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Abstract

Background: Adverse Childhood Experiences (ACEs), including psychological, physical, and sexual abuse,
as well as family dysfunction, have been shown to be associated with HIV related risky behaviors or HIV
acquisition.

Objective: The objective of this study is to assess the prevalence of ACEsand their associations
with engagement in HIV-related risky behaviors among persons aged 18 years and over in the US.

Methods: Data were analyzed from the 2012 Behavioral Risk Factor Surveillance System. The sample
consisted of 451,656 adults. A multivariable logistic regression analysis was used to estimate adjusted odds
ratios (AORs) and 95% confidence intervals (95% ClIs) to assess the associations between ACEs and
engagement in HIV-related risky behaviors. All analyses were conducted using SAS version 9.4.

Results: After adjusting for gender, age, race or ethnicity, level of education, and level of income and
comparing to those who did not report a history of ACEs, having lived with someone who was depressed,
mentally ill, or suicidal (AOR= 1.84; 95% CI=1.45, 2.31; p<.0001), having lived with someone who was a
problem drinker or alcoholic (AOR= 1.59; 95% CI=1.26, 1.98; p<.0001), and having lived
with someone who served time in jail or prison (AOR= 1.49; 95% CI=1.13, 1.96; p=.0044) were significantly
associated with engagement in HIV-related risky behaviors.

Conclusion: The results indicate that ACEs increase the likelihood of engagement in HIV-related risky
behaviors among adults in the US, underscoring the need for efforts to prevent ACEs and strengthen parents'
ability to guard against their child's exposure to ACEs.
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1. INTRODUCTION white Americans [3]. For example, African
Americans accounted for 44% of all new HIV
infections in 2014 despite comprising only 12%
of the population [7]. At the end of 2014, an
estimated 471,500 African Americans were
living with HIV, which accounted for 43% of
the total number of people living with HIV [8].
HIV also disproportionately affects the
Hispanic/Latino ~ community. In 2015,
Hispanic/Latino people accounted for 24% of
new diagnoses of HIV in the US, despite only
representing approximately 18% of the
population [9]. This disparity is influenced by a
complex set of economic and socioeconomic
factors, including discrimination, stigma,
poverty and a lack of access to care [3].

In the United States (US), approximately 1.2
million people are living with HIV/ AIDS, while
50,000 individuals are being infected each year
[1]. Risky behaviors that put people at higher
risk for HIV infection and transmission include
sharing needles or syringes, condom less sex,
the exchange of sex for drugs or money, and the
contraction of other sexually transmitted
diseases [2]. The HIV epidemic in the US has
impacted some groups more than others. These
key affected populations can be grouped by
transmission category but also by race and
ethnicity, with African Americans having
significantly higher rates of HIV infection over
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Adverse  childhood experiences (ACEs)
including psychological, physical, and sexual
abuse, as well as family dysfunction, have been
shown to be associated with HIV related risky
behaviors or HIV acquisition [10, 11]. Studies
have shown that ACEs are associated with
disrupted neurodevelopment in early childhood
which then leads to emotional, cognitive, and
social impairment [10, 12]. These impairments
have been associated with various psychological
issues in adulthood such as anxiety, depression,
difficulty forming social ties, increased
likelihood of engaging in tobacco, alcohol, illicit
drug use, sexual risky behaviors (e.g., multiple
partners, not using protection) [11, 12]
unintended pregnancy and sexually transmitted
disease infection [13].

The negative effects of ACEs are a growing
public health concern given the prevalence of
ACEs within populations. Previous studies
demonstrate that the majority of the general
populations (52%-74%) have experienced at
least one form of ACEs before they reached 18
years [10, 14-17]. A study by Felitti et al. (1998)
shows that over half of respondents (52.1%)
from an initial ACEs study reported having had
at least one ACE [12]; however, a follow-up
study revealed that over 65% of the sample had
experienced at least one ACE [11, 18].

The lingering effects of ACEs can influence
many of the factors that have been used to
explain risky behaviors associated with HIV
acquisition, including substance use, depression,
denial, low self-efficacy, and low self-esteem.
However, little is known about ACEs and their
direct link to engagement in HIV related risky
behaviors or HIV acquisition. Moreover, studies
have often focused on a single type of adverse
experience and very few utilized a nationally
representative population-based sample in the
US. It is important to explore the impact of
ACEs on risky behaviors associated with HIV
acquisition such that the cycle of early adversity
across generations is interrupted and to improve
HIV prevention strategies. This study assessed
the prevalence of ACEs and their associations
with engagement in HIV-related risky behaviors
among persons aged >18 in the US.

2. METHODS
2.1.Data and Study Sample

Data were analyzed from the 2012 Behavioral
Risk Factor Surveillance System (BRFSS), a
collaborative project between all of the 50 states
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in the US., the District of Columbia, three US
territories (Puerto Rico, Guam, and the US
Virgin Islands) and the Centers for Disease
Control and Prevention (CDC) [19]. The BRFSS
is a nationally representative, cross-sectional,
random-digit dial telephone (both landline and
cellular) survey that collects uniform, state-
specific data regarding health practices and risk
behaviors that are linked to chronic diseases,
injuries, and preventable infectious diseases that
affect non institutionalized aged > 18 years who
reside in the US and its territories [19].

The BRFSS standardized questionnaires are
developed by CDC and state public health
departments to include a standard core, optional
modules, and state-added questions [19, 20].
Detailed information about the study design and
methodology is available from the CDC's
website: http://www.cdc.gov/brfss/.Since BRF
SS data files are publicly available via the
website: http://www.cdc.gov/brfss/annual_data/
annual_data.htm, data use agreements were not
required for this study. Moreover, as the BRFSS
data do not contain personally identifiable
information, this study is exempt from the
Institutional Review Board review.

3. MEASURES

All measures in this study were based on self-
reported data obtained from the 2012 BRFSS.

3.1.Dependent Variable (Engagement in
HIV-related risky behaviors)

Survey participants responded to the following
questions to indicate their engagement in HIV-
related risky behaviors:

» Have you used intravenous drugs in the past
year?

+ Have youbeen treated for a sexually
transmitted or venereal disease in the past
year?

» Have you given or received money or drugs
in exchange for sex in the past year?

+ Have you had anal sex without a condom in
the past year?

[13

Possible responses were “yes”, “no”, “don’t
know/mot sure”, or “refused. However, we
included only records with “yes” or “no”
responses. Records with “unknown” or
“refused” responses or missing data were
excluded from the analysis to minimize

underestimation.
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3.2.Independent Variables (Adverse child-
hood experiences)

We assessed four ACEs that happened before
the participants were 18 years old. They
included: 1) living with someone who was
depressed, mentally ill, or suicidal, (“Did you
live with anyone who was depressed, mentally
ill, or suicidal?”’); 2) living with someone who
was a problem drinker or alcoholic, (“Did you
live with anyone who was a problem drinker or
alcoholic?”); 3) living with someone who served
time or was sentenced to serve time in a prison,
jail, or other correctional facility (“Did you live
with anyone who served time or was sentenced
to serve time in a prison, jail, or other
correctional facility?”’); and 4) parents separated
or divorced (“Were your parents separated or
divorced?”). Only those responses with “yes” or
“no” were included in the analysis. Records
with “unknown” or “refused” responses or
missing data were excluded from the analysis to
minimize underestimation.

3.3. Covariates

Control  variables included were socio-
demographic characteristics including gender,
race or ethnicity, age, education, income, and
region of residence. Gender was dichotomized
as female and male. Race or ethnicity was
categorized as Caucasian, African American,
American Indian Alaskan Native, Asian,
Hispanic/Latino, Hispanic, Native American or
Pacific Islander and mixed. Age was categorized
as 18-34, 35-44, 45-64, 65-74 and > 75 years.
Gender was dichotomized. Education was
categorized as high school or less, some college,
and college graduate. Income was categorized as
<$24,999, $25,000-$49,999, $50,000-$74,999,
and > $75,000.

3.4. Statistical Analysis

Initially, we performed a bivariate analysis to
assess the association between each of four
ACEs as a primary independent variable and
engagement in HIV related risky behaviors. We
included all variables that had achieved p < 0.05
in the bivariate analysis in our final
multivariable logistic regression model, and
obtained the Adjusted Odds Ratios (AORs) and
95% Confidence Intervals (95% ClIs). A 2-sided
p value of < 0.05 was used to assess statistical
significance. A multivariable logistic regression
analysis was employed to adjust for the potential
confounding effects of gender, race or ethnicity,
age, education, and income on the associations
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between ACEs and engagement in HIV related
risky sexual behaviors. Analyses were conducted
using SAS version 9.4[21].

4. RESULTS

The distribution of engagement in HIV-related
risky behaviors by sample sociodemographic
characteristics and ACEs is reported in
Tablel.Of the 451, 656 participants who
responded to the HIV-related risk behaviors
question, 10,309 (2.30%) reported engagement
in HIV risky behaviors and 441,347 (97.70%)
reported not engaging in HIV-related risky
behaviors (Table 1). Of the 10,309 respondents
who reported engagement in HIV-related risky
behaviors, 50.7% were female; 66.41% were
Caucasian; 64.7% were between the ages of 18-
44 years; 42.3% had high school or less level of
education; 42.8% had annual household
incomes less than $25,000. Table 1 also shows
that one third (33.3%) of the participants who
reported engagement in HIV-related risky
behaviors lived with someone who was
depressed, mentally ill, or suicidal; 41.1% lived
with someone who was a problem drinker or
alcoholic; 21.6% lived with someone who
served time or was sentenced to serve time in a
prison, jail, or other correctional facility; and
42.4% lived with separated or divorced parents.

Table 2 presents the results of multivariable
logistic regression analysis for
sociodemographic characteristics (gender, race
or ethnicity, age, education, and income) and
ACEs variables regressed on self-reported
engagement in HIV related risky behaviors.
After adjusting for the aforementioned
sociodemographic variables, the following were
associated with higher odds of reporting
engagement in HIV related risky behaviors:
being male (AOR=1.81; 95% CIl=1.48-2.20;
p<.0001), African American (AOR= 1.90; 95%
Cl=1.47-2.42; p<.0001), American Indian or
Alaskan Native (AOR= 1.80; 95% Cl= 1.14-
2.74; p=.008), those in the age group 18-44
years (AOR=17.25; 95% CI=8.70-40.77;
p<.0001); those in the age group 45-64 years
(AOR=4.88; 95% Cl=2.44-11.60; p<.0001);
having an annual household income< $24,999
(AOR=2.75; 95% ClI=1.98-3.85; p<.0001),
having an income between $25,000 to $49,999
(AOR=2.22; 95% CI= 1.61-3.09; p<.0001),
having an income between $50,000 to $74,999
(AOR=1.54; 95% Cl= 1.05-2.25; p=025)
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having lived with anyone who was depressed,
mentally ill, or suicidal (AOR=1.84; 95% Cl=
1.45-2.31; p<.0001)), having lived with anyone
who abused alcohol or drugs, (AOR=1.59; 95%
Cl=1.26-1.98; p<.0001), and having lived with

anyone who served time or was sentenced to
serve time in a prison, jail, or other correctional
facility (AOR=1.49; 95% CIl= 1.13-1.96;
p=.0044)[Table 2].

Tablel.Number* and percentage of respondents who reported engagement in HIV related risky behaviors

by select characteristics: 2012 BRFSS, US

Select Characteristics

Engagement in HIV related
risky behaviors (N=451,656)

Overall Non (%) Yesn (%)
441347 (97.70) 10309 (2.30)
Gender
Female 265031 (60.10) 5224 (50.70)
Male 176316 (39.90) 5085 (49.30)
Total 441347 (100) 10309 (100)
Race/Ethnicity
Caucasian 191072 (82.06) 3416 (66.41)
African American 24954 (10.71) 1079 (20.97)
American Indian or Alaskan Native 4321 (1.86) 201 (3.91)
Asian 2794 (1.2) 61 (1.19)
Hispanic/Latino 9393 (4.03) 372 (7.23)
Native American or Pacific Islander 318 (0.14) 15 (0.29)
Total 232852 (100) 5144 (100)
Age Group
18-44 119114 (27.20) 6661 (64.70)
45-64 174770 (39.90) 2844 (27.70)
65-74 80020 (18.30) 540 (5.30)
75 and above 63651 (14.60) 235 (2.30)
Total 437555 (100) 10280 (100)
Level of Education
High School or less 166363 (37.70) 4357 (42.30)
Some College 119715 (27.10) 3094 (30.10)
College Graduate 154329 (35.20) 2838 (27.60)
Total 440407 (100) 10289 (100)
Level of Income
Less than $24,999 115317 (30.10) 3930 (42.80)
$25,000 to $49,999 100773 (26.40) 2201 (23.90)
$50,000 to $74,999 60692 (15.80) 1209 (13.20)
$75,000 or more 106135 (27.70) 1843 (20.10)
Total 382917 (100) 9183 (100)
Type of adverse childhood experience
Lived with someone depressed, mentally ill, or suicidal
Yes 4276 (14.10) 232 (33.30)
No 26107 (85.90) 466 (66.70)
Total 30383 (100) 698 (100)
Lived with someone who abused alcohol or drugs
Yes 6771 (22.20) 289 (41.10)
No 23655 (77.80) 414 (58.90)
Total 30426 (100) 703 (100)
Lived with someone who was incarcerated
Yes 1708 (5.60) 152 (21.60)
No 28767 (94.40) 550 (78.40)
Total 30475 (100) 702 (100)
Parents separated or divorced
Yes 6467 (21.50) 290 (42.40)
No 23602 (78.50) 393 (57.60)
Total 30069 (100) 683 (100)

Note: *Frequencies may vary due to missing values.
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Table2.Multivariable associations between respondents who reported participation in HIV risky behaviors by
select characteristics and adverse childhood experiences: 2012 BRFSS, US

Select Characteristics Engagement in HIV related risky behaviors
(N=10,309)
AOR 95%ClI P value
Gender
Male 1.81 1.48-2.20 <.0001
Female REF
Race/Ethnicity
Caucasian REF
African American 1.90 1.47-2.42 <.0001
American Indian or Alaskan Native 1.80 1.14-2.74 0.008
Asian 0.79 0.19-2.16 0.696
Hispanic/Latino 0.98 0.51-1.72 0.957
Native American or Pacific Islander 1.76 0.09 - 8.79 0.585
Age Group
18-44 17.25 8.7-40.77 <.0001
45-64 4.88 2.44-11.60 <.0001
65-74 1.96 0.87-5.01 <127
75 and above REF
Level of Education
High School or less 0.92 0.71-1.20 0.550
Some College 0.89 0.68 - 1.16 0.40
College Graduate REF
Level of Income
Less than $24,999 2.75 1.98-3.85 <.0001
$25,000 to $49,999 2.22 1.61-3.09 <.0001
$50,000 to $74,999 1.54 1.05-2.25 0.025
$75,000 or more REF
Did you live with anyone who was
depressed, mentally ill, or suicidal?
Yes 1.84 145-231 <.0001
No REF
Did you live with anyone who was a
problem drinker or alcoholic?
Yes 1.59 1.26-1.98 <.0001
No REF
Did you live with anyone who served time
or was sentenced to serve time in a prison,
jail, or other correctional facility?
Yes 1.49 1.13-1.96 0.0044
No REF
Were your parents separated or
divorced?
Yes 1.02 0.82-1.27 0.845
No REF

5. DISCUSSION

The current study is among few studies to
provide estimates of the prevalence of ACEs
and their associations with engagement in HIV-
related risky behaviors using a nationally
representative population-based sample in the
US. Contrary to the findings of previous studies
[13, 22-24] which report that females have
significantly greater odds of engaging in HIV
risk behaviors when they experienced three or
more ACEs, our findings show that males were
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81% more likely to report having engaged in
HIV-related risky behaviors than their female
counterparts. Two potential explanations are
offered for the gender differences observed in
engagement in HIV-related risky behaviors in
our study. First, perception of risk differs
between males and females, with males less
likely to perceive risk of HIV infection though
certain encounters resulting in increased risky
behaviors [25]. Second, there may be
differential coping strategies between males and
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females during adverse events that come into
play. Previous research has shown that stress
coping is associated with traditional gender
roles [26, 27]. Traditional gender perspectives
prescribe females as dependent and emotional,
and males as independent and rational [28]. For
these coping strategies, females use emotion-
focused strategies more than males to cope with
stressful family events, while males focus on
rational and detachment strategies to tackle
stressful family events. The differential coping
strategies between males and females may
mediate the relationships between childhood
exposure to adverse events and adult HIV-
related risky behaviors where emotion-focused
coping results are a more positive adaptation
over time than the detachment strategy [28].
More research should be conducted to tease out
a possible gender effect on HIV-related risky
behaviors.

Contrary to other studies which report that
African Americans were less likely to report
engagement in HIV-related risky behaviors
when compared to their Caucasian counterparts
[33, 34], our study found that African
Americans were 90% more likely to report
having engaged in HIV-related risky behaviors.
A highly plausible explanation for this finding is
related to specific behaviors that create risk
within ethnic groups. For example, a previous
study showed that the use of certain drugs (i.e.,
marijuana and crack) used more often among
Caucasians, contributed significantly to the
prediction of some risky sexual behavioral
practices (i.e., anal intercourse, sexual
experiences with a prostitute, and having a
history of STDs) among Caucasians, while
African Americans experienced a significantly
greater angry reaction during the negotiation
and use of condoms than did whites [35]. The
intensity of anger surrounding the use of
condoms in the African-American population
may interfere with the rational decision to
protect oneself from the consequences of risky
sex [35, 36]. In our study, risky behaviors
associated with HIV infection were determined
if the respondents reported that they used
intravenous drugs, had been treated for a
sexually transmitted or venereal disease, had
given or received drugs or money in exchange
for sexual favors, or had anal intercourse
without a condom during the past year. It is
likely that differences between African
Americans and Caucasians in HIV-related risky
behaviors may be due to lack of attention to
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specific behaviors that create risk within ethnic
groups. Further research is needed to assess the
differential effect of individual HIV-related
risky behaviors within and between racial and
ethnic groups.

Results from this study also show that American
Indian or Alaska Natives are 80% more likely to
participate in HIV-related risky behaviors than
Caucasians. For this specific population, there
are limited studies assessing this association. A
possible explanation for this finding is related to
oppression,  prejudice and racism  [37].
Historical trauma and current social processes
experienced by American Indians/Alaska
Natives has led to physical, cultural, and
psychological genocide and complex feelings of
internalized shame, negative self-image,
depression, and powerlessness [38]. These
negative experiences are the primary reasons for
the suffering and chronic sorrow that confront
many Native people. These experiences render
indigenous people vulnerable to behaviors
associated with HIV acquisition. [39]. Thus,
while race and ethnicity themselves are not
health-risk  factors, they equate  with
determinants that perpetuate risky behaviors
among American Indians/Alaska Natives. A
study by Vernon (2002) indicates that people are
susceptible to HIV infection when they lack self-
respect and experience physical, psychological, and
sexual abuse or rape. A sense of powerlessness
limits their ability to remain safe in domestic
settings and to insist on a monogamous
relationship or condom use [39].

The findings of this study show that multiple
ACEs including having lived with someone who
was depressed, mentally ill, or suicidal, having
lived with someone who was a problem drinker
or alcoholic, having lived with smeone who
served time in jail or prison, and having lived
with separated or divorced parents were
associated with higher odds of engagement in
HIV related risky behaviors in adulthood after
controlling for relevant sociodemographic
factors. These findings are concerning and are
similar to the findings reported from previous
studies [11-13, 18]. Previous studies have
demonstrated that individuals who reported
experiencing one of the ACE such as parental
incarceration during childhood had greater odds
of having multiple sex partners during
adolescence (OR =1.40), and adulthood (OR =
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1.20) [40]. There was also an increased risk of
contracting a sexually transmitted infection
during adulthood (OR=1.76) among individuals
who had been affected by parental incarceration
[40]. Previous studies provided a mechanism by
which ACEs might impact HIV-related risk
behaviors in later life. Some researchers have
found that self-efficacy [41-43], balanced power
relationship [42, 43] and risky romantic
relationships [44] can mediate the relationship
between ACEs and HIV-related risky behaviors.

5.1. Study Limitations

An interpretation of the present findings must
consider some limitations. First, the BRFSS is a
telephone based survey and is administered to
civilian, noninstitutionalized adults. Therefore,
the BRFSS excludes individuals without
telephone service, those on military bases, and
individuals in institutions. For this reason,
generalizability to the entire US population is
limited. Second, the data on ACEs and HIV
related risky behaviors rely on retrospective
self-reported data. It is possible that participants
had difficulty recalling important information,
and/or they provided socially desirable
responses to sensitive questions. As a result,
participants' self-reported behaviors could be
conservative estimates of their actual behavior.
Despite these limitations, the findings of the
current research have several important
implications  for  future research  and
intervention. First, future studies on the impacts
of protective and potential risk factors
associated with engagement in HIV-related
risky behaviors are needed. For example, future
studies should focus on how different levels of
social support, as well as functions and sources
of social support impact the prevalence of HIV-
related risky behaviors among individuals who
experienced ACEs.

6. CONCLUSION

In summary, findings of this study indicate that
ACEs increase the likelihood of engagement in
HIV-related risky behaviors among persons
aged 18 years and over in the US. These
findings highlight the need for HIV prevention
strategies specifically for adults who experienced
ACEs. Our findings suggest that ACEs may
predispose individuals to HIV-related risky
behaviors in adulthood. Given the cumulative
impact of ACEs on health outcomes in
adulthood, targeted behavioral, psychosocial,
and policy interventions that involve various
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key disciplines including medicine, social work,
public health, and the educational system are
needed to improve recognition, treatment, and
prevention of ACEs and their adverse consequences
in adulthood, especially as it pertains to HIV-
related risky behaviors.
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