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BACKGROUND: Adverse childhood experiences (ACEs)
are associated with poor health outcomes in adults.
Resilience may mitigate this effect. There is limited
evidence regarding how parents’ ACEs and resilience may
be associated with their children’s health outcomes.
OBJECTIVE: To determine the association of parental
ACEs and resilience with their child’s risk of unanticipated
healthcare reutilization.

DESIGN, SETTING, AND PARTICIPANTS: We conducted
a prospective cohort study (August 2015 to October
2016) at a tertiary, freestanding pediatric medical center
in Cincinnati, Ohio. Eligible participants were English-
speaking parents of children hospitalized on a Hospital
Medicine or Complex Services team. A total of 1,320
parents of hospitalized children completed both the ACE
questionnaire and the Brief Resilience Scale Survey.
EXPOSURE: Number of ACEs and Brief Resilience Scale
Score among parents.

dverse childhood experiences, or ACEs, include ex-
posure to abuse, neglect, or household dysfunction
(eg, having a parent who is mentally ill) as a child.’
Exposure to ACEs affects health into adulthood,
with a dose-response relationship between ACEs and a range
of comorbidities.! Adults with 6 or more ACEs have a 20-year
shorter life expectancy than do those with no ACEs." Still,
ACEs are static; once experienced, that experience cannot
be undone. However, resilience, or positive adaptation in the
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MAIN OUTCOMES: Unanticipated reutilization by
children, defined as returning to the emergency room,
urgent care, or being readmitted to the hospital within 30
days of hospital discharge.

RESULTS: In adjusted analyses, children of parents with
4 or more ACEs had 1.69-times higher odds (95% ClI,
1.11-2.60) of unanticipated reutilization after an index
hospitalization, compared with children of parents with
no ACEs. Resilience was not significantly associated with
reutilization.

CONCLUSION: Parental history of ACEs is strongly
associated with higher odds of their child having
unanticipated healthcare reutilization after a hospital
discharge, highlighting an intergenerational effect.
Screening may be an important tool for outcome
prediction and intervention guidance following pediatric
hospitalization. Journal of Hospital Medicine 2020;15:
645-651. © 2020 Society of Hospital Medicine

context of adversity, can be protective, buffering the negative
effects of ACEs.2® Protective factors that promote resilience
include social capital, such as positive relationships with care-
givers and peers.?

With their clear link to health outcomes across the life-course,
there is a movement for pediatricians to screen children for ACEs*
and to develop strategies that promote resilience in children,
parents, and families. However, screening a child for adversity
has challenges because younger children may not have experi-
enced an adverse exposure, or they may be unable to voice their
experiences. Studies have demonstrated that parental adversity,
or ACEs, may be a marker for childhood adversity.> Biological
models also support this potential intergenerational effect of
ACEs. Chronic exposure to stress, including ACEs, results in ele-
vated cortisol via a dysregulated hypothalamic-pituitary-adrenal
axis, which results in chronic inflammation.” This “toxic stress” is
prolonged, severe in intensity, and can lead to epigenetic chang-
es that may be passed on to the next generation.®?
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Hospitalization of an ill child, and the transition to home af-
ter that hospitalization, is a stressful event for children and fam-
ilies.”® This stress may be relevant to parents that have a history
of a high rate of ACEs or a current low degree of resilience. Our
previous work demonstrated that, in the inpatient setting, par-
ents with high ACEs (24) or low resilience have increased cop-
ing difficulty 14 days after their child's hospital discharge." Our
objective here was to evaluate whether a parent’s ACEs and/or
resilience would also be associated with that child’s likelihood of
reutilization. We hypothesized that more parental ACEs and/or
lower parental resilience would be associated with revisits to the
emergency room, urgent care, or hospital readmissions.

METHODS

Participants and Study Design

We conducted a prospective cohort study of parents of hos-
pitalized children recruited from the “Hospital-to-Home Out-
comes” Studies (H20 | and H20 11).2"* H20O | and Il were pro-
spective, single-center, randomized controlled trials designed
to determine the effectiveness of either a nurse-led transition-
al home visit (H20 1) or telephone call (H20O II) on 30-day un-
planned healthcare reutilization. The trials and this study were
approved by the Cincinnati Children’s Institutional Review
Board. All parents provided written informed consent.

Details of H20O | and Il recruitment and design have been
described previously.'>'3 Briefly, children were eligible for in-
clusion in either study if they were admitted to our institution’s
general Hospital Medicine or the Hospital Medicine Complex
Care Services; for H20 |, children hospitalized on the Neurol-
ogy and Neurosurgery services were also eligible.’?'® Patients
were excluded if they were discharged to a residential facility,
if they lived outside the home healthcare nurse service area,
if they were eligible for skilled home healthcare services (eg,
intravenous antibiotics), or if the participating caregiver was
non-English speaking.™' In H2O |, families were randomized
either to receive a single nurse home visit within 96 hours of
discharge or standard of care. In H2O II, families enrolled were
randomized to receive a telephone call by a nurse within 96
hours of discharge or standard of care. As we have previously
published, randomization in both trials successfully balanced
the intervention and control arms with respect to key demo-
graphic characteristics.'>'3 For the analyses presented here, we
focused on a subset of caregivers 18 years and older whose
children were enrolled in either H20 | or Il between August
2015 and October 2016. In both H20O trials, face-to-face and
paper-based questionnaires were completed by parents
during the index hospitalization.

Outcome and Predictors

Our primary outcome was unanticipated healthcare reutiliza-
tion defined as return to the emergency room, urgent care, or
unplanned readmission within 30 days of hospital discharge,
consistent with the H2O trials. This was measured using the
primary institution’s administrative data supplemented by a
utilization database shared across regional hospitals.* Read-

missions were identified as “unplanned” using a previously
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validated algorithm," and treated as a dichotomous yes/no
variable.

Our primary predictors were parental ACEs and resilience
(see Appendix Tables). The ACE questionnaire addresses
abuse, neglect, and household dysfunction in the first 18 years
of life." It is composed of 10 questions, each with a yes/no re-
sponse.! We defined parents as low (ACE 0), moderate (ACE
1-3), or high (ACE >4) risk a priori because previous literature
has described poor outcomes in adults with 4 or more ACEs."

Given the sensitive nature of the questions, respondents in-
dependently completed the ACE questionnaire on paper in-
stead of via the face-to-face survey. Respondents returned the
completed questionnaire to the research assistant in a sealed
envelope. All families received educational information on rele-
vant hospital and community-based resources (eg, social work).

Parental resilience was measured using the Brief Resilience
Scale (BRS). The BRS is 6 items, each on a 5-point Likert scale.
Responses were averaged, providing a total score of 1-5; high-
er scores are representative of higher resilience.” We treated
the BRS score as a continuous variable. BRS has been used in
clinical settings; it has demonstrated positive correlation with
social support and negative correlation with fatigue.” Parents
answered BRS questions during the index pediatric hospital-
ization in a face-to-face interview.

Parent and Child Characteristics

Parent and child sociodemographic variables were also ob-
tained during the face-to-face interview. Parental variables
included age, gender, educational attainment, household
income, employment status, and financial and social strain."
Educational attainment was analyzed in 2 categories—high
school or less vs more than high school—because most dis-
charge instructions are written at a high school reading lev-
el.”® Parents reported their annual household income in the
following categories: <$15,000; $15,000-$29,999; $30,000-
$44,999; $45,000-$59,999; $60,000-$89,999; $90,000-$119,999;
>$120,000. Employment was dichotomized as not employed/
student vs any employment. Financial and social strain were
assessed using a series of 9 previously described questions.”
These questions assessed, via self-report, a family’s ability to
make ends meet, ability to pay rent/mortgage or utilities, need
to move in with others because of financial reasons, and ability
to borrow money if needed, as well as home ownership and
parental marital status.”'? Strain questions were all dichoto-
mous (yes/no, single/not single). A composite variable was
then constructed that categorized those reporting no strain
items, 1to 2 items, 3 to 4 items, and 5 or more items.?

Child variables included race, ethnicity, age, primary care
access,”' payer, and H20 treatment arm. Race categories were
White/Caucasian, Black/African American, American Indian or
Alaskan Native, Asian or Pacific Islander, and other; ethnicity
categories were Hispanic/Latino, non-Hispanic/Latino, and un-
known. Given relatively low numbers of children reported to be
Hispanic/Latino, we combined race and ethnicity into a single
variable, categorized as non-Hispanic/White, non-Hispanic/
Black, and multiracial/Hispanic/other. Primary care access was
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assessed using the access subscale to the Parent’s Perception
of Primary Care questionnaire. This includes assessment of a
family’s ability to travel to their doctor, to see their doctor for
routine or sick care, and to get help or advice on evenings or
weekends. Scores were categorized as always adequate, al-
most always adequate, or sometimes/never adequate.?’ Payer
was dichotomized to private or public/self-pay.

Statistical Analyses

We examined the distribution of outcomes, predictors, and
covariates. We compared sociodemographic characteristics
of those respondents and nonrespondents to the ACE screen
using the chi-square test for categorical variables or the t test
for continuous variables. We used logistic regression to assess
for associations between the independent variables of inter-
est and reutilization, adjusting for potential confounders. To
build our adjusted, multivariable model, we decided a priori to
include child race/ethnicity, primary care access, financial and
social strain, and trial treatment arm. We treated the H2O | con-
trol group as the referent group. Other covariates considered
for inclusion were caregiver education, household income,
employment, and payer. These were included in multivariable
models if bivariate associations were significant at the P < .1
level. We assessed an ACE-by-resilience interaction term be-
cause we hypothesized that those with more ACEs and lower
resilience may have more reutilization outcomes than parents
with fewer ACEs and higher resilience. We also evaluated in-
teraction terms between trial arm assignment and predictors
to assess effects that may be introduced by the randomization.
Predictors in the final logistic regression model were significant
at the P < .05 level. Logistic regression assumption of little or
no multicollinearity among the independent variables was veri-
fied in the final models. All analyses were performed with Stata
v16 (Stata Corp, College Station, Texas).

RESULTS

There were a total of 1,787 parent-child dyads enrolled in the
H20O | and Il during the study period; 1,320 parents (74%) com-
pleted the ACE questionnaire and were included in the analy-
sis. Included parents were primarily female and employed, as
well as educated beyond high school (Table 1). Overall, 64%
reported one or more ACEs (range O to 9); 45% reported 1to
3, and 19% reported 4 or more ACEs. The most commonly re-
ported ACEs were divorce (n = 573, 43%), exposure to alco-
holism (n = 306, 23%), and exposure to mental illness (n = 281,
21%; Figure 1). Parents had a mean BRS score of 3.97 (range
1.17-5.00), with the distribution shown in Figure 2.

Of the 1,320 included patients, the average length of stay
was 2.5 days, and 82% of hospitalizations were caused by acute
medical issues (eg, bronchiolitis). A total of 211 children experi-
enced a reutilization event within 30 days of discharge. In bivar-
iate analysis, children with parents with 4 or more ACEs had a
2.02-times (95% Cl, 1.35-3.02) higher odds of experiencing a re-
utilization event than did those with parents reporting no ACEs.
Parents with higher resilience scores had children with a lower
odds of reutilization (odds ratio [OR] 0.77; 95% Cl, 0.63-0.95).
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In addition to our a priori variables, parental education, em-
ployment, and insurance met our significance threshold for
inclusion in the multivariable model. The ACE-by-resilience
interaction term was not significant and not included in the
model. Similarly, there was no significant interaction between
ACE and resilience and H20O treatment arm; the interaction
terms were not included in the final adjusted model, but treat-
ment arm assignment was kept as a covariate. A total of 1,292
children, out of the 1,320 respondents, remained in the final
multivariable model; the excluded 28 had incomplete covari-
ate data but were not otherwise different. In this final adjusted
model, children with parents reporting 4 or more ACEs had a
1.69-times (95% Cl, 1.11-2.60) greater odds of reutilization than
did those with parents reporting no ACEs (Table 2). Resilience
failed to reach statistical significance in the adjusted model
(OR 0.86; 95% Cl, 0.70-1.07).

DISCUSSION

We found that high-risk parents (4 or more ACEs) had children
with an increased odds of healthcare reutilization, suggesting
intergenerational effects of ACEs. We did not find a similar
effect relating to parental resilience. We also did not find an
interaction between parental ACEs and resilience, suggesting
that a parent's reported degree of resilience does not modify
the effect of ACEs on reutilization risk.

Parental adversity may be a risk factor for a child's unantic-
ipated reutilization. We previously demonstrated that parents
with 4 or more ACEs have more coping difficulty than a parent
with no ACEs after a child’s hospitalization.” It is possible that
parents with high adversity may have poorer coping mecha-
nisms when dealing with a stressful situation, such as a child’s
hospitalization. This may have resulted in inequitable outcomes
(eg, increased reutilization) for their children. Other studies have
confirmed such an intergenerational effect of adversity, linking a
parent’s ACEs with poor developmental, behavioral, and health
outcomes in their children.¢?2 O’Malley et al showed an associ-
ation of parental ACEs to current adversities,?* such as insurance
or housing concerns, that affect the entirety of the household,
including children. In short, it appears that parental ACEs may
be a compelling predictor of current childhood adversity.

Resilience buffers the negative effects of ACEs; however, we
did not find significant associations between resilience and re-
utilization or an interaction between ACEs and resilience. The
factors that may contribute to reutilization are complex. In our
previous work, parental resilience was associated with coping
difficulty after discharge; but again, did not interact with paren-
tal ACEs."" Here, we suggest that while resilience may buffer
the negative effects of ACEs, that buffering may not affect the
likelihood of reutilization. It is also possible that the BRS tool
is of less relevance on how one handles the stress of a child’s
hospitalization. While the BRS is one measure of resilience,
there are many other relevant constructs to resilience, such as
connection to social supports, that also may also contribute to
risk of reutilization.?

Reducing the stress of a hospitalization itself and promoting
a safe transition from hospital to home is critical to improv-
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TABLE 1. Characteristics of Included Participants

Participant Characteristic
Patient Demographics

Child Race, n (%)
White
Black
Multiracial/Hispanic/Other

Public Insurance or Self-pay, n (%)

Primary Care Access Score Category
Always adequate
Almost always adequate
Sometimes/never adequate

Parent Demographics
Caregiver Age, years, mean (SD)
Caregiver female sex, n (%)

Education, n (%)
High school or less

Part/Full Time Employment, n (%)

Household Income, n (%)
<$15,000
$15,000-$29,999
$30,000-$44,999
$45,000-$59,999
$60,000-$89,999
$90,000-$119,999
>$120,000

Number of Strain Items, n (%)
0
1-2
3-4
>5

Brief Resilience Score Mean, (SD)

Respondents Nonrespondents
(n=1,320) (n=467) P value

07

816 (62) 262 (56)

326 (25) 129 (28)

167 (13) 73 (16)
695 (53) 266 (57) .09
020

536 (41) 213 (46)

570 (43) 168 (36)

207 (16) 84 (18)
33(8) 33(8) 45
1195 (91) 405 (87) 020
030

421(32) 174 (37)
901 (68) 330(71) 33
10

247 (19) 9 (21)

233(18) 105 (22)

182 (14) 59 (13)

130 (10) 50 (11)

203 (15) 54(12)

141 (11) 41(9)

179 (14) 57(12)
93

413 (31) 143 (31)

497 (38) 179 (38)

292(22) 107 (23)

118 (9) 38(8)
3.96 (0.70) 3.95(0.67) 0.71

Included parents completed the Adverse Childhood Experience questionnaire compared with those not completing the questionnaire.

*Assessed difficulty making ends meet, difficulty with paying rent/mortgage or utilities, needing to move in with others because of finances, ability to borrow money if needed, home ownership,

and parental marital status.
bIndicates significant at P < .05 level

Chi-square test for categorical variables; t test for continuous variables.

ing child health outcomes. Our data here, and in our previous
work, demonstrate that a history of adversity and one’s current
coping ability may drive a parent’s response to a child’s hos-
pitalization and affect their capacity to care for that child after
hospital discharge." Additional in-hospital supports like child
life, behavioral health, or pastoral care could reduce the stress
of the hospitalization while also building positive coping mech-
anisms.?%? A meta-analysis demonstrated that such coping in-
terventions can help alleviate the stress of a hospitalization.®
Hill et al demonstrated successful stress reduction in parents
of hospitalized children using a “Coping Kit for Parents.”3' Fur-
ther studies are warranted to understand which interventions

648 Journal of Hospital Medicine® Vol 15 | No 11 | November 2020

are most effective for children and families and whether they
could be more effectively deployed if the inpatient team knew
more about parental ACEs.

Screening for parental ACEs could help to identify pa-
tients at highest risk for a poor transition to home. There-
fore, screening for parental adversity in clinical settings, in-
cluding inpatient settings, may be relevant and valuable.®
Additionally, by recognizing the high prevalence of ACEs in
an inpatient setting, hospitals and healthcare organizations
could be motivated to develop and enact trauma-informed
approaches. A trauma-informed care approach recognizes
the intersection of trauma with health and social problems.

An Official Publication of the Society of Hospital Medicine
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With this recognition, care teams can more sensitively ad-
dress the trauma as they provide relevant services.® Trau-
ma-informed care is a secondary public health prevention
approach that would help team members identify the preva-
lence and effects of trauma via screening, recognize the signs
of a maladaptive response to stress, and respond by inte-
grating awareness of trauma into practice management.?34

An Official Publication of the Society of Hospital Medicine

Both the National Academy of Medicine and the Agency for
Healthcare Research and Quality have called for such a trau-
ma-informed approach in primary care.® In response, many
healthcare organizations have developed trauma-informed
practices to better address the needs of the populations
they serve. For example, provider training on this approach
has led to improved rapport in patient-provider relationships.®
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TABLE 2. Association of Parental ACEs and Parental Resilience with Child’s Health Care Reutilization

Variable of Interest Unadjusted OR

Parental ACE

ACE Risk Group
Low Reference
Moderate 1.29(0.91-1.83)
High 2.02(1.35-3.02)

Parental Resilience

Brief Resilience Scale Score 0.77 (0.63-0.95)

P value Adjusted OR Pvalue
Reference
15 1.22(0.85-1.75) .28
<.01° 1.69 (1.11-2.60) 022
012 0.86 (0.70-1.07) 18

Note: Model adjusted for race/ethnicity, strain, primary care access, insurance, employment, and H2O treatment arm. An odds ratio >1 demonstrates increased odds of reutilization (return to

emergency room, urgent care, or hospital readmission within 30 days).
*Indicates significant at P < .05 level
Abbreviations: ACE, adverse childhood experience. OR, odds ratio

Although ACE awareness is a component of trauma-in-
formed care, there are still limitations of the original ACE ques-
tionnaire developed by Felitti et al. The existing tool is not in-
clusive of all adversities a parent or child may face. Moreover,
its focus is on past exposures and experiences and not current
health-related social needs (eg, food insecurity) which have
known linkages with a range of health outcomes and health
disparities.¥” Additionally, the original ACE questionnaire was
created as a population level tool and not as a screening tool.
If used as a screening tool, providers may view the questions as
too sensitive to ask, and parents may have difficulty respond-
ing to and understanding the relevance to their child’s care.
Therefore, we suggest that more evidence is required to un-
derstand how to best adapt ACE questions into a screening
processes that may be implemented in a medical setting.

More evidence is also needed to determine when and
where such screening may be most useful. A primary care
provider would be best equipped to screen caregivers for
ACEs given their established relationship with parents and
patients. Given the potential relevance of such information
for inpatient care provision, information could then flow from
primary care to the inpatient team. However, because not all
patients have established primary care providers and only
4% of pediatricians screen for ACEs,® it is important for in-
patient medical teams to understand their role in identifying
and addressing ACEs during hospital stays. Development of
a screening tool, with input from all stakeholders—including
parents—that is valid and feasible for use in a pediatric inpa-
tient setting would be an important step forward. This tool
should be paired with training in how to discuss these topics
in a trauma-informed, nonjudgmental, empathic manner. We
see this as a way in which providers can more effectively elicit
an accurate response while simultaneously educating parents
on the relevance of such sensitive topics during an acute hos-
pital stay. We also recommend that screening should always
be paired with response capabilities that connect those who
screen positive with resources that could help them to nav-
igate the stress experienced during and after a child's hos-
pitalization. Furthermore, communication with primary care

650 Journal of Hospital Medicine® Vol 15 | No 11 | November 2020

providers about parents that screen positive should be inte-
grated into the transition process.

This work has several limitations. First, our study was a part
of randomized controlled trials conducted in one academic
setting, which thereby limits generalizability. For example, we
limited our cohort to those who were English-speaking pa-
tients only. This may bias our results because respondents with
limited English proficiency may have different risk profiles than
their English-speaking peers. In addition, the administration of
both the ACE and resilience questionnaires occurred during
an acutely stressful period, which may influence how a parent
responds to these questions. Also, both of the surveys are
self-reported by parents, which may be susceptible to memory
and response biases. Relatedly, we had a high number of non-
respondents, particularly to the ACE questionnaire. Our results
are therefore only relevant to those who chose to respond and
cannot be applied to nonrespondents. Further work assessing
why one does or does not respond to such sensitive questions
is an important area for future inquiry. Lastly, our cohort had
limited medical complexity; future studies may consider links
between parental ACEs (and resilience) and morbidity experi-
enced by children with medical complexity.

CONCLUSION

Parents history of adversity is linked to their children’s unan-
ticipated healthcare reutilization after a hospital discharge.
Screening for parental stressors during a hospitalization may
be an important first step to connecting parents and children
to evidence-based interventions capable of mitigating the
stress of hospitalization and promoting better, more seamless
transitions from hospital to home.
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