risk for codevelopmental retardation among
children of mothers in the oldest age group (odds
ratio = 2.20, 95 percent CI 1.06-4.59). The maternal
age-specific patterns in risk for both forms of mental
retardation persisted when the logistic regression
analyses included birth weight as a covariate (data not
shown). Thus, we excluded birth weight as a covariate
from the remaining analyses.
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TABLE 2. Odds ratios for the association between maternal age and Isolated mental retardation or
(^developmental retardation among 10-year-old children, Metropolitan Atlanta Developmental
Disabilities Study, 1985-1987

Maternal
age

(years)

£16
Crude
Adjustedt

17-19
Crude
Adjustedt

20-294:
Crude
Adjustedt

30-34
Crude
Adjustedt

235
Crude
Adjustedt

No.
of

case
children

35

97

274

47

26

Isolated mental retardation

No.
of

control
children

36

88

351

74

24

Odds
ratio

1.24
0.43

1.41
0.84

1.00

0.81
0.84

1.39
0.85

95% Cl*

0.76-2.04
0.24-0.79

1.02-1.96
0.57-1.24

0.55-1.21
0.52-1.35

0.78-2.47
0.40-1.83

No.
of

case
children

10

28

109

35

21

Codevetopmental retardation

No.
of

control
children

36

88

351

74

24

Odds
ratio

0.89
0.58

1.02
0.81

1.00

1.52
1.61

2.82
2.20

95% Cl

0.43-1.86
0.25-1.31

0.65-1.65
0.48-1.37

0.97-2.40
0.98-2.64

1.51-5.26
1.06-4.59

* Cl, confidence Interval.
t Adjusted for maternal education, maternal race, child's sex, birth order, and father factor.
t Reference group.

After subdividing the data for isolated mental retar-
dation by race, we found similar age-specific results
for white and black study subjects (table 3). In partic-
ular, the significantly low odds ratio for isolated men-
tal retardation observed among children of the
youngest mothers was found in both racial groups.

To confirm the low risk for isolated mental retarda-
tion among children of mothers under age 17, we lim-
ited the analysis to a more homogeneous subgroup

(i.e., firstborn study children whose mothers had less
than 12 years of education at the time of their deliv-
ery), since 94 percent of case mothers and 81 percent
of control mothers who were under 17 years old shared
these two characteristics. In this restricted data set
consisting of 98 children with isolated mental retarda-
tion and 72 control children, the adjusted odds ratio for
isolated mental retardation comparing children of
mothers aged <16 years with those of mothers aged

TABLE 3. Association between maternal age and Isolated mental retardation among 10-year-old
children, by race, Metropolitan Atlanta Developmental Disabilities Study, 1985-1987

Maternal

(years)

£16
17-19
20-29*
30-34
235

No.
of

case
children

31
74

198
32
21

Black subjects

No.
erf

control
children

26
55

152
26

9

Odds
ratio*

0.49
0.79
1.00
0.93
0.92

95% Clt

0.25-0.97
0.49-1.26

0.50-1.73
0.36-2.37

No.
of

case
children

4
23
76
15
5

White subjects

No.
of

control
children

10
33

199
48
15

Odds
ratio*

0.23
0.94
1.00
0.66
0.63

95% Cl

0.06-0.97
0.46-1.94

0.30-1.45
0.17-2.38

• Adjusted for maternal education, child's sex, birth order, and father factor,
t Cl, confidence interval.
t Reference group.
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TABLE 4. Association between maternal age and codevelopmerrtal retardation among 10-year-old
children, by race, Metropolitan Atlanta Developmental Disabilities Study, 1985-1987

age
(years)

£16
17-19
20-29*
30-34
£35

No.
erf

case
children

7
18
54
16
15

Black subjects

No.
of

control
children

26
55

152
26
9

Odds
ratio*

0.49
0.75
1.00
1.91
4.01

95%Clt

0.18-1.36
0.38-1.49

0.89-4.09
1.45-11.09

No.
of

case
chfldren

3
10
55
19
6

White subjects

No.
of

control
chfldren

10
33

199
48
15

Odds
ratio*

0.65
0.91
1.00
1.38
0.90

95% Cl

0.14-3.13
0.39-2.14

0.72-2.66
0.25-3.23

* Adjusted for maternal education, child's sex, birth order, and father factor,
t Cl, confidence interval,
i Reference group.

£20 years was also very low (odds ratio = 0.28,95 per-
cent Cl 0.11-0.72).

The adjusted odds ratios for codevelopmental retar-
dation were lower than expected, but not statistically
significant, among children of both black and white
mothers aged 16 years or less (table 4). Among older
mothers, black children (but not white children) were
at increased risk. The most noteworthy observation
involves children of mothers aged 35 years or older. In
this subgroup, the adjusted odds ratio for codevelop-
mental retardation among children of black mothers
was 4.01 (95 percent Cl 1.45-11.09), whereas the cor-
responding odds ratio for children of white mothers
was close to unity.

To clarify the results for codevelopmental retarda-
tion, we subdivided children with this form of mental
retardation according to whether they had a CNS birth
defect or a coexisting developmental disability. Because
of the relatively small numbers of cases, we combined
all of the teenaged mothers into one group for these
analyses. There were no unusual risks among either
black or white children for mental retardation coexist-
ing solely with a developmental disability (results not
shown). However, children of black mothers aged

30-34 years and >35 years were at substantially
increased risk for mental retardation accompanied by a
CNS birth defect (table 5). Among children of black
mothers aged >35 years, the odds ratio for mental retar-
dation accompanied by a CNS birth defect was 7.61 (95
percent Cl 2.37-24.43). In contrast, the corresponding
odds ratios among children of white mothers aged £30
years were somewhat increased but were not statisti-
cally significant.

We then repeated the analyses of cases accompa-
nied by a CNS birth defect after excluding those
involving Down syndrome (table 6). We found no ele-
vated risks among children of older white mothers. In
contrast, children of black mothers aged 30-34 years
were at a threefold increased risk, and children of
black mothers aged >35 years were at a fourfold
increased risk.

To determine other factors common among the 12
case children in the high risk subgroups shown in table
6, we reviewed all available medical and school
records for these children. A summary of this review is
shown in table 7. We found a high frequency of micro-
cephaly (eight cases), epilepsy or seizures (eight
cases), and non-CNS anomalies (nine cases). Nine of

TABLE 5. Association between maternal age and codevelopmental retardation accompanied by a birth
defect affecting the central nervous system among 10-year-old children, by race, Metropolitan Atlanta
Developmental Disabilities Study, 1985-1987

Black subjects White subjects

Maternal
age

(years)

No. No.
of of Odds

case control ratio*
children children

95%Clt

No. No.
of erf Odds

case control ratio*
children children

• Adjusted for maternal education, child's sex, birth order, and father factor,
t Cl, confidence interval,
i Reference group.

95% Cl

£19
20-29$
30-34
2:35

10
24
10
11

81
152
26

9

0.58
1.00
2.98
7.61

0.25-1.46

1.16-7.67
2.37-24.43

6
25
11
5

43
199
48
15

1.02
1.00
1.59
1.68

0.33-3.15

0.69-3.68
0.43-6.55
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