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Background: Research demonstrates that poor sleep quality is a predictor of chronic mental and physical
health problems. The link between adverse childhood experiences (ACEs) and poor health outcomes is
also well established; however, few studies have examined the relationships between ACEs, sleep quality,
and physical and mental health.
Methods: The current study used structural equation modeling to assess the direct and indirect relation-
ships between ACEs, sleep quality, symptoms of depression and anxiety, and general health perception in
a sample of college undergraduates (N=399), a group of individuals whose age is notable for only recently
transitioning out of childhood.

Results: Indirect (ie, mediation) effects indicated with 95% confidence that sleep quality mediated the rela-
tionship between ACEs and general health perception, depressive symptoms, and symptoms of anxiety.
Sleep quality did not account for the entire relationship between ACE score and these health outcomes, in-
dicating partial mediation. When reversing the mediator and outcome variables, depression and anxiety
fully mediated the relationship between ACE score and sleep quality.
Conclusion: The results of this study suggest that sleep quality may be an important intermediary mecha-
nism by which ACEs might contribute to poor health outcomes and especially poor general health percep-
tion. Prospective longitudinal research is needed to examine the directionality of the relationships between
ACEs, sleep quality, and physical and mental health outcomes over time.

© 2018 National Sleep Foundation. Published by Elsevier Inc. All rights reserved.
Introduction

Adverse childhood experiences (ACEs) are stressful or traumatic
events that occur before the age of 18. Examples of ACEs include
physical, verbal, and sexual abuse; neglect; witnessing domestic vio-
lence; parental divorce; household substance abuse; mental illness;
and incarceration.1 Exposure to ACEs is prevalent throughout the
US population, with 61.55% of individuals reporting experiencing at
least 1 ACE and 24.64% of individuals reporting experiencing 3 or
more ACEs.2 The high prevalence of ACEs is cause for concern given
the dose-response relationship associating ACEs with chronic mental
and physical health problems later in life.1,3

The original ACE study, which primarily included white adults
older than 35 years, found associations between cumulative ACE expo-
sure and risk for alcoholism, drug abuse, depression, suicide attempts,
).
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smoking, self-ratedpoor health, obesity, heart disease, cancer, lungdis-
ease, skeletal fractures, and liver disease.1 Subsequent ACE studies
found further support for the link between ACEs and chronic diseases,
risky health behaviors, and mental health problems across a variety of
age groups and settings.4–7 Even in emerging adulthood, ACEs are as-
sociated with an increased risk for mental health conditions such as
depression and anxiety,8 and overall greater self-reported health con-
cerns and medical care utilization.9 Much of the research in this area,
however, has focused on older adult samples. To expand the ACE liter-
ature, it is important to study these relationships in younger samples,
such as college students, as it provides insight into potential mediators
involved in the ACE-health associations in the earlier years that could
be targeted for intervention.

Preliminary research supports that sleep may operate as one such
mechanism. A growing body of literature has found associations be-
tween ACEs and adult sleep disorders.10 For example, a large survey
of Canadian adults found a relationship between early life adversity
and current troubled sleep.11 Other studies show that family conflict
.
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and abuse during childhood significantly predicted adult insomnia.12,13

A few studies suggest the relationship between sleep and early life ad-
versitymay actually begin in childhood, closer to the timewhen the ad-
versities occurred. In one study, children in families with higher
parental depressive symptoms and conflict had shorter actigraphy-
measured and self-reported sleep duration than children in families
with less conflict and parental depressive symptoms.14 Additionally,
adopted children with a history of maltreatment were found to have
significant sleep disruption, which was associated with increased ex-
ternalizing behaviors.15 Taken together, these studies indicate that ex-
posure to ACEs is associatedwith sleep problems for both children and
adults. It has been proposed that ACEs may promote vulnerability to
sleep problems through alteration of the hypothalamic-pituitary-
adrenal axis resulting from epigenetic changes that occur after contin-
ued activation of stress response systems.16,17 These biological changes
are thought to increase vulnerability to stress-related hyperarousal and
insomnia.

Similar to ACEs, sleep disturbances are shown to be associated
with chronic diseases in later life.18 Some of these chronic diseases in-
clude obesity, diabetes, and cardiovascular disease.18,19 As with ACEs,
sleep disturbances are also found to be associatedwithmental health
disorders like anxiety and depression.20 Despitewhatwe know about
the relationships between ACEs and health and sleep quality and
health, only a few studies have examined both sleep and health out-
comes in the context of ACEs. One study found that poor sleep quality
mediated the association between cumulative childhood abuse and
risk of a metabolic syndrome diagnosis in adult men and women.21

Another reported similar findings, showing that childhood abuse
was associated with sleep disturbances, inflammation, and subse-
quently hypertension in middle-aged adults.22

To date, there are no known studies that have examined sleep
quality as a potential mediator between cumulative exposures to
the breadth of ACEs assessed in the ACE questionnaire and symptoms
of depression and anxiety, and general health perception. The current
study is the first study to our knowledge to investigate these associa-
tions. It is a first step in understanding the relationship between cu-
mulative exposure to ACEs, sleep quality, and health, with the goal
of providing a greater foundation for future longitudinal studies. Con-
sistent with previous findings of sleep acting as a mediator between
specific types of early life adversity and health, we examined sleep
quality as a potential mediator between ACEs and each health vari-
ables independently (Fig. 1). Because this is a cross-sectional study
designed to inform future prospective research,we also examined re-
verse mediational processes, that is, whether health problems medi-
ate the relationship between ACEs and sleep quality.

Methods

Participants

Subjects were recruited through a mass survey given to under-
graduates enrolled in introductory psychology courses during the
2014 fall semester at the University of Arizona. From themass survey,
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Fig. 1.Hypothesized mediational model. The above figure demonstrates the hypothesized m
the effect of sleep quality on each of the included outcome measures (GH, depression, and
a total of 399 students between the ages of 18 and 30 selected to par-
ticipate in the study and received course credit for their participation.
To eliminate external factors that could influence sleep, exclusion
criteria included engagement in shift work; positive screening for
sleep apnea; diagnosis of narcolepsy, sleep apnea, schizophrenia, or
bipolar disorder; and use of medications to treat hallucinations or
delusions.

Procedure

This study was approved by the University of Arizona’s Human
Subject Protections Program. Undergraduates enrolled in introduc-
tory psychology courses during fall semester of 2014 were given a
mass survey containing screening questions frommultiple investiga-
tors at the university for selection of potential participants into vari-
ous studies. Following completion of the mass survey, students
were able to access an online Web site where they chose which re-
search studies to participate in for course credit. Select ACE items
were administered in the in-person mass survey on paper. Students
who elected to participate in the current study provided informed
consent electronically andwere electronically instructed to complete
a self-report survey that included demographic data, measures re-
lated to perceived states of mental and physical health, subjective
sleep quality, and several additional ACE items relevant to younger
adults.

Measures

Adverse childhood experiences
Adversitywasmeasuredusing the original ACE survey.1 In addition,

4 adversity items previously suggested as being relevant for younger
cohorts were included.23 Each ACE item was coded as a dichotomous
variable (0 = not experienced; 1 = experienced). Participant’s re-
ported parental income was used as a proxy for socioeconomic status
(SES). The lowest 10% of reported parental income for the sample
was coded as having low SES (scored as 1).

General health perception
General health perception (GH) was measured using the 5-item

subscale from the 36-item Short Form Health Survey24 which has
been validated for use in the general population,25 and the internal
consistency of the 5 items in the current study waswithin acceptable
limits (α= .79). The itemswere summed using a 5-point Likert scale
rating how true or false statementswere about their perceived health
status (1 = definitely true, 2 = mostly true, 3 = about halfway
betweenmostly true andmostly false, 4=mostly false, and 5= def-
initely false).

Depression
The PatientHealthQuestionnaire- 9 (PHQ-9), a validatedmeasure

of depression in young adults, was used to measure symptoms of
depression.26,27 The PHQ-9 is a 9-item questionnaire concerning de-
pressive symptoms experienced over the past 2 weeks. Each item
lity 

GH, Depression,  
and Anxiety 

b 

ediational model, with a indicating the effect of ACEs on sleep quality and b indicating
anxiety). The direct effect of ACE score on each outcome is noted as c′.

Image of Fig. 1


Table 1
Complete case and full data descriptive statistics

Complete cases Full data

M (SD) n M (SD) n

ACEs 1.79 (2.04) 225 1.75 (1.99) 315
PSQI 6.25 (3.11) 225 6.00 (3.12) 366
PHQ-9 5.54 (4.78) 225 5.77 (4.97) 359
GAD-7 6.29 (5.21) 225 6.02 (5.15) 383
GH 18.98 (3.89) 225 19.14 (3.98) 380
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was scored on a 4-point Likert scale (0= not at all; 1= several days;
2=more than half the days; 3= nearly every day). A summary score
was then calculated, and composite score interpretations were no
depression (0-4), mild (5-9), moderate (10-14), moderately severe
(15-19), and severe (20-27). Consistent with convention in sleep lit-
erature, the sleep-related itemwas removed to minimize conceptual
overlap between sleep and depression28; together, the 8 items had
good internal consistency (α = .86).

Anxiety
The Generalized Anxiety Disorder-7 (GAD-7) was used to measure

anxiety.29 This is a 7-item measure, which assesses the severity of
symptoms of generalized anxiety over the previous 2 weeks.
Participants rated the severity of each item on a 4-point Likert scale
(0 = not at all; 1 = several days; 2 = more than half the days; 3 =
nearly every day). The internal consistency of the 7 items in the current
study (α=.91)was excellent. Summary score interpretations included
cutoffs of 5, 10, and 15 for mild, moderate, and severe anxiety,
respectively.

Sleep quality
The Pittsburgh Sleep Quality Index (PSQI) assessed sleep quality

and disturbances over the past month. Nineteen items generate 7
component scores of subjective sleep quality, latency, duration, effi-
ciency, disturbances, use of medication, and daytime dysfunction.
The summation of these component scores yields 1 global score,
whichwas used for this study. A cutoff score of greater than 5 is indic-
ative of serious sleep problems, with 89.6% sensitivity and 86.5%
specificity.30 The internal consistency of the items in the current
study was acceptable (α = .73).

Data analysis

To examine if sleep quality mediated the effects of ACE score on
health (depression, anxiety, and GH), 3 mediation models were
tested using a structural equation modeling, nonparametric boot-
strap method with bias-corrected confidence estimates.31 In testing
for a mediation, several effects are estimated: the effect of ACE
score (X) on sleep quality (M) (a in Fig. 1); sleep quality (M) on
health (Y) (b); the ACE score (X) on health (Y) through sleep quality
(M), which is called the indirect effect (a*b); ACE score (X) on health
(Y) keeping sleep quality constant (M), which is called the direct ef-
fect (c′); and the total effect (c), which is the combination of the indi-
rect and direct effects (or the effect of ACE score [X] on health [Y]).
Bootstrapping does not require a*b to be normally distributed and
so is the preferred method to test if the indirect effect is different
from zero.31 If the indirect effect is significant, then mediation is
present.32 If the direct effect is nonsignificant in the presence of a sig-
nificant indirect effect, the effect of X on Y exists completely through
M, and if the direct effect is significant, M accounts for a portion of the
relationship between X and Y.32 Model A examined GH as the health
outcome of interest, Model B examined depression as the outcome,
and Model C examined anxiety as the outcome. Because these data
are cross-sectional, 3 additional mediation models were run revers-
ing the mediator and outcome variable paths to test whether each
health measure separately mediated the relationship between ACE
score and sleep quality. Model D examined perceived general health
as the mediator, model E examined depression as the mediator, and
Model F examined anxiety as the mediator. Participant race and sex
were adjusted for in all hypothesized and path reversal models.
Since low SES was used as an ACE item, parental income was not in-
cluded as a covariate in the models.

To account for missing data, multiple imputation was used for
each model. Included in the imputation models were the main vari-
ables of interest and auxiliary variables. Auxiliary variables were
associated with themain variables of interest andmissingness to im-
prove the model and increase the likelihood of the assumption that
the dataweremissing at random.Multiple imputation andmediation
analyses were completed using the bmem package in R, which im-
putes missing data and runs the structural equation modeling medi-
ation model in each bootstrap sample.33 After obtaining the
mediation effect estimates, confidence intervals of themodel param-
eters and mediation effects are constructed. All analyses were per-
formed in R version 3.5.1.

Results

The mean age of the participants was 18.71 (SD = 1.09) years,
and 30% were male. Participants self-reported their race and identi-
fied as 58%White, 22% Hispanic, 12% Asian, and 8% other. Descriptive
data on each variable of interest for complete cases and full data are
provided (Table 1). The average ACE score was 1.65 (SD = 1.89) for
males and 1.85 (SD = 2.08) for females. By race/ethnicity, the
average ACE score for participants identifying as whites was 1.54
(SD = 1.72), Hispanics 2.31 (SD = 2.64), Asians 1.27 (SD = 1.39),
and others 3.14 (SD = 2.51). Bivariate correlations were examined
for all variables of interest using complete cases (Table 2).

Approximately 21% of participants were absent on the first day
when select ACE items were administered during the mass survey
(n = 85) and thus had incomplete ACE data. Data for the PSQI (n =
56), GH (n=19), PHQ-9 (n= 40), and GAD-7 (n=16) weremissing
for 14%, 4.7%, 10%, and 4% of participants, respectively. The
missingness of ACE, PSQI, PHQ-9, and GAD-7 scores were associated
with at least 1 variable and are therefore considered missing at ran-
dom. Sixty-six percent of participants had complete data on ACE
score, PSQI, and PHQ-9; 72% had complete data on ACE score, PSQI,
and GAD-7; and 73% had complete data on ACE score, PSQI, and GH.
To be conservative and consistent across models, the combination
of our main variables of interest with the highest amount of missing
data was used to determine the number of imputations to perform,
whichwas 34%missing data.Weused80 imputations and1000 boot-
straps, which perform well with 40% missing data.33

The hypothesized bootstrapmediationmodels in the imputed data
as well as in the complete cases are provided in Table 3. Higher ACE
scores were associated with poorer sleep quality (a). In turn, poorer
sleep quality was associated with poorer GH (model A, b), greater de-
pressive symptoms (model B, b), and greater symptoms of anxiety
(model C, b). The indirect effects (a*b) of ACE score on GH (Model A),
depression (Model B), and anxiety (Model C) individually, through
sleep quality, were all different than zero with 95% confidence. More-
over, higher ACE scores remained associated with GH, depression,
and anxiety even after taking into account the indirect effect of ACE
score through sleep quality (c′).

The path reversal bootstrap mediation models in the imputed
data and combined cases are provided in Table 4. Higher ACE scores
were associated with poorer GH (Model D, a), greater depressive
symptoms (Model E, a), and more symptoms of anxiety (Model D,
a). In turn, poorer GH (model D, b), greater depressive symptoms
(Model E, b), and more symptoms of anxiety (Model F, b) were



Table 2
Bivariate correlation matrix between variables of interest in complete case data⁎, ⁎⁎

ACEs PSQI GAD-7 PHQ-9 GH

ACEs –
PSQI .28⁎⁎⁎ –
GAD-7 .38⁎⁎⁎ .42⁎⁎⁎ –
PHQ-9 .38⁎⁎⁎ .44⁎⁎⁎ .75⁎⁎⁎ –
GH −.24⁎⁎⁎ −.29⁎⁎⁎ −.26⁎⁎⁎ −.32⁎⁎⁎ –

⁎ P b .05.
⁎⁎ P b .01.
⁎⁎⁎ P b .001.
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each individually associated with poorer sleep quality. The indirect
effects (a*b) of ACE score on sleep quality through GH (Model D), de-
pression (Model E), and anxiety (Model F) were all different than
zero with 95% confidence. When considering the indirect effect of
ACE score on sleep quality through depression and anxiety, ACE
score was no longer directly associated with sleep quality (c′), indi-
cating full mediation. Higher ACE scores still remained associated
with sleep quality when considering the indirect effect of ACE score
on sleep quality through GH (c′).

Discussion

The results of this study suggest that sleep quality may be an im-
portant intermediary mechanism by which ACEs might contribute to
poor health outcomes. In particular, sleep quality seems to have the
strongest mediational relationship between ACEs and GH. When
comparing reverse models, the effect was slightly larger when sleep
quality mediated the relationship between ACEs and GH vs GHmedi-
ating the relationship between ACEs and sleep quality. This is consis-
tent with previous research showing that sleep quality mediates the
relationship between cumulative exposure to abuse (emotional,
physical, and sexual) and diagnosis of chronic medical conditions
later in life.21,22 These findings along with previous research indicate
that sleep quality may be an important pathway or mechanism by
which exposure to early life adversity impacts long-term physical
health.

When investigating the relationship between ACEs and depres-
sion and anxiety, a different pattern emerged. Sleep quality partially
mediated the relationship between ACEs and depression and anxiety,
whereas depression and anxiety fully mediated the relationship be-
tween ACEs and sleep quality. Further research is needed to
Table 3
Bootstrap mediation effects of hypothesized models of ACEs on health as mediated through

Imputed data

Model Effect Estimate SE LL 95% CI U

A a 0.43 0.09 0.25
b −0.28 0.07 −0.42 −
c' −0.36 0.13 −0.64 −
a × b −0.12 0.04 −0.21 −
c −0.48 0.12 −0.74 −

B a 0.42 0.09 0.25
b 0.58 0.08 0.43
c' 0.60 0.16 0.28
a × b 0.24 0.06 0.14
c 0.84 0.16 0.52

C a 0.41 0.09 0.21
b 0.56 0.08 0.41
c' 0.71 0.16 0.38
a × b 0.23 0.06 0.12
c 0.94 0.16 0.59

Model A includes GH as the outcome, Model B includes depression as the outcome, andMod
80 imputations were generated for the imputed data; all Models are adjusted for race and
error; UL, upper limit.
investigate the temporal nature of these relationships, but these find-
ings indicate that depression and anxietymay be a potential pathway
affecting sleep quality in young adults who have been exposed to
early life adversity and abuse.

Taken together, findings from the GH, depression, and anxiety
models suggest that the relationship between ACEs, sleep, and gen-
eral and mental health may work within a feedback loop, with each
symptom (sleep quality, depression, anxiety, and GH) affecting the
others. This is consistent with previous research showing bidirec-
tional and cyclical relationships between sleep and both mental and
physical health.34

Limitations

There are several limitations to consider when interpreting results
of the current study. The cross-sectional design limits the ability to as-
sess the directionality of the associations between sleep andhealth. De-
spite the limitations of cross-sectional mediation analyses,35 these
findings are consistent with previous studies showing sleep distur-
bance as a mediator between other categories of early life adversity
or stress and health.21,22 Further, the current study used self-report as-
sessments of sleep and health and did not include objective measures.
As previously noted, there can be differences in subjective and objec-
tive measures of sleep quality.36 Generalizability of the current study
is limited to college students, with the participants in the current
study being primarily White or Hispanic. These young adults may be
distinctly different from those young adults who do not attend college
given that maltreatment histories are associated with impairments in
academic achievement.37 In addition, previous research indicates that
there may be different pathways by which depression is associated
with early life adversity.38 Although we controlled for race/ethnicity
in the current analyses, there may be racial/ethnic or sex differences
in the frequency of exposure to ACEs aswell as for the relationships be-
tween ACEs and physical and mental health. Lastly, there was a signif-
icant portion ofmissing data. Multiple imputationwith 80 imputations
(recommendednumber for approximately 30%missingness) and addi-
tion of auxiliary variables were used to handle missing data.

Although there were several study limitations, there were also sev-
eral strengths, including being thefirst study to showa relationship be-
tween sleep quality and health variables in college students with
cumulative exposure to a wide array of ACEs; use of a sample of
young adults who could be targeted for early intervention; use of a so-
phisticated missing data handling technique (multiple imputation)
sleep quality

Complete cases

L 95% CI Estimate SE LL 95% CI UL 95% CI

0.62 0.33 0.11 0.13 0.56
0.15 −0.18 0.08 −0.33 −0.03
0.12 −0.34 0.15 −0.66 −0.08
0.07 −0.06 0.03 −0.14 −0.01
0.25 −0.40 0.14 −0.69 −0.15
0.61 0.33 0.10 0.13 0.53
0.74 0.44 0.09 0.26 0.59
0.88 0.65 0.16 0.37 0.96
0.37 0.14 0.05 0.06 0.27
1.13 0.80 0.16 0.50 1.12
0.58 0.33 0.10 0.13 0.54
0.74 0.46 0.10 0.27 0.65
0.99 0.89 0.17 0.56 1.20
0.35 0.15 0.06 0.06 0.28
1.23 1.04 0.17 0.71 1.36

el C includes anxiety as the outcome. Results are based on 1000 bootstrap samples, and
sex. 95% CI, bias-corrected confidence interval; LL, lower limit; SE, bootstrap standard



Table 4
Bootstrap mediation effects of path reversal models of ACEs on sleep quality as mediated through health

Imputed data Complete cases

Model Effect Estimate SE LL 95% CI UL 95% CI Estimate SE LL 95% CI UL 95% CI

D a −0.46 0.12 −0.70 −0.25 −0.40 0.14 −0.68 −0.13
b −0.18 0.04 −0.26 −0.11 −0.11 0.05 −0.22 −0.01
c' 0.32 0.09 0.12 0.50 0.28 0.11 0.06 0.50
a x b 0.08 0.03 0.04 0.15 0.05 0.03 0.01 0.11
c 0.41 0.09 0.23 0.58 0.33 0.10 0.14 0.54

E a 0.85 0.16 0.53 1.15 0.80 0.16 0.48 1.09
b 0.24 0.03 0.18 0.31 0.21 0.05 0.13 0.33
c' 0.21 0.10 0.03 0.41 0.16 0.11 −0.04 0.38
a x b 0.20 0.05 0.11 0.30 0.17 0.06 0.09 0.32
c 0.42 0.09 0.24 0.59 0.33 0.10 0.13 0.53

F a 0.95 0.16 0.63 1.25 1.04 0.17 0.75 1.38
b 0.22 0.03 0.16 0.28 0.20 0.04 0.12 0.29
c' 0.21 0.10 0.02 0.39 0.12 0.11 −0.08 0.35
a x b 0.21 0.05 0.13 0.32 0.21 0.05 0.12 0.34
c 0.42 0.09 0.24 0.58 0.33 0.10 0.14 0.54

Model D includes GH as themediator, Model E includes depression as themediator, andModel F includes anxiety as themediator. Results are based on 1000 bootstrap samples, and
80 imputations were generated for the imputed data; all models are adjusted for race and sex.
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and statistical technique (bootstrap structural equation modeling ap-
proach to mediation); a relatively large sample size; and well-
validated measures of subjective sleep and health.
Implications and future directions

The current findings have several important implications. Results
provide evidence that negative health correlates of ACEs can be ob-
served closer to the time of the adversities, in emerging adulthood.
These findings suggest that early intervention could be integral to
preventing long-term negative health outcomes for individuals with
ACEs and that sleep may be an effective target. College campuses
could target sleep health through college campus community health
promotion programs and student health services. Administering a
population-relevant ACE questionnaire23,39 to students coming into
the student health clinic with somatic complaints or symptoms of de-
pression or anxiety can alert providers to assess for and treat existing
sleep problems. Targeting sleep as an intervention for mental and
physical health outcomes may be effective, regardless of directional-
ity. Previous studies show that treatment of insomnia with cognitive
behavioral therapy for insomnia can improve mental and physical
health symptoms.40 In college students, sleepmay be amore amena-
ble behavioral intervention than direct mental health intervention
given the negative stigma associated with seeking behavioral health
assistance.

Future research examining sleep quality as a mediator between
ACEs and health should address limitations of the current study by
using a longitudinal study design, objective measures of sleep quality
(actigraphy) and health (health records, heart rate variability, heart
rate, blood pressure), and diverse samples. Future studies could
then examinewhether the relationships between ACEs, sleep quality,
and health vary by sex and/or race/ethnicity, as previous research in-
dicates that this may be the case. Findings from these studies will in-
form the design of interventions targeting sleep quality and health in
young adults with ACEs. As the field begins to better understand how
ACEs, sleep quality, and mental and physical health outcomes are
linked, interventions can be even more tailored to a specific young
adult population to potentially prevent some of the negative long-
term health consequences of ACEs. Advancements in this area could
have a cascade effect on the well-being of individuals exposed to
ACEs as well as the economic consequences associated with ACEs.
Conclusions

The current findings are consistent with previous findings linking
greater exposure to ACEs with poorer sleep quality,11,13 perceived
health,9 depression, and anxiety symptoms.8 However, this is the
first study to show a relationship between sleep quality and health
variables in college students with cumulative exposure to a wide
array of ACEs. Most research to date has examined relationships be-
tween ACEs and physical and mental health disorders in later
life.1,4,23 The current findings suggest that sleep quality may interact
in a bidirectional manner with physical and mental health outcomes
following exposure to ACEs. This study also suggests that sleep is an
important factor to assess in the context of ACEs and an important
outcome to screen for and address in college campus health services.
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