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Abstract

CONTEXT—Adverse childhood experiences (ACEs) can affect health and well-being across the
life course.

OBJECTIVE—This systematic review summarizes the literature on associations between ACEs
and risk of cancer in adulthood.

DATA SOURCES—We searched PubMed to identify relevant publications published on or
before May 31, 2015.

STUDY SELECTION—We included original research quantifying the association between ACEs
and adult cancer incidence. Case reports and reviews were excluded.

DATA ABSTRACTION—Two reviewers independently abstracted and summarized key
information (eg, ACE type, cancer type, risk estimates) from included studies and resolved all
discrepancies.

RESULTS—Twelve studies were included in the review. In studies in which ACE summary
scores were calculated, significant associations were observed between the scores and an increased
risk of cancer in adulthood. Of the different types of ACEs examined, physical and psychological
abuse victimization were associated with risk of any cancer in 3 and 2 studies, respectively. Two
studies also reported significant associations with regard to sexual abuse victimization (1 for
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cervical cancer and 1 for any cancer). However, 2 other studies reported no significant associations
between childhood sexual or physical abuse and incidence of cervical or breast cancer.

LIMITATIONS—Because of heterogeneity across studies, we were unable to compute a summary
effect estimate.

CONCLUSIONS—These findings suggest that childhood adversity in various forms may
increase a person’s cancer risk. Further research is needed to understand the mechanisms driving
this relationship and to identify opportunities to prevent and mitigate the deleterious effects of
early adversity on long-term health.

Early life experiences, both positive and negative, can have a lifelong impact on health. The
American Academy of Pediatrics promotes using an integrated ecobiodevelopmental (EBD)
framework to translate our understanding of the early life origins of many adult diseases into
pediatric policies and practices for health and well-being across the life span.! The EBD
framework describes the potential effects of excessive or prolonged early life stress on brain
development, which can threaten adaptive capacities and coping skills, thus creating long-
term implications for behavioral, educational, economic, and health outcomes decades and
even generations later.!

Much of the foundational research examining relationships between childhood adversity and
subsequent health outcomes has referred to these early experiences as adverse childhood
experiences (ACEs).2 The original ACE study, a collaboration between the Centers for
Disease Control and Prevention (CDC) and Kaiser Permanente, examined indicators of child
maltreatment and other adverse experiences and found a strong, graded relationship between
the breadth of exposure to ACEs and multiple risk factors for several of the leading causes of
death in adults (eg, heart disease, cancer).2 Although definitions vary, ACEs also generally
include child maltreatment (eg, child abuse and neglect) and other household adversities,
such as intimate partner violence among parents, parental separation or divorce, and
household mental illness, substance abuse, and incarceration. Recent literature has examined
a wider variety of ACEs, including victimization from peer or sibling violence and exposure
to community violence.3 A growing body of research suggests that ACEs can impede
optimal development and are associated with poorer outcomes across the life course.24-6 To
date, exposure to ACEs has been linked to >40 negative outcomes, including chronic health
conditions (eg, heart disease and cancer?), health behavior risk factors (eg, smoking?),
mental health (eg, depressed affect), life opportunities (eg, education?), and decreased life
expectancy.10

Despite the well-documented associations between ACEs and poor adult health outcomes,
there are no systematic reviews summarizing the relationships between ACEs and cancer.
Given the multifactorial nature of cancer development over the life span,1! a better
understanding of how factors during early life influence cancer risk may provide clues to
effective prevention strategies to address the growing cancer burden in the United States.12
In this study, we aimed to systematically review the literature reporting associations between
ACESs and adult cancer incidence in an effort to synthesize the effects that early adversity
may have on the risk of cancer in adulthood and to identify potential research gaps in this
area.
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METHODS

We conducted this review in accordance with PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-analyses) statement guidelines.13 Search terms were
developed to capture relevant articles related to both ACEs and cancer incidence. The
National Cancer Institute’s A-Z cancer list'# was used to ensure inclusion of all potentially
relevant cancer search terms. We also included a string of “NOT” terms to exclude irrelevant
topics that could inadvertently be captured by the search term “ACE” (eg, angiotensin-
converting enzyme inhibitors, auto-capillary electrophoresis). All authors reviewed the final
search string for completeness (Supplemental Table 2). We conducted the final PubMed
search on May 31, 2015, with no limits on the publication date of the articles.

Study Selection

Studies included in the review were required to be published in peer-reviewed journals and
to report the statistical association between experiences considered to meet the definition of
ACEs and adult cancer incidence. For the purposes of this review, ACEs were defined as
exposure to =21 of the following before the age of 18 years: abuse victimization (physical,
sexual, or psychological), neglect (failure to provide and failure to supervise), household
challenges (parental death or serious illness, parental separation or divorce, parental
incarceration, parental substance abuse, domestic violence, mental illness, family financial
difficulties, low parental education), and other types of early adversity or trauma. Adult
cancer incidence was defined as having been diagnosed with any cancer type at the age of 18
years or older. Case reports and studies that were not original research, did not involve
human subjects, or were not written in English were excluded.

An initial PubMed search returned a total of 684 articles, 661 of which did not meet study
criteria on the basis of a title and abstract review. The full texts of the remaining 23 articles
were then reviewed for relevancy, and 12 articles were determined to be eligible for
inclusion. Figure 1 provides a flowchart of the article selection process with reasons for
study exclusion.

Data Abstraction and Synthesis

Two reviewers independently abstracted information from the 12 included studies. For each
study, the following data were collected: PubMed ID, title, first author, year of publication,
sample size, study population, country, study design, year(s) of data collection, measure(s)
of early adversity, measure(s) of cancer incidence, analyses used, variables included in the
adjusted analyses, and reported associations between early adversity and cancer outcomes on
the basis of adjusted analyses (ie, risk, odds, and hazard ratios). To examine the potential
influence of socioeconomic disparities, we also abstracted information on the distribution of
both ACEs and cancer by measures of demographic characteristics (eg, race, ethnicity) and
socioeconomic factors (eg, education, income), when reported. Both reviewers completed
abstraction forms for all 12 studies and then compared their results and resolved any
discrepancies. In an effort to identify opportunities for quantitative synthesis of the data,
studies were grouped by the ACE measures used (ie, measures of individual ACEs versus
ACE summary scores) and cancer measures used (ie, diagnosed with any cancer versus
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diagnosed with a specific cancer type). Reviewers outlined the key information and findings
from each study in a table format and developed a descriptive summary of the observed
patterns.

Table 1 provides a summary of the characteristics of each included study and significant
associations reported in the adjusted analyses. Summary effect estimates were not computed
due to heterogeneity across studies. Of the 12 studies, 7 were conducted in the United States,
215-20 2 were conducted in Great Britain,2122 1 in Canada,?® 1 in Finland,2* and 1 in Saudi
Arabia.2® Six of the studies used a cross-sectional study design,17-20.22.23 collecting data on
both ACEs and previous cancer diagnosis at the same point in time. Five studies used a
prospective cohort design.1%:16.:20.21.24 One of the prospective cohort studies?! followed
participants from birth; the other 4 prospective cohort studies collected self-reported data on
past ACEs at baseline and data on cancer incidence prospectively.15:16.20.24 One additional
study2® used a case-control design to compare ACEs among patients with cancer to ACEs
among healthy matched controls. Two of the articles reported on data from the ACE study
conducted by Kaiser Permanente and the CDC. Felitti et al? used data from wave 1, and
Brown et all® used data from waves 1 and 2 of the ACE study.

Types of ACEs

Figure 2 provides a list of all ACEs included in =1 of the studies and the number of studies
that included each type as (1) an individual variable in the adjusted analyses, (2) part of an
ACE summary score in the adjusted analyses, and (3) both as an individual variable in some
adjusted analyses and as part of an ACE summary score in additional analyses. Twenty
different types of ACEs were included across the 12 studies. Parental separation or divorce
and physical abuse victimization were the most common experiences examined (8 studies),
followed by household alcohol abuse (7 studies), sexual abuse (7 studies), and psychological
abuse (6 studies). Exposure to domestic violence, household drug abuse, parental
incarceration, and household mental illness were each included in 5 of the studies. All other
ACEs were only included in 1 or 2 of the studies.

All of the studies used the data collected on ACEs to create dichotomous variables to
indicate whether participants were exposed to the given ACE. In some studies, the
researchers included this dichotomous variable in adjusted models to assess the influence of
the specific ACE type on cancer risk. In other studies, researchers created a summary score
indicating the number of ACEs that participants had experienced and used only the summary
score in the adjusted models. In 1 study,18 the researchers used both approaches, estimating
the relative cancer risk associated with both individual ACEs and with the overall ACE
summary score.

Types of Cancer

In most (8 of 12) studies,216:17:21-25 the outcome variable of interest was any type of cancer
diagnosis in adulthood. Only 1 study excluded skin cancer.1® Four studies focused on the
diagnosis of a specific type of cancer: 2 examined the association between ACEs and
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cervical cancer,18:19 1 examined breast cancer,20 and 1 examined lung cancer.1> Most studies
(9 of 12) relied solely on self-reported cancer incidence, 21623 and 3 used cancer registry
data, hospital records, and/or mortality records to identify cancer cases.1%:24.25

ACEs and Risk of Any Cancer

Of the 8 studies examining the association between ACEs and the risk of any cancer type, 5
included analyses that used an ACE summary score to quantify exposure to early adversity.
2,16,17.21.22 A 5 studies found significant associations between ACE summary scores and
adult cancer risk. Bellis et al?2 and Felitti et al both reported a significantly higher cancer
risk among those reporting =4 ACEs compared with those reporting no ACEs. Kelly-Irving
et al?! found a significantly higher cancer risk among those reporting =2 ACEs versus those
reporting no ACEs, but this association was only observed among women. In contrast,
Morton et al® found that the ACE summary score was significantly associated with cancer
risk in men only. The study by Brown et al” examined the association between ACE
summary components from a factor analysis and cancer risk. In that study, the authors found
a significant association with adult cancer risk for component 1 only, the component in
which sexual abuse variables were given the highest weights. Component 2 (highest weights
given to ACEs not directed toward the child) and component 3 (highest weights given to
psychological and physical abuse variables) were not significantly associated with adult
cancer risk.

Four of the studies!6:23-25 reported on individual types of ACEs and the risk of any cancer in
adulthood. Among these studies, physical and psychological abuse victimization was found
to be a significant predictor of cancer risk in adulthood when assessed in multiple studies.
Results from 3 studies6:23.25 indicated significant associations between physical abuse and
cancer risk. In the study conducted by Morton et al, 16 physical abuse by one’s father only
was a significant predictor of cancer risk among men, and physical abuse by one’s mother
only was a significant predictor among women. The authors also found a significant
association between frequent parental psychological and physical abuse and cancer risk
among both men and women. Similarly, Hyland et al2® reported a significant association
between psychological abuse during childhood and cancer risk in adulthood. Only 1 study
conducted in Finland by Korpimaki et al24 failed to find associations between individual
types of ACEs and adult cancer risk. The study examined the associations between
dichotomous measures of a variety of ACEs (parental divorce, alcohol problems, prolonged
financial difficulties, serious conflicts in the family, being often afraid of a family member,
and having a seriously/chronically ill family member) but did not examine childhood abuse
victimization (physical, psychological, or sexual). Fuller-Thompson and Brennenstuhl?3 also
found a significant association between parental unemployment during childhood and the
risk of cancer in adulthood, but this specific type of adversity was not measured in any of the
other studies.

ACEs and Risk of Specific Cancer Types

The other 4 studies included in this review examined the association between ACEs and
specific types of cancer: cervical, 1819 breast,20 and lung.® Findings were mixed in the 2
studies examining cervical cancer risk in relation to ACEs, with 1 study8 finding a
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significant association between childhood sexual abuse victimization and risk of cervical
cancer in adulthood and the other!® reporting no significant associations between either
sexual or physical abuse victimization during childhood and risk of cervical cancer in
adulthood. The study by Wise et al2% examined breast cancer risk and found no significant
associations with childhood sexual or physical abuse victimization. The study by Brown et
al1> examined the risk of lung cancer and reported a strong and graded relationship between
a summary ACE score and lung cancer risk. Respondents who ever smoked were more likely
to report experiencing ACEs, but the association between ACEs and lung cancer risk
remained even after controlling for smoking status and parental smoking history.

Distribution of Risk Based on Race, Ethnicity, and Socioeconomic Factors

Three of the 12 studies reported the distribution of ACEs by measures of race, ethnicity,
and/or socioeconomic factors.2:17:22 One study reported a significant association between
ACE summary score and ethnicity (£ < .001), with ACEs being least common among Asians
and most common among whites and “other” ethnic groups.22 Another study reported that
ACEs were less common among whites than among other racial/ethnic groups (£ =.0001)
and less common among those with annual incomes of =$50 000 than among those with
lower incomes (P < .0001).17 A third study found significantly fewer ACEs among white or
Asian persons and college graduates (P< .001).2 Three studies examined associations
between socioeconomic factors (eg, education and income) and having been diagnosed with
cancer.16:21.24 Tyyo of the studies found no associations,6-21 and the other study reported
lower cancer risk among those with higher education.24 Two studies examined the
association between race/ethnicity and cancer risk.1%:23 One found a lower cancer risk
among “visible minorities” compared with whites23; the other found lower odds of cervical
cancer diagnosis among blacks than among whites.19

DISCUSSION

Across studies, ACE summary scores were associated with an increased risk of cancer in
adulthood. Of the different types of ACEs examined, physical and psychological abuse
victimization was more frequently associated with adult cancer risk. Two studies also
reported significant associations with regard to sexual abuse victimization. Only 1 study (of
8) did not find an association between ACEs and diagnosis of any cancer in adulthood. Most
studies included skin cancer as an outcome, which could potentially dilute or inflate the
observed relationship between ACEs and cancer risk given the high incidence of
nonmelanoma skin cancers in the study populations.26 Only 2 of the 4 studies looking at
diagnosis of specific cancer types found an association with ACEs. The lack of consistency
in findings regarding specific cancer types may reflect the variation in etiology and causal
pathways for different types of cancer. For example, whereas early adversity may have the
potential to increase overall cancer risk, the mechanisms by which these effects occur may
be more strongly related to certain types of cancer than others.

Potential Mechanisms Linking ACEs to Cancer Risk

The studies do not provide information on the pathways between ACEs and cancer
development in adulthood, and research is needed to delineate such pathways, including
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potential biological, physiologic, and behavioral mechanisms. The current literature
indicates that ACEs are associated with an increased risk of certain well-established cancer
risk factors (eg, tobacco use,’ alcohol use,2’ obesity28). Therefore, some health risk
behaviors and chronic conditions may be part of the causal pathway from early adversity to
cancer development, pointing to the potential value of health promotion and chronic disease
prevention programs for those who have experienced childhood adversity. Emerging
research points to additional mechanisms by which childhood maltreatment may influence
adult health. For example, evidence from rodent models suggests that maternal care in the
first week of postnatal life establishes phenotypes in the offspring through epigenetic
changes expressed in the brain, which then shape neuroendocrine and behavioral stress
responsivity throughout life.2® Sustained psychosocial stress in early life appears to be
associated with shorter telomeres, possibly in a dose-dependent manner.3% Reduced telomere
length is considered a proxy for cellular aging and has been associated with many chronic
conditions, including cancer.39 Other research findings indicate an association between
ACEs and biomarkers of inflammation, another potential mechanism that might contribute
to increased cancer risk.31:32 Thus, the promotion of healthy maternal bonding and nurturing
by caregivers may reduce cancer risk, as well as prompt attention to any cause of
inflammation by care providers.

Implications for Research and Practice

Most articles published on this topic were published in 2009 or later, indicating that this
topic is an emerging area of interest among researchers. Although evidence suggests a link
between ACEs and cancer risk, there is a need for this relationship to be studied in a more
systematic and scientifically rigorous way. For example, in the existing literature, studies
typically lack detailed information on the various dimensions of the adverse experiences (eg,
age of onset, frequency, duration, or perceived stressfulness of ACEs or the child’s
relationship to the perpetrator) and the influence these factors may have on the relationship
between ACEs and cancer risk. Most studies also lacked information on the effects of
potential protective factors, an understanding of which could help us identify novel
prevention strategies. In addition, most studies treated cancer as a single disease outcome
when, in reality, cancer refers to a wide range of distinct diseases with different causal
factors and etiologic pathways. Examining the association between ACEs and the risk of
specific cancer types would likely strengthen our ability to uncover patterns in the exposure-
disease relationships. In general, future studies examining cancer risk factors would benefit
from including measures of ACEs and further exploring the strength of the association
between ACEs and cancer, as well as the interplay between ACEs, other cancer risk factors,
protective factors, and cancer outcomes. Studies may also benefit from more careful
consideration of the age of the study sample. Among the studies included in this review,
participants often spanned a wide range of ages (eg, adults aged =18). Among the studies
with a narrower participant age range, data on cancer incidence often were not collected
beyond age 50 or 60 years. Most cancer cases are not diagnosed until later in life,33 so
focusing on cancer outcomes in an older adult population may yield more informative data.

Studying the influence of ACEs on subsequent cancer risk has the potential to uncover new
opportunities for prevention. Strategies that prevent or reduce perpetration of child
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maltreatment (eg, evidence-based family strengthening and home visitation programs)34-37
may have the added benefit of long-term risk reduction for cancer and other poor health
outcomes, in addition to the more immediate benefits to the child. Examples of evidence-
based programs to stop child maltreatment, as well as guidelines and planning tools, are
available on the CDC Web site (http://www.cdc.gov/violenceprevention/childmaltreatment/
prevention.html). Pediatricians could be ready to suggest such local resources to their
patients’ families. Additional research may help us identify groups that may be at increased
risk of cancer or other chronic diseases and who would benefit from supportive interventions
to mitigate effects of early life adversities.

Only 3 of the included studies reported on the distribution of ACEs by social or economic
descriptors (eg, race/ethnicity, education, income); and 5 examined the relationship between
such factors and cancer outcomes, with inconsistent findings. Future research should
systematically and consistently include these descriptors to better understand the influence
of social and economic conditions on early life experiences as well as on how such
conditions affect health and well-being in adulthood. Research indicates that early adversity
causes both short-and long-term stress responses that contribute to poor health outcomes.38
Children who have additional stress from environmental conditions, including poverty and
racism, may experience greater harmful effects from ACEs and be at greater risk of cancer in
adulthood. Furthermore, early adversity can have deleterious effects on brain development
within regions tied to regulation of emotion, social behavior, reasoning capacity, and stress
reactivity.38 This effect can lead to changes in brain circuitry that can persist into adulthood,
possibly contributing to emotional instability, substance abuse, aggression, and stress-related
disorders.38 Such long-term effects likely mean that the children of those who experienced
early adversity and stressful childhood environments are themselves more likely to
experience ACEs. These research findings point to the critical need for public health efforts
that address the social and economic contexts. Pediatricians also have a role to play by
supporting such public health efforts and by informing their patients” families of these
efforts and the resources they provide. By addressing socioeconomic determinants of health,
the public health community and health care providers, including pediatricians, can create
healthier environments for today’s children as well as make sustainable improvements in
health at the population level for generations to come.39

Pediatricians, pediatric nurses, and other pediatric medical professionals are particularly
well positioned to play a role in preventing, identifying, and responding to ACEs; and the
American Academy of Pediatrics has used the EBD framework to develop several
recommendations specific to addressing early adversity.140-42 These recommendations
include encouraging pediatricians to adopt a proactive leadership role in educating parents,
child care providers, teachers, policy makers, civic leaders, and the general public about the
long-term consequences of toxic stress and the potential benefits of preventing or reducing
sources of significant adversity in early childhood.! This process will require embracing a
broader vision of pediatric care to address socioemotional health and true primary
prevention and health promotion rather than solely treatment of disease.*? Furthermore, it
will require “unprecedented levels of collaboration” with community partners, including
educators, social service providers, and policy makers.42
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This review benefits from the systematic nature of the literature search and synthesis
process. However, the review is limited by the heterogeneity of the existing literature (which
precludes our ability to compute a summary estimate) and the small number of available
publications within the scope of the review. In addition, data on ACEs and on cancer
diagnoses often were self-reported and collected retrospectively, introducing the potential for
bias. Another important limitation involves the potential for publication bias and the
inaccessibility of null results, which may inadvertently exaggerate the strength of association
between ACEs and cancer. However, most prevalence estimates of early adversity tend to be
vast underestimates,*3 so it is possible that the true nature of the association between ACEs
and cancer risk is greater than what is reported in the literature.

Conclusions

The findings from our review suggest that child maltreatment and other early adversities
may increase a person’s cancer risk. Additional research is needed to better understand the
mechanisms driving this relationship. Public health efforts to prevent and mitigate the
deleterious effects of childhood adversity may have additional benefits to long-term health.
By ensuring safe, stable, nurturing relationships and environments for all children and
families, the public health community in partnership with health care providers, including
pediatricians, can help prevent early adverse experiences before they occur.44
Transdisciplinary approaches to improve socioeconomic determinants of health will be
critical to making this vision a reality. Additional interventions by pediatricians for children
who have already experienced adversity could potentially reduce the harmful emotional,
behavioral, and health effects, thus resetting their trajectory for lifelong health and reducing
the risk of cancer and other chronic diseases and conditions.
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FIGURE 1.
Flowchart of article selection.
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FIGURE 2.

Page 14

B

G

G

g
(R
i
I
I
I

V777

R

# Included the ACE as an individual variable in the adjusted model(s)
® Included the ACE only as part of summary score in the adjusted model(s)
® Included the ACE as an individual variable and as part of a summary score in adjusted models

Types of ACEs and the number of studies in which they were included (A= 12 studies).

Pediatrics. Author manuscript; available in PMC 2018 April 10.




Page 15

Holman et al.

sisoubelp
189ued [ed1nI8d papiodal-§|as

asnge [enxas 0} aInsodxa
(0'v—'T) ¥'Z = HO :8shqe [enxss J0 aInseaw snowojoydlg
'€ Juauodwod ut syybram 1saybiy
pey sajqeLreA asnge [eaisAyd

pue [ea160]0ydAsd ‘gz Jusuodwiod
ur siyBram 3saybiy pey piiyo

3y} pJeMO] Pa1aallp 10U SIQV

*T Juauodwod ul syybram 1saybiy
3y} pey Sa|geLIeA asnae [enxas
uolyela0Ieau] «

asnge BniQg «

asnge [0yoo|V o

SSaU||I [RIUBIA »

90UB|OIA JISeWO( «

92IOAIP IO UOIeIRdaS [BIUBIRd *
(fenxas

‘lea1fojoydAsd ‘earsAyd) asnqy «
:sa|qeren Buimoy|oy

3y} JO SaINSeaW SNOLI0IOYdIP
papn|oul Jeyl sisAjeue

10108} © WoJj sjusuodwo)

(e7'T-€0'T) TZ'T = ¥O :T Wauodwo) sisouBelp Jaoued pauodal-}|as

uolyelaoseau] «
asnge BniQg «

asnge [o0Yyoo|V o

SSaU||I [RIUBIA »

90UB|OIA JISeWO( «

92IOAIP IO UOIeIRdaS [BIUBIRd *
(fenxas

‘lea1fojoydAsd ‘eaisAyd) asnqy «
:sa|qereA Buimoy|oy

3y} JO SaINSeaW SNOLWI0JoYdIP

/00°0 = puaJl Joj 4 :Aloisiy Buiows

Jeluased pue snyeys Bumyows oy Buijjosuod usypn
(Tr'2—¥0'1) 88°T

=4Y SOV 0SAGI0 ¥ :(EEE-TT'T) 26'T = ¥
:S3OV 0 SA € ‘T00°0 = puai 1oy 4 :Aloisiy Buijows
Jejuased pue snyels Buiows 1oy Buijjouod INOYIAA

‘papesh pue Buons sem ysu J1aoued Bun| (spJo2a1 Ajfeniow pue eydsoy

100¢-900¢

010¢

5002

u1 painsesw
sisoubelp
13oued
:.66T-G66T
Bunnp auijaseq
1e painseawl

sIeak

88-8T ‘(z€LY)
16002 ‘18400

(reuonoas
-$5019) SaJeIS pPauN ‘Ajonusyy

s1eak 8T= ‘(0g2)

(Jeuo1308s-ss010) S31RIS PaUIUN ,1€102 ‘umolg

sIeak

(1oyo9 anndadso.d) 81< ‘(106 9T)

pue 2109s IOV Usamiaq diysuoile|as paAIasqo ayl  Uo paseq) sisoubelp Jaoued Bun- Uo paseq ‘2409s OV Alewwing S3OV 1sed S81elS paluN ‘elulojljed c10T0Z ‘'umoig
UOI7RIAIIRIU] o
asnge BniQg «
asnge |oyod|y «
SSaU||1 [BIUSIA «
90UB[OIA 211SBWIOQ «
90I0AIP 10 UONRIedas [ejuaied «
(fenxas
‘lea1bojoyoAsd ‘JeaisAyd) asnqy e
:sa|qersen Buimoj|oy sreak
3 JO SaINSEaW SNOWOIOYIIP 69-8T ‘(188¢)
(€8°€-87'T) 8E'Z = ¥H :SIIV 0 SA ¥= sisoubelp Jaoued pauodal-}|as Uo paseq ‘2109s IOV Alewwins €102 (reuo1109s-ss049) puejbug 22GT0C ‘slileg
saby juednin feq
poNSEB N U081 pue ‘(o715
s3IV J0sadA] puesasAfeuy eleq a|dwes) fes A
gPeiodey suoleossY ueoyIbIS 159.81U] JOBWO09INO ur pssn ()eIgelien 30V 10 5)ren  (uBsag Apnis) uoiyedo T Apnis “oyiny 1414

Sa1pnIS papnjau] Jo sasAjeuy paisnipy ayl ul palioday SUOeId0SSY JUBRdIHIUBIS pue sansLalorIRy) JO Arewwng

T31avl

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

Pediatrics. Author manuscript; available in PMC 2018 April 10.



Page 16

Holman et al.

Jaquiswi 9002
Ajiurey e Jo preiye uayo . -000Z Bunp
AJiwey sy} Ul SJO1I4UOD SNOLISS o painseaw
SaNINJIYIP [e1oueUly pabuojoid « sisoufeip
swajqold [0Yoa|y o 189Ued ‘866T auljaseq
90I0AIP [elUdIed » ul aulfaseq 1e sieak y5-0z
lopow (erep Ansibay Jaoued ysiuui4 SOV [enpIAIpUL 0} 8InsodXa Je painsesw ‘(8G€ €2) 420102
paisnipe ay1 ul puno} suo1IeId0SSe JURdIUBIS ON uo paseq) sisoubelp Jaoued Auy 10 salnseaw snowoloydig s3IV 1Sed (110y09 annjoadsoud) puejui4 ‘Drewidioy
9JeD J3)S0- «
A 9T abe a1048q Juspuodsal 0
Jaguiaw Ajiwey o
10 uoneqold o uoleIadIeIU| « (0G pue ‘of
asnge [0Yyoo|V o ‘2 ‘e€ sabe
SSaU||I [RIUBIA » 1e painseawl
uonesedass sisoubelp sreak
10 ‘92IOAIP ‘Ureap [ejualed o J130ued (9T 05 abe ybnoayy
109|6au [ed1sAyd «  pue ‘TT ‘2 sabe yuiq wouy
(TZ'€-2P'T) ¥1'2 = HO :SIDV 0 SA Z< :USWOM :s9|qelieA Buimojjoy 1e painsesw 810831102 eYEp
|apow pajsnipe 31 JO SaINseaW Snowoloyd1p s30V) (1oyod ‘(8€T9) 1,102
3} Ul puNoy SUOIIRId0SSE JuedYIUBIS OU (UBIN sisouBelp Jaoued papiodal-}|as uo paseq ‘a102s 3OV Arewwing 8G6T :yuig Yuiq aAnoadsoud) urelg 1eaio ‘Buind-A]1a)
T0 =d '99°€ = 4y :sAep £—¢ A1ane aouQ
T00" = ‘"9 = Yy fe8Mm B 30UQ
T00" = ‘2€'S = Yy :yuow e 3duQ
T00 =4 ‘2T'S = ¥Y :Syauow 9 A1aAs 8ouQ
T00 =d '09°€ = HY :eak ® 22UQ
JaA3U SNSIaA) asnae [ealsAyd
T00" =d ‘S0t = ¥y :SAep £—¢ Alans 80uQ
T00 = ‘6T'9 = ¥ )99M B 8dUQ asnge [ea160]0YdAsd «
100" =4 ‘2SS = ¥y :yuow e aduQ asnge [eaIsAyd «
100" =4 ‘29'% = "y :syuow 9 A1ens 80uQ :S3DV [enpialpul sleak
¥0" =d ‘022 = dY 81 Aw ul 93UQ (spJo2au [endsoy 03 ainsodxa Jo Aouanbaly (josu0o 09-0t ‘(00%)
(19n8u sns1an) asnge [ea160]0ydAsd uo paseq) sisoubelp Jaoued Auy pue JO Sainseaw snowooydiq 0T0Z2-6002 -35e) BIgRJV IpNeS ‘wewweq €102 ‘puelAH
juswAojdwaun [ejuaied «
uonodippe
Bnip 10 [oyoole |elUBIR
92IOAIP [BJUBIRd o
asnqe [edIsAyd e sleak 212
(SZ'2-TT'T) 8S'T = HO :JuswAojdwaun [elualed SOV [enpIAIpUL 0} 8insodXs (leuo1199s-s5042) BpRURD ‘(87 2T) ¢26002
(66'T-S0°T) S¥'T = HO :asnqe [edisAyd sisoufelp 1aoued papiodal-}|as JO SaInseaw snowoyoydig 5002 ‘UBMaYoIeYSeS pue eqoliuelN  ‘uosdwoy -J8|ind
UOIFeJ32.IBIU] «
asnge BniQg «
asnge [0yod|V «
SSaU||I [RIUBIN »
90UBJ0IA J3SBWO( «
(jenxas
‘lea1bojoyaAsd ‘JeaisAyd) asnqy e
:sa|qeLen Buimoy|oy
U] JO SaINseall SNOWOJoYdIP (jeuonoss  sieak 6T1< ‘(1708)
(2'2-€'T) 6'T = 4O :SIIV 0 SA $= sisoufelp Jaoued papiodal-|as uo paseq ‘a109s 3OV Arewwng 966T-G66T  -SS049) S8JeIS Paliun ‘eluIojI[eD Z866T ‘[
saby Juedinilred
ponses uone|D pue ‘(az1S
S30V J0sadA] pue sssAfeuy eleq a|dures) JeaA
gPelodey sl eSSy Jueaiubis 19.81U] JOBWO09INO ur pssn Skelgelien 30V j0(s);ex  (UBse@ Apnis) uoiredo Apnis “Joyiny 114

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2018 April 10.

1

ipt

s. Author manuscri

ric:

Pediat,



Page 17

Holman et al.

"S[eAIB)UI BOUBPIUOD %4G6 dJe sasaypualed Ul sanjeA JuBdIUBISUOU 819M 818y Palsi| 10U S)NSal {|apoW [euly ayy Ul sasAeue paisnipe uo paseg

q

'sasAJeue pajsnipe ay) ul papnjoul azis m_QEmmw

"01E SiSL1 ‘Y ‘011E1 SPPO "HO ‘ONel prezey "HH "SaIpNs ZT =

Jopow
pajsnlpe sy U1 puNoy SUOILI0SSE JUBdIIUBIS ON

asnge [enxas pue [eaisAyd yiog «
asnge [enxas s

asnqe [edIsAyd s

:S3OV [enpIAIpUI 0} 8Insodxa

10 SaINseaw snowoloydig

sisoubeip
189U 1sealq panlodal-}|as

6002-L66T

U1 painseaw
sisoubelp
J132ued (5002
U1 painseaw
S30V

15ed 16002
-G66T Bulnp
sieak z Aleng

(1oyoa
annoadsoud) serels palun

auljaseq Je
s1eak 69-Tz (822
GE) 0zTTOZ ‘BSIM

3snge [enxas e (as ¥ uesw)
asnqe [eaIsAyd e SIeak T°0T ¥
|opow sisoubeip SOV [enpIAIpUI 0} 8insodxa (reuonoss  Z'¥€ ‘(¥02) 6;TT0C
paisnlpe ay) ul punoy SUoIIeId0SSE JUBdIUBIS ON 139U [e21AI3D paniodal-§|as 10 SaInseaw snowoyoydig 0102 -§5049) S81LIS PalUN ‘Sesued) ‘Awemsewrey
sieak 9T abe Je
yeay eaisAyd 1o [ejusw J0od «
(uasqe sem Jayrey
11 Jayl0W Jo) Jayrey 10} UOIIEINPS
100yds ybiy e ueyl ssa «
Sal| ey
1330 UBY} 140 3SIOM AJ[e1oueul «
PIOYasnoy Ul a[ew JO 39e] «
Y1eap [eiualed « Z pue T Sanem
(s06°€ 30IONIP |elUBIRd o U1 painseaw
—T22'T) ¥8T'Z = HO :Swuated Aq pasnge AjjeaisAyd asnqe [e2160]0ydAsd sisoufelp
pue AjjeaibojoyoAsd Apuanbaly (88 v—¥TT'T) asnge [edISAUd «  JBJUBD (T aAeM
TTZ'Z = JO :Jaylow) asnqe [eaisAyd :uswopn syuow ul painsesw
(629°8—29%'T) 855°E = HO :Siuased Aq pasnae 9< 10} aseyjam Jo 1d1adas AjiweS « s30V Ised (T anem)
AlreaisAyd pue AjjeaibojoyaAsd Ajpuanbaiy (185°S 19100s 3OV Alewwins ‘9002-002 auljaseq e sieak
—€/T'T) 6552 = HO :(Uay1ey) asnge jeaisAyd {(£69'T (umis ueyy 18Y10)  pue STV [eNPIAIpUL 0} dInsodxa 17 9NeM (966T (1oyod v1-5z (2€0¢g)
—600'T) 20S'T = YO :2109S I Alewwns :Us|N sisoubBelp Jaoued payiodal-jjes JO SaInseaw snowioloydld  —SG66T T SNeM anvadsold) selels psuun 91¢T0C ‘UOLOWN
11t Ajjeaiuolyd
JAISNOLIaS Jaquiaw Ajiwe «
saby Juedinilred
ponses uone|D pue ‘(az1S
S30V J0sadA] pue sssAfeuy eleq a|dures) JeaA
gPelodey sl eSSy Jueaiubis 19.81U] JOBWO09INO ur pssn Skelgelien 30V j0(s);ex  (UBse@ Apnis) uoiredo Apnis “Joyiny 114

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2018 April 10.

1

ipt

s. Author manuscri

ric:

Pediat,



	Abstract
	METHODS
	Study Selection
	Data Abstraction and Synthesis

	RESULTS
	Types of ACEs
	Types of Cancer
	ACEs and Risk of Any Cancer
	ACEs and Risk of Specific Cancer Types
	Distribution of Risk Based on Race, Ethnicity, and Socioeconomic Factors

	DISCUSSION
	Potential Mechanisms Linking ACEs to Cancer Risk
	Implications for Research and Practice
	Conclusions

	References
	FIGURE 1
	FIGURE 2
	TABLE 1

