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Objective: Depression is the most common
adult outcome of exposure to childhood sexual
abuse (CSA). In this study, we retrospectively
assessed the length of time from initial abuse
exposure to onset of amajor depressive episode.

Method: A community-based survey of child-
hood experiences in 564 young adults aged 18
to 22 years, conducted between 1997 and 2001,
identified 29 right-handed female subjects with
CSA but no other exposure to trauma. Subjects
were interviewed for lifetime history and age at
onset of Axis| disorders using the Structured
Clinical Interview for DSM-1V Axis| Disorders.

Results: Sixty-two percent (N = 18) of the
sexual abuse sample met full lifetime criteriafor
major depressive disorder. Episodes of depression
emerged amean = SD of 9.2 + 3.6 years after
onset of exposure to sexual abuse. Mean survival
time from onset of abuse to onset of depression
for the entire sample was 11.47 years (95%

Cl =9.80 to 13.13 years). There was a surge

in new cases between 12 and 15 years of age.
Mean + SD time to onset of posttraumatic stress
disorder was 8.0 £ 3.9 years.

Conclusions: Exposure to CSA appearsto
sensitize women to the development of depres-
sion and to shift age at onset to early adolescence.
Findings from this formative study suggest that
clinicians should not interpret the absence of
symptoms at the time of CSA asasign of resil-
ience. Continued monitoring of victims of CSA
as they pass through puberty is recommended.
Reasons for the time lag between CSA and
depression are proposed along with potential
strategies for early intervention.
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hildhood exposure to traumain general, and sexual

abuse in particular, has been linked to a host of
adverse consequences. Recent epidemiol ogic studies sug-
gest that exposure to trauma and household dysfunction
accounts for about 50% of the population-attributabl e risk
for major depression and suicide.** Specific associations
between exposure to childhood sexual abuse (CSA) and
subsequent development of depressive disorders have
been observed in large samples of adults*® as well asin
adolescents.®” Depression is the most extensively docu-
mented outcome of exposure to CSA in adults?® but in
children, the most discernible manifestations are sexual-
ized behaviors rather than depression or posttraumatic
stress disorder (PTSD).?

Despite the numerous studies demonstrating an as-
sociation between exposure to CSA and emergence of de-
pression, we are not aware of any studies that have spe-
cifically reported on the length of time between exposure
to CSA and development of major depression. There are
several possibilities. One is that depression follows rap-
idly on the heels of exposure to CSA. Another possibility
isthat depression emerges after exposure or risk of expo-
sureto CSA has abated.

A third possibility isthat CSA does not directly lead to
depression but that it sensitizes the individual, enhancing
his or her risk of developing depression as he or she
passes through adolescence into middle age as part of a
neuromaturational process.® Major depression can emerge
at any age, but the greatest surge in newly emergent cases
occurs between 15 and 18 years of age in females.’®
Recent studies indicate that the average age at onset for
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major depression is 32 years. Females outhumber males
2:1," with gender differences in prevalence emerging
between 11 and 15 years of age.? Hence, depression
may emerge with an unusually high frequency in CSA-
exposed individuals during the 15- to 18-year-old adoles-
cent surge or later in adulthood, as part of the natura
course of the disorder. A fourth possibility is that CSA
could both sensitize and accel erate the process leading to
an earlier age at onset, as has been reported to occur in
patients with bipolar®® or substance abuse' disorders. Fi-
nally, episodes of major depression may emerge in sensi-
tized individuals only if they are exposed to new losses or
traumas, resulting in a very variable onset time between
individuals.

Determining the temporal relationship between CSA
and onset of depression isdifficult, as CSA usually occurs
in individuals who have been, or will be, exposed to mul-
tiple other forms of trauma.*>** However, delineating the
time course is a fundamental prerequisite for designing
intervention strategies to prevent or minimize the long-
term sequelae of abuse and for interrupting the cycle of
violence.

To begin to address thisissue we retrospectively exam-
ined the temporal relationship between CSA and depres-
sion in a group of subjects participating in our ongoing
studies of trauma'® who were exposed to CSA but to no
other forms of trauma or severe early stress. \We now re-
port that there was a mean lag of 9.2 years between onset
of CSA and onset of depression and that most of the sub-
jects exposed to early abuse who devel oped major depres-
sion had their first depressive episode between 12 and 15
years of age.

METHOD

Detailed ratings of symptoms and history of exposure
to emotional abuse and trauma were collected and an-
ayzed from 564 young adults 18 to 22 years of age
(mean + SD age, 19.8 + 1.4 years, 385 female and 179
male) who responded to community advertisements re-
questing either healthy, normal controls or individuas
with a history of an unhappy childhood as part of alarger
study of childhood abuse.*® Because a primary goal of the
larger study was to examine the relationship between
trauma and brain development,”” subjects were also re-
quired to be right-handed, unmedicated, and free of any
significant history of fetal, neonatal, or childhood disor-
ders that could adversely affect brain development. The
study was approved by the McLean Hospital Institutional
Review Board. All subjects gave written informed con-
sent prior to completion of questionnaires and again prior
to interview and assessment. The study was conducted be-
tween 1997 and 2001.

History of exposure to CSA was obtained in a 2-step
process. The first step was self-report, followed by de-

J Clin Psychiatry 70:5, May 2009

Onset of Depression Following Childhood Sexual Abuse

tailled assessment using the semistructured Traumatic
Antecedents Interview (TAI).”® Individuals with CSA
were initially identified if they responded in the affirma-
tive to this question: “Have you ever been forced into do-
ing more sexually than you wanted to do or were too
young to understand? (By sexually we mean being forced
against your will into contact with the sexual part of your
body or of his’/her body).” They were also asked to pro-
vide information on their relationship to this individual,
number of times they were forced, age at first and last
abuse, and whether or not they felt terrified or had their
life or another person’s life threatened.*®

Respondents reporting CSA were further evaluated
using the TAI, which is a 100-item semistructured inter-
view designed to €elicit and evaluate reports of physical
abuse, sexual abuse, witnessing violence, physical ne-
glect, emotional neglect, significant separations, losses,
verbal abuse, and parental discord.*® Thereliability of TAI
variables range from acceptable to excellent (median in-
traclass R = 0.73).8

For this formative study, we selected only respondents
who indicated, on both self-report and TAI interview, that
they experienced 3 or more episodes of forced-contact
CSA accompanied by fear or terror. Further, they had not
experienced any other types of childhood abuse or other
severe stressors (e.g., gang violence, motor vehicle acci-
dents, near-drowning, natural disasters, animal attacks).
We required a history of 3 or more exposures on the basis
of the assumption that CSA is typically a repeated event
and that a major factor affecting brain development may
be persistent fear of recurrence. Using these criteria, 29
female and 3 male respondents were identified for study.
Results are limited to women due to known gender differ-
encesin prevalence rates for depression and the small size
of our male sample.

Psychiatric history was assessed by certified mental
health clinicians (clinical nurse specialists or Ph.D. psy-
chologists) using the Structured Clinical Interview for
DSM-1V Axis| Disorders (SCID), the Structured Clinical
Interview for DSM-1V Dissociative Disorders (SCID-
D),* and the Diagnostic Interview for Borderline Patients
(DIB).”® Age at onset, assessed as a part of thisinterview,
can be reliably determined through this form of
assessment.?#

Kaplan-Meier analysis (SPSS, version 11.0; SPSS,
Inc.; Chicago, Ill.) provided mean survival time (£ 95%
confidence interval [CI]) for onset of CSA and from onset
of CSA to emergence of depression. Additional analyses
were conducted to examine time between exposure to
CSA and onset of PTSD asit became clear that a substan-
tial number of subjects met criteriafor this diagnosis.

The resulting sample consisted of 29 women with a
mean = SD age of 20.0 + 1.3 years. All were in college,
and 90% came from a middle-class or higher socioeco-
nomic-status family (mean+ SD socioeconomic status
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Figure 1. Relationship Between Age at Experience of Childhood Sexual Abuse and Onset of Depression
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Abbreviation; SES = socioeconomic status.

(SES) = 2.3+ 1.0). The SES score was assigned using the
Hollingshead Two-Factor Index of Social Position,?
which combines level of formal education and level of
occupation status into a single score. Lower scores indi-
cate higher socioeconomic status. Reported perpetrators
were part of the extended family and/or members of the
community, with only 3 perpetrators being stepparents.
None of the subjectsin this sample reported experiencing
CSA by their biologic parents.

RESULTS

Asillustrated in Figure 1, subjects who developed ma-
jor depressive disorder (N =18) had onset of CSA be-
tween 3 and 13 years of age (mean survival to CSA, 6
years; 95% Cl = 5to 7 years) and onset of depression be-
tween 10 and 20 years of age (mean survival, 15.0 years,
95% Cl =136 to 16.4 years). Eighty-three percent
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(N = 15) of these subjects experienced significant suicidal
ideation during their index episode of major depression.
Themean + SD time from onset of CSA to onset of major
depression, in those who developed depression, was
9.2 + 3.6 years. Mean survival time from onset of CSA to
onset of depression for the entire sample was 11.47 years
(95% CI =9.80 to 13.13 years). Mean survival from off-
set of CSA (first episode if there were multiple perpetra-
tors) was 9.55 years (95% CI = 7.45 to 11.65 years). Fig-
ure 2 illustrates the number of cases with a history of
depression who experienced CSA in agiven year and the
cumulative prevalence of depression. Note that many of
the subjects who went on to devel op major depressive dis-
order experienced CSA at ages 5 and 6 and that 56% of
depressive episodes began between 12 and 15 years of
age.

Subjects who met criteriafor PTSD (N = 8) had onset
of abuse between 3 and 15 years of age (mean survival,
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Figure 2. Age at Abuse and Cumulative Incidence of
Depression for 18 Childhood Sexual Abuse Subjects
Developing Depression
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childhood sexual abuse at each age.
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subjects who had an episode of major depression prior to or during
each year of age.

7 years, 95% Cl =4 to 9 years) and onset of PTSD
between 10 and 19 years of age (mean, 14 years;, 95%
Cl =12 to 17 years) (Figure 3). The mean survival time
from onset of abuse to onset of PTSD was 8 years (95%
Cl =5t0 11 years). Five of these subjects had a comorbid
history of major depression. In 3 cases, depression and
PTSD developed within a year of each other. In 1 case,
PTSD preceded depression by 8 years, and, in the other,
depression preceded PTSD by 7 years.

Eight CSA-exposed subjects (27.5%) have not so far
met diagnostic criteria for major depressive disorder or
PTSD. These subjects experienced abuse between 3 and
13 years of age (mean survival, 7 years, 95% Cl =5 to
10 years) (Figure 4). A mean + SD of 12.3+ 4.4 years
(range, 5-17 years) have elapsed between onset of CSA
and age at the time of diagnostic assessment. Mean + SD
duration of abuse exposure in this group was 2.9+ 2.0
years. Subjects who developed PTSD or depression had a
mean + SD duration of abuse exposure of 4.7 + 2.5 years
(F=3.23, df =1,27; p=.08). Eighteen percent of sub-
jects who have not developed depression (2 of 11) had
parents with a definite history of depression versus 11%
(2 of 18) of the sample who devel oped depression (Fisher
exact test, p > .6).

Of interest, 7 of the subjectswho devel oped depression
subsequent to exposure to childhood sexual abuse re-
ported a second (or third) sequence of abuse occurring
either before or after the onset of depression. We exam-
ined this “multiple exposure” subgroup to determine if
the time to onset of depression was related to number of
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sequences of abuse. There was a mean+ SD gap
of 4.1+ 2.3 years between sequences, and depression
emerged 2.6 + 2.4 years after the start of the second se-
quence. However, while depression tended to occur soon
after the second exposure to abuse, there was no statisti-
cally significant difference between this group and those
with a single abuse sequence in time to onset of depres-
sion following onset or offset of the first sequence of
abuse. Depression emerged a mean+ SD of 9.1+ 35
years after initial exposure in subjects with a single se-
quence of CSA and 9.4 + 4.2 years in subjects with mul-
tiple sequences (F=0.04, df =1,16; p>.8). Two of 8
subjects developing PTSD and 2 of 8 subjects with nei-
ther PTSD nor depression reported multiple sequences.
Hence, within this limited sample there was no evidence
to suggest that multiple exposure sequences increased the
likelihood or hastened the onset of depression or PTSD.

In addition to depression and PTSD, 3 subjects
had lifetime diagnoses of dissociative disorders, 2 had
obsessive-compulsive disorder, 2 had separation anxiety
disorder, 2 had substantial cannabisuse, 1 had generalized
anxiety disorder, 1 had bulimia nervosa, and 1 had an ad-
justment disorder. None met criteria for borderline per-
sonality disorder.

DISCUSSION

A full 62% (N =18) of our sample of young adult
women with history of exposure to CSA met diagnostic
criteria for major depressive disorder, and 45% (N = 13)
of the sample met criteria by age 16. The expected preva-
lence rate for any depressive disorder in females by age
16 is 11.7%,** and lifetime prevalence rate for major de-
pression in women in the population at large is about
20%." The elevated rate reported by these CSA subjects
is remarkable for many reasons. First, this was a nonclin-
ical sample selected without regard to psychopathology.
Second, the entry criteria excluded subjects currently re-
ceiving medications or with a history of drug or alcohol
abuse. Third, subjects were exposed to only one form of
trauma, which is relatively rare (33% of CSA subjectsin
the original sample), and, finally, at the time of the study,
they were younger than the mean age at onset expected
for major depressive disorder.

One possihility isthat our advertisements seeking indi-
viduals with histories of abuse or unhappy childhood
could bias recruitment to include a preponderance of indi-
viduals with depression. Of interest, 8 of the 29 subjects
reported in this article answered the advertisement for
normal controls. There were no significant differences be-
tween CSA subjects responding to the advertisement tar-
geting normal controls or targeting individuals with un-
happy childhood in rates of present or past depression or
PTSD, no significant differencesin ages at onset or offset
of abuse, and no significant differences in the time lag
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Figure 3. Relationship Between Age at Experience of Childhood Sexual Abuse and Onset of

Posttraumatic Stress Disorder (PTSD)
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Figure 4. Age at Experience of Childhood Sexual Abuse in Subjects Without History of Depression or

Posttraumatic Stress Disorder
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between age at abuse and onset of Axis | pathology. The
high rate of occurrence of major depression in this sample
is consonant with the epidemiologic finding of Kendler et
al.® that CSA involving intercourse was associated with
a 3.14-fold increase in lifetime prevalence of major de-
pression. We did not require CSA subjects to have ex-
perienced intercourse but required at least 3 episodes of
forced sexual contact accompanied by fear or terror,
which probably aso ensured that the experience was
highly traumatic.

The high rate of occurrence of depression in young
adult women with a history of CSA was not, however, the
major point of the study. High prevalence rates for major
depression have been reported in large epidemiologic
samples of older adults with CSA.*® The key finding of
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this formative study is that episodes of major depression
or PTSD did not immediately occur following exposure to
CSA but took several years to emerge. Further, the onset
of depression did not directly coincide with the abatement
of CSA. Rather, there was typically along delay between
exposure to CSA and onset of depression, with asurgein
new cases occurring between 12 and 15 years of age. This
is somewhat earlier than the peak surge of newly emer-
gent cases reported to occur between 15 and 18 years of
age in aprospective longitudinal study of a contemporary
birth cohort.™ Overall, these findings are most compatible
with the hypothesis that CSA sensitizes the individual to
later emergence of depression during adolescence and
that it shifts the peak period of risk from midadolescence
to early adolescence. This finding is consistent with a
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previous report of earlier age at onset of depression in
women with histories of childhood abuse.”®

Clinicdly, this is important information as it shows
that there may be substantial time available in which to
potentially intervene to minimize the most common major
psychiatric consequences of CSA. Moreover, these find-
ings warn against the fallacy of assuming that a child who
experienced CSA is out of danger if she did not develop
depression or PTSD during, or within months of, her pe-
riod of exposure. Finally, these findings also suggest a
need for extravigilance when working with children with
a history of CSA as they pass through puberty into early
adolescence.

These are important caveats as some therapists main-
tain that it is inappropriate to treat children for sexual
abuse per se and that treatment needs to be directed to-
ward specific presenting conditions.?® Some therapists ar-
gue that half of all cases of CSA appear asymptomatic”
and that, in such cases of extrafamilial abuse, treatment
can be short-term and problem-focused, assisting parents
to provide the psychological and socia support their child
needs.®® This perspective may be shortsighted. What we
recognize as common disorders in adult medicine and
psychiatry may be the result of what we failed to recog-
nize or treat in childhood.*®

This sample of young adult subjects exposed to re-
peated bouts of CSA had high lifetime prevalence rates
for major depressive disorder and PTSD, yet none met
criteria for borderline personality disorder. This may
seem surprising as CSA is frequently considered a major
risk factor for developing borderline personality disor-
der.?® There are several possible reasons why we failed to
find an association. First, age at onset for borderline per-
sonality disorder is typically between 19 and 34 years of
age, so our subjectswerejust entering the age of risk. Sec-
ond, they werein college, which can provide a significant
degree of external structure and opportunity for less de-
manding relationships. Third, research by Heffernan and
Cloitre suggests that the development of borderline per-
sonality disorder in women exposed to CSA is associated
with co-occurrence of maternal physical or verbal abuse.
We excluded individual s from the study who had these, or
any other, multiple abusive experiences. Fourth, none of
the subjects in this study indicated that the perpetrator
was a biologic parent, and only 3 subjects reported abuse
by a stepparent. The predominantly extrafamilial nature
of the abuse may have spared these individual s from some
of the more pathologic psychosocial consequences of
CSA.'®

Given the high risk for major depression that appears
to be associated with CSA, might there be effective in-
tervention strategies that can provide prophylaxis? An-
swers to this question will most likely depend on (1) the
mechanisms mediating or moderating this risk and (2) the
constellation of factors responsible for the emergence of
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depression in adolescence or adulthood in sensitized
individuals.

Thefirst consideration is the potential ways that expo-
sure to early stress can exert a sensitizing affect on brain
development or later behavior. Theoretically, this can oc-
cur through epigenetic modifications®®® that program
stress response systems® and through establishment of
set points for neurotransmitter function or neurotrophic
factors.®

Of particular relevance is the finding by Caspi et al.*
on the role of the serotonin transporter in moderating
the influence of stressful life events on susceptibility to
major depression. Briefly, these investigators found in a
prospective, longitudinal study that the short-allele func-
tional polymorphism in the serotonin transporter gene
linked promoter region (5-HTTLPR), associated with re-
duced transcriptional efficiency, markedly increased risk
for developing depression in individuals exposed to
childhood maltreatment. However, this polymorphism
did not increase risk for developing depression in the ab-
sence of early stress.* Since the serotonin transporter is
largely responsible for inactivation of released serotonin,
one interpretation of this finding is that risk for depres-
sion stems from overactivation of the serotonin system
during development. This may seem counterintuitive
given the role of selective serotonin reuptake inhibitors
(SSRIs) in the treatment of depression. However, this hy-
pothesis fits with preclinical observation that certain en-
during effects of early experience are mediated through
transient alterations in serotonin release®™ and that expo-
sure to drugs that enhance serotonin neurotransmission
during early life result in depressive symptoms during
adulthood.®**"

If overactivation of serotonin neurotransmission dur-
ing development is a moderating or mediating factor re-
sponsible for sensitization, then certain therapeutic hy-
potheses follow. First, drugs that diminish firing rate of
serotonin neurons, such as the anxiolytic drug buspi-
rone,® may have prophylactic properties if administered
acutely. Second, SSRIs administered early may paradox-
ically increase risk, particularly in individuals with the
protective polymorphism associated with higher tran-
scriptional efficiency of the serotonin transporter.

Delayed onset of symptoms may have some relation-
ship to the overproduction and pruning of dendrites,
axons, synapses, and receptorsthat occur during postnatal
development. We have previously reported that exposure
to early stress in rats is associated with a significant re-
duction in hippocampal synaptic density. This reduction
occurs as a consequence of diminished synaptic overpro-
duction and is not apparent until after puberty.* This may
help to explain why 5 studies™* reported reduced hip-
pocampal volume in adults with histories of childhood
physical or sexual abuse, whereas 3 studies™™ failed to
find hippocampal volume reduction in abused children.
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Volumetric magnetic resonance imaging scans were
obtained on 26 (90%) of the subjects included in this
study, and results have been published elsewhere.
Briefly, we found evidence for reduced hippocampal vol-
ume bilaterally in these young adult women, particularly
in those who experienced CSA between 3 and 5 years of
age or between 11 and 13 years of age. Corpus callosal
areawas reduced in individuals with CSA between 9 and
10 years of age, and frontal cortex gray matter volume
was reduced in individuals with CSA between 14 and 16
years of age.’” It may be the case that CSA during early
sensitive periods exerts delayed affects on the hippocam-
pus that become manifest after puberty along with symp-
toms of major depression.

The delay in symptom onset provides awindow of op-
portunity for treatment,® and preclinical studies suggest
avariety of strategies that may be beneficial. First, expo-
sure to early stress can exert enduring deleterious effects
on brain and behavior of rodents by producing an epige-
netic modification (methylation) of the glucocorticoid
receptor promoter site regulating the expression of recep-
tors for corticosteroids, such as cortisol. However, envi-
ronmental experiences such as increased maternal care
can reverse (i.e.,, unmethylate) the epigenetic modifica-
tion by inducing an early-response gene (NGFI-A, aso
known as egr-1 and zf-286).%' Hence, it is conceivable
that certain forms of psychosocial contact (e.g., nurturing
contacts) may reverse epigenetic programming of the glu-
cocorticoid systems to overreact. This may then prevent
or curtail the deleterious effects of stress hormones on the
hippocampus.*® Kaufman et al.”® found that the presence
of positive social supports helped to protect children with
the short alele of 5-HTTLPR from developing depression
following exposure to childhood abuse.

Second, hippocampal neurogenesis and synapto-
genesis are persistently reduced by exposure to early
stress, which may consequently lead to the development
of depression.® Vigorous exercise, environmental enrich-
ment, or exposure to certain types of cognitive tasks®>3
may stimulate these processes and, thus, may constitute
possible routes for preventive interventions geared to-
ward preserving hippocampal neurogenesis. Whether
these findings can be extrapolated to humans is an open
question, but they provide a theoretical rationale for de-
veloping novel intervention strategies to protect against
a major adverse consequence of exposure to CSA.
Pereiraet a.* recently reported the possibility of tracking
changes in neurogenesis/angiogenesis in the human hip-
pocampus using imaging techniques.

To our knowledge, thisisthe first study to analyze the
time delay between exposure to CSA and emergence of
major depression and to indicate the importance of this
temporal relationship for development of rational inter-
vention strategies. This study is limited by use of retro-
spective assessment methods, the small sample size, and
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the uniqueness of the participants, who were exposed to
CSA but to no other form of childhood traumatic stress.
The latter, however, was an important prerequisite for the
analysis, and a large sample of subjects were carefully
screened to recruit this special population. Moreover,
given that our population was not selected from a clinical
setting and that respondents to our community solicita-
tions were primarily college students, we suspect that our
subjects represent the higher-functioning group of indi-
viduals exposed to CSA and perhaps represent individuals
who might be labeled as “resilient” in other studies. Rates
of psychopathology may have been even greater if our
sample had included subjects who reported multiple forms
of abuse throughout childhood.’® However, if we are cor-
rect in that adolescence is a critical age for the emergence
of depression, then these individuals would have shown a
similar onset pattern.

It is quite likely that other investigators have data sets
that can be analyzed in a similar manner to support or re-
fute these findings. Understanding the maturational events
that intervene between CSA and adverse outcomes such as
depression, PTSD, or substance abuse may provide the
necessary insights to establish an integrative science of
preventive psychiatry.
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