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Abstract

OBJECTIVES—To evaluate how the associations of adverse childhood events (ACES) with
smoking, overweight, obesity and binge drinking differ by race/ethnicity among women, including
a large, understudied cohort of Asians and Native Hawaiians/Pacific Islanders (NHOPISs).

METHODS—The number and type (household dysfunction, and physical, verbal and sexual
abuse) of ACEs were examined in relation to adulthood smoking, overweight, obesity and binge
drinking among 3,354 women in Hawaii using the 2010 Behavioral Risk Factor Surveillance
System data using Poisson regression. We additionally investigated for interaction by race/
ethnicity. Covariates included age, race/ethnicity, education, emotional support, healthcare
coverage, and the other health outcomes.

RESULTS—Overall, 54.9% reported at least 1 ACE. The prevalence of smoking (Prevalence
Ratio [PR]=1.40 [1 ACE] to PR=2.55 [5+ ACEs]), overweight (PR=1.22 [1 ACE] to PR=1.31 [5+
ACES]) and obesity (PR=1.00 [1 ACE] to PR=1.85 [5+ ACEs]) increased with increasing ACE
count. Smoking was associated with household dysfunction (PR=1.67, C1=1.26-2.22), and
physical (PR=2.04, C1=1.50-2.78) and verbal (PR=1.62, Cl=1.25-2.10) abuse. Obesity was also
significantly related to household dysfunction (PR=1.22, Cl=1.01-1.48), and physical (PR=1.36,
Cl=1.10-1.70), verbal (PR=1.35, CI=1.11-1.64) and sexual (PR=1.53, Cl=1.25-1.88) abuse.
Among Asians, sexual abuse was associated with a lower prevalence of binge drinking (PR=0.26,
Cl=0.07, 0.93), which was significantly different from the null association among Whites
(interaction p=0.02).
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CONCLUSION—Preventing/addressing ACEs may help optimize childhood health, and reduce
the likelihood of smoking/obesity among women including Asians/NHOPIs. Further studies are
warranted to evaluate the sexual abuse-binge drinking association among Asians, which may
support the need for culturally-tailored programs to address ACEs.
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INTRODUCTION

In the US, adverse childhood events (ACESs) have been linked to poor health factors
including smoking, obesity and alcohol use [1-9]; however, little information exists on how
this relationship may differ by race/ethnicity, particularly including understudied populations
such as Asians and Native Hawaiians/Pacific Islanders (NHOPIs), or how it affects women,
which is particularly important as it impacts preconception health, birth outcomes, and
chronic diseases.

In a study by the Kauai Committee on the Status of Women, which captured a large sample
of Asian and NHOPI women, Native Hawaiians accounted for 6% more domestic violence
(i.e. 21% versus, 15%) compared to Caucasians, while Asians such as Filipino and Japanese
fell below that of Caucasians (i.e. 11% and 5%, respectively) [10]. Rates as high as 56% for
verbal abuse and 32% for physical abuse have been reported for Asians and NHOPIs,
however [11]. Evidence from studies targeting Asian populations suggests that
underreporting possibly due to conflict avoidance, acceptance of male domination, an
aversion to seek help, prioritization of community over individual welfare, and less
acculturation to Western norms among this population may explain the low rates [12-17].

The NHOPI population generally has the worst health-related outcomes in Hawaii. For
example, in 2011, 11.8% of public high school students in Hawaii were current smokers,
with higher estimates among Native Hawaiian (17.5%) and other Pacific Islander (19.5%)
students [18]. Unique to Hawaii’s population, Native Hawaiians are the only ethnic group in
the US in which women are more likely than men to smoke (23% vs. 20%) [19]. Although
the prevalence of obesity in Hawaii overall is lower than that of the US (22.7%) [20], adult
obesity among NHOPI (34.7%), is greater than the national average (27.9%) [21]. Further,
the prevalence of *heavy drinking’ (2+ drinks for men and 1+ for women per day) in Hawaii
is about 30% higher than that for the general US population [22]. The presence of ACEs
may help explain, in part, the prevalence of adverse health factors in these populations.

The primary objective of this study was to investigate whether the relationship between
ACEs and common health factors (i.e. smoking, overweight, obesity and binge drinking)
among adult women in Hawaii might differ by race/ethnicity.
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METHODS

Study Population

This study utilized data from the 2010 Hawaii BRFSS survey, coordinated and partially
funded by the Centers for Disease Control and Prevention. This survey used a multistage
probability sample method of non-institutionalized and non-hospitalized US adult
population 18 years and older residing in households with a landline telephone. The Council
of American Survey Research Organizations response rate, which reflects both telephone
sampling efficiency and the degree of participation among eligible respondents contacted
[23], was 49.1%, which was similar to other states where the BRFSS ACE module was
employed [24]. Detailed information on the sampling methodology, weighting procedures,
quality assurance, and other aspects of this survey is available online at http://www.cdc.gov/
brfss/index.htm. The BRFSS survey is in accordance with the ethical standards laid down in
the 1964 Declaration of Helsinki and its later amendments. Participants gave informed
consent prior to survey inclusion. This study consists of secondary analyses on publically
available, de-identified data determined to be IRB exempt.

Adverse Childhood Events (ACES)

Eleven questions/items were used to define ACEs (before age 18 years), adapted from
validated survey instruments [1]. In the current study, an ordinal variable was developed
based on the number of ACESs reported, which ranged from 0 to 8, with the classification of
‘substance abuse’ having 2 items and ‘sexual abuse’ having 3. The upper end of the
distribution was combined to maintain adequate group size and, thus, ACE count was
grouped as 0, 1, 2, 3, 4 and 5+. The 11 items were also grouped into 4 standard categories as
in a previous study: household dysfunction, physical abuse, verbal abuse, and sexual abuse
[1, 24]. A list of specific questions/items corresponding to these categories, which will be
referred to as ACE types, is provided in Table 1 with corresponding response choices. The
response for each category of household dysfunction, with the exception of the item,
‘Witness domestic violence’, was “Yes’ or ‘“No’. For the household item, “Witness domestic
violence’, and the categories of physical, verbal and sexual abuse, responses included
‘Once’, ‘“More than once’ or ‘Never’. With the exception of verbal abuse, a response of at
least ‘Once’ defined the presence of the corresponding ACE. For verbal abuse, a response of
‘More than once’ was necessary for verbal abuse to be considered present in the study [24].
For ACE categories with multiple items (i.e. household dysfunction, sexual abuse), adverse
events were considered present if an affirmative answer was given to any of the items.

Health Factors

Current smoking was defined as reporting both having smoked at least 100 cigarettes in a
lifetime and still smoking at the time of the survey. Self-reported weight (in kilograms [kg])
and height (in meters [m]) were used to calculate BMI. Overweight was defined as a BMI of
at least 25 kg/m? but <30 kg/m?2, and obesity was defined as a BMI of =30 kg/m2. Binge
drinking was defined as reporting the consumption of 4+ alcoholic drinks on at least one
occasion during the past 30 days.
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Covariates were selected based on previous studies, as well as considerations of biological
plausibility determined a priori. Adjustments included age, race/ethnicity (White, Asian,
NHOPI, Other), education status (did not graduate from high school, high school graduate,
attended college/technical school, graduated college/technical school); healthcare coverage
(yes/no); meeting emotional support needs (categorized as always/usually, sometimes,
rarely/never); and health factors (current smoking, BMI, and binge drinking when
appropriate). Meeting emotional support needs was determined using the question: “How
often do you get the social and emotional support you need?” Access to healthcare coverage
was determined using the question: “Do you have any kind of healthcare coverage, including
health insurance, prepaid plans such as HMOs, or government plans such as Medicare?”
Although ACEs have been shown associated with depression using this data [25], we did not
include depression as a covariate as we were interested in both the direct and indirect
magnitude of association between ACEs and health factors.

Statistical Analyses

Of the 6,552 participants interviewed, 59.0% (n=3,868) were women. We excluded 347
individuals who had missing values for any ACE item [1]. An additional 167 observations
were removed due to missing covariates, resulting in a final sample size of 3,354 adult
women.

The number of ACEs was evaluated as an ordinal variable, and ACE types were categorized
as binary variables based on the presence of any corresponding item within each ACE type.
Each item belonging to the categories of household dysfunction and sexual abuse were
assessed individually for their impact within their respective ACE type; however, only
results for categories were presented.

The distribution of population characteristics was compared by health factor status using
Student’s ‘t” and chi-square tests for continuous and categorical variables, respectively.
Poisson regression with robust error variance was utilized to estimate prevalence ratios
(PRs) to evaluate the relationship of ACE (count and type) with smoking, overweight,
obesity and binge drinking in adulthood. Trends in the association between the number of
ACEs and health factors were evaluated by treating the ordinal ACE variable as a continuous
variable. We assessed interaction by race/ethnicity by creating dummy variables for Asian,
NHOPI and Other race/ethnic cohorts with Whites being the referent group. These dummy
variables were individually multiplied to each ACE variable, and the product terms were
included in each model. Statistical evaluations included models adjusted for age, race/
ethnicity, education, healthcare coverage and emotional support, as well as current smoking,
BMI and binge drinking when appropriate.

There was no evidence of collinearity in the individual models between health factors
(variance inflation factor [VIF] [current smoking vs. binge drinking] = 1.04; VIF [BMI or
overweight or obesity vs. current smoking or binge drinking] = 1.00). All analyses took into
account the complex sampling design and p-values were considered significant at a two-
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sided alpha <0.05. Analyses were performed using STATA (StataCorp. 2012. Stata
Statistical Software: Release 12, College Station, TX) in 2014-2015.

Over half of the study sample had =1 ACE (52.5%). Among these women, the mean number
was 2.5 (standard deviation=1.7). Of the total sample, 20.8% had only 1 ACE, 11.4% with 2
ACEs, 7.5% with 3 ACEs, 5.5% with 4 ACEs and 7.4% who experienced 5+ ACEs. Overall,
41.6% reported experiencing household dysfunction during childhood, which was most
commonly due to having divorced or separated parents and/or living with someone who was
an alcoholic (Figure 1). There was 14.9% and 24.8% of reported physical and verbal abuse,
respectively. Overall, 13.1% experienced some form of sexual abuse, which was primarily
due to being touched sexually or someone trying to make the participant (as a child) touch
him/her sexually. When stratified by race/ethnicity, Asians had the least frequency of any
reported ACE categories (Figure 2). Whites and NHOPIs had similar percentages of reported
household dysfunction and physical abuse, but Whites have slightly greater percentages of
reported verbal and sexual abuse than NHOPIs. There were more reports of household
dysfunction than physical, verbal or sexual abuse overall.

The mean age overall was 48.6 years (median=48.0 years) with Asian women comprising
the largest racial/ethnic group (50.3%; Table 2). An estimated 68.8% of the study sample
had at least some college education, almost all had healthcare coverage (95.7%), and
emotional support needs were mostly met always or usually (79.5%). There were 12.6%
current smokers, 25.2% overweight, 20.3% obese, and 10.4% binge drinkers.

Compared to current non-smokers, current smokers were significantly younger, more likely
to be NHOPI, less educated, and more likely to binge drink. Similar differences were found
when comparing characteristics by obesity status. Compared to those not reporting binge
drinking, women who reported binge drinking were younger, more likely to be White or
NHOPI, and more likely to be current smokers.

Table 3 illustrates the PRs for current smoking, overweight, obesity and binge drinking.
ACE count and all four types were positively, significantly associated with current smoking
taking into account socio-demographic characteristics, emotional support, healthcare
coverage, BMI and binge drinking. Fully-adjusted, the magnitude of association between
ACE count and smoking in adulthood increased gradually with increasing number of ACEs
(p-trend<0.001). Experiencing physical abuse in childhood was associated with the highest
prevalence of smoking in adulthood and sexual abuse with the highest prevalence of obesity
among women in Hawaii compared to other ACE categories accounting for covariates.
There was no significant interaction by race/ethnicity found between ACEs (count or
categories) and current smoking.

The number of ACE was positively related to both overweight and obesity in adjusted
models with generally greater magnitude of association and significance for obesity. In
addition, there was a significant upward trend between ACE count and obesity (p-
trend<0.001). No ACE type was associated with overweight; however, women who
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experienced household dysfunction, and physical, verbal and sexual abuse during childhood
had significantly higher prevalence of being obese in adulthood, fully-adjusted. The
relationship between ACE and overweight/obesity was not found to significantly differ by
race/ethnicity.

ACE count and categories were not associated with binge drinking in the overall population
after adjustment for covariates. However, among the Asian cohort, sexual abuse was
significantly associated with lower prevalence of binge drinking in adulthood (PR=0.26,
C1=0.07-0.93), which was significantly different (interaction p=0.02) from the positive,
though non-significant, association found among Whites (PR=1.39, C1=0.89-2.19) (see
Table 4).

DISCUSSION

Study results found that as the number of ACEs increased, there was an increased prevalence
of current smoking and obesity. These relationships did not differ by race/ethnicity.
Household dysfunction, physical abuse and verbal abuse in childhood were also associated
with higher odds of smoking, and all ACE categories were positively associated with
adulthood obesity; however, no significant interaction by race/ethnicity was found in these
relationships. Although ACE categories were not significantly related with binge drinking in
the overall population, sexual abuse was found associated with lower binge drinking among
Asians, which was different from the positive, though non-significant, association among
Whites.

Although it has been established that ACEs are related to adverse health factors such as
smoking and obesity, differences by race/ethnicity is unclear and generalizability to Asians
and NHOPI populations are limited. Studies in Hawaii have shown Native Hawaiians to
account for the largest number of cases of child abuse and neglect as well as a higher rate of
domestic violence compared to Caucasians [11]. For Asians, reports of domestic violence
are lower compared to other race groups in the state; however, underreporting due to cultural
beliefs may call for needed culturally-tailored interventions.

ACEs and Current Smoking

Previous studies have found ACEs associated with smoking in adulthood [1-3]. In an
assessment of a large HMO clinical database, the presence of 4+ ACEs was linked to over
twice the likelihood of smoking in adulthood [1]. Further, using the same data, individuals
who reported 5+ categories of ACEs were more likely to engage in early smoking initiation
[2]. In a study of individuals with no significant psychopathology, a 4-fold magnitude of
association was found between early childhood trauma and cigarette smoking in adulthood
[26]. These overall results have also been demonstrated in studies nationwide using the
BRFSS data [3-6]

ACES have been shown to motivate the persistence of smoking, such as when ACEs lead to
increased depressive symptoms [27]. Nicotine has been shown effective in regulating mood
among individuals exposed to ACEs and may be especially craved during times of chronic
distress including depressive episodes previously found in the current population borne from
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ACEs [28]. Evaluations for the presence of ACE and addressing these issues may be an
essential component for smoking interventions, particularly for long-term effects.

ACEs and Obesity

Women exposed to ACEs may become obese due to increased depressive symptomatology
as a consequence of experiencing a hostile childhood environment. In a previous study,
ACESs were associated with elevated depressive symptoms in adulthood, particularly verbal
abuse, independent of age, race/ethnicity, education, smoking, binge drinking, and meeting
emotional needs [25]. Elevated depressive symptoms may promote high caloric intake and
physical inactivity both of which can contribute to increased adiposity [29]. Altered
patterning of diurnal rhythm due to ACEs may also contribute to obesity in adulthood.
Among those with early maltreatment, the initial spike in cortisol level after awakening has
been shown to remain abnormally elevated throughout the day [30-32]. This flatter diurnal
slope may translate to higher than normal cortisol levels, which can potentially increase
visceral adiposity leading to obesity [33].

Weight reduction interventions may benefit from assessment of ACEs and inclusion of
components that address potentially existing psychological trauma, which may interfere with
achieving weight loss or maintaining this reduction overtime [34, 35].

ACEs and Binge Drinking

ACES have been associated with alcohol initiation during early- and mid-adolescence [36].
In an adult HMO, alcoholism was related to an increasing number of ACEs, independent of
other variables including parental alcohol abuse [1, 37]. Previous studies assessed personal
alcoholism defined by heavy drinking (i.e. 14+ drinks/week consumed during any 10-year
period of adulthood); or by an affirmative answer to the questions: “Have you ever had a
problem with your use of alcohol?” or “Have you ever considered yourself to be an
alcoholic?” [1, 37]. In the current study we assessed binge drinking which had a more
restrictive definition that was limited to a reporting of 4+ drinks in one sitting in the past 30
days. This may result in lower estimates of drinking than the other measures due to the
quantity or the time frame, and potentially contribute to the lack of a statistical significance
when evaluating the overall population for most of our ACE-health factor relationships. A
study in California demonstrated that those living with individuals with substance abuse or
mental illness were more likely to binge drink in adulthood [9] which was not supported by
our findings. More so, we surprisingly found a relationship between sexual abuse during
childhood and a lower prevalence of binge drinking in adulthood among Asians. It is
probable that Asians who experience sexual abuse during childhood are still at an increased
risk for binge drinking soon after the exposure; however, the negative effects of excessive
alcohol consumption that disproportionately affect this cohort (i.e. alcohol flushing reaction)
[38] may likely reinforce the non-use of alcohol, and thus more strongly dissuade use into
adulthood among those exposed. The preponderance of adverse biological reaction to
alcohol consumption seen among Asians may perhaps explain differences between study
results. It is also plausible that stigmatization against reporting sexual abuse, particularly
among Asians as demonstrated in our study, may misclassify individuals as not being
exposed, although binge drinking is accounted. Participants who report sexual abuse may
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less likely be affected by stigma and may more likely have received treatment to address
psychological issues stemming from such experience. This, in turn, may have attenuated the
risk for binge drinking in adulthood. Thus, although results show an inverse relationship
between sexual abuse and binge drinking, it may likely reflect the effects of stigmatization
of reporting sexual abuse. Further investigation is needed to assess changes in the
association between sexual abuse and binge drinking throughout the life course, and to
delineate the mechanism of this relationship, particularly among Asians.

Quitting attempts to smoke or maintaining a healthy weight among women becomes
particularly important during preconception and pregnancy for the health of the mother and
baby. During pregnancy smoking can lead to preterm labor, ectopic pregnancy, vaginal
bleeding, placental abruption and placenta previa [39], while obesity is associated with low
birthweight, high blood pressure, preeclampsia, blood clotting and, in a recent study, autism
in the presence of diabetes [40, 41]. Further, smoking and obesity may worsen progression
of existing chronic conditions such as heart disease. Thus, it is also important that factors
that maintain smoking or obesity such as ACEs be identified and intervened upon to reduce
poor health outcomes. Assessment for ACEs may be beneficial in primary care
environments, as well as promotion of support groups or specialists to address issues borne
from ACEs. These approaches may benefit in considering cultural differences in how ACEs
are perceived and tailor interventions accordingly.

Evidence that supports primary and secondary prevention of ACEs may set a foundation to
start community discussions to better identify and address ACEs, and help develop resources
available for those affected. In addition to better detection, an accurate account of ACEs and
their association with health factors in adulthood involves the collection of appropriate data
to develop indicators for maternal and child well-being. This can essentially inform
intervention and surveillance of any needed modification. Prevention strategies can include
community education for families on ACEs, as well as the development of services or
support groups that can alleviate stressors that may promote ACEs (e.g. home visitation
programs which can assist in optimizing parenting practices and household environment,
‘Big Brother/Sister’ programs). Further, partnership with child advocacy centers whose
purpose is to serve children who have been neglected and/or abused may be a means to
develop strategies and prevention efforts of ACEs. It could also serve as a data source to
monitor the trend of ACEs overtime in particular areas, which may dictate where funding is
most needed.

Strengths and Limitations

This study allows for the evaluation of a diverse multi-racial/ethnic cohort of women,
including a large population of Asians and NHOPIs typically not represented in studies. It
also possess noteworthy limitations. First, the cross-sectional design of the study cannot rule
out reverse causality. For example, discipline against smoking during childhood may involve
physical or verbal abuse. Similarly, children who are obese may also be victims of physical
and verbal abuse. Longitudinal studies are necessary to better assess the causal relationship
between ACEs and poor health factors. Second, recall bias may have occurred while
reporting ACEs; however, no specific outcome was tied to ACEs in the survey, which may
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lead to non-differential misclassification, deeming our estimates to be more conservative.
Third, the BRFSS data excluded institutionalized or hospitalized individuals, who may be
more likely than others to have had ACE exposure and suffer from chronic disease. Inclusion
of these individuals, therefore, could strengthen the estimates in this study. Fourth, landlines
were the only mode used to reach participants. There might be differences between those
who use cell phones as their primary contact versus those who use landlines. Updated
BRFSS methods now include cell phone users, which will enable better estimates for future
analyses. Fifth, the duration, frequency and gravity of ACE exposure were not assessed and
may be necessary to better account for their effect on health as an adult.

The positive relationship of ACEs with smoking and obesity was found generalizable to a
population of Asians and NHOPIs; however, a significant association between sexual abuse
and binge drinking was only found among Asians. Further studies that consider cultural
differences in the reporting of ACEs and how that may influence risk for adverse health
factors may help inform interventions.
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SIGNIFICANCE
What is already known on this subject?

Adverse childhood events (ACEs) have been linked to smoking, obesity and alcohol use,
but little is known about whether these relationships differ by race/ethnicity, or whether
these findings are generalizable to understudied populations including Asians, Native
Hawaiians or Pacific Islanders (NHOPIS).

What this study adds?

The current study found the association of ACEs with smoking and obesity generalizable
to Asians and NHOPIs typically underrepresented in previous literature; however, it also
revealed a significant association between sexual abuse and binge drinking among Asians
that was different from Whites. This finding has important implications for interventions
as there are variations across cultural groups with regards to prevention of ACEs and
health factors such as smoking, overweight, obesity and binge drinking.
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Figure 1. Weighted percentages of women in Hawaii reporting adverse childhood events by
major categories (household dysfunction and physical, verbal and sexual abuse) and individual
items within each category, Hawaii BRFSS, 2010

NOTE: With the exception of the item, “Witness domestic violence’, the response for each
household dysfunction item was “Yes’ or ‘No’. For the household item, “Witness domestic
violence’, and the categories of physical, verbal and sexual abuse, responses included
‘Once’, ‘“More than once’ or ‘Never’. With the exception of verbal abuse, a response of at
least “‘Once’ defined the presence of the corresponding ACE. For verbal abuse, a response of
‘More than once’ was necessary to count as the presence of verbal abuse in the study.
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Adverse Childhood Events By Race/Ethnicity
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Figure 2. Weighted percentages of women reporting adverse childhood events by race/ethnicity,

Hawaii BRFSS, 2010
NHOPI=Native Hawaiians and Pacific Islanders
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Adverse childhood event (ACE) question items and corresponding responses (BRFSS, 2010, Hawaii)

ACE Type

Items: “Now, looking back before you were 18 years of age...”

Response Categories®

Household Dysfunction

* Mental illness in
household member

 Substance abuse in
household member

« Incarceration of
household member

* Divorce

* Witnessed abuse

Physical Abuse

Verbal Abuse?

Sexual Abuse

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

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

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

« Did you live with anyone who served time or was sentenced to serve time in a
prison, jail, or other correctional facility?

« \Were your parents separated or divorced?

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

« Before age 18, how often did a parent or adult in your home ever hit, beat,
kick, or physically hurt you in any way? Do not include spanking. Would you
say...

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

« How often did anyone 5 years older than you or an adult ever touch you
sexually?

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

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

Yes, No

Yes, No
Yes, No

Yes, No

Yes, No

Never, Once, More than Once

Never, Once, More than Once

Never, Once, More than Once

Never, Once, More than Once

Never, Once, More than Once

Never, Once, More than Once

ACE, Adverse Childhood Event; BRFSS, Behavioral Risk Factor Surveillance Survey

a . N -
Responses of ‘Don’t know/not sure” and refusal to answer (not included in this table) were coded as missing values.

b ]
The occurrence of verbal abuse was defined by a “more than once” response versus “once” or “never”.
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