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In 1998, Felitti et al published the landmark Adverse Childhood
Experiences (ACE) Study,1 inwhich they reporteda strongdose-
dependent relationship between one’s exposure to abuse and
dysfunction in childhood, asmeasuredbyanACE score, and risk
factors for the leading causes of death in adults. This ACE score
was calculated based on thenumber of “yes” responses ona 10-
item survey regarding one’s exposure to three domains of
adverse experiences before the age of 18: abuse, neglect, and
household dysfunction. Their original cohort of more than
8,000 participants, who were predominantly older, non-His-
panic White, and well-educated, remains the population from
which the majority of subsequent ACE analyses have been

reported. This ACEwork is critically important for those practi-
cing in the clinical arena, particularly when considered in
context to the widely held theory of multiple determinants of
healthoutcomes.This theorysuggests thatonly10%ofallhealth
outcomesmay be attributed to actualmedical care; in contrast,
40 to 60% are attributed to social and behavioral factors.2

Given the known association betweenmaternal stress and
markers of poor social support with adverse pregnancy
outcomes,3–5 the relationship between formal ACE scores
and adverse pregnancy outcomes is of key public health
interest. Secondary analyses from the original cohort report
a dose-dependent relationship between ACE scores and rates
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Abstract Objective To quantify the prevalence of adverse childhood experiences (ACEs)
among a diverse urban cohort of pregnant women.
Study Design The ACE survey was self-administered to 600 women categorized
evenly between the waiting room, private examination rooms, and CenteringPreg-
nancy group spaces. The percentage of women willing to complete the survey per
location was compared using chi-square tests, and the mean ACE score per arm was
compared using Wilcoxon’s rank–sum test.
Results Of the 660 women approached for participation, 5% declined; 67% reported
� 1 ACE exposure and 19% reported an ACE score of � 4. By domain, 59% experienced
household dysfunction, 25% abuse, and 25% neglect. Women in the waiting roomwere
more likely to decline participation (p < 0.01), and those participating in the post-
partum inpatient arm had a significantly lower proportion affirming 8 of 10 ACE
questions, were less likely to report �1 ACE, and had a lower mean ACE score when
compared with the outpatient arm (p < 0.01).
Conclusion The prevalence of ACEs in this diverse pregnant cohort was high. The ideal
locations to distribute the survey are the outpatient examination rooms.
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of adolescent pregnancy,6,7 unintended pregnancy,8 and
fetal death.6,7 However, these scores were obtained from a
surveymailed towomenwhowere largely remote from their
reproductive years. Other investigators in the United States,
Canada, and Switzerland have correlated ACE scores to
alcohol use during pregnancy, smoking, and spontaneous
preterm birth, but they administered the survey retrospec-
tively after pregnancy.9–11 Very few investigators have admi-
nistered the survey during pregnancy,12–14 and none have
investigated the impact of the locationwhere the surveywas
administered on a woman’s willingness to complete it.

Therefore, the primary objective of our study was to quan-
tify the prevalence of ACE exposures among a racially diverse,
low-to-middle socioeconomic status pregnant urban cohort.
Secondary objectives were to determine the setting in which
womenwere more likely to complete the survey and whether
the setting affected the mean reported ACE score. Further-
more, within the subset of postpartum patients, we sought to
determine whether an absolute ACE score or a particular ACE
domain was associated with preterm delivery.

Materials and Methods

Eligible patients were those 18 years or older receiving pre-
natal care from an ambulatory women’s health clinic run at a
tertiary academic medical center in the American South. This
clinic serves a diverse population; of the 1,229 women who
came for routine prenatal care over the 3-month study period,
44.9% were Caucasian, 28.6% were African-American, 22.5%
were Hispanic, and 1% other. Additionally, 64% received care
underMedicaid and 21%were uninsured. The inpatient armof
the study was performed on the postpartum units of the
associated large tertiary care teaching hospital.

A convenience sample of 600 was chosen, representing
more than 20% of the clinic’s annual patient population, and
divided by location where the survey was administered as
follows: 300 inpatient and 300 outpatient, with the outpatient
arm divided equally (N ¼ 100) between administration in the
clinic’s waiting rooms, private examination rooms, and the
CenteringPregnancy group spaces. In order to prevent dupli-
cative sampling, Participants were not given a survey if they
reported having already completed one previously.

For the inpatient arm, a research team member went to
each postpartum room and asked the patient if she would be
willing to fill out the anonymous 10-question survey on ACEs.
Patientswereoffered a small edible incentive for participating.
Completed surveys were then collected in a drop boxwith the
survey questions and answers folded inward. A similar tech-
nique was used in the ambulatory setting.

The survey used for this study (►Fig. 1) was derived
directly from the published ACE survey and was made
available in both English and Spanish. Additional questions
included patient’s age and self-reported race. For postpar-
tum patients, the survey also inquired about gestational age
at the time of delivery and the newborn’s birth weight (in
ounces, which was converted to grams). Preterm delivery
was defined as delivery less than 37 weeks’ gestational age.
No patient identifiers were used for any arm of the study.

Both participation rates and the number of complete
versus incomplete forms were tracked and categorized by
location completed. Consistent with other investigators, for
any of the 10 ACE questions that were unanswered, a “no”
response was assumed. We then calculated overall ACE
scores, defined as the sum of “yes” answers (plausible range:
1–10), and ACE score within each of the three ACE domains
(abuse, neglect, and household dysfunction). We compared
the proportions of outpatient versus inpatient respondents
affirming each ACE domain and ACE category using chi-
square tests, and the mean ACE scores using Wilcoxon’s
rank-sum tests. For those women completing the form in
the postpartum setting, we compared the proportions of
preterm versus term births affirming each ACE category
using chi-square tests (Fisher’s exact tests for cell sizes < 5).
We also compared mean ACE scores and the proportion of
women affirming each ACE domain of preterm versus term
birthswith theWilcoxon’s rank-sum test and chi-square test,
respectively. Statistical analysis was performed with Stata
version 13 (College Station, TX).

Results

A total of 660 patients were approached for participation in
the study (►Fig. 2). Of the 660 women asked, 35 (5%)
declined. Of those agreeing to complete the survey, 12
womenwere discharged from the hospital or left thewaiting
room before the survey could be collected and 12 were
determined ineligible after survey completion because
they reported being less than 18 years old. The final sample
included 601 surveys. Of the final analysis group, 567 (94%)
provided an answer to all 10 ACE questions.

The demographics of the participants were representative
of the entire ambulatory clinic population (►Table 1). The age
of participants ranged from 18 to 43 years, with amean age of
25.7 years (standard deviation: 5.3 years). Race and age
characteristics of the outpatient and inpatient groups did
not differ.

Of the analytic sample, 201 (33%) reported no exposure to
any ACEs, whereas 116 (19%) reported exposure to four or
more ACEs. Overall, the most prevalent experience was par-
ental separationordivorce, as reportedby305women (50.7%).
Whenviewed by domain of ACE score, 59.4% of the population
had experienced household dysfunction, 25.5% experienced
abuse, and 25.3% experienced neglect (►Table 2). Total ACE
scores were comparable to the scores published by Felitti et al
in the original ACE study.1

The proportion of women agreeing to complete the survey
differed by location. Of those women who were approached
in the outpatient waiting room, 13.3% declined compared
with less than 4% of women approached in the hospital
(inpatient) postpartum or in either an outpatient examina-
tion room or CenteringPregnancy group (p < 0.01).

Additionally, the postpartum inpatient arm had a signifi-
cantly lower proportion affirming 8 out of 10 of the questions
(p < 0.05), a lower proportion of women reporting at least
one ACE (p < 0.001) (►Table 3), and a lower mean ACE score
(p < 0.01).
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Of the 301 surveys completed postpartum, 277 (92%)
reported the gestational age at which they delivered. Of those
277, the average gestational age was 38.7 weeks, with 22 (8%)
delivered preterm. The prevalence of preterm deliveries cap-
tured by this study was lower than that reported for our
institution, state, and nation at close to 12%. The preterm
and term cohorts did not significantly differ in proportions
affirming individual ACE categories or mean ACE scores.

Discussion

In this racially diverse population of pregnant women, the
prevalence of ACEs was high, with 67% of the population
exposed to at least one ACE. ACE scores of � 4, associated
with the highest risk for adverse outcomes inmany studies,1,11

were reported by nearly one in five women. By domain, 59% of
women experienced household dysfunction, 25% had been

Adverse Childhood Experience (ACE) Questionnaire
Finding your ACE Score ra hbr 10 24 06 

While you were growing up, during your first 18 years of life: 

1. Did a parent or other adult in the household often … 
Swear at you, insult you, put you down, or humiliate you? 

or
Act in a way that made you afraid that you might be physically hurt? 

If yes enter 1     ________ Yes   No 

2. Did a parent or other adult in the household often … 
Push, grab, slap, or throw something at you? 

or 
Ever hit you so hard that you had marks or were injured?  

If yes enter 1     ________ Yes   No 

3. Did an adult or person at least 5 years older than you ever… 
Touch or fondle you or have you touch their body in a sexual way? 

or 
Try to or actually have oral, anal, or vaginal sex with you? 

If yes enter 1     ________ Yes   No 

4. Did you often feel that … 
No one in your family loved you or thought you were important or special? 

or 
Your family didn’t look out for each other, feel close to each other, or support each other? 

If yes enter 1     ________ Yes   No 

5. Did you often feel that …
You didn’t have enough to eat, had to wear dirty clothes, and had no one to protect you? 

or 
Your parents were too drunk or high to take care of you or take you to the doctor if you needed it? 

If yes enter 1     ________ Yes   No 

6. Were your parents ever separated or divorced?   
If yes enter 1     ________ Yes   No 

7. Was your mother or stepmother:   
Often pushed, grabbed, slapped, or had something thrown at her? 

or 
Sometimes or often kicked, bitten, hit with a fist, or hit with something hard? 

or 
Ever repeatedly hit over at least a few minutes or threatened with a gun or knife? 

If yes enter 1     ________ Yes   No 

8. Did you live with anyone who was a problem drinker or alcoholic or who used street drugs? 
If yes enter 1     ________ Yes   No 

9. Was a household member depressed or mentally ill or did a household member attempt suicide? 
If yes enter 1     ________ Yes   No 

10. Did a household member go to prison? 
If yes enter 1     ________ Yes   No 

             Now add up your “Yes” answers:   _______   This is your ACE Score

Fig. 1 Adverse childhood experience survey.
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abused, and 25% had been neglected. This represents a sig-
nificant emotional andphysiological burden,8 andpotentially a
critical area for counseling and intervention in the prenatal
setting.

Ours is thefirst study to report the locationwherewomen
aremost likely to complete a self-administered ACE survey in
the puerperium, providing a helpful framework for future
investigations. Women approached in the waiting room

setting were more likely to decline participation (13.3%
compared with <4%), though overall acceptance of the
surveywas very high (95%). Those approached in thewaiting
room have less privacy than in other settings, potentially
accounting for their higher refusal rates. For participants in
the postpartum arm, the influence of stress and hormones
during pregnancy versus after birth may have had an effect
on howwomen responded, especially to questions onneglect

Fig. 2 Adverse childhood experience (ACE) study participation. C, centering; ER, examination room; IP, inpatient; OP, outpatient, WR; waiting
room. A form was considered complete if all 10 ACE questions were answered, even if there was missing demographic information.

Table 1 Demographics of participants

All participants,
n ¼ 601

Inpatient,
n ¼ 301

Outpatient,
n ¼ 300

Waiting room,
n ¼ 100

Examination room,
n ¼ 100

Centering,
n ¼ 100

Age

18–24 y 278 (46.3%) 143 (47.5%) 135 (45%) 42 (42%) 44 (44%) 49 (49%)

25–34 y 261 (43.4%) 129 (42.9%) 132 (44%) 45 (45%) 47 (47%) 40 (40%)

> 35 y 45 (7.5%) 23 (7.6%) 22 (7.3%) 9 (9%) 7 (7%) 6 (6%)

Missing 17 (2.8%) 6 (2%) 11 (3.7%) 4 (4%) 2 (2%) 5 (5%)

Race

African-American 188 (31%) 92 (30.6%) 96 (32%) 40 (40%) 26 (26%) 30 (30%)

Caucasian 244 (41%) 124 (41.2%) 120 (40%) 37 (37%) 43 (43%) 40 (40%)

Hispanic 124 (21%) 62 (20.6%) 62 (20.6%) 16 (16%) 23 (23%) 23 (23%)

Other 32 (5%) 16 (5.3%) 16 (5.3%) 7 (7%) 6 (6%) 3 (3%)

Missing 13 (2%) 7 (2.3%) 6 (2%) 0 2 (2%) 4 (4%)

ACE scores

Range 0–10 0–10 0–10 0–9 0–10 0–9

Average 1.85 1.52 2.19 2.14 2.12 2.31

Abbreviation: ACE, adverse childhood experiences.
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and emotional abuse. If the ACE survey is to be used as a
screening tool, its use prenatally may be preferred. Due to
comparable participation rates in the examination rooms
and CenteringPregnancy group spaces, these are the ideal
locations to distribute the survey.

Our work confirms and extends the relatively limited
literature around ACE ascertainment during an ongoing preg-
nancy. Smith et al used trained interviewers to administer a
modified version of the ACE survey to a large U.S .cohort at 28
weeks’ gestation and reported a low refusal and incomplete
survey rate (1.2%).14However, their study population differed
fromours in that their participantswere predominantlywhite
(76%) and married or living with a partner (90%). Drevin et al
mailed theACEsurvey to thehomesofa Swedish cohortduring
the third trimester and reported a modest response rate
(N ¼ 142; 61%).13 Finally, Bublitz and Stroud reported a small
population of patients (N ¼ 41) who self-administered the
survey around 20 weeks’ gestation.15

We were unable to confirm the results of other studies,
suggesting a significant association between higher ACE
score and lower gestational age at birth.9,14 The preterm
birth rate reported byour postpartum cohort was lower than

anticipated, which may have been due in part to an unin-
tended selection bias created by collecting surveys only from
participants who were in their postpartum rooms during
normal neonatal intensive care unit visiting hours. Another
source of bias may have been due to recall bias, as not all
patients accurately report their gestational age at delivery.
Furthermore, there were 24 (8%) of the 301 participating
postpartumpatientswho did not record their gestational age
at delivery, limiting the sample size further.

Overall, this study provides a strong foundation for future
studies measuring the association between ACE scores and
adverse pregnancy outcomes. We conclude that the ACE
survey is readily completed by pregnant women in the
ambulatory care setting, particularly in the rooms where
theywill receive their care, and that the prevalence of ACEs is
high in a diverse urban cohort. Finally, we hypothesize that
following additional research, this instrument may well
provide a simple mechanism to identify women at the
highest risk for adverse pregnancy outcomes.
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