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p ABSTRACT

« TOP
Objective. 1llicit drug use is identified in Healthy People 2010 as a leading » ABSTRACT
health indicator because it is associated with multiple deleterious health M ﬁgﬁggggTION
. . . . v ————
outcomes, such as sexually transmitted diseases, human immunodeficiency + Definition of Ilicit Drus...
virus, viral hepatitis, and numerous social problems among adolescents and w Statistical Analysis
. . . + RESULTS
adl'lltS. Improveq understar'ld.lr.lg _Of the influence of stressful or trau@atlc + DISCUSSION
childhood experiences on initiation and development of drug abuse is needed. | + CONCLUSION
+ REFERENCES

Methods. We examined the relationship between illicit drug use and 10

categories of adverse childhood experiences (ACEs) and total number of ACEs (ACE score). A
retrospective cohort study of 8613 adults who attended a primary care clinic in California completed a
survey about childhood abuse, neglect, and household dysfunction; illicit drug use; and other health-related
issues. The main outcomes measured were self-reported use of illicit drugs, including initiation during 3 age
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categories: 14 years, 15 to 18 years, or as an adult ( 19 years); lifetime use for each of 4 birth cohorts
dating back to 1900; drug use problems; drug addiction; and parenteral drug use.

Results. Each ACE increased the likelihood for early initiation 2- to 4-fold. The ACE score had a strong
graded relationship to initiation of drug use in all 3 age categories as well as to drug use problems, drug
addiction, and parenteral drug use. Compared with people with 0 ACEs, people with =5 ACEs were 7- to
10-fold more likely to report illicit drug use problems, addiction to illicit drugs, and parenteral drug use.
The attributable risk fractions as a result of ACEs for each of these illicit drug use problems were 56%,

64%, and 67%, respectively. For each of the 4 birth cohorts examined, the ACE score also had a strong
graded relationship to lifetime drug use.

Conclusions. The ACE score had a strong graded relationship to the risk of drug initiation from early
adolescence into adulthood and to problems with drug use, drug addiction, and parenteral use. The
persistent graded relationship between the ACE score and initiation of drug use for 4 successive birth
cohorts dating back to 1900 suggests that the effects of adverse childhood experiences transcend secular
changes such as increased availability of drugs, social attitudes toward drugs, and

recent massive expenditures and public information campaigns to prevent drug use. Because ACEs seem to
account for one half to two third of serious problems with drug use, progress in meeting the national goals
for reducing drug use will necessitate serious attention to these types of common, stressful, and disturbing
childhood experiences by pediatric practice.

Key Words: childhood abuse ¢ domestic violence ¢ drug use ¢ substance abuse * parenteral drug use
Abbreviations: ACE, adverse childhood experience « CTS, Conflict Tactics Scale « CTQ, Childhood

Trauma Questionnaire * SD, standard deviation * OR, odds ratio ¢ CI, confidence interval * ARF,
attributable risk fraction

» INTRODUCTION

« TOP

Psychoactive substances have been used and abused for thousands of years.1 | a ABSTRACT
It is now known that illicit drug use increases the risk of behaviors that lead to || * ;]:};?I(J)SSSCTION

. . . . . . . . . . - ——
sexually transmitted diseases, intentional and unintentional injuries, cardiac + Definition of Ilicit Drug...
problems, interpersonal violence, disability, and crime. 213 Moreover, w Statistical Analysis

. . .. .. + RESULTS

parenteral drug us? is an 1mp0rt'ant ave.nue f(;r ‘;r6ansm1ss10n of hepatitis B and || _ 1 1SCUSSION
C and the human immunodeficiency virus.—= -2 Because of these multiple + CONCLUSION
serious consequences, substance abuse is 1 of the nation’s 10 leading health ¥ REFERENCES

indicators outlined in Healthy People 2010, which includes the goal of
reducing the proportion of people who use illicit drugs.13

Drug use is usually initiated during adolescencelZ; thus, many national studies have focused on members
of this age group,l—8 who often find illicit drugs readily available. In fact, a recent national study of 12- to
17-year-olds found that 55% find marijuana easy to obtain.1® Furthermore, as part of a normal

developmental pathway, adolescents often experiment and behave impulsivelyu and seek independence
20
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and autonomy.— This constellation of inherent behaviors combined with easy access to drugs may
contribute to the increased risk of using illicit drugs during adolescence. 1221

Despite this body of knowledge about the use of illicit drugs, additional research is needed to understand
and assess the influence of experiential factors that may contribute to the initiation and subsequent problems
with illicit drug use at any age. Previous studies suggested that early childhood trauma can lead to an array
of negative health outcomes and behaviors, including substance abuse, among both adolescents and
adults.22 23 For example, childhood physical and sexual abuse has been shown to be associated with
illegal drug use.2% 28 Although these studies provide evidence that most substance abusers come from
abusive homes, many of these studies have taken a "categorical" approach to examine the relationship
between 1 or 2 forms of these childhood exposures and subsequent drug abuse; few studies have

examined illicit drug use and abuse in relation to multiple disturbing or stressful childhood exposures.
Previous reports from the Adverse Childhood Experiences Study have established that forms of childhood

29,30

abuse, neglect, and household dysfunction tend to co-occur,=>= and the effects of these developmentally

disruptive childhood experiences have repeatedly been shown to be strong and cumulative.22 32

This study examined the association between 10 categories of adverse childhood experiences (ACEs):
abuse (physical, emotional, or sexual); neglect (physical or emotional); and growing up with household
substance abuse, criminality of household members, mental illness among household members, and
parental discord and illicit drug use. We then use a cumulative stressor model to examine the relationship
between the number of ACEs (ACE score) and the initiation of illicit drug use by three age categories. We
assess the relationships between the ACE score and lifetime use of illicit drugs for four successive birth
cohorts dating back to 1900, problems with illicit drug use, addiction to illicit drugs, and parenteral drug
use. Finally, we estimate the proportion of each of these three serious problems of drug abuse that

are attributable to adverse childhood experiences.

» METHODS
a TOP

The Adverse Childhood Experiences (ACE) Study is & ABSTRACT
a collaboration between the Kaiser Health Plan’s Health Appraisal Center in 4 INTRODUCTION
San Diego, CA, and the Centers for Disease Control and Prevention. The - METHODS

.. . . w Definition of Illicit Drug...
overall objective is to assess the impact of numerous, interrelated, ACEs on a + Statistical Analysis

wide variety of health behaviors and outcomes.22 The ACE Study was ¥ RESULTS

o . . . + DISCUSSION
approved by the Institutional Review Boards of the Southern California v CONCLUSION
Permanente Medical Group (Kaiser Permanente), Emory University, and v REFERENCES

Office of Human Research Protection, Department of Health and Human
Services (formerly Office of Protection from Research Risks, National Institutes of Health).

Recent publications from the ACE Study have shown a strong, graded relationship between the number of
ACEs and the leading causes of death in the United States®? and priority health and social problems such
as smokrng, unintended pregnan01es 31 sexually transmitted diseases, 32
pregnancy, 3 alcohol problems 4 and attempted suicides.32

male involvement in teen

Study Population
The study population included adult members of the Kaiser Health Plan who received a standardized
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medical and biopsychosocial examination at Kaiser’s Health Appraisal Center in San Diego, CA. In any
4-year period, 81% of adult members received the examination, and >50 000 members receive it

annually. The primary purpose of the evaluation is to perform a complete health assessment rather than
provide symptom- or illness-based care. The ACE Study consisted of 2 survey waves (wave [ and wave
IT). Wave I was conducted among 13 494 consecutive members who attended the Health Appraisal Center
between August 1995 and March 1996, and the response rate was 70% (n = 9508). Wave II was conducted
between June and October 1997 among 13 330 members, and the response rate was 65% (n = 8667). The
overall response rate was 68% (18 175 of 26 824).

The ACE questionnaire was mailed to each member 2 weeks after his or her evaluation at the Health
Appraisal Center and contained detailed information about ACEs, including abuse (emotional, physical, or
sexual) or household dysfunction (parental separation or divorce, domestic violence, substance abuse,
crime, or mental illness) as well as additional information about health-related behaviors from adolescence
to adulthood. The wave II questionnaire added questions to obtain more thorough information about
health topics shown to be important during the analysis of wave I data.2231 For these analyses, we used

data from wave II only, because it included detailed questions about illicit drug use that were not included
in the wave I survey.

Assessment of Representativeness, and Response or Reporting Bias

As part of the wave I study design, the standardized health examination data from the clinic visit were
abstracted for both respondents and nonrespondents to the ACE Study questionnaire; this enabled a
detailed assessment of the study population in terms of possible bias in demographic characteristics and
health-related issues.2® Although nonrespondents tended to be younger, less educated, or from racial/ethnic
minority groups, the probabilities of both psychosocial and health problems were remarkably

similar between respondents and nonrespondents after controlling for demographic differences. In addition,
assessment of the relationships between childhood sexual abuse and numerous health behaviors, diseases,
and psychosocial problems that were abstracted from data from the Health Appraisal Center showed that
they were virtually identical for respondents and nonrespondents.2® Thus, there was no evidence that
respondents were biased toward attributing their health problems to childhood experiences such as

sexual abuse. 2%

Exclusions From the Study Cohort

We excluded 3 respondents with missing information about race and 35 with missing information about
educational attainment. We also excluded 16 people who reported using illicit drugs but did not report age

at initiation. Thus, the final study cohort included 99% of the respondents from wave II only (8613 of
8667).

Definition of ACEs

All questions about ACEs pertained to the respondents’ first 18 years of life. For questions adapted from
once or twice,
"often," or "very often." Questions used to define emotional and physical neglect were adapted from the

nn nn

the Conflict Tactics Scale (CTS),3—7 response categories were "never, sometimes,"

nn

Childhood Trauma Questionnaire (CTQ).ﬁ Response categories were "never true," "rarely true,"

"sometimes true," "often true," and "very often true" and were scored on a Likert scale (1-5), respectively.

Some items from the CTQ were reverse-scored on the basis of the context of the question.ﬁ

Abuse Variables
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Emotional abuse and physical abuse were defined by 2 questions from the CTS. For emotional abuse, the
questions were as follows: 1) "How often did a parent, stepparent, or adult living in your home swear at
you, insult you, or put you down?" 2) "How often did a parent, stepparent, or adult living in your home act
in a way that made you afraid that you might be physically hurt?" Responses of "often’ or "very often" to
either item defined emotional abuse during childhood. For physical abuse, the questions were as follows:
"Sometimes parents or other adults hurt children. While you were growing up, that is, in your first 18 years
of life, how often did a parent, stepparent, or adult living in your home 1) push, grab, slap, or throw
something at you? 2) hit you so hard that you had marks or were injured?" Responses of "sometimes,"
"often," or "very often" to either item defined physical abuse during childhood.

Contact sexual abuse was defined by 4 questions from Wyatt>2: "Some people, while they are growing up
in their first 18 years of life, had a sexual experience with an adult or someone at least 5 years older than
themselves. These experiences may have involved a relative, family friend, or stranger. During the first 18
years of life, did an adult, relative, family friend, or stranger ever 1) touch or fondle your body in a sexual
way, 2) have you touch their body in a sexual way, 3) attempt to have any type of sexual intercourse with
you (oral, anal, or vaginal), or 4) actually have any type of sexual intercourse with you (oral, anal, or

vaginal)?" A "yes" response to any 1 of the 4 questions classified a respondent as having experienced this
kind of abuse.

Neglect Variables

For both emotional and physical neglect, sets of 5 CTQ items were used. For emotional neglect, these were
1) "There was someone in my family who helped me feel important or special." 2) "I felt loved." 3)
"People in my family looked out for each other." 4) "People in my family felt close to each other." 5) "My
family was a source of strength and support." All items were reverse-scored, then summed. Scores of 15
(moderate to extreme on the CTQ clinical scale) defined the respondents as having experienced

emotional neglect.

The 5 items for physical neglect were 1) "I didn’t have enough to eat." 2) "I knew there was someone there
to take care of me and protect me." 3) "My parents were too drunk or too high to take care of me." 4) "I
had to wear dirty clothes." 5) "There was someone to take me to the doctor if I needed it." Items 2 and 5
were reverse-scored, and all 5 scores were summed. Scores of 210 (moderate to extreme on the CTQ
clinical scale) were defined as physical neglect.

Household Dysfunction Variables

Having had a battered mother was defined by the following item from the CTS: "Sometimes physical
blows occur between parents." How often did your father (or stepfather) or mother’s boyfriend do any of
these things to your mother (or stepmother)? 1) Push, grab, slap, or throw something at her, 2) kick, bite, hit
her with a fist, or hit her with something hard, 3) repeatedly hit her over at least a few minutes, or 4)
threaten her with a knife or gun, or use a knife or gun to hurt her." A response of "sometimes," "often," or
"very often" to the first or second question or any response except for "never" to the third or the fourth
question was considered evidence of having a battered mother.

Parental separation or divorce was defined by a "yes" response to the question, "Were your parents ever
separated or divorced?" Mental illness in household was defined by an affirmative response to 1 or both of
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the following questions: 1) "Was anyone in your household mentally ill or depressed?" 2) "Did anyone
attempt to commit suicide?"

Household substance abuse was defined by 2 questions that asked the respondent whether she or he had
lived with a problem drinker or alcoholic*? or with anyone who used street drugs. An affirmative response
to living with anyone who was a problem drinker or alcoholic or anyone who used street drugs defined this
childhood exposure. An incarcerated household member was defined by a "yes" response to the question,
"Did anyone in your household go to prison?"

»  Definition of Illicit Drug Use Outcomes

e g o a« TOP
Lifetime Use, Age at Initiation a ABSTRACT
Lifetime use was defined as an affirmative response to the question, "Have 4 INTRODUCTION
« METHODS

")" .
you ever used street drugs?" Respondents who answered affirmatively were . Definition of Illicit Drug...

asked, "How old were you the first time you used them?" The mean age at
initiation in years (+standard deviation [SD]) was 19.7 (£6.7; range: 7-54).
We grouped the responses to age at initiation into 3 categories: <14 years, 15
to 18 years, and =19 years. In this study, these groups are described as early
adolescence (mean age at initiation in years + SD: 13.0 £ 1.2),
mid-adolescence (16.6 = 1.1), and adulthood (25.0 + 7.0).

Other Illicit Drug Use Variables

nn

"Ever had a drug problem,

w Statistical Analysis
w RESULTS

+ DISCUSSION

v CONCLUSION

w+ REFERENCES

ever addicted to drugs," and "ever used intravenous drugs" were defined,

respectively, as "yes" answers to the following questions: "Have you ever had a problem with street

drugs?" "Have you ever considered yourself addicted to street drugs?" "Have you ever injected street

drugs?"

P Statistical Analysis

Adjusted odds ratios (ORs) and 95% confidence intervals (Cls) were
obtained from multivariate logistic regression models using SAS (v8.2; SAS,
Inc, Cary, NC) that assessed the associations between each of the 10
categories of ACEs and both illicit drug initiation during early adolescence
and lifetime use. In additional analyses, number of ACEs was summed for
each respondent (ACE score range: 0—10). Because of the relatively small
sample sizes, ACE scores of =5 were combined. Analyses

were conducted with the summed score (1, 2, 3, 4, or 25) as dichotomous

« TOP

a ABSTRACT

a INTRODUCTION
a METHODS

& Definition of Illicit Drug...

= Statistical Analysis
+ RESULTS

+ DISCUSSION

+ CONCLUSION

+ REFERENCES

variables (yes/no) with 0 experiences as the referent. Covariates in all models included age (continuous

variable), gender, race (other versus white), and education (high school diploma, some college, or college

graduate, versus less than high school). We performed tests for trend (graded relationship) between the

ACE score and the likelihood of drug initiation for the 3 age categories, lifetime use, lifetime use by birth

cohort, and drug use outcomes (problem, addiction, and parenteral drug use). This was done by entering

the ACE score as an ordinal variable into logistic models, with adjustment for the demographic covariates.

http://pediatrics.aappublications.org/cgi/content/full/111/3/564
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People with incomplete information about an ACE were considered not to have had that experience (n =
500; 6%). This exclusion would likely result in conservative estimates of relationships between ACEs and
drugs use because people who had potentially been exposed to an experience were misclassified as
unexposed. This type of misclassification would potentially bias our results toward the null. 2L However, to
assess this potential effect, we repeated our analyses after excluding any respondent with missing
information on any 1 of the ACEs and found no substantial differences in the final results.

Attributable risk fractions (ARFs) were calculated using adjusted ORs from logistic regression models
based on z1 ACE with 0 ACEs as the referent, because a substantial increase in the risk of using illicit
drugs was seen for people who reported at least 1 ACE. We used Levin’s formula for these

calculations: ARF =P, (RR - 1)/ + P, (RR - 1), where P, is the prevalence of an ACE score 21 and RR =

OR of ever having drug problems, ever being addicted to drugs, and parenteral drug use for an ACE score =
1.42 The ARF is an estimate of the proportion of the health problem (eg, addiction to illicit drugs) that
would not have occurred if no people had been exposed to the risk factor being assessed (ACEs).42

» RESULTS

Characteristics of the Study Population : %TRACT

The study population included 4665 (54%) women and 3948 (46%) men. a INTRODUCTION

The mean age (=SD) was 55 years (£15.5 years) for women and 57 years : %f Iicit Drug..
(£14.5 years) for men. Seventy-three percent of women and 75% of men a Statistical Analvsis

were white; 32% of women and 42% of men were college graduates, and : EFSSCUULSTS%N

another 42% of women and 39% of men had some college education. Only + CONCLUSION

8% of women and 7% of men had not graduated from high school. + REFERENCES

The prevalence of each specific ACE was higher for women than men except for physical abuse and

physical neglect (Table 1). Sixty-seven percent of respondents reported at least 1 of the 10 ACEs; 42%
reported 2 or more.

View this table: TABLE 1. Prevalence of Each Category of ACE and ACE Score by Gender
[in this window]
[in a new window]

Interrelatedness of ACEs
When a respondent was exposed to 1 of the ACEs, the probability of exposure to any other category of
ACE increased substantially (Table 2). The median probability of exposure to any additional category

given exposure to the first was 86.5%; for any 2 additional categories, the median probability was 69.5%
(Table 2).
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View this table: TABLE 2. Prevalence of Reporting of Additional Categories of ACEs Among
[in this window] Respondents Who Reported Exposure to First Category of ACE
[in a new window]

Age Adjustment of Drug Use Outcomes

Because illicit drug use is inversely associated with age (a secular trend),ﬁ we adjusted (by the direct
method) the prevalence of lifetime use of illicit drugs to the age distribution of the US population, using the
2000 census. 2 After this age adjustment, the prevalence of illicit drug use in the study cohort

increased from 18.5% to 27.0%. This increase demonstrates that the prevalence that we obtained is more
likely an artifact of the age distribution of the study population than a reporting bias.

Association Between ACEs and Illicit Drug Use

Each category of ACE increased the likelihood of early drug initiation 2- to 4-fold and also increased the
likelihood of lifetime use (P < .05; Table 3). In addition, each ACE category increased the likelihood of
drug initiation during mid-adolescence and adulthood (P < .05; data not shown).

View this table: TABLE 3. Prevalence and Adjusted OR™ of Initiation of Illicit Drugs During

[in this window] ~ Ear]y Adolescence (14 Years) and Lifetime Use of Illicit Drugs by Category of
[in a new window] ACE

The ACE score increased the risk of initiating illicit drugs during early adolescence, mid-adolescence, and
adulthood and for lifetime use in a strong graded manner (P < .05; Table 4), with initiation during early
adolescence having the strongest graded relationship with the ACE score, with exception of experiencing 1
ACE, which was not statistically significant. To test for the significance of all 4 relationships, we entered
the ACE score into the logistic models as an ordinal variable. The 4 ordinal ORs for initiation during early
adolescence, mid-adolescence, and adulthood and lifetime drug use were 1.4 (95% CI: 1.3-1.5), 1.1 (95%
CI: 1.1-1.2), 1.1 (95% CI: 1.1-1.2), and 1.3 (95% CI: 1.2—1.3), respectively. In each model, the coefficient
for the ACE score was significant (P < .01). These results suggest that for every increase in the number of
ACEs, the likelihood of initiation of illicit drug during early adolescence, mid-adolescence, adulthood, or at
any age (lifetime) increases by 40%, 10%, 10%, and 30%, respectively.

View this table: TABLE 4. Prevalence and Adjusted OR™ for the Relationship Between the

'[in this wiqdow] ACE Score and Age at Initiation of Illicit Drug Use and Lifetime Use
[in a new window]

The ACE Score and Serious Drug Use Problems

The ACE score increased the likelihood of ever having drug problems, ever being addicted to drugs, and
parenteral drug use in a dose-response manner (P < .05; Table 5). The ordinal ORs for the test for trend
between the ACE score and the 3 outcomes were 1.3 (95% CI: 1.2-1.4), 1.3 (95% CI: 1.2-1.4), and 1.4
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(95% CI: 1.3—1.5), respectively. Thus, there was a 30% to 40% increase in risk for each of the illicit drug
problems as the ACE score increased.

View this table: TABLE 5. Relationship of the ACE Score to Ever Having a Drug Problem,
[in this window] Ever Being Addicted to Drugs, or Injecting Illicit Drugs
[in a new window]

Relationship of ACEs to Illicit Drug Use in Different Birth Cohorts

For each birth cohort, a graded relationship was found between the ACE score and ever using illicit drugs
(P < .05; Table 6). The strongest relationship was for people who were born between 1900 and 1932, for
whom comparison between reporting no ACEs and reporting 25 ACEs yielded an OR of 10.7 (95%

CI: 2.9-39.2), although the prevalence of illicit drug use was lowest for this group (Table 6). The test for
trend between the ACE score and the likelihood of ever using illicit drugs was significant in all 4 birth
cohorts: 1963—-1978 (1.2; 95% CI: 1.1-1.3), 1948-1962 (1.2; 95% CI: 1.2-1.3), 1933-1947 (1.3; 95% CI:
1.2-1.3), and 1900-1932 (1.4; 95% CI: 1.2-1.6).

View this table: TABLE 6. Prevalence and Adjusted OR™ for Lifetime Use of Illicit Drugs by

'[in this wiqdow] ACE Score, Stratified by Birth Cohort
[in a new window]

ARF
The estimated ARFs for ever having a drug problem, ever being addicted to illicit drugs, and ever using

parenteral drugs were 56%, 63%, and 64%, respectively (ie, these percentages were attributed to
experiencing 1 or more ACEs).

p  DISCUSSION

Each of the 10 categories of ACEs was associated with a 2- to 4-fold increase : %TRACT

in the likelihood of illicit drug use by age 14 and increased the risk of use into || ﬁg}‘ggﬁf”w
adulthood. Because these ACEs rarely occur in isolation and tend to be 4 Definition of Ilicit Drug...
highly interrelated,2%3142 we examined their cumulative effect on illicit drug | = Statistical Analysis

use. We found graded relationships between the ACE score and initiation for ‘ %ON

our 3 categories of age at initiation; this graded relationship was strongest for || + CONCLUSION
initiation by age 14. We also found a strong graded relationship between ¥ REFERENCES

ACEs and reported problems with drugs, addiction to drugs, and parenteral

drug use. The ARFs for these drug use outcomes were large, ranging from 56% to 64%.

Our finding that the graded relationship was strongest for early adolescence is not surprising. The temporal
proximity of ACEs and the cumulative effect of experiencing multiple ACEs may explain the strength of
this relationship. Children and adolescents, who are exposed to the types of childhood experiences
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that we examined, may have feelings of helplessness, chaos, and impermanence and may have problems
self-regulating affective states. Thus, illicit drug use may serve as an avenue to escape or dissociate from the
immediate emotional pain, anxiety, and anger that likely accompany such experiences. 2947 The current
findings are supported by previous studies that have reported associations between forms of childhood
abuse and substance abuse in adolescents. 294842 The adverse developmental and emotional impact of
these interrelated childhood experiences, combined with behaviors inherent among this age group,12 21 all
may contribute to the especially strong graded relationship that we found in this age group.

We also demonstrated graded relationships between the ACE score and risk of initiating illicit drugs during
mid-adolescence and adulthood. In the case of adult initiation, we can be certain that the exposure (ACEs)
preceded the initiation. Information that the initiation of illicit drug use during adulthood is associated with
adverse experiences during childhood underscores the powerful long-term effects of ACEs on vulnerability
to illicit drug use.23:47

The ACE score also had strong graded relationships to the likelihood of ever having problems with illicit
drugs, being addicted to drugs, or using drugs parenterally. Given the many deleterious health, social, and
economic consequences of these problems, the public health implications of these findings are myriad. This
type of information may provide insights into the likely determinants of drug use and how illicit drugs
become integrated into human communities, although there are many prohibitions against them.22 In the era
of the human immunodeficiency virus epidemic and high rates of hepatitis C among parenteral

drug users,21 722 the contribution of ACEs to injected drug use is especially important.

Our estimates of the ARFs for serious forms of illicit drug use are of an order of magnitude rarely seen in
epidemiology and public health. The current analysis suggests that approximately two thirds (64%) of
parenteral drug use is attributable to the types of abusive or traumatic childhood experiences that

we studied. Preventing, treating, and understanding the effects of ACEs pose major challenges, but the idea

that dealing with ACEs may reduce the burden of parenteral drug use provides a greater impetus for
meeting these challenges.

We age-adjusted the prevalence of lifetime illicit drug use to take into account that the ACE study
population has an older mean age than the general US population (36 years).2 The apparent low
prevalence of lifetime illicit drug use (18.5%) in our study cohort was increased substantially to 27% after
age adjustment and seems to be an artifact of the age distribution of the study. This adjusted prevalence
compares to other national studies,>Z>2 such as the Epidemiologic Catchment Area Study in which

the prevalence for lifetime use of illicit drugs was 30%.28

To control further for age, we examined the relationship between the ACE score and lifetime illicit drug
use by birth cohort. The graded relationship that we found between the ACE score and lifetime illicit drug
use for each of 4 birth cohorts dating back to 1900 suggests that the effects of ACEs on drug use

behavior transcend secular changes in the availability and type of drugs used,! social mores, and the
implementation of efforts to prevent drug abuse. Thus, the strong association between the ACE score and
drug use for the oldest birth cohort offers compelling evidence that the impact of ACEs on illicit drug use is
a consistent phenomenon over time that transcends secular changes, perhaps as a result of the inherent
biological effects of ACEs on the neurodevelopment of children?2 that likely increases the risk of drug use.
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Information from the neurosciences supports the biological plausibility of our findings. The biological
processes that occur when children are exposed to stressful events such as recurrent abuse or

witnessing domestic violence can negatively disrupt early development of the central nervous system. This
may in turn impede their ability to cope with negative or disruptive emotions,22 leading to problems with
emotional and behavioral self-regulation later in life.22 Thus, behaviors such as substance use may manifest
as a means to help regulate emotional states.

A potential weakness of studies with retrospective reporting of childhood experiences is that respondents
may have difficulty recalling certain events. For example, longitudinal follow-up of adults whose childhood
abuse was documented has shown that their retrospective reports of such abuse are likely

to underestimate actual occurrence.2%¢1 Difficulty recalling childhood events likely results in
misclassification (classifying people who truly were exposed to ACEs as unexposed) that would bias

our results toward the null. Another potential source of underestimation of the strength of these
relationships is related to the lower number of childhood exposures reported by older people in our study.
This could be an artifact caused by premature mortality in people with multiple adverse childhood
exposures; the clustering of multiple risk factors among people with multiple childhood exposures is
consistent with this hypothesis.22 Thus, this potential weakness may have resulted in underestimates of the

true relationships between ACEs and the illicit drug use outcomes. %1

Our data cannot provide certainty about the temporal relationship between ACEs and drug use that was
initiated before age 19 because both the exposure and the outcome were reported as occurring at 18 years
or younger. Despite these limitations, the powerful association observed between the ACE score and
initiation of illicit drugs by age 14 merits serious consideration.

The prevalence of childhood exposures that we report is nearly identical to those reported in surveys of the
general population. We found that 16% of the men and 25% of the women met the case definition for
contact sexual abuse, similar to findings by Finkelhor et al®2 that 16% of men and 27% of women had

been sexually abused. As for physical abuse, 28% of the men from our study reported experiencing this as
boys, which closely parallels the percentage found (31%) in a recent population-based study of Ontario

men that used questions from the same scales.23 The similarity of the estimates from the ACE study to those
of population-based studies suggests that our findings are likely to be applicable in other settings.
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for one half to two thirds of serious problems with drug use, progress in meeting the national goals for
reducing drug use will necessitate serious attention to these types of stressful and disturbing
childhood experiences by pediatric practice.

Pediatricians play a prominent role as family health advisors during childhood and adolescence
development. Pediatricians who identify drug use among their patients must take the time to screen the
family for potential forms of abuse, and household dysfunction. As such, recommendations set by the
American Academy of Pediatrics, which emphasize the role of the pediatrician in family support programs,
will likely facilitate in the evolving efforts to prevent and treat children who have experienced growing up
in stressful household environments, and subsequently may reduce the occurrence of illicit drug use and
serious drug use problems.®2 Continued medical education programs that provide pediatricians with the
skills to assess psychosocial issues in pediatric care will also contribute to these evolving efforts.82
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