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Abstract
OBJECTIVES—The objective of this study was to test whether the experience of childhood
sexual abuse is associated with long-term receptive language acquisition and educational
attainment deficits for females.

METHODS—Females with substantiated familial childhood sexual abuse (n = 84) and a
nonabused comparison group (n = 102) were followed prospectively for 18 years. Receptive
language ability was assessed at 6 time points across distinct stages of development, including
childhood, adolescence, and young adulthood. Rates of high school graduation and total
educational attainment were assessed during young adulthood.

RESULTS—Hierarchical linear modeling revealed that receptive language did not differ between
the groups at the initial assessment point in childhood; however, a significant group by time
interaction was observed across development with abused females (1) acquiring receptive
language at a significantly slower rate throughout development and (2) achieving a lower overall
maximum level of proficiency. Significant differences in receptive language scores emerged as
early as midadolescence. In addition, abused females reported significantly lower rates of high
school graduation and lower overall educational attainment when compared with their nonabused
peers.

CONCLUSIONS—Exposure to childhood sexual abuse may be a significant risk factor for
cognitive performance and achievement deficits for victims. These findings have particular public
health relevance given the high prevalence of sexual abuse and that poor cognitive functioning and
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low levels of educational attainment can contribute to continued adversity throughout the life
course. Early intervention may assist victims in improving cognitive functioning, altering
deleterious trajectories, and promoting greater life successes.
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Childhood maltreatment, including physical and sexual abuse as well as child neglect, is
highly prevalent, with recent estimates reporting >750 000 documented cases annually in the
United States.1 The link between maltreatment and deleterious psychological and social
functioning is fairly well-established.2 Many maltreatment-associated sequelae have
implications for learning and academic performance, including high levels of depression,
anxiety, dissociative tendencies, behavior problems, and negative affect, which can interfere
with students’ motivation to learn and disrupt their ability to concentrate and attend.3

Moreover, maltreatment often co-occurs with other types of adversities, such poverty and
family disruption, which can have implications for the level of acculturation and educational
investment within the home environment. Because school performance and environmental
enrichment are closely tied to learning, one might expect that maltreated children would
exhibit cognitive deficits in areas such as vocabulary acquisition and receptive language
skills, which are thought to be largely environmentally based.4

There is increasing speculation that maltreatment itself can result in cognitive deficits
through its effect on the developing brain.5 There are several plausible explanations for this
effect on the brain. Perhaps most obvious is how brain development might be impaired as
the result of traumatic brain injury in cases of physical abuse. Altered brain development is
also associated with malnutrition or the withholding of adequate medical care in instances of
child neglect. Less obvious is the notion of chronic stress, which often is associated with
severe maltreatment.6 For example, many cases of childhood sexual abuse involve persistent
safety and boundary violations, are initiated at young ages, and can span several years.7

Such conditions are arguably some of most stressful that a child can endure. Stress
stimulates neurologic responses across both sympathetic and endocrine systems, and there is
considerable evidence that maltreated children have high catecholamine8 and cortisol
activity,9 indicating possible dysregulation in these neuroendocrine systems. High levels of
glucocorticoids such as cortisol can act on brain structures, such as the hippocampus and
amygdala, to disrupt learning and memory10 and lead to adverse brain development through
accelerated loss of neurons,11 delays in myelination,12 abnormalities in developmental
pruning,13 inhibition of neurogenesis,14 and decreased brain growth factors.15

The extent to which these environmental and/or physiologic impairments might be operating
in the lives of maltreatment victims could have important implications for long-term
cognitive development, global cognitive functioning, academic achievement, educational
attainment, and overall quality of life. Although precise mechanisms have yet to garner
consistent empirical support, tangible neuropsychological outcomes for maltreatment
victims have been reported in the past few decades. One review revealed that childhood
stressors and maltreatment were associated with reductions in multiple brain structures and
functions,16 including reduced corpus callosum17 and hippocampal volumes,18 and
attenuated development of the amygdala.19 Another comprehensive review20 found that 49
of 65 studies reported a relationship between child maltreatment and relatively poor
cognitive performance. In particular, maltreated children displayed lower verbal abilities and
receptive language acquisition relative to nonabused children.21–24
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Because early cognitive ability is highly predictive of subsequent academic problems in later
adolescence and adulthood25 and maltreated children are likely to underachieve
academically or require special education assistance,20 it is especially important to examine
the developmental trajectories of cognitive abilities in maltreated children. Such trajectories
might aid in articulating (1) the long-term effects of severe childhood adversity; (2) points in
development when children are most vulnerable to the effects of maltreatment or when
deficits might begin to manifest in observable discrepancies; and (3) implications for other
potential life-course disruptions, such as academic underachievement, that might be closely
tied to cognitive challenges across development.

To date, most empirical evidence supporting the relationship between maltreatment and
cognitive functioning derives from cross-sectional designs. The few prospective studies of
maltreatment victims were limited to follow-ups spanning only a few year26,27 or using
limited numbers of assessment points.28 There also are many retrospective studies in which
maltreatment status was derived from self-reported recall that could not be substantiated.
These design limitations preclude strong inferences and make it difficult to rule out the
possibility that cognitive deficits predated the abuse. This study was designed with several
methodologic advances in mind. First, the design was prospective and longitudinal in that
abuse was substantiated and cognitive ability was assessed on several subsequent occasions
across development at 6 time points during 18 years; hence, the study is the first of its kind
to report on developmental trajectories of receptive language acquisition, including both
starting points (intercepts) and rates and shapes of change over time.

This will aid inferences regarding (1) whether cognitive deficits might have preceded the
abuse experience and (2) the point in development when deficits might first be observable.
Second, the study contrasts these trajectories to those observed in a group of nonabused
females who were comparable on a host of key demographic, family, and environmental
variables. Third, the focus was on a single type of childhood maltreatment, namely
substantiated sexual abuse by a family member, affording an opportunity to homogenize the
sample as opposed to using a wide array of maltreatment types and severities, which has
plagued much of the extant literature. The following hypotheses were tested: In comparison
with their demographically similar nonabused peers, sexually abused females would be
more likely to (1) manifest lower overall receptive language abilities throughout
development and (2) manifest lower high school graduation rates and lower educational
attainment by adulthood.

METHODS
Participants

Sexually abused females (n = 84) who were willing to participate in this study were referred
by child protective services agencies in the Washington, DC, metropolitan area. Eligibility
criteria were (1) age 6 to 16 years; (2) participation within 6 months of disclosure; (3)
substantiated sexual abuse including genital contact and/or penetration; (4) perpetration by a
family member (eg, parent, grandparent, older sibling, uncle); and (5) participation of a
nonabusing caregiver (usually the biological mother). Child protective services records
indicated that the median age at abuse onset was 7.8 years, the median duration was 24
months, 70% experienced vaginal and/or anal penetration, and 60% of perpetrators were the
primary father figure (biological fathers, step fathers, or mother’s live-in boyfriends). These
abuse characteristic were similar to comparable information reported in the 1988 National
Incidence Study (NIS-2).29

Comparison females (n = 102) were recruited via advertisements in newspapers and posters
in welfare, child care, and community facilities in the same neighborhoods in which the
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abused participants lived. Comparison families contacted study personnel and were screened
for eligibility, which included having no previous contact with protective services agencies
and being demographically similar to a same-aged abused female. Comparison and abused
females were similar in terms of residing zip codes, racial/ethnic group, age, predisclosure
socioeconomic status (SES), family constellation (1- or 2-parent households), and other
nonsexual traumatic events. At some point after entry into the study, 13 comparison females
revealed some form of sexual abuse and were dropped from the study, resulting in a
comparison sample of 89.

Forty-six percent of the sample was of minority status, including 43% black, 2% Hispanic,
and 1% Asian. The sample ranged from low to middle SES with mean Hollingshead30

scores of ~36 (defined as “blue collar,” or working class). As can be seen in Table 1, there
were no statistical differences across groups regarding mean SES or percentage of minority
(ie, white versus all minority categories).

Study Design
The impetus for this study was to observe the long-term consequences of childhood sexual
abuse as well as make discrete cross-sectional comparisons within distinct developmental
periods. To do so, this study used a cross-sequential design. A cross-sequential design is 1
that allows for the recruiting of individuals who represent a cross-section of development
although following this cross-section longitudinally (Table 1). This design permits analyses
of both static, crosssectional within-time effects and dynamic, repeated-measures within-
person effects. As illustrated in Table 1, the study began in 1987 (time 1), when participants
were a mean age of 11 years. Five follow-up assessments were conducted (times 2 through
6) throughout adolescence and into adulthood. More than 96% of the sample was retained
for the follow-up assessments (abused: 82; comparison: 84). The study received approval
from the university institutional review board and a Federal Certificate of Confidentiality.
Child assent and parental consent were obtained at each assessment for all participants who
were younger than 18 years. When participants were aged ≥18 years, they provided their
own consent.

Measures
Receptive Language—The Peabody Picture Vocabulary Test—Revised (PPVT-R),31 a
measure of receptive language, was administered at times 1 through 6 via alternating parallel
versions. The PPVT-R is a picture-prompted vocabulary test whereby participants are shown
an array of pictures and are prompted to identify the picture that best represents the target
vocabulary word. The test is graduated such that simpler pictures are presented earlier with
progressing difficulty until a ceiling is reached. Raw scores were obtained and used in
subsequent statistical analyses. Higher raw scores indicate that more vocabulary words were
correctly identified. The PPVT-R was selected because it is a reliable indicator of
vocabulary acquisition (or crystallized ability), is widely used, and shows strong convergent
validity with Wechsler full-scale IQ scores.31

Educational Attainment—At the final assessment (time 6), participants indicated their
highest level of education attained in the following manner: 1 = eighth grade or less; 2 =
some high school; 3 = graduated high school; 4 = some college; 5 = college graduate; 6 =
some postgraduate school; or 7 = postgraduate degree. High school graduate was defined as
“1” equaling a score of ≥3 and “0” equaling a score of <3.

Statistical Analysis
Hierarchical linear modeling (HLM) via SAS PROC MIXED was used to estimate average
growth trajectories across development on the basis of raw PPVT-R scores arrayed from
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ages 6 to 30. The degree to which group membership (abused = 1; comparison = 0) could
account for individual variation in parameter estimates (ie, intercept, slope) was then
evaluated. An advantage of HLM is that maximum likelihood estimation methods can
accommodate missing data, thereby allowing the analyst to make use of all available data so
that any participant with multiple time points (or ages) can be included in the analysis of the
entire trajectory. Using Bayes’s estimation, individuals with more data are given more
weight in the calculation, a procedure preferred to using list-wise or pairwise deletion in
analysis in which portions of the developmental curve are represented by differing
individuals or any given portion of the curve is only sparingly represented.32 Restricted
maximum likelihood estimation with an estimated degrees of freedom procedure33 was used
to arrive at valid parameter estimates under the assumption of ignorable missing data.
Although not necessarily contiguous, 70% of participants had at least 5 data points for the
HLM growth analysis (see Table 1). Both linear and quadratic trends of PPVT-R scores
throughout development were estimated.

For identification of specific points in development when deficits might begin to manifest in
observable discrepancies, general linear modeling (GLM) was used via SAS PROC GLM to
test for significant group main effects in PPVT-R scores at distinct developmental periods:
childhood (ages 6 –10), young/midadolescence (ages 11–14), mid/late-adolescence (ages
15–18), young-adulthood (ages 19 –25), and adulthood (ages 26 –30). Because it is possible
that participants might be assessed more than once during any given developmental period,
PPVT-R scores that were assessed during that developmental period were averaged. GLM
analyses were also tested for the educational attainment variable as well as a variable created
to describe whether participants graduated from high school. Because of the study design,
not every participant was assessed at every developmental stage; hence, the sample size
fluctuates slightly for each comparison (see Table 1).

RESULTS
Results demonstrate that despite starting with similar abilities (intercept), abused females, on
average, acquired receptive language skills at a significantly slower rate (linear effect)
during development than did comparison females. Moreover, receptive language skills
peaked at lower levels (quadratic effect) in development for abused females than for
comparison females. Unconditional (level 1) HLM results revealed a significant overall

omnibus χ2 ( , P < .0001), with the linear slope coefficient significantly
different from 0 (t1,244 = 10.00, P < .0001) and the quadratic coefficient significantly
different from 0 (t1,245 =−4.62, P < .001). These results suggest that the entire sample, on
average, showed a linear positive trend of PPVT-R vocabulary acquisition accumulation
across development from childhood to adulthood but that this trend leveled off in the early
20s. Figure 1 depicts HLM results for raw PPVT-R trajectories by group with age arrayed
on the x-axis spanning ages 6 to 30. These conditional (level 2) HLM results showed that
there was not a significant group by intercept effect (t1,207 = 0.04, P = .96), indicating that
abused and comparison females did not differ with respect to raw PPVT-R scores at
intercept (age 6). Results did reveal, however, a group by linear time interaction, (t1,243 =
2.68, P = .008) and a group by quadratic time interaction, (t1,254 =−2.41, P = .01).

Results of the GLM presented in Table 2 demonstrate that abused females, on average,
scored significantly lower than comparison females on the PPVT-R beginning in
midadolescence and continued to be lower through the final adulthood assessment. Table 2
also shows that a greater percentage of comparison females graduated high school, and, on
average, the comparison group reported attaining some college education, whereas the
abused group reported graduating high school as their highest achievement.
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DISCUSSION
Although the detrimental effects of childhood sexual abuse have been shown across
psychosocial, physical, and behavioral health domains, this study demonstrates that sexually
abused females (1) acquired receptive language abilities at a slower pace and performed at
lower peaks than their nonabused peers, (2) differed from their nonabused peers in receptive
language abilities by midadolescence, and (3) had lower rates of high school graduation and
educational attainment by young adulthood. It is notable that there were significant
differences between groups neither at the first assessment point nor at the intercept of the
growth trajectory model. This lack of initial difference, combined with the use of a
demographically similar comparison group, enhances our ability to assert with relatively
strong inference that the deficits observed across development are in large part attributable
to the experience of childhood sexual abuse.

As the larger literature suggests, multiple plausible mechanisms could affect cognitive
development and educational attainment of maltreated children. For instance, poorer
cognitive functioning may be explained by the direct impact of child maltreatment on brain
functioning and neuropsychological systems. Indeed, childhood is a critical period when
rapid and dramatic maturation of the brain occurs and thus any assault, such as the chronic
stress associated with childhood sexual abuse, during this critical period has the potential to
disrupt permanently neuropsychological development for victims.34 Childhood abuse often
co-occurs with other forms of impoverishment, such as economic disadvantage, family
dysfunction, and low parental education, and it is quite possible that cognitive abilities that
are tied to these environmental factors might be particularly susceptible to delays in
maltreated children. Typical features of the abusive environment, such as poor parenting35

and poor quality of stimulation provided by a caregiver,36 may play a significant role in the
delayed cognitive development of maltreated children. The importance of these
environmental features cannot be understated or ruled out as relevant correlates of cognitive
deficits.

There are several limitations that should be taken into account when interpreting these data.
First, we cannot parse out the exact mechanisms that are responsible for adverse cognitive
development or low educational attainment in this study. We cannot speak directly to the
brain maldevelopment hypothesis because we did not assess the sample for functional or
structural changes. Similarly, our data cannot speak directly to the extent of environmental
influences because childhood sexual abuse is so often associated with other and often
multiple types of adversities; however, we were able to effect experimental control over
some of these factors by studying a demographically similar comparison sample, which
suggests that the difference between our abused and non-abused groups is tied to the
experience of sexual abuse (and its associated elements) and not merely family constellation,
SES, or minority status. Second, we studied a limited set of cognitive abilities and cannot
generalize to abilities that we did not measure, such as novel reasoning or memory. Third,
we cannot generalize to the development of males. Finally, it should be noted that other
studies have shown associations between alternative forms of abuse and adversity (eg,
physical abuse, child neglect) and poor cognitive functioning. Although this study suggests
that sexual abuse may be a particularly salient and important risk factor for these
developmental outcomes, we recognize that various types of abuse and adversity often co-
occur,37 and it is quite difficult to parse out the unique effects of 1 type versus another. As
such, we are not asserting that sexual abuse per se impinges on cognitive development;
rather, we are simply suggesting a plausible link between the various consequences that are
associated with severe childhood abuse and the subsequent cognitive deficits.
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CONCLUSIONS
Pediatricians should be aware that optimal cognitive development could be adversely
affected by histories of maltreatment. The importance of environmental factors with respect
to care and enrichment provided by biological or foster parents should be underscored when
promoting healthy growth trajectories for child victims. Enrollment in after-school and
cultural enrichment programs can significantly improve the educational attainment of any
child but may be especially important for children who have been exposed to maltreatment.
In addition, efforts should be made to reduce the chronic stress that is associated with
maltreated families, and pediatricians can play an important role. This could take the form of
coordination of psychosocial services aimed at intervening on the individual psychological
consequences of maltreatment. This could also entail in-home interventions aimed at
promoting overall family health and safety by addressing the precipitants of abuse and
reducing overall family conflict. No matter the intervention focus, results from this study
suggest that efforts should be implemented early in development, perhaps even before
declines that may not be noticeable until later in life. Such intervention may have
farreaching benefits over the course of life and may likely include enhances in education
goals and opportunities for victims of abuse.
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WHAT’S KNOWN ON THIS SUBJECT

Through a number of possible mechanisms, childhood sexual abuse may significantly
impair long-term cognitive functioning and educational attainment. Identifying deficits in
growth trajectories and points of impairment throughout development could help identify
critical periods and avenues of intervention for victims.
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WHAT THIS STUDY ADDS

Developmental trajectories of receptive language acquisition revealed significant deficits
beginning in midadolescence and lower overall educational attainment for females
exposed to childhood sexual abuse. Findings will aid intervention efforts designed to
enhance the well-being and quality of life for victims.
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FIGURE 1.
Individual raw score receptive language trajectories and group × quadratic effect
demonstrating slower acquisition and lower peak performance across development for
sexually abused females. No differences were observed between groups at intercept.
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TABLE 1

Summary Statistics and Sample Sizes for Analyses

Parameter Total
(N = 173)

Abused
(n = 84)

Comparison
(n = 89)

Minority, %a 46 39 51

SESb

 Mean ± SD 36 ± 12 35 ± 14 37 ± 11

 Range 11–44 10–47 12–43

Age at assessment (dates)

 Time 1 (1987–1989)

  Mean ± SD 11 ± 3 11 ± 3 11 ± 3

  Range 6–16 6–16 6–16

 Time 2 (1988–1991)

  Mean ± SD 12 ± 3 12 ± 3 12 ± 3

  Range 7–18 7–17 7–18

 Time 3 (1990–1992)

  Mean ± SD 13 ± 3 13 ± 3 13 ± 3

  Range 8–20 8–18 8–20

 Time 4 (1996–1998)

  Mean ± SD 18 ± 4 19 ± 4 18 ± 3

  Range 11–25 11–25 11–23

 Time 5 (1999–2001)

  Mean ± SD 20 ± 3 21 ± 3 20 ± 3

  Range 13–26 13–26 13–26

 Time 6 (2004–2006)

  Mean ± SD 24 ± 3 25 ± 4 24 ± 3

  Range 18–30 18–30 18–30

No. per developmental period

 Childhood (age 6–10) 63 32 31

 Young/midadolescence (age 11–14) 113 54 59

 Mid/late adolescence (age 15–18) 106 52 54

 Young adulthood (age 19–25) 145 65 80

 Adulthood (age 26–30) 62 27 35

No. returning for follow-up (time 4, 5, and/or 6)
   used in growth curve analyses (96%) 166 82 84

 % with all 6 time points 48 42 52

 % with only 5 time points 22 34 12

 % with only 4 time points 11 13 9

 % with only 3 time points 16 9 23

 % with only 2 time points 3 2 4

a
Defined as black (90%), Hispanic (9%), and Asian (1%).

b
Defined via Hollingshead ratings.30.
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TABLE 2

Abused Versus Comparison Differences in Receptive Language Scores and Educational Attainment

Parameter Total Abused Comparison Fdf a

Raw vocabulary scores, mean ± SDb

Childhood (ages 6–10) 93.70 ± 19.34 95.68 ± 19.99 91.66 ± 18.73 0.311,62

Young/midadolescence (ages 11–14) 123.24 ± 17.31 120.19 ± 17.79 126.06 ± 16.52 6.091,112

Mid/late adolescence (ages 15–18) 134.65 ± 19.68 130.97 ± 22.47 138.20 ± 15.97 9.381,105 c

Young adulthood (ages 19–25) 145.06 ± 17.79 142.27 ± 20.55 147.33 ± 14.94 7.681,144 c

Adulthood (ages 26–30) 147.16 ± 18.52 140.85 ± 21.44 152.03 ± 14.42 7.591,61 c

% Graduated high schoold 89.49 84.44 94.55 8.631,143 c

Educational attainment, mean ± SDd,e 3.87 ± 1.13 3.63 ± 1.20 4.07 ± 1.04 7.561,143 c

df indicates degrees of freedom.

a
F values correspond to individual GLM tests of group differences for each dependent variable via SAS PROC GLM. Alpha corrections were

imposed to control type 1 error for multiple comparisons (P < .007).

b
Averaged over ages spanning developmental period.

c
P < .007.

d
Marginal means reported with age at final assessment (time 6) covaried.

e
1 = Eighth grade or less; 2 = some high school; 3 = graduated high school; 4 = some college; 5 = college graduate; 6 = some postgraduate school;

and 7 = postgraduate degree.
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