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Abstract
Background: Adverse childhood experiences (ACEs) have been found to be associated with cancer diagnosis.
Aim: The main aim of this study was to determine the extent to which ACEs (abusive and nonabusive) are
associated with diagnosis of all cancers in Wisconsin, USA.
Methods: Data for this cross-sectional study were obtained from the 2010 Behavioral Risk Factor Surveillance
System (BRFSS) survey, which was administered from January to December. The BRFSS is the largest ongoing
telephone health survey, conducted in all US states, the District of Columbia, Puerto Rico, Guam and the U.S. Virgin
Islands. The BRFSS provides data on a variety of health behaviors and outcomes among the non-institutionalized US
population, 18 years and older. Wisconsin was the only state that asked questions on adverse childhood experiences
and cancer diagnosis and the final sample size was 4,163.
Results: Respondents who reported ≥ 2 ACEs were 53% more likely to have a diagnosis of cancer compared to
respondents who did not report ACEs (adjusted OR: 1.53; 95% CI: 1.09-2.13, p=0.0127). Respondents who reported
1 and ≥ 2 nonabusive ACEs were 49% and 53% more likely, respectively, to have a diagnosis of cancer compared to
respondents who did not report nonabusive ACEs (adjusted OR: 1.49; 95% CI: 1.07-2.09, p=0.0198; adjusted OR:
1.53; 95% CI: 1.07-2.19, p=0.0201).
Conclusion: Exposure to ACEs overall and, specifically, non-abusive ACEs, was found to be associated with
diagnosis of cancer. This association could be due to stressors during childhood influencing health behaviors, which
may contribute to tumor growth, and/or stressors resulting in epigenetic modifications, which may result in tumor
growth, which may lead to cancer.
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mechanisms in which trauma and stress during childhood adversely
affect health [8].

Abbreviations: ACEs: Adverse childhood experiences; CI:

Adverse childhood events may be linked to cancer via psychosocial
and/or biological pathways. As a result, childhood adversity, which may
be a source of acute and chronic stressors, may result in susceptibility
to cancer development due to risky health behaviors and/or biological
factors such as epigenetic modifications and mutations [11]. Childhood
adversity occurring between ages six and eight, such as being taken
into foster care, being physically hurt by someone, sexual abuse, and
being separated from mother and/or father occurring between ages
six and eight, and cumulative adversity from birth to age eight were
found to be associated with increased levels of inflammatory markers
such as interleukin-6 and C-reactive protein at age ten [12]. Adverse
events during childhood have also been shown to be associated with an
increased emotional and physiological sensitivity response to trauma
and stress [13,14], and may result in more vulnerability to dysregulation
of the immune system during childhood [15].

Nonabusive; BRFSS

Confidence Interval

Introduction
Adverse childhood experiences (ACEs) are defined as the negative
events that a child may undergo, including abuse (emotional, physical
or sexual), witnessing violence among household members, losing a
parent due to death or divorce, or household mental illness, substance
abuse or criminal behavior [1,2]. Recent estimates suggest that
approximately six in ten people in the general population have been
exposed to at least one adverse event during childhood [3]. In one
longitudinal study, 87% of participants who reported one ACE also
reported at least one additional ACE. Household dysfunction, such
as substance abuse occurred among one in four participants; physical
abuse among one in ten; emotional abuse among one in ten and sexual
abuse among one in five [4]. The high prevalence highlights that ACEs
continue to be a major public health issue in the US [1], as they are
common, not well-recognized and severely impact overall health and
well-being [4,5].
One potential risk factor for cancer diagnosis is childhood
adversity. Adverse events during childhood have been linked to cancer
in adulthood [3,6], and more specifically, ovarian cancer [7] and lung
cancer [8]. Respondents who reported experiencing at least six ACEs
had a three-fold increase in risk of lung cancer compared to respondents
who reported no exposure to ACEs [8]. A strong relationship has been
shown between trauma and stress during childhood, and consequent
smoking behavior [9,10]. Nevertheless, the increased risk of lung
cancer could only be partially explained by the association between
childhood adversity and smoking. Therefore, this finding suggests
that the relationship between ACEs and cancer may be due to other
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Many studies have determined the role of multiple ACEs via an
assessment of a graded relationship between these exposures and health
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outcomes [6,8,9,16]. While the link between ACEs and cancer has been
demonstrated, to the authors’ knowledge, the association between the
number of abusive and nonabusive ACEs and diagnosis of all cancers
has not been examined. The main objectives of this study were to: 1)
Examine the association between the number of ACEs and diagnosis
of cancer; and 2) Assess the association between the number of abusive
and nonabusive ACEs, and diagnosis of cancer. To date, this is the
first study to examine the association between abusive and nonabusive
ACEs and cancer using a population-based sample in the US.

Type of ACEs Questions

Operational
�����

Abusive

1) How often did a parent or adult in your
home ever swear at you, insult you, or put
you down?

Never vs. At least
once

2) How often did anyone at least 5 years
older than you or an adult, ever touch you
sexually?

Never vs. At least
once

3) How often did anyone at least 5 years
older than you or an adult, try to make you
touch them sexually?

Never vs. At least
once

4) How often did anyone at least 5 years
older than you or an adult, force you to
have sex?

Never vs. At least
once

Methods
Data source and sample
Data for this cross-sectional study were obtained from the 2010
Behavioral Risk Factor Surveillance System (BRFSS) survey, which is
established by the Centers for Disease Control and Prevention (CDC).
Questionnaires are implemented in January, and usually remain
unchanged throughout the year [17]. The survey is administered from
January to December. The BRFSS is the largest ongoing telephone
health survey, conducted in all US states, the District of Columbia,
Puerto Rico, Guam and the U.S. Virgin Islands [18]. The BRFSS
provides data on a wide range of health behaviors and outcomes
among the non-institutionalized adult population (age 18 years and
older). The survey includes core questions, which are asked by every
state, and optional modules that consist of other health topics or ask
more in-depth questions on a topic previously addressed among the
core questions. The 2010 survey included optional ACE and cancer
survivorship modules [19]. However, Wisconsin was the only state that
included both modules [19], and, therefore, is the only state on which
the current study is based. There were 4,781 respondents in Wisconsin.
Respondents were not eligible for the current study if they answered
“don’t know” or refused questions on ACEs. These criteria resulted in
4,163 respondents who were eligible for inclusion in the study.
Using a sample size of 4,163, an alpha level of 0.05, a two-sided
test, an expected odds ratio of 1.5, and the squared correlation of the
exposure with the included covariates to be 0.25, the expected power of
the study was >99%. Power calculations were done in nQuery Advisor
(Los Angeles, CA).

Operational definition of adverse childhood experiences
The ACE module consisted of questions about adverse, stressful
and/or traumatic events experienced during childhood. Questions
that garnered information on abuse directed to children were classified
as “abusive ACEs”. Questions that garnered information on events,
while not directed towards the child, but still were considered adverse
childhood events were classified as “nonabusive ACEs” (Table 1). ACE
scores of 0, 1, and ≥ 2 for overall, abusive and nonabusive ACEs were
used as previous research has shown a graded relationship between
ACEs and adverse health outcomes [8]. The impact of exposure to
any ACE, abusive or nonabusive ACE on cancer diagnosis was also
examined. The use of adverse childhood events for research has shown
to be dependable. The kappa coefficient indicating the test-retest
reliability in responses to ACE questions has been found to range from
0.46-0.86 [20]. Our previous study examining the association between
ACEs and cancer diagnosis using principal component analysis
allowed for the aggregation of ACE components that were likely to
cluster together, and accounted for the loading of each adverse event
[3]. This approach allowed for the derivation of three components of
ACEs (sexual abuse, other abuse, and ACEs not directed towards the
child) as derived from the data. To build upon this previous work, we
were interested in examining the association between overall abusive
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5) Before age 18, how often did a parent or Never vs. At least
once
adult in your home ever hit, beat, kick, or
physically hurt you in any way? Do not
include spanking.
Nonabusive

1) Did you live with anyone who was
depressed, mentally ill or suicidal?

No vs. Yes

2) Did you live with anyone who was a
problem drinker or alcoholic?

No vs. Yes

3) Did you live with anyone who used
illegal street drugs or who abused
prescription medications?

No vs. Yes

4) Did you live with anyone who served time No vs. Yes
or was sentenced to serve time in a prison,
jail, or other correctional facility?
5) Were your parents separated or
divorced?

No vs. Yes

6) How often did your parents or adults in
your home ever slap, hit, kick, punch or
beat each other up?

Never vs. At least
once

Table 1: Types of ACEs, related BRFSS questions and operational definitions.

experiences directed towards the child and other ACEs that were not
directed towards the child, and cancer diagnosis.

Operational definition of cancer
The cancer survivorship module included several questions
on cancer diagnosis. Cancer was selected as previous research has
suggested a link between ACEs and cancer diagnosis [3,6-8]. Cancer
diagnosis was operationalized by the question: 1) “Have you ever
been told by a doctor, nurse, or other health professional that you had
cancer?”. This question elicited a yes/no response. Self-reported cancer
diagnoses have been shown to have high sensitivity and specificity [21]
with high validity and moderate to excellent agreement to medical
chart information [22]. These data have also been shown to be useful
for epidemiologic research [22].

Potential confounders
Potential confounders considered were factors that have
been shown to be associated with ACEs or cancer diagnosis.
Sociodemographic variables have been included as covariates in prior
studies [3,23]. Older age is also a known risk factor for cancer [24,25];
and sex and race/ethnicity are risk factors for certain types of cancer.
For example, aside from non-melanoma skin cancer, breast cancer is
the most common cancer among women, and prostate cancer is the
most common cancer among men [26-28]. According to data from the
CDC, from 1999 to 2008, White women had the highest breast cancer
incidence rates while Black women had the highest mortality rates
[29]. Socioeconomic characteristics such as income and education, and
marital status have also been considered as covariates in ACEs studies
[8,23]; and socioeconomic status may partially explain the association
of childhood adversity with chronic illness [30]. Insurance status may
also be a potential confounder in the association between ACEs and
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cancer, as childhood adverse events have been linked to health [31].
Therefore, the factors that were considered as potential confounders
in the study included: age, sex, race/ethnicity, and annual household
income, and education, marital and insurance status.

Multivariable logistic regression models were used to obtain
adjusted odds ratios (OR) and 95% confidence intervals (CI) for the
association between the number of ACEs experienced, and exposure to
any ACE (overall, abusive, and non-abusive) and all cancers adjusting
for age, gender, race/ethnicity, annual household income, educational
status, marital status, and insurance status (Table 3). Sensitivity
analyses were conducted excluding skin cancer diagnoses, which
are the most common types of cancer, in the fully adjusted models
examining the relationship between overall, abusive and non-abusive
ACEs and cancer.

Analytic approach
All analyses considered the complex multistage sampling strategy
used in the BRFSS [17]. Weighted prevalence estimates were obtained
for overall, abusive, and nonabusive ACEs; and cancer. P values were
used to compare the distributions of age, gender, race/ethnicity, annual
household income, educational status, marital status and insurance
status by exposure to overall ACEs and no exposure to ACEs.

Ethics statement

Three separate models were examined using an iterative approach
(not computer-driven) for assessing the associations between overall,
abusive and non-abusive exposure to ACEs, and cancer. A variable
was considered to be a potential confounder based on a review of the
literature as well as analyses shown in Table 2 comparing individuals
reporting exposure to ACEs and respondents not reporting exposure
to ACEs. Each potential confounder was placed in each model with
overall, abusive and non-abusive ACEs as separate outcomes. The
confounder that changed the effect of ACEs the most was then retained
for the next iteration. This process was repeated until the change in
effects of ACEs was no greater than 10%.
Confounders

Verbal consent was provided for participation in the BRFSS survey.
The Virginia Commonwealth University Institutional Review Board
identifies studies using publicly available, de-identified, secondary data
as exempt.

Results
Weighted prevalence estimates
The weighted prevalence of ACEs was approximately 63%. In the
sample, 57% and 54% of respondents reported being exposed to abusive
and nonabusive ACEs, respectively. Ten percent of respondents

ACEs

Abusive ACEsa

NonabusiveACEsb

No ACEs

N=2,509
WN=2,463,391

N=1,945
WN=1,913,523

N=1,703
WN=1,696,620

N=1,654
WN=1,438,266

P valuec

%

%

%

%

18-34

36.6

34.7

40.7

20.3

35-49

25.8

26.6

25.7

24.8

50+

37.6

38.7

33.6

55.0

Female

50.5

49.3

53.9

50.5

Male

49.5

50.7

46.1

49.5

White

87.6

88.9

85.5

93.5

Black

3.5

3.4

4.3

1.5

Hispanic

3.0

2.0

3.8

0.8

Other*

5.9

5.7

6.4

4.2

Age
<0.0001

Gender
0.9949

Race/Ethnicity
0.0001

Household Income (Annual)
<$15,000

5.4

6.0

6.0

2.1

$15,000-<$50,000

52.2

51.6

53.9

44.6

$50,000+

42.4

42.4

40.1

53.3

<HS Graduate

5.0

4.6

6.0

4.5

HS Graduate

32.9

33.5

34.0

29.2

>HS Graduate

62.1

61.9

60.0

66.3

Married

58.8

58.7

57.0

69.7

Not married

41.2

41.3

43.0

30.3

Insured

87.1

87.1

86.1

93.7

Not insured

12.9

12.9

13.9

6.3

<0.0001

Education
0.1436

Marital Status
<0.0001

Insurance Status
<0.0001

N=Frequency; WN=Weighted frequency
*The group “Other” contains respondents who identified themselves as “Multiracial”, “Other”, “Native American/Alaska Native” and “Native Hawaiian/Other Pacific Islander”
Abusive ACEs refers to being hurt, being swore at, or being sexually abused as a child
b
Nonabusive ACEs refers to living with anyone who was mentally ill, alcoholic, abused drugs/prescriptions, serving time in a correctional facility, had separated/divorced
parents, had seen parents abuse each other.
c
P value shows differences between overall ACEs and no ACEs.
a

Table 2: Distribution of socio-demographic characteristics of BRFSS respondents by ACEs, Abusive ACEs, Nonabusive ACEs and No ACEs.

J Community Med Health Educ

Management and Prevention of Chronic
Disease and Disability: A Global Challenge

ISSN: 2161-0711 JCMHE, an open access journal

Citation: Brown MJ, Cohen SA (2014) Association between Abusive and Non-abusive Adverse Childhood Experiences and Diagnosis of Cancer in
Wisconsin, USA. J Community Med Health Educ S2: 008. doi:10.4172/2161-0711.S2-008
Page 4 of 6
Types of ACEs

All Cancers

Overall ACEs

ORa

95% CIa

P-value ORb

95% CIb

P-value

0

1.00

--

--

1.00

--

--

1

0.73

0.53–1.01

0.0570

1.05

0.72–1.54

0.8076

≥2

0.87

0.67–1.15

0.3301

1.53

1.09–2.13

0.0127

0

1.00

--

--

1.00

--

--

1

0.94

0.70–1.27

0.6931

1.25

0.89–1.75

0.1955

≥2

0.90

0.67–1.21

0.4942

1.33

0.95–1.85

0.0956

0

1.00

--

--

1.00

--

--

1

1.07

0.80–1.45

0.6350

1.49

1.07–2.09

0.0198

≥2

0.88

0.65–1.18

0.3921

1.53

1.07–2.19

0.0201

Abusive ACEs

Nonabusive ACEs

Bolded estimates show statistically significant results at 95% confidence level
Unadjusted odds ratios and 95% confidence intervals
Adjusted odds ratios and 95% CIs–adjusted for age, gender, race/ethnicity, annual
household income, education, marital status and insurance status

a
b

Table 3: Association between Overall, Nonabusive and Abusive ACEs, and All
Cancers.

reported being diagnosed with cancer, with 9.3% reporting their first
at 18 years or older. Among respondents who reported a diagnosis of
cancer, 98.5% reported having their first diagnosis at age 18 or older.

Distribution of characteristics across exposure groups
Table 2 shows the distribution of socio-demographic characteristics
of respondents by exposure to overall, abusive, nonabusive ACEs and
no exposure to ACEs. There were statistically significant differences by
age, race/ethnicity, annual household income, marital, and insurance
status in the proportions of respondents who reported ACEs compared
to those who did not. A higher percentage of respondents 18-34 (34.7%)
and 50 years and older (38.7%) reported abusive ACEs compared to
respondents 35-49 (26.6%). Of the respondents who reported ACEs,
87.6% were White, 3.5% were Black and 3.0% were Hispanic. A higher
percentage of respondents reporting an annual household income of
$15,000-50,000 reported nonabusive (53.9%) relative to abusive ACEs
(51.6%).
Approximately a third of respondents who reported ACEs were
high school graduates compared to folks who didn’t have an ACE, of
whom 29.2% were high school graduates. Irrespective of the type of
ACEs experienced, most respondents (abusive: 61.9%; nonabusive:
60.0%) had more than a high school education. Six in ten respondents
who reported overall, abusive and nonabusive ACEs were married,
while three in ten respondents who reported non-exposure to ACEs
were not married. Among respondents who reported overall and
abusive ACEs, 12.9% did not have health insurance. However, among
respondents who did not report any ACEs, 6.3% did not have insurance.

Association between ACEs and diagnosis of cancer
Table 3 shows the association between ACEs and diagnosis of
all cancers. There were no statistically significant results using the
unadjusted models. However, after adjusting for age, gender, race/
ethnicity, annual household income, education, marital and insurance
status, respondents who reported at least two ACEs were 53% more
likely to report a diagnosis of cancer compared to respondents who did
not report ACEs (OR: 1.53; 95% CI: 1.09-2.13, p=0.0127). There were
no statistically significant results seen for abusive ACEs and diagnosis
of cancer. However, respondents who reported one and at least two
nonabusive ACEs were 49% and 53% more likely, respectively, to
report a cancer diagnosis compared to respondents who did not report

J Community Med Health Educ

nonabusive ACEs (OR: 1.49; 95% CI: 1.07-2.09, p=0.0198; OR: 1.53;
95% CI: 1.07-2.19, p=0.0201).
Additional analyses showed that after adjusting for
sociodemographic characteristics, respondents who were exposed to
any nonabusive ACE were 47% more likely to report a cancer diagnosis
(OR:1.47; 95% CI: 1.04–2.08, p=0.0299). No statistically significant
result was seen for the association between any type of ACE or abusive
ACE and cancer diagnosis (Table 4). Sensitivity analyses excluding skin
cancer from the operational definition of cancer diagnosis showed a
negative association between nonabusive ACEs and diagnosis of cancer
(OR: 0.52; 95% CI: 0.28–0.97, p=0.0404). However, adjusting for
sociodemographic characteristics attenuated the relationship so that
the confidence intervals included unity (OR: 0.50; 95% CI: 0.25–1.01,
p=0.0541) (Table 5).

Discussion
There has been an increasing interest in the relationship between
ACEs and cancer, and many recent studies have explored this
association. However, to the authors’ knowledge, no study has reported
on the association between abusive and nonabusive ACEs and cancer
diagnosis. Respondents who were exposed to at least two ACEs were
more likely to be diagnosed with cancer, compared to respondents who
were not exposed. An association was also seen between nonabusive
ACEs and cancer diagnosis.
Types of ACEs

All Cancers

Overall ACEs

ORa

95% CIa

P-value ORb

95% CIb

P-value

None

1.00

--

--

1.00

--

--

Any

0.81

0.62–1.04

0.0996

1.27

0.93–1.73

0.1283

None

1.00

--

--

1.00

--

--

Any

0.83

0.63–1.09

0.1749

1.29

0.93–1.79

0.1263

None

1.00

--

--

1.00

--

--

Any

0.83

0.63–1.10

0.1875

1.47

1.04–2.08

0.0299

Abusive ACEs

Nonabusive ACEs

Bolded estimates show statistically significant results at 95% confidence level
a

Unadjusted odds ratios and 95% confidence intervals

Adjusted odds ratios and 95% CIs–adjusted for age, gender, race/ethnicity, annual
household income, education, marital status and insurance status

b

Table 4: Association between Any Overall, Nonabusive and Abusive ACE, and All
Cancers.
Types of ACEs

All Cancers

Overall ACEs

ORa

95% CIa

P-value

ORb

95% CIb

P-value

0

1.00

--

--

1.00

--

--

1

0.72

0.36–1.45 0.3540

0.65

0.29–1.47 0.3019

≥2

0.82

0.44–1.53 0.5224

0.81

0.39–1.71 0.5824

0

1.00

--

1.00

--

1

1.45

0.75–2.82 0.2727

1.74

0.84–3.61 0.1362

≥2

1.59

0.86–2.94 0.1393

1.51

0.77–2.97 0.2273

0

1.00

--

1.00

--

1

0.52

0.28–0.97 0.0404

0.50

0.25–1.01 0.0541

≥2

0.72

0.37–1.41 0.3395

0.79

0.37–1.69 0.5384

Abusive ACEs
--

--

Nonabusive ACEs
--

--

Bolded estimates show statistically significant results at 95% confidence level
a

Unadjusted odds ratios and 95% confidence intervals

Adjusted odds ratios and 95% CIs–adjusted for age, gender, race/ethnicity, annual
household income, education, marital status and insurance status

b

Table 5: Sensitivity Analyses Examining the Association between Overall,
Nonabusive and Abusive ACEs, and All Cancers excluding Skin Cancers.
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A change in direction of the association is seen in the majority of
the ORs and the adjusted ORs depicting the association between ACEs,
and cancer. Testing for confounding demonstrated that controlling for
age was the main reason for the change in direction of the ORs. This
finding suggests that age drastically confounds the association between
ACEs, and cancer in adulthood. Nevertheless, after adjusting for age
and other sociodemographic characteristics, a statistically significant
graded relationship was not observed between ACEs and cancer
as reported by Brown et al. (2010). This same study found a graded
association between ACEs and risk of lung cancer. However, the
current study used a cross-sectional design and considered prevalence
of all cancers while Brown et al. (2010) looked at incident lung cancer
using a prospective study design [8]. These differences in study design
could have contributed to the discrepancies seen in the results.
Previous studies have shown an association between adverse
events during childhood and cancer. Our previous work showed
an association between sexual abuse and cancer using principal
component analysis [3]. The current study did not show a statistically
significant association between overall abusive (sexual, physical and
psychological) experiences and cancer, but showed an association
between the number of nonabusive ACEs and cancer. In a longitudinal
study, Kelly-Irving et al. (2013) found that among women, respondents
who reported being exposed to at least two ACEs were twice as likely to
have had cancer before 50 years old compared to women who reported
not being exposed to ACEs [6], which is similar to the findings in the
current study of exposure to at least two ACEs being associated with
diagnosis of cancer.
ACEs were separated into abusive and nonabusive ACEs. We
expected to see an association between abusive ACEs and cancer
diagnosis. In the current study, a statistically significant association
was observed between nonabusive ACEs and cancer, but was not
observed for abusive ACEs and cancer. There are strong graded
relationships between abusive experiences and health-risk behaviors
[32] and chronic illnesses [33] while research on ACEs, specifically
on nonabusive experiences, is scant. Nevertheless, these findings are
crucial as they highlight the notion that nonabusive adverse experiences
during childhood should not be neglected in future research on
ACEs, and that more studies should be done separating abusive and
nonabusive experiences to determine if certain types of adverse health
outcomes would result from specific categories of ACEs (abusive
and/or nonabusive). One previous study examining the association
between abusive and nonabusive experiences showed that respondents
who reported abusive (direct) experiences were 50% more likely to be
smokers while respondents who reported nonabusive (environmental)
experiences were 80% more likely to be smokers [34]. This difference in
likelihood of smoking between exposure to abusive versus nonabusive
experiences suggests that some adverse health behaviors and, therefore,
health outcomes may be more attributable to nonabusive experiences
compared to abusive experiences.
The association seen between ACEs, and more specifically,
nonabusive ACEs and all cancers maybe attributable to mechanisms
in which stressors during childhood may have a negative impact
on health [8]. The constant exposure to stress and trauma may
influence system regulation which has been shown to impact cancer
development [35]. ACEs have also been shown to be associated with
behaviors such as smoking [36,37], risky sexual behaviors [38-40],
and sexually transmitted infections [4,39,41], which have been shown
to be predictors for cancer diagnosis [6]. The negative association
seen between nonabusive ACEs and diagnosis of cancers except skin
cancer, and the positive association between nonabusive ACEs and all
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cancers suggest that there may be a strong positive association between
nonabusive ACEs and skin cancer. Overall, these findings suggest that
the risk of cancer may be influenced by adverse events during childhood
and may be helpful in understanding more about the potential risk
factors for cancer. These findings may also help to redirect cancer
etiology research and help to develop appropriate cancer prevention
policies [6].
The study should be considered with limitations in mind. First, the
study was cross-sectional. Questions on ACEs did not ask about the
age of exposure. Therefore, it is possible that exposure to ACEs could
have occurred after a cancer diagnosis. However, 98.5% of the cancers
were diagnosed in adulthood. Consequently, the ambiguity of temporal
sequence between ACEs and cancer would have only applied to 1.5%
of the cancer diagnoses. Second, ACEs could have been underreported
which may have resulted in non-differential misclassification of
ACEs. However, if this were the case, the odds ratios produced would
have been biased towards the null. Third, due to the small number
of childhood cancer diagnoses, we were not able to determine the
association between ACEs and childhood cancer.
Nevertheless, the study also had several strengths. First, to our
knowledge, this study is the first study to determine the association
between abusive and nonabusive ACEs and cancer diagnosis. Second,
the estimates produced accounted for sociodemographic confounders.
Even after controlling for characteristics that are known risk factors
for cancer and/or are associated with adverse events during childhood,
an association was seen between overall, nonabusive ACEs and cancer.
Third, the associations between the quantity (number) and quality
(type) of ACEs, and cancer diagnosis were examined. Fourth, sensitivity
analyses were done excluding skin cancer (the most common type)
from the operational definition of cancer.

Conclusion
The results show an association between overall ACEs, nonabusive
(environmental) ACEs and cancer diagnosis. ACEs screening should
be implemented during routine healthcare examinations so as identify
patients who may be at risk for chronic illnesses [3].

Future Research
Future research should also focus on nonabusive ACEs and
adverse health outcomes. Studies should also endeavor to oversample
participants who have been diagnosed with childhood cancer to
determine if the association between ACEs and cancer starts from
childhood and persists into adulthood [3].
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