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Abstract

Objective.—To determine associations of adverse childhood experiences (ACE) with adult health 

care utilization in an underserved, low-income population.

Methods.—Questionnaires on ACE were completed by 38,200 adults (mean age 54), two-thirds 

African American, recruited from community health centers (CHCs) across 12 Southeastern states. 

Odds ratios (ORs) and accompanying 95% confidence intervals (CIs) were computed.

Results.—The percentages reporting emergency room visits and doctor’s office visits, with high 

chronic disease index scores, rose monotonically (ptrend<.001) with rising ACE score. Odds ratios 

(CIs) for those with four or more vs. zero ACEs were 1.37 (95% CI 1.27–1.47) for 1–10 times and 

1.80 (95% CI 1.29–2.52) for more than 10 times ER visits, 1.37 (95% CI 1.18–1.59) for over 10 

doctor’s visits, and 2.29 (95% CI 2.06–2.54) for three or more chronic diseases.

Conclusions.—High ACE levels were associated with greater chronic disease burden and 

greater health care utilization in adulthood. Long-lasting effects from ACE on the health care of 

underserved populations are indicated. There is an urgent need to train health care providers, 

patients, and their families on ACE effects and treatments for better health care outcomes.
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Adverse childhood experiences (ACEs) are common, with several reports describing ACEs 

in over 50% of U.S. population groups.1–5 In the national Behavioral Risk Factor 

Surveillance Survey, 59% of respondents reported having at least one adverse childhood 

experience (ACE), and 9% reported five or more ACEs.6–7 In a population-based study from 
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Canada, 72% reported at least one ACE, with 16% reporting three or more.8 Given the 

prevalence of ACE, a growing number of studies are assessing the effects of ACE exposure 

on health late into adulthood.

Adverse childhood experiences (ACE) have subsequent impacts on adult health.1–5 The 

range of adverse health outcomes in adulthood linked to exposure to ACEs include 

substance abuse,9–11 depression,11–12 cardiovascular disease,7,13–14 diabetes,7,15 cancer,
5,16–19 and overall mortality.1,6 Adverse childhood experiences (ACE) effects on adverse 

health outcomes may be mediated in part through poorer health risk behaviors, with repeated 

reports of a graded response between the intensity of the ACE experience with the intensity 

of the risk behavior, and a call for an expanded definition of adversity.20–26

Given the impact on chronic disease burden, ACEs are expected also to affect health care 

utilization.25,27 The Ontario Health Survey reports that for each additional adverse 

childhood experience the odds increased for general practitioner use (OR 1.12), health 

professional use (OR 1.19), and emergency room use (OR 1.29).8 Adverse childhood 

experiences (ACE) may lead to increased utilization resulting in increased health care costs.
8,27–29

It is well known that child maltreatment is more likely to occur in families afflicted by 

poverty,30–33 and poverty is also associated with poor adult health outcomes.34–39 Given the 

impact that poverty has on increased burden of disease and its associated health care costs 

and utilization, it is important to understand other factors that may lead to these untoward 

health outcomes in underserved populations. Thus, the purpose of our analysis was to 

determine the relationship of factors associated with adverse childhood experiences and 

health utilization in a predominantly low-income population drawn from underserved rural 

as well as urban neighborhoods across the southeastern United States. The analyses also 

enabled examination of potential differences in ACE effects between Blacks and Whites. 

Understanding the factors associated with health care utilization may allow for strategies to 

improve health readiness.

Methods

Study population.

We conducted this analysis using data from the Southern Community Cohort Study (SCCS), 

a multi-year prospective cohort study of adults, two-thirds African American and the 

remainder mainly non-Hispanic White enrolled at ages 40–79 during 2002–2009 from 12 

Southern states (Alabama, Arkansas, Florida, Georgia, Kentucky, Louisiana, Mississippi, 

North Carolina, South Carolina, Tennessee, Virginia and West Virginia). Most (85%) of the 

cohort was recruited at community health centers (CHCs), institutions providing basic health 

care and preventative services in medically underserved areas, with 15% selected from 

general population rosters in the same states. Details of the SCCS enrollment have been 

described previously.40–41 Direct recruitment through CHCs included a large, lower-income, 

vulnerable segment of society often not included in prior research. The Vanderbilt University 

Medical Center and Meharry Medical College Institutional Review Boards approved this 

study and study participants gave their consent.
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Survey instruments.

An extensive questionnaire was administered upon enrollment via computer-assisted 

personal interviews at community health centers or via self-completed questionnaires from 

the general population sample. The SCCS baseline questionnaire acquired information on 

the following: demographic characteristics; personal medical history; family medical 

history; health insurance; emergency room utilization; primary care office visits, hospital 

utilization; prevalent medical conditions (including chronic diseases); and other 

miscellaneous factors. Follow-up questionnaires were administered periodically by mail 

after enrollment. Copies of the questionnaires are available online at https://

www.southerncommunitystudy.org/uploads/5/2/7/5/52750661/male_sccs_fu2_survey.pdf. 

Although much shorter in length than the baseline questionnaire, the follow-up 

questionnaires offered the opportunity to ascertain additional information not collected at 

baseline. In the second follow-up questionnaire, initiated in 2012 and concluded in 2015, we 

included the following 10 questions regarding adverse childhood experiences (ACE) 

(questionnaire accessed from cdc.gov May 29th, 2012):

When you were growing up, during the first 18 years of life:

1. Did a parent or other adult in the household often swear at you, insult you, put 

you down, or humiliate you OR act in any way that made you afraid that you 

might be physically hurt?

2. Did a parent of other adult in the household often push, grab, slap, or throw 

something at you OR ever hit you so hard that you had marks or ever injured?

3. Did an adult person at least five years older than you ever touch or fondle you or 

have you touch their body in a sexual way OR try to or actually have oral, anal, 

or vaginal sex with you?

4. Did you often feel that no one in your family loved you or thought you were 

important or special OR your family didn’t look out for each other, feel close to 

each other, or support each other?

5. Did you often feel that you didn’t have enough to eat, had to wear dirty clothes, 

and had no one to protect you OR your parents were too drunk or high to take 

care of you or take you to the doctor if you needed it?

6. Were your parents ever separated or divorced?

7. Was your mother or stepmother often pushed, grabbed, slapped, or had 

something thrown at her OR sometimes or often kicked, bitten, hit with a fist, or 

hit with something hard? OR ever repeatedly hit over at least a few minutes or 

threatened with a gun or knife?

8. Did you live with anyone who was a problem drinker or alcoholic OR who used 

street drugs?

9. Was a household member depressed or mentally ill or did a household member 

attempt suicide?

10. Did a household member go to prison?
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Response to each ACE item was recorded as a yes or no. A total ACE score was determined 

by the sum of all “yes” responses, with the maximum possible ACE score of 10. The ACE 

score was categorized as 0 (no events), 1 (a single event), 2 (two events), 3 (three events), 

and 4 (four or more events). This questionnaire is a slight modification of the original Felitti 

questionnaire,3 including three expanded questions on household dysfunction (family 

support, separation, and divorce) while allowing for the same yes/no responses. This brief 

10-point questionnaire was particularly useful for inclusion in the follow-up studies of the 

Southern Community Cohort Study (SCCS) being conducted with the extensive SCCS 

questionnaire sent by mail to over 43,000 low-income people who had participated in the 

baseline study up to 12 years earlier. No formal validation of this questionnaire had been 

carried out by the time of this study, but a test-retest reliability was carried out by the Felitti 

co-authors.42

The second follow-up questionnaire also updated health care utilization (including 

emergency room visits, doctor’s office visits, and hospitalizations), exposure (including 

current smoking status), health status (including current weight), and health services 

utilization (including cancer screening).

Statistical analyses.

We utilized data from the 40,584 SCCS participants who completed the second follow-up 

questionnaire, among whom 40,240 answered the ACE exposure questions. Because of the 

small numbers of participants in other racial/ethnic groups, we restricted the analyses to the 

38,200 African Americans and Whites. In this group, we assessed the variables described 

below.

Dependent variables.—Three health care-related dependent variables were examined 

and were categorized as follows:

1. emergency department (ED) visits in last year (none, one to 10 times, and over 

10 times; with none as the reference);

2. doctor’s office visits last year (none, one to five times, six-10 times, and 11 or 

more times; with none as the reference); and

3. current source of medical care (community health center or free clinic; private 

doctors’ office; emergency room; hospital including Veterans Affairs (VA) or 

other source; no source; with private doctors’ office as the reference).

Covariates.—The following variables were examined as covariates:

1. age (in years, at age of interview): three groups (40 – 49, 50 – 59, and 60 – 79 

years; with 40–49 year group as the reference);

2. gender (male vs. female; with male as the reference);

3. race (White vs. Black; with White as the reference);

4. education: three groups (less than high school, high school, and more than high 

school; with less than high school as the reference);
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5. household annual income: four groups (<$15,000, $15,000 – $24,999, $25,000 – 

$49,999, and ≥$50,000; with <$15,000 as the reference);

6. marital status (married or living as married with a partner; separated or divorced; 

single, never been married; widowed; with married or living as married with a 

partner as the reference);

7. current smoking (yes vs. no; with no as the reference);

8. severe obesity (BMI<35; BMI≥35; with BMI< 35 as the reference);

9. recruitment source (community health center v. general population—mailed and 

telephoned interview; with general population as the reference);

10. neighborhood deprivation index (NDI) calculated based on a composite of 

indices for the census tracts of the participants’ residences at cohort entry (index 

has been described previously43); and

11. a chronic disease index (CDI) (using chronic conditions from the Elixhauser 

comorbidity measures that were available for the SCCS database, and which we 

categorized to represent the overall disease burden of participants. This burden 

was trichotomized into the categories used in our analyses to balance the number 

of participants in each group). The CDI was a summary score based on having a 

history of diabetes (y=1;n=0); chronic obstructive pulmonary disease (COPD) 

(y=1;n=0); depression (y=1;n=0); stroke (y=1;n=0); myocardial infarction 

(y=1;n=0); hypertension (y=1;n=0); cancer (y=1;n=0); and high cholesterol 

(y=1;n=0). The index was valued from 0 to 8 and was divided into three groups: 

summary score equal to 0 as group ‘0’, summary score equal 1 or 2 as group ‘1’, 

and summary score equal 3 – 8 as group ‘2’. Group 0 was used as the reference.

The dependent variables were tested separately for their association with the ACE score 

categories (0, 1, 2, 3, four or more) by logistic regression models. The model was adjusted 

with the neighborhood deprivation index, age, gender, race (ref=White), education (ref= less 

than high school), household annual income (ref=less than $15,000), marital status 

(ref=married/living with a partner), current smoker (ref=no), severe obesity (ref=BMI<35), 

chronic disease index (ref=group 0), and recruitment source (ref=general population). We 

used complete case analysis for all modeling, and kept all variables in each model, 

regardless of statistical significance; thus the estimates of odds ratios were adjusted for all 

variables in the model.

Results

Distribution of ACE scores in the population.

A total of 38,200 SCCS participants (African Americans and Whites) completed the ACE 

questionnaire, and provided information enabling the computation of ACE scores. At least 

one adverse childhood experience was reported by 54% of adult men and 60% of adult 

women (Table 1). Adverse experiences were reported across all ACE domains queried, with 

women reporting at least one event within the categories of abuse (20%), neglect (21%) and 
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household dysfunction (34%), respectively. Corresponding percentages of men were 17%, 

14%, and 32%, respectively.

Among all respondents, 22% reported one event, 11% reported two events, 7% reported 

three events, and 18% reported four or more ACE events (Table 2). The chi-square tests 

showed that the ACE score group (0, 1, 2, 3, four or more) was associated (p<.0001) with 

most of the variables in Table 2, with participants who reported having four or more ACEs 

being more often younger, female, poorer, and separated/divorced. Few differences, 

however, were seen by education level and recruitment source. The racial differences were 

such that Blacks were somewhat more likely to report any ACE but less likely to report four 

or more such experiences.

Emergency room visits and ACE score.

The percentage of emergency room visits in the past year (once or more than once) rose 

steadily with increasing ACE score in race-gender groups (Figure 1). The prevalence of 

emergency room visits was nearly 16% higher in Whites and 13% higher in Blacks among 

those reporting four or more compared with no ACEs.

Doctor’s office visits and ACE score.

The percentage with 11 or more doctor’s office visits in the past year rose steadily with 

increasing ACE score among all race-gender groups, with prevalence nearly double in 

Whites (16% vs. 7% in males, 18% vs. 10% in females), and elevated to a somewhat lesser 

extent among Blacks (13% vs. 9% in males, 15% vs. 11% in females) reporting four or more 

compared with no ACEs (Table 3).

Source of medical care and ACE score.

Most individuals reported that their usual source of medical care was a private doctors’ 

office, although Blacks were more likely than Whites to report community clinics or, 

especially for men, hospitals. The use of private doctors’ offices declined as the ACE 

exposure increased, and the percentage selection was significantly lower in participants with 

four or more ACE exposures than that with no ACE exposure in all race-gender groups 

(White men: 55% vs. 75%; White women: 62% vs. 77%; Black men: 29% vs. 41%; Black 

women: 47% vs. 55%; all p<.0001) (Table 3).

Chronic Disease Index and ACE score.

The Chronic Disease Index (CHI) indicated that among those with no ACEs about half of 

the participants reported one or two chronic diseases and about one fourth reported three or 

more comorbid conditions at cohort entry. The percentage with three or more chronic 

diseases increased with rising ACE exposure, with the increase significantly higher than 

among those with no ACE exposure in all groups except Black men (Table 3).

Odds of type of health care use and ACE scores.

Table 4 shows adjusted ORs and CIs of health care facility usage behaviors according to 

ACE score after adjustment for the multiple covariates in the regression model. The odds of 

having an emergency room visit one to 10 times, or more than 10 times in the past year, rose 
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steadily with increasing ACE score, with ORs of being a participant with four or more vs. no 

ACEs of 1.37 (95% CI 1.27–1.47) for one to 10 times, and 1.80 (95% CI 1.29–2.52) for 

more than 10 times. The odds of having 11 times or more visits to the doctor’s office last 

year rose with increasing ACE score, with ORs of being a participant with four or more vs. 

no ACEs of 1.37 (95% CI 1.18–1.59). The odds of having one or two, or more than two, 

chronic diseases rose steadily with increasing ACE score, with ORs of having one or two 

chronic diseases among those with four or more vs. no ACEs of 1.40 (95% CI 1.27–1.53), 

and with ORs of having more than two chronic disease participants among those with four 

or more vs. no ACEs of 2.29 (95% CI 2.06–2.54). Relative to choosing a private doctors’ 

office, the odds of choosing a community health center/free clinic, emergency room, 

hospital/other source, or even no source rose with increasing ACE score, with ORs among 

those with four or more vs. no ACEs of 1.22 (95% CI 1.12–1.32), 1.50 (95% CI 1.21–1.86), 

1.50 (95% CI 1.34–1.69), 1.44 (95% CI 1.16–1.77) for choosing community health center/

free clinic, emergency room, hospital/other source, and no source, respectively.

Differences in ACE scores by race and gender.

When the regression modelling was performed within strata defined by race and gender, the 

patterns between ACE score and emergency room visits in the past year were generally 

similar among Blacks and Whites, and among men and women. Odds ratios for emergency 

room visits among those with four or more vs. no ACEs were 1.40 (95% CI 1.28–1.54) for 

one to 10 times and 1.51 (95% CI 1.02–2.22) for more than 10 times in Blacks, 1.32 (95% 

CI 1.18–1.47) for one to 10 times and 3.90 (95% CI 1.75–8.67) for more than 10 times in 

Whites, 1.40 (95% CI 1.28–1.52) for one to 10 times and 1.87 (95% CI 1.23–2.83) for more 

than 10 times in women and 1.31 (95% CI (1.15–1.49) for one to 10 times and 1.68 (95% CI 

0.95–2.97) for more 10 times in men. The patterns between ACE score and Chronic Disease 

Index (CDI) were similar among Blacks and Whites, and among men and women. Odds 

ratios for having three or more chronic diseases among those with four or more vs. no ACEs 

were 1.98 (95% CI 1.73–2.27) in Blacks, 2.72 (95% CI 2.30–3.20) in Whites, 2.43 (95% CI 

2.14–2.77) in women, and 2.02 (95% CI 1.68–2.42) in men. Relative to private doctors’ 

office visits, the patterns between ACE score and choosing community health center/free 

clinic, choosing hospital/other source, choosing emergency room, or no source were similar 

among Blacks and Whites, and among men and women [Tables 5 and 6 are available upon 

request].

Discussion

Our analyses continue to expand the literature on the impact of ACEs on adult disease and 

health status, with our survey providing new information on ACE associations in 

underserved populations. In a low-income cohort recruited mainly through community 

health centers from across 12 southern states (Alabama, Arkansas, Florida, Georgia, 

Kentucky, Louisiana, Mississippi, North Carolina, South Carolina, Tennessee, Virginia, and 

West Virginia), we found that adults in their 40s through 70s who reported greater exposure 

to ACEs had a higher chronic disease burden and greater health care utilization. Similar to 

data obtained through the Behavioral Risk Factor Surveillance System (BRFSS) studies in 

the United States general population, where 59% of respondents reported having at least one 
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ACE,6–7 in the SCCS population we found that 54% of men and 60% of women also 

experienced at least one ACE. The consistent findings between these populations on ACE 

exposure percentages add validity to the data we report here.

We found rising numbers of doctors’ visits, greater use of emergency rooms, and higher 

chronic disease index scores with rising ACE scores. High numbers of doctors’ visits were 

nearly twice as common among those with ACE scores of four or more vs. zero. The 

percentages of participants reporting visiting emergency departments during the past year 

peaked at ≥57% of Black men and women with ACE scores of four or more. Similarly, the 

percentages reporting that emergency rooms were their usual source for medical care rose 

with ACE score, reaching 7% among Black men with ACE scores of four or more (Table 3). 

The increase in emergency department utilization rates may also lead to an increase in 

hospitalization rates, higher health care costs and delayed intervention or treatments.29 

Additionally, the lower utilization of primary care services, given their high chronic disease 

burden, makes ACE victims potentially more vulnerable to worsened health status. These 

findings are consistent with prior work demonstrating the association of high ACE score 

with poorer overall health status.44–46

Early life trauma would be expected to increase Emergency Department visits in early life, 

and this pattern may continue into adulthood. What we find of great interest is that these 

experiences in childhood and adolescence seem to have long-term consequences in that they 

associate with health care utilization way beyond adolescence, since the youngest of the 

SCCS participants surveyed for ACEs was 43 years old. Our findings that the increase of the 

emergency department utilization increases with ACE exposure may also represent the need 

for training of emergency medicine physicians and staff to respond to trauma. Patients who 

experience greater childhood trauma may have difficulty sustaining long-term provider 

relationships with primary care physicians, and (furthermore) these physicians are unlikely 

to screen for childhood trauma (see http://www.jabfm.org/content/29/3/303.full.pdf). 

Patients exposed to childhood trauma (ACErs) may welcome screening for childhood trauma 

by their primary care physicians.

Given the incentives to avoid unnecessary emergency department use, understanding the role 

of ACE in utilization of health services is important to the quality metrics being promulgated 

for primary care practices. Low emergency department utilization has been targeted as a key 

feature in identifying high-quality primary care.47 However, primary care practices that 

provide services for underserved and Black populations may have poor performance on the 

standard quality metrics if they are not adjusted for the proportion of patients with high ACE 

exposure.

Thus, the importance of educating health care providers or medical school students on 

understanding ACEs, identifying signs of ACEs related trauma impacts, and incorporating 

trauma informed care in practice in various service systems has been increasingly 

recognized.48–51 This includes education on use of appropriate screening tools, 

communication with patients or their families regarding the patients’ ACE experiences, 

helping patients to recognize the sources of their health or behavioral issues, and familiarity 

with local resources so as to make referrals accordingly (e.g., social service, psychiatry 
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faculty).52 Beyond the clinical setting, community based interventions can also be 

implemented to educate individuals on active ACE coping skills, using approaches such as 

meditation and relying on social support53 to improve self-care and self-regulation. Such 

efforts can help to achieve more sustainable treatment results and improve long-term health 

outcomes.

In addition to the improvement in provider education, a greater emphasis on programs that 

support trauma-informed care should be developed. Trauma-informed care helps to identify 

and alleviate the adverse health outcomes associated with childhood trauma. This study 

supports the need for a trauma-based care model. Presumably, as these care models gain 

popularity, more providers will address ACE in their patients.

Despite the robustness of the findings, our study does have some limitations. One is that the 

ACE questionnaire, which was developed elsewhere,3,4,54 relies on self-report and recall of 

the exposure to adverse events. Although recall of ACE events may be limited, those 

participants who were able to recollect adverse childhood experiences likely indicate a 

stronger internalization of the experience. Additionally, recall of adult health behaviors is 

subject to misclassification; however, validation studies based on the SCCS population 

showed good reliability for a number of variables, including behavioral variables of self-

reported smoking status and clinical variables of self-reported weight and diabetes diagnosis.
40 Another limitation is that the Philadelphia ACE was not available in 2012 at the initiation 

of our study, and that the 10 questions used in this analysis were limited to address ACEs 

caused by neighborhoods (including items in the expanded ACE questions of PHIL ACE 

survey).

In spite of these limitations, our findings indicate that there is a significant association 

between ACE and adult health care utilization. High levels of ACE exposure are associated 

with greater chronic disease burden, greater emergency department utilization, greater 

hospital utilization, and no source of regular outpatient care. Adverse childhood experiences 

(ACE) thus may have important implications for the U.S. health care system and profound 

effects on the quality of care reported for underserved populations.

Conclusions and implications for health care and public health programs.

Adverse childhood experiences (ACEs) were common in the current SCCS study 

population, predominantly composed of low-income residents in the southern U.S. Long-

term detrimental health consequences of ACEs were shown among individuals who had 

been exposed to such experiences through numbers of doctors’ visits, frequency of 

emergency room use, and chronic disease index scores, which all rose with higher ACE 

scores. These exposures have been found to have an impact on adult illness and therefore 

important effects on health care utilization. Given the observed detrimental effects on overall 

adult health, which were also reported in previous studies, future studies are warranted to 

address how to mitigate the negative impacts of ACEs, accelerate recovery, and build up 

resilience among individuals with ACEs.

These findings call for better strategies to mitigate the adult health effects of ACEs and to 

help prevent health care over-utilization. In the literature, patient- and family-centered 
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primary care programs have shown better health care outcomes in adult populations, and this 

literature suggests that integration of behavioral intervention and medical treatment should 

be considered for health care providers, patients, and their families.55 Providers must 

become more aware of ACEs and their adverse health impacts across life stages, must be 

alert for patients possibly having had ACEs, and must be familiar with trauma-informed care 

and referral when needed. Patients need programs that improve their disease self-

management skills and that use adaptive approaches to cope with daily stress; patients also 

must accept assistance from family members where possible. Currently there is a lack of 

structured and practical approaches for health care providers to engage patients and their 

families in improving patients’ self-management skills. Future research in this field can help 

to improve the quality of health care and overall wellbeing of individuals who have had 

ACEs.

List of Abbreviations

ACE Adverse Childhood Experiences
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CI Confidence Interval
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VA Veterans Affairs
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Figure 1. 
Relationship between adverse childhood experiences with emergency room visits (≥ 1 time) 

in the past year by race-gender groups.

Notes:

WM: White male

WF: White female

BM: Black male

BF: Black female
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