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Abstract
Objective—This study investigates change in IQ scores among 290 children born to teenage
mothers and identifies social, economic, and environmental variables that may be associated with
change in intelligence test performance.

Methods—The children of 290 teenage mothers (72% African American and 28% European
American) were assessed with the Stanford-Binet Intelligence Scale-4th Edition (SBIS) at ages 6 and
10.

Results—The mean composite score at age 6 was 84.8 and was 91.2 at age 10, an improvement of
6.4 points. Significant cross-sectional predictors at both ages 6 and 10 of higher SBIS scores were
maternal cognitive ability, school grade, Caucasian ethnicity, and caregiver education. Having more
children in the household significantly predicted lower SBIS scores at age 6. Higher satisfaction with
maternal social support predicted higher SBIS scores at age 10. Change in IQ scores was not related
to maternal socioeconomic status, social support, home environment, ethnicity, or family
interactions. Custodial stability was associated with an improvement in IQ scores, while increase in
caregiver depression was related to decline in IQ scores.

Conclusions—Our findings suggest that improvement in IQ scores of offspring of teenage mothers
may be related to stability of maternal custody. More research is needed to determine the impact of
the maturation of adolescent mothers' parenting and the role of early education on improvement in
cognitive abilities.
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Teenage pregnancy and the subsequent birth of babies to adolescent mothers is a continuing
public health problem in the United States. The number of births to adolescent mothers in the
U.S. is significantly higher than in other developed countries.1-2 In fact, the birth rate for
American teenagers rose by 3 percent between 2005 and 2006 according to the National Center
for Health Statistics.3 This recent increase was greatest among African-American teenagers,
whose birth rate rose 5 percent between 2005 and 2006, reaching 63.7 per 1,000 teenagers.3

Offspring of teenage mothers may be at higher risk for developmental deficits. Their infants
vocalize less often than infants of adult mothers, perhaps due to less maternal verbal
stimulation.4 Lower intelligence scores have also been reported in both the preschool5 and
childhood years.6-7 Camp8 suggested that the prevalence of authoritarian childrearing attitudes
among adolescent mothers was negatively associated with child IQ scores, and teenage
mothers' childrearing attitudes did not change over time. Sommer et al.5 showed a significant
relation between younger maternal age at birth and lower Stanford-Binet Intelligence Scale
(SBIS) scores among three-year-old offspring. They did not, however, follow the children to
investigate if there was a long-term cognitive deficit. Lawlor et al.7 also found a significant
relation between lower maternal age at birth and lower intelligence scores among 7- to 11-
year-old children. Cornelius and colleagues6 reported significantly lower SBIS test scores
among the six-year old children born to adolescent mothers in the current study sample as
compared to six-year-old offspring of adult mothers with similar socioeconomic status (SES).

There is no biological evidence for increased risk of intellectual disability among children of
teenaged mothers.9 However, children born to teenage mothers are at risk for adverse cognitive
development due to a multitude of psychosocial risk factors. Low levels of educational
attainment and income are related to early pregnancy.10 Other correlates of adolescent
pregnancy that have an impact on offspring cognitive development include home environment
and social support. Moore et al.11 found that children of younger mothers were less likely to
have nurturing home environments and less cognitive stimulation, even when SES was
controlled. Some research controlling for these risk factors did not find a significant association
between maternal age and cognitive ability in offspring12-13, but findings from other studies
suggest consideration of these risk factors may attenuate but not completely eliminate the
effects of teenage pregnancy on cognitive development.14 Jaffee and colleagues15 tested
hypotheses about the effects of social selection and social influence on offspring, and found
support for both hypotheses in the Dunedin cohort, suggesting that it is important to control
for both maternal and environmental factors. Thus, the cognitive development of children born
to adolescent mothers needs to be evaluated within the framework of these characteristics.

Reports about trajectories of intellectual development in the children of adolescent mothers
are scarce. In the Notre Dame Adolescent Parenting Project (NDAPP), the intelligence test
scores of children from age 3 to 10 years were found to improve over time.16 This study used
the SBIS to measure children's intelligence at younger ages and the Wechsler Intelligence
Scales at later phases. The maternal characteristics included in the study were maternal
intelligence, cognitive readiness to parent, and maternal depression. To our knowledge, no
other longitudinal studies of teenage mothers have explored the effect of additional explanatory
variables on children's IQ scores.

Data for this report were collected at 6 and 10 years of age and were used to examine the
intellectual development of children born to teenage mothers. This unique study includes a full
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scale intelligence test on the same cohort at two time points, and considers a large number of
developmental risk factors. We investigated whether there was a change in children's
intelligence test performance over time, then explored whether any observed change was
related to maternal SES, intelligence, psychosocial characteristics, attitude towards child
rearing, child's home environment, gender, and ethnicity.

METHOD
Sample

The data were drawn from a longitudinal study of adolescents and their offspring.17 Pregnant
adolescents (mean age = 16 years; range = 12-18) were recruited at their fourth or fifth month
prenatal visit at a large urban obstetric hospital. All pregnant adolescents who attended the
prenatal clinic from 1990 through 1994 were eligible for the study and less than 1% refused to
participate at the recruitment phase. The only exclusion criterion was adolescents whose
gestation was greater than five months. Mothers and their offspring were interviewed again at
6 and 10 years postpartum at University offices. The Institutional Review Boards of the
obstetric hospital and the University approved each phase of the study protocol.

The children in these phases were, on average, 6.3 (SD=0.6) and 10.3 (SD=0.5) years of age.
The majority of them (72%) were African American; the remaining children were European
American. At the 6-year phase, 93% were in maternal custody, and at the 10-year phase, 87%
were in maternal custody. At 6 years, 81% of the mothers were either single head of households
(39%) or living with a boyfriend or husband (42%). At the 6- and 10-year phases, 345 and 305
children completed the SBIS tests, respectively. A total of 294 subjects were assessed at both
phases. The average 6-year SBIS composite score of children who were assessed at both phases
was not significantly different from the average composite score of children who did not
participate in the 10-year phase (84.5 vs. 83.6, respectively, p= 0.6). Four children diagnosed
with mental retardation, hearing deficit, and low level of functioning (defined as SBIS
composite score less than 50) were excluded from the analyses resulting in a sample size of
290 for the current analyses.

Measurement
Intelligence—The children's cognitive development was assessed using the Fourth Edition
of the Stanford-Binet Intelligence Scale (SBIS)18. The SBIS consists of four area subtests
(verbal reasoning, quantitative reasoning, abstract/visual reasoning, and short-term memory)
and a composite score. The composite score and the subscales are age-adjusted. The mean
composite score of the standardization sample is 100. The internal consistency reliability of
the composite scores at 6 and 10 years is .96 and .98, and the standard error of measurement
(SEM) is 3.2 and 2.3, respectively.18 At both the 6- and 10-year phases, the SBIS was
administered by trained examiners under similar conditions. Examiners were trained and
supervised by a developmental psychologist. Period reliability checks were conducted to
ensure continued adherence to the standardized administration protocol. The examiners were
blind to IQ scores obtained at the earlier phase.

After the IQ assessment—the SBIS examiners rated the child's behavior during testing.
19 The examiners' ratings are divided into two scales. The activity/attention scale represents
attention span, restlessness, and attempts to distract the tester. The compliance/affect scale
represents task involvement, persistence, sociability, affect, and compliance during testing.
Lower scores indicate poorer behavior during SBIS administration. The reliability coefficients
for activity/attention and compliance/affect were .88 and .92, respectively.19
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Covariates
Maternal Cognitive Ability—Maternal cognitive ability was measured during the 6-year
assessment by the Vocabulary and Block Design (V-BD) subtests of the Wechsler Adult
Intelligence Scale-Revised (WAIS-R).20 This two-subtest short form has been shown to be the
best two subtest version of the WAIS-R, considering both the validity and reliability of the
measurement.21

Parent Attitude Scale—Questions from the Parent Attitude Scale (PAS)22 were used to
assess maternal attitudes towards child rearing at the 6-year phase. The questions are in a 5-
point Likert format, with higher scores reflecting pro-child attitudes. The PAS questions are
factored into three subscales representing mother-child interaction, attachment quality, and
child disruptiveness. Cronbach's alpha coefficients for the total score and the interaction
subscale in our sample were 0.72 and 0.68, respectively. The attachment and disruptiveness
subscales were excluded from the analyses due to low reliability.

Caregiver Psychosocial Characteristics—Caregiver depression was measured at 6 and
10 years by the Center for Epidemiological Studies-Depression Scale (CES-D).23 The number
of major life events over the past year was also collected as a measure of potential stressors.
24 Social support was assessed with three questions: the number of close friends and relatives
(1 to 10), the number of people from whom they can borrow money (1 to 10), and their
satisfaction with help from friends/relatives (very dissatisfied=1 to very satisfied=4). These
questions were adapted from the Human Population Laboratory studies.25

Environment—Several variables were used to assess the quality of the home environment
at 6 and 10 years. Loss of maternal custody of the child was indicated by a dichotomized
variable (yes=1, no=0). In cases of lost custody, the current primary caregiver was interviewed.
The Home Observation for Measurement of the Environment - Short Form (HOME-SF)26 was
used to assess cognitive stimulation and emotional support at home. The Family Environment
Scale (FES)27 was used to measure family cohesion, expressiveness, and conflict. The
reliability coefficients for the 3 scales ranged from .75 to .78. Caregiver use of illicit drugs
(any use = 1, no use = 0,) such as marijuana, cocaine, and tranquilizers, were assessed using
the questionnaire developed by the Maternal Health Practices and Child Development Project.
28

Demographics—At 6 and 10 years, socioeconomic status was assessed by average monthly
family income, number of children in the household, caregivers' level of education, marital
status (married=1, not married=0), and work status (works outside of the home=1, does not
work=0). Other characteristics of the children that were considered included gender, ethnicity,
and grade in school.

Statistical Analyses
A matched t-test was first used to test whether there was a significant and meaningful change
in children's IQ scores from 6 to 10 years. Next, the bivariate association between a number
of potential correlates of cognitive development identified in the literature and the SBIS
composite score were examined. Cross-sectional regression analyses were then applied to
obtain the most parsimonious set of correlates of intelligence test performance at each phase,
while taking into account the inter-relation between SES, psychosocial characteristics, and
home environment. The variance inflation factors for the predictors were screened to avoid
multicollinearity and guarantee stable estimates of the regression slopes. Residual diagnostics
were used to examine the regression assumptions and to identify influential and outlier cases.
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Longitudinal analyses were subsequently conducted using two different repeated measures
models. In repeated measures models, each individual is matched to oneself, the correlations
between the repeated measures are taken into account, and the statistical power for detecting
the effects of regressors is increased. In the first model, the entire cohort was considered as a
single group, with IQ test scores at ages 6 and 10 as the outcome variables. Both fixed and
random effects models were considered. The random effects model is more flexible but requires
estimation of additional parameters. Akaike information criteria (AIC)29, which takes into
account both the likelihood and the number of estimated parameters, was used to compare these
models. The results were consistent between the two models, although AIC indicated that the
fixed effects model fitted the data slightly better than the random effects model.

The significant predictors identified in the cross-sectional regression analyses and variables
that were significantly correlated with change score after controlling for baseline IQ were
considered as potential correlates of change in IQ. The interaction terms between these
variables and time were used to test the effects of these variables on change in children's
intelligence scores. Each interaction was tested separately to avoid spurious results. The
significance levels of the interaction terms were estimated using F-test for the dichotomous
variables and Wald test for the continuous variables. The model parameters were estimated
using restricted maximum likelihood (REML). In this model, change in IQ is defined as any
change.30

In the second model, the cohort was categorized into 3 groups: those whose SBIS composite
scores changed by more than twice the standard error of measurement (SEM) or 6.4 points (1
group improved by at least 6.4 points; 1 group declined by at least 6.4 points; and one group
did not change or was within 6.4 points). According to psychometric theory, the SBIS scores
at the second phase should fall within 9 points (2 * √2 * SEM at age 6) of the baseline score
for 95% of the individuals and within 6.4 points for 84% of the individuals. We chose the lower
cut point to allow a sufficient number of subjects in each group for comparison. Repeated
measures of variables that vary over time were used to test whether the rate of change in these
variables differed between the three groups. The dependent variables for this analysis included
socioeconomic status, home environment, and caregiver psychosocial characteristics. Change
in IQ score was used as the grouping factor with the no change group as the control group, and
we tested for group by time interaction. For continuous outcome variables, group by time
interaction was tested using repeated measures analysis of variance. For binary outcome
variables, a marginal logit model was fitted to the data and the parameters were estimated using
generalized estimating equations (GEE) method.31

RESULTS
At age 6, the children's average SBIS composite score was 84.8 (SD=12, range=61-125) (Table
1). This average is one standard deviation below the average score in the general
population18 and is lower than the average score of children of low-income families born to
older women in the same hospital.6 By age 10, the average composite score increased to 91.2
(SD=11, range=56-132), a statistically significant change (matched t-test=10.6, p < 0.001) that
is illustrated in Figure 1. For example, 51% of the children scored 84 points or less on the SBIS
composite score at age 6 compared to 24% at age 10. Change in composite scores from 6 to
10 years ranged from −39 to +34 points, with an improvement greater than the standard error
of measurement (3.2) observed among 58% of the children. A change greater than 9 points is
significantly beyond expected fluctuation by error. In this sample, the SBIS composite score
of 37.2% of children improved by more than 9 points compared to 5.2% of children that
declined as much (χ2 = 9.4, p < 0.005). This clinically significant change is also significantly
higher than expected in the general population (37.2% vs. 2.5%, p < 0.001). For example, in
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a similar low-SES population of children of adult mothers, scores did not increase from age 6
years (91.6) to age 10 years (91.5)32,33.

Quantitative reasoning was the subscale that changed the most from 6 to 10 years, and verbal
reasoning was the only subscale that, on average, did not change over time (Table 1). On
average, the quantitative, abstract/visual, and short-term memory subscales increased by 8.2
(p < 0.001), 7.5 (p < 0.001), and 4.2 (p < 0.001) points, respectively. The observed improvement
was not restricted to test performance, but was also demonstrated by the examiners' ratings.
The ratings showed significant improvement in children's behavior during the SBIS testing
from 6 to 10 years. The children were more attentive and focused on their tasks, more
cooperative, more persistent in solving difficult tasks, less restless, and out of their seats fewer
times.

Table 2 shows the means and standard deviations of the covariates that were considered in the
analysis as well as the correlations between the variables and the SBIS. Half of the children
are male and half female, 72% are African-American, and their average grade in school at the
10-year phase was fourth grade. The two most significant correlates of the SBIS composite
score were maternal cognitive ability and ethnicity (Table 2), with correlations of 0.37 and
0.35, respectively.

In the cross-sectional regression analyses, maternal cognitive ability, education, ethnicity, and
child's grade in school were consistent predictors of the SBIS composite score at both 6 and
10 years (Table 1). Number of children in the household was significantly and negatively
associated with children's IQ scores at age 6, and caregiver social support was significantly
positively associated with children's IQ scores at age 10.

The above analyses were repeated excluding children whose SBIS composite scores were
below 67 points (defined as mental retardation according to SBIS Examiner's Handbook34).
The change in IQ scores and significant predictors remained consistent as those reported above.

The correlates of change in IQ were tested using time by factor interactions within a repeated
measures model with SBIS composite scores as the repeated measures. However, there was
no significant difference between the magnitude of change in IQ from age 6 to 10 years as a
function of ethnicity or gender. There was a 6.9 point increase in the SBIS composite score of
European American children as compared to 6.1 points among African American children
(F1,288 =0.3, p= 0.6). On average, the SBIS composite scores of girls increased by 7.3 points
compared to 5.4 points among boys (F1,288 =2.7, p= 0.10).

Among significant predictors of IQ in the cross-sectional analyses, time by number of children
in the household was the only interaction that reached statistical significance (χ2 =4.2, p= 0.04),
reflecting the diminishing association between this variable and child intelligence at age 10.
The interactions between time and maternal cognitive ability, social support, education, and
income were not statistically significant. We also evaluated education (greater than 12 years)
and income (upper quartile) as dichotomized variables to examine whether improvement in
SBIS score was related to higher SES. Improvement in SBIS composite scores was parallel
between children whose caregivers had more than 12 years of education and those with lower
education (5.9 versus 6.7 points, respectively, F1,288 = 0.5, p=0.5). The magnitude of
improvement in IQ was also similar between children with higher income and the remaining
subjects in the sample (6.3 versus 6.4 points, F1,288 = 0, p=1.0).

Examining the correlation between the remaining variables and change score controlling for
baseline IQ, caregiver illicit drug use at age 10 was the only variable that was marginally related
to change in IQ score. There was a 7 point increase in the SBIS composite score of children
whose caregivers did not use illicit drugs at the 10 year phase compared to 4.5 points among
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offspring of illicit drug users (F1,288 =3.2, p= 0.07). For variables that can change over time,
we also examined the correlation between change in IQ and change in these variables (lag
terms) controlling for baseline IQ and predictors of IQ. There was no association between the
lag terms and change in IQ.

Next, we examined the frequency of change in intelligence test scores by at least two times the
standard error of measurement (6.4 points). Improvement by more than 6.4 points in the SBIS
composite score from age 6 to 10 was observed among 138 (47.6%) of the children (Improved
group). One hundred twenty-eight (44.1%) children scored within a 6.4 point range (No Change
group), and a decrease of more than 6.4 points was observed among 24 children (8.3%)
(Declined Group) (Table 3).

Cross-sectionally, at both 6 and 10 years, there were no differences in maternal demographic
and psychosocial characteristics, ethnicity, cognitive ability, home environment, or maternal
attitudes towards childrearing among the three groups. There were no differences in family
interactions between the groups except for family expressiveness at the 10-year phase. The
Declined group reported higher expressiveness in the family than the No Change and the
Improved groups (3.0, 2.5, 2.5, respectively, Brown-Forsythe F2,221= 3.9, p < .03). The
percentage of boys in the Improved group was significantly lower than in the No Change group
(43.5% versus 58.6%, p < 0.05), but did not differ from the declined group (45.8%).

Longitudinally, the No Change group was compared to the Improved and Declined groups
using repeated measures models with time-varying variables as the dependent variables. Group
by time interaction was used to test whether a change in these variables was related to the IQ
grouping factor. The change in socioeconomic status, maternal psychosocial characteristics,
and child's home environment from age 6 to 10 for each IQ group is shown in Table 3. Among
continuous dependent variables, change in caregiver depression from 6 to 10 years significantly
differed among the three groups (χ2= 8.0, p < 0.02). Depression increased by 6.4 points in the
Declined group compared to 0.4 and 1.2 points in the No Change and Improved groups,
respectively. Marginal logit models were applied to dichotomous variables such as marital
status, work status, illicit drug use, and custody of the child, where an inconsistent rate of
change from age 6 to 10 within each group was suspected (Table 3). The only variable for
which a significant time by group interaction was found was custody of the child. Among the
Improved group, the percentage of maternal loss of custody remained stable from 6 to 10 years
(9.4% to 11.6%, or a 2.2% change), while the percentage of children not under maternal custody
nearly tripled (5.3% to 14.7%, or a 9.4% change) in the No Change group (z=−2.2, p < 0.03)
and doubled in the Declined group (8.3% to 16.7% or an 8.4% change). Thus, custodial stability
was significantly related to improvement in IQ. No significant interactions were identified for
the other variables.

DISCUSSION
The 6-year-old children of teenage mothers had IQ scores below the average for their age group,
consistent with the literature on cognitive deficits and language delays in the offspring of
teenage mothers.5,8,35-37 However, when measured four years later, at age 10, their SBIS
composite scores had improved on average by 6.4 points and became more comparable to SBIS
scores of another low SES sample of children of adults.33 These results mirror the improvement
in IQ scores from 3 to 10 years seen in the offspring of adolescent mothers from the NDAPP
study,16 but are in contrast to findings by Krohn and Lamp38 who found no change in composite
SBIS scores from ages 4 to 9 in a small sample of low income children where maternal age
was not reported. Our findings are also in contrast to findings by Breslau et al.39 who found a
decline in IQ among inner-city children from ages 6 to 11 years where maternal age was not
reported. However, like our study, they found that maternal IQ, education, and marital status
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were not related to IQ change. Our findings suggest that the early negative outcomes seen in
the offspring of teenage mothers may be attenuated over time.

Although scores improved in the group as a whole from ages 6 to 10, the risk factors for lower
IQ essentially remained the same (e.g., lower maternal cognitive ability and educational
attainment, African American ethnicity, and lower school grade attained by the child). Further,
the average SBIS found at age 10 in this sample was still lower than the average SBIS composite
score in the general population.18 These results highlight the need to continue providing
parenting and educational support for pregnant and mothering teenagers. Young children of
teenage mothers could also be targeted for enhanced preschool education, improving school-
readiness in this high-risk group of children.

The home environment, income, and attitudes towards child rearing were not significant
predictors of IQ or of change in IQ over time. This finding is different from other studies that
have found a significant association between these variables and child IQ in studies of children
of adult mothers.6,12,14 It is possible that home environment is more variable across families
with adult-aged parents than among those headed by a teenage mother. These results highlight
the importance of studying the children of teenage mothers because the effects of the home
environment and maternal psychosocial factors on school-age IQ seen in the offspring of
children with adult mothers may not generalize to this vulnerable population.

The number of children in the household significantly interacted with IQ change over time.
The number of children in the household was a more important predictor of IQ at age 6 than
it was at age 10. This finding, together with the overall improvement in IQ from ages 6 to 10,
highlights the importance of the family environment for preschool cognitive development.
After children enter the school system, they receive professional intellectual stimulation that
may diminish the importance of the family environment over time. Although African American
children were at greater risk of lower scores than European American children, children from
both groups were equally likely to have improved scores at the second testing point. This result
supports our suggestion that the impact of the early child environment may be attenuated by
exposure to the school system. School may help redress some of the imbalances experienced
by families exposed to multiple disadvantages.

Our data are consistent with Bronfenbrenner and Ceci's hypothesis40 that exposure to external
resources has the greatest impact on children living in scarce environments. Coming in contact
with skilled teachers and experiences not available in their homes may enhance cognitive
development. This potential schooling effect on IQ has been demonstrated in other
populations41-43 and its effect is separate from the effects of increased age.38 Improvement in
examiner ratings of child behavior may also result from schooling effects where compliance
and attention are required of students; this improved behavior may influence IQ test
scores19. It is also noteworthy that quantitative reasoning, the subscale possibly most
influenced by schooling, was the area that improved the most in our sample.

In addition to the schooling effect, an alternative explanation for improvement in intelligence
among children of teenage mothers is that parenting skills may have improved over time.
Several studies have emphasized the significant effects of cognitive readiness to parent33 and
of parent-child interaction15 on the cognitive development of children of adolescent mothers.
By the 10-year follow-up, the average age of the caregivers in our sample was 26 years.
However, in our cohort, parenting information was limited to attitudes towards child rearing
collected at the 6-year phase. Therefore, we were not able to test whether the positive change
in child IQ scores could be attributed to maturity in parenting.

When comparing the group of children from this study who significantly improved in IQ over
time (Improved Group) to those who remained the same (No Change) or showed a decrease
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in IQ (Declined Group), we found no relation to change in maternal socioeconomic status,
social support, family interactions, or home environment. Moffitt and colleagues,44 who
studied different trajectories of IQ of children from ages 7 to 13, also reported no relation
between different profiles of IQ and change in SES or family relations. However, in the current
study, caregiver depression increased significantly more among the Declined group compared
to the No Change or Improved groups. Our results also showed a negative relation between
maternal illicit drug use and children IQ scores. The effects of caregiver depression and illicit
drug use point to additional effects of a negative home environment on cognitive ability in
young children45.

Child custody was also significantly more likely to remain stable in the Improved Group
compared to the No Change Group. This finding is consistent with Jaffee and colleagues15

assertion that family characteristics, including a decrease in residence changes, can act as a
protective function for child development. It is not possible to tease apart the direction of this
effect with the data in the current study. In other words, being in a stable home may help
improve IQ scores, or unmeasured variables associated with maternal custody may be
associated with better cognitive development.

There were several strengths to this study. Recruitment took place at a large obstetric clinic
and hence the large sample was representative of the population of teenage mothers in the area.
The teenage mothers were recruited during their pregnancy and seen with their offspring at
several points after the pregnancy, including school entry (age 6) and middle childhood (age
10). Consistent and standardized measures were available for both time points, making
longitudinal data analysis possible. We were able to consider a large number of correlates of
IQ, including demographic factors, maternal cognitive status, and home environment.

There were limitations to these analyses. We adjusted for many important factors related to
cognition; however, there are additional variables that we could not consider including paternal
IQ, measures of parental attachment, and parenting skills. Each of these is known to be
important in predicting cognitive development. Although we controlled for the home
environment and parenting in the multivariate analyses, there may be some other aspect of the
home environment that we did not capture during our assessments. In addition, the cohort was
of low socioeconomic status and was predominantly African American. The results may not
represent the association between maternal age and child development among mother-child
dyads of higher socioeconomic status or of other ethnic groups.

Although studies indicate that the cognitive abilities of younger offspring of teenage mothers
are lower than those of adult-aged mothers, our findings indicate that this gap may diminish
by middle childhood. It is likely that the educational system contributes to the increase in IQ
scores, particularly in areas of quantitative abilities.
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Table 1

Mean Stanford-Binet Intelligence Scale Scores at 6 and 10 years & Cross-sectional Regression Analysis at 6 and
10 years

Age 6 Age 10

SBIS composite and area score:a

Composite score 84.8 91.2***

Quantitative reasoning 84.7 92.9***

Verbal reasoning 94.0 94.1

Abstract/Visual reasoning 83.5 91.0***

Short-term memory 87.0 91.2***

Examiners' ratings:

Activity/attention 14.0 17.0***

Compliance/affect 24.9 26.3***

Summary score 38.9 43.3***

Dependent variable Significant predictors Coefficientb R2

SBIS

Composite score
at 6 years

Maternal cognitive ability 0.21*** 0.11

School grade 2.89*** 0.04

Ethnicityc 5.55*** 0.03

# children in the household −1.74** 0.03

Caregiver education 1.00* 0.01

SBIS

Composite score
at 10 years

Maternal cognitive ability 0.22*** 0.13

Ethnicity 6.00*** 0.06

School grade 1.97*** 0.03

Caregiver education
Satisfaction with help

1.13** 0.02

from friends/relatives 2.12* 0.01

*
p < .05

**
p < .01

***
p < .001

a
Comparison of means based on matched t-test.

b
Regression coefficient represents the magnitude of effect per unit change.

c
Caucasian =1, African-American = 0
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Table 2

Potential correlates of cognitive development

Variables measured at birth Average (SD) Correlation with SBIS

Gender (% male) 50 N.S.

Ethnicity (% African-American) 72 0.35

Variables measured at 6 years

Caregiver education (years) 12.2 (1) 0.16

Marital status (% married) 18.3 0.10

Work status (% work) 55.5 0.16

Monthly family income ($) 1276.0 (1055) 0.18

# of children in the household 2.2 (1) −0.23

Depression (CES-D) 38.1 (9) N.S. a

Life events 5.5 (3) −0.10

# Close friends & relatives 5.8 (3) 0.12

Satisfaction with help 3.7 (.6) 0.14

% Lost custody 7.2 N.S.

Illicit drugs (% use) 30.3 N.S.

HOME-SF 11.6 (3) 0.10

FESb expressiveness 2.4 (.9) 0.18

 cohesion 3.4 (.8) N.S.

 conflict 1.4 (1) N.S.

PASc total score 59.5 (6.5) 0.12

 interaction 22.5 (4) 0.15

Maternal cognitive ability 81.8 (11) 0.37

Child school graded 0.35 (.7) 0.21

Variables measured at 10 years

Caregiver education (years) 12.5 (1) 0.20

Marital status (% married) 22.1 N.S.

Work status (% work) 66.6 0.12

Monthly family income ($) 1726.0 (1412) 0.25

# of children in the household 2.7 (1) −0.12

Depression (CES-D) 39.4 (10) N.S.

Life events 5.0 (3) N.S.

# Close friends & relatives 2.9 (2) 0.14

Satisfaction with help 3.6 (.6) 0.19

% Lost custody 13.1 N.S.

Illicit drugs (% use) 25.9 −0.12

HOME-SF 12.2 (3) 0.18

FES expressiveness 2.5 (.9) 0.12

J Dev Behav Pediatr. Author manuscript; available in PMC 2011 June 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Cornelius et al. Page 15

Variables measured at birth Average (SD) Correlation with SBIS

 Cohesion 3.4 (.8) N.S.

 Conflict 1.4 (1) N.S.

Child school grade 4.3 (.8) 0.20

a
Not significantly different than zero at α = .05.

b
Family Environment Scale (Moos & Moos, 1981)

c
Parent Attitude Scale (Silvestro & Fosson, 1982)

d
Preschool coded as −1, kindergarten as 0, 1st grade as 1, etc.
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Table 3

Comparison of the Improveda, No Change, Declined Groups

Improved N
= 138

No Change
N = 128

Declined
N = 24

Change in socioeconomic status (from 6 to 10)

Caregiver education (years) 0.3 0.4 0.2

Marital status (% married) 2.0 5.0 8.0

Work status (% work) 15.0 8.0 9.0

Monthly income ($) 469.0 502.0 73.0

# Children in the household 0.6 0.4 0.7

Change in maternal psychosocial characteristics (from 6 to 10)

Depression (CES-D) 1.2 0.4 6.4b

# Life events −0.4 −0.7 −0.7

# Close friends & relatives −2.8 −2.8 −3.8

Satisfaction with help −0.1 −0.1 −0.3

Change in child's environment (from 6 to 10)

% Non-maternal custody 2.2c 9.4 8.4

HOME-SF 0.3 0.8 0.4

Illicit drugs (% use) −4.3 −3.9 −8.3

FES expressiveness 0.0 0.1 0.5

 Cohesion 0.0 0.0 0.0

 Conflict 0.0 0.0 −0.3

a
Improved – increase of more than 6.4 points on SBIS composite score from age 6 to 10; No Change – change of ≤ 6.4 points from age 6 to 10;

Declined – decrease of more than 6.4 points from age 6 to 10.

b
Significantly different based on Wald test.

c
Significantly different Based on Marginal logit model and Generalized Estimating Equations.
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