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Background: Foster youth face unique medical, psychological, and social

challenges, which can impact patterns of emergency department (ED)

utilization. The patient-centered medical home (PCMH) offers a potential

model to reduce overutilization of healthcare resources. Little work has

examined relationships between PCMHs and ED utilization among foster youth.

Objectives: We sought to describe longitudinal trends in ED utilization among

foster youth in a PCMH.

Methods: This retrospective cohort study leveraged electronic health record

data from foster youth seen in a PCMH from 2018 to 2024. Frequency of ED

utilization was calculated before, during, and after involvement in the PCMH.

We used Poisson generalized linear mixed models to examine associations

between each time period (before, during, or after) and the frequency of ED

visits, adjusting for age, sex, and race/ethnicity. Results are presented as

incidence rate ratios (IRR) with 95% confidence intervals (95% CI).

Results: Out of 857 youth, 525 (61.3%) were female. Median age was 15.5 years

(IQR: 14.2–16.8). Most youth were Black or African American (n= 643; 75.0%).

The median number of ED visits was three (IQR: 2–7) for the total observation

period. Compared to before the PCMH, ED utilization was significantly lower

during engagement with the PCMH [IRR: 0.62 (95% CI: 0.54–0.70)]. ED

utilization increased after the last PCMH encounter [IRR: 1.12 (95% CI: 1.01–

1.24)].

Conclusions: Engagement in a PCMH was associated with lower ED utilization

among foster youth. Findings suggest that PCMHs may decrease healthcare

costs and better support foster youths’ specific health needs.

KEYWORDS

foster youth, health services, emergency department (ED) utilization, patient centered

medical home, trauma informed care

Introduction

In 2022, over 500,000 youth were involved in foster care system nationwide (1). Youth

in foster care experience unique health challenges, such as high mental health morbidity,

foregone preventative care, and unmet sexual and reproductive health needs (2). These

issues may be even greater for older youth (i.e., adolescents) in foster care, who face

additional risks related to “aging out” of the system (3). Black youth and youth
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identifying as sexual and gender minorities are more likely to enter

foster care (4, 5), disparities driven by disproportionate exposure to

trauma, discrimination, and poverty (6–8). Thus, strategies to

support youth in foster care must adopt healing-centered

approaches that acknowledge these histories and provide holistic

supports to buffer against negative health outcomes. Further,

addressing these multi-layered health inequities requires models

of care that are not only accessible, but integrative and

developmentally attuned.

One potential model to better meet the health needs of this

unique population is the patient-centered medical home (PCMH)

(9). PCMHs, which integrate preventative and acute medical care,

behavioral health, and case management services, can provide

intensive medical and psychosocial supports within a unified

setting (10). This strategy reduces key barriers in care access,

such as transportation to and from appointments and

coordinating visits across multiple providers, and the longitudinal

nature of services facilitates trust-building with practitioners. In

addition, PCMHs may decrease overutilization of healthcare

resources, such as emergency department (ED) visits for non-

emergent conditions (11), which can decrease associated

healthcare costs. This is particularly relevant for youth in foster

care, who, despite comprising less than 2% of Medicaid enrollees

(12), incur a disproportionate burden of Medicaid costs (13).

Prior research has demonstrated that youth in foster care have

higher rates of hospitalization and subspecialty care, as well as

greater health service costs, compared to their peers without

foster system involvement (14). This may be due, in part, to a

greater number of visits for psychiatric concerns, which account

for a large proportion of health service utilization in this

population (15). Traumatic stress may also increase somatic

symptoms (e.g., pain) due to overactivation of pro-inflammatory

pathways and the glucocorticoid response (16, 17). In addition,

foster youth may experience more foregone healthcare prior to

entry into the system (18, 19). Factors such as placement

instability and insurance discontinuity may also contribute

(20–22). Data regarding ED utilization among foster youth is

mixed. While past-year ED utilization may be as high as 31%

among foster youth (23), some evidence suggests youth in foster

care are less likely to seek care for preventable medical concerns

(24). However, studies involving mental health diagnoses

consistently demonstrate increased care utilization for foster

youth, which reflects the complex psychosocial challenges they

encounter (25–27). Although PCMHs may provide a mechanism

to reduce healthcare costs in foster youth (28), studies evaluating

impacts of the PCMH on ED utilization in foster youth is limited.

The goal of the present study was to evaluate trends in ED

utilization among foster youth by leveraging electronic health

record data from an academic-affiliated PCMH from 2018 to

2024. We specifically sought to examine whether 1) ED

utilization decreased during the period adolescents received care

through the PCMH and 2) ED utilization remained lower

following their transition out of the PCMH. In doing so, we

aimed to assess whether a PCMH specific to foster youth may

reduce ED overutilization in this unique population.

Methods

Study design, sample, and data source

This retrospective cohort study leveraged data obtained from

the electronic medical record of patients receiving care at the

Creating Options and Choosing Health (COACH) clinic, a

PCMH for foster youth aged 12–25 years in St. Louis City and

St. Louis County. In the state of Missouri, all youth between 12

and 17 years of age who enter foster care are required to

undergo a comprehensive medical evaluation within 30 days of

placement, which usually occurs at the COACH program. Foster

youth who are older than age 17, including those who have aged

out, remain eligible for clinic services and can be referred at

any time.

COACH uses an interdisciplinary, team-based approach for

each visit involving a nurse, physician or advanced practice

provider, and a case manager. Case managers communicate

regularly with patients, foster parents, and case workers to ensure

access to needed medical care (e.g., subspecialty referrals), while

offering connections to psychosocial resources (e.g., education,

employment, housing). In addition to primary care, COACH

provides free and confidential sexual and reproductive health

services to all patients, as well as embedded behavioral health

supports (e.g., psychiatry and therapy), housed in the same

space. COACH utilizes a youth-centered approach, in which the

majority of the visit occurs individually with the youth. All

clinical and educational materials are designed to be youth-

friendly with age-appropriate language and simplified visual aids.

For the present study, our cohort was identified by selecting

individuals who attended a new foster care visit between the ages

of 12–25 years from January 1st, 2018 (when our clinic

transitioned to the current electronic medical record) to

December 31st, 2024. After identifying this cohort, we abstracted

patient-level demographics and encounter-specific data as

described below. This study was approved by the Washington

University Institutional Review Board.

Measures

Demographic data included patient age at their initial visit in

the foster care clinic, sex at birth, race, and ethnicity. For

encounter-specific data, we utilized all outpatient and ED

encounters for the patient sample between 2018 and 2024.

Encounters included visit date, visit type (i.e., foster care clinic,

ED, or other outpatient), and visit diagnoses. Encounter data was

linked to patient-level demographics using medical record

numbers. In order to assess ED utilization before, during, and

after engagement with our clinic, we first defined these time

periods as follows: (1) before: time from first encounter of any

Abbreviations

ED, emergency department; PCMH, patient-centered medical home; COACH,

creating options and choosing health
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type to first visit with foster care clinic; (2) during: time from

first visit with foster care clinic to last visit with foster care

clinic; (3) after: time from last visit with foster care clinic to

last encounter of any type. Individuals without any encounter

data before or after their involvement in our clinic were

excluded from analysis, as it was assumed that they were likely

to seek ED care through another system, and therefore

utilization based on censoring would be unreliable. ED

utilization was calculated by determining the count of ED

visits in the period before, during, and after engagement with

the foster care clinic for each patient. There were 1,373 unique

diagnoses across ED visits; to allow for meaningful

interpretation, visit diagnoses were manually coded into illness

categories by the principal investigator (NS) using a deductive

approach. Subcodes within each category are presented as a

supplement (Supplementary Table S1).

Statistical analysis

Demographic characteristics for the entire sample were

summarized with medians and interquartile ranges (IQR) and

frequencies and proportions for continuous and categorical

variables, respectively. ED diagnosis categories were tabulated for

the overall sample and for high utilizers, defined as youth with

more than 15 visits (third quartile + 1.5*IQR) in the observation

period (29). To assess whether ED utilization varied over the

course of engagement with our clinic, we used generalized linear

mixed models with Poisson distributions to examine associations

between time period (before, during, or after) and the count of

ED visits, with random intercepts to account for repeated

measures within participants. Models included an offset (i.e.,

days observed for each time period) to account for differential

observation times, as youth observed for longer durations would

be expected to have more ED visits. Models additionally adjusted

for age at initial COACH visit, sex at birth, and race/ethnicity

(collapsed into a three-level categorical variable: non-Hispanic

Black, non-Hispanic White, and Other). Model fit was assessed

by visualizing deviance residuals. Due to the presence of several

outliers in our initial model, we excluded observations (n = 86;

3.3%) with residual values >2. Models showed no evidence of

overdispersion. Given potential changes in utilization related to

COVID-19, as a sensitivity analysis, we stratified analyses based

on having an initial visit before or on/after January 1st, 2020. We

present incidence rate ratios (IRR) comparing ED utilization

during and after engagement with COACH to ED utilization

before COACH and 95% Wald confidence intervals (CI). All

analyses were conducted in R version 4.4.1.

Results

Youth characteristics

A total of 857 youth were included in the sample (Table 1).

Median age at initial COACH visit was 15.5 years (IQR: 14.2–

16.8). In terms of sex at birth, 525 (61.3%) were female and

332 (38.7%) were male. Most youth were Black or African

American (n = 643; 75.0%) or White (n = 170; 19.8%), with

fewer reporting other racial identities. Twenty-nine youth

(3.4%) were of Hispanic or Latino origin. The median number

of COACH encounters was 4 (IQR: 2–12) for youth in the

sample. Out of the 857 youth seen for an initial COACH visit,

most (n = 691; 80.6%) returned for follow-up. Youth

remained engaged with COACH for a median of three months

(IQR: 0–18).

Emergency department visits

The median number of ED visits was three (IQR: 2–7) for

the observation period and one (IQR: 0–2), zero (IQR: 0–1),

and one (IQR: 0–3) before, during, and after COACH,

respectively. Out of 3,767 total ED encounters (Table 2), the

most common visit diagnoses were related to: infection (e.g.,

pneumonia, gastroenteritis, sexually transmitted infections)

(n = 759; 20.1%); psychiatric illness (e.g., suicidality,

aggression, psychosis) (n = 708; 18.8%); and injury/trauma

(e.g., fractures, lacerations, motor vehicle collisions) (n = 615;

16.3%). Visits due to chronic medical conditions (i.e., asthma,

diabetes, sickle cell disease) represented a small proportion of

visits (n = 157; 4.2%). Out of 857 youth in the sample, 48

(5.6%) were categorized as high utilizers (Table 1). Visit

reasons were similar to those observed in the overall sample,

though high utilizers had a greater proportion of visits with

pain-related diagnoses (e.g., abdominal pain, chest pain, vaso-

occlusive crises) (Table 2).

TABLE 1 Demographic characteristics of sample: 2018–2024.

Characteristic Overall
(n= 857)

Typical
utilizers
(n = 809)

High
utilizersa

(n = 48)

Age at initial encounter:

years

15.5

(14.2–16.8)

15.4 (14.2–16.8) 16.1

(14.5–17.5)

Sex

Female 525 (61.3%) 488 (60.3%) 37 (77%)

Male 332 (38.7%) 321 (39.7%) 11 (23%)

Race

American Indian or Alaska

Native

1 (0.1%) 1 (0.1%) 0 (0%)

Asian 3 (0.4%) 3 (0.4%) 0 (0%)

Black or African American 643 (75.0%) 597 (73.8%) 46 (96%)

Native Hawaiian or Other

Pacific Islander

2 (0.3%) 2 (0.2%) 0 (0%)

Multiracial/Other 18 (2.2%) 18 (2.2%) 0 (0%)

White 170 (19.8%) 168 (20.8%) 2 (4%)

Missing/Unknown 20 (2.3%) 20 (2.5%) 0 (0%)

Ethnicity: Hispanic or Latino 29 (3.4%) 29 (3.6%) 0 (0%)

Number of COACH visits

Median per youth 4 (2–12) 4 (2–12) 4 (2–14)

Youth with at least one

return visit

691 (80.6%) 652 (80.6%) 39 (81%)

aDefined as youth with >15 emergency department visits during observation period.
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Trends in emergency department utilization

Compared to before COACH, ED utilization was significantly

lower during engagement with the COACH program [IRR: 0.62

(95% CI: 0.54–0.70)] (Table 3). ED utilization increased after the

last encounter with COACH [IRR: 1.12 (95% CI: 1.01–1.24)]. In

adjusted models, higher age at initial encounter [IRR: 1.03 (95%

CI: 1.00–1.06)], female sex [IRR: 1.23 (95% CI: 1.05–1.42)], and

non-Hispanic Black identity [IRR: 1.30 (95% CI: 1.05–1.61),

reference: non-Hispanic White] were associated with higher ED

utilization overall. Findings were consistent before and after the

start of the COVID-19 pandemic with one exception—for youth

with an initial visit before the start of the pandemic, ED

utilization did not significantly increase after engagement with

COACH [IRR: 0.92 (95% CI: 0.78–1.08)].

Discussion

In this retrospective study of foster youth engaged in a PCMH,

we found significant reductions in ED utilization during

involvement with the program. This aligns with prior work that

has shown the benefits of PCMH for individuals with medical

complexity and chronic disease. By offering integrated medical

and behavioral health care with intensive case management

support, PCMHs may serve as a critical touchpoint for

preventing foregone care or disease progression in a particularly

vulnerable subgroup. As such, resultant costs associated with

higher levels of care may be avoided. Consistent with prior

literature, we noted a high proportion of ED visits related to

behavioral health concerns, and we found that some youth were

high utilizers across all time periods of the study. However, we

also observed that for the entire sample, rates of ED utilization

increased after leaving the PCMH, even relative to rates prior to

involvement in the program.

This pattern may be related to the unique challenges associated

with entry into young adulthood. Youth transitioning out of foster

care are at high risk of housing instability, unemployment, justice

system involvement, and poverty (30, 31). All of these factors

may contribute to greater health needs and create structural

barriers to medical follow-up. Indeed, youth aging out of foster

care have higher rates of mental health challenges and substance

use (32, 33), yet are less likely to engage in outpatient mental

health treatment (34). Given this especially vulnerable period,

many states have implemented policies to allow extension of

foster care beyond age 18 (35), and numerous agencies have

developed multilevel interventions aimed at supporting this

subgroup (36). Our findings reaffirm the critical importance of

caring for youth beyond their involvement in the system.

Although our PCMH is open to current or former foster youth,

there may be opportunities to strengthen supports for patients

entering young adulthood through dedicated transition planning,

continued case management support, or integration and/or co-

location of adult providers. In addition, it is essential to bolster

known protective factors among foster youth transitioning out of

the system, such as safe and caring relationships, nonfamilial

mentoring, and setting goals for the future (37–39).

Similar to other studies in this population, we demonstrated

that most ED visits were related to behavioral health concerns,

such as suicidality and aggression. Beyond having a higher

burden of mental health morbidity (40), youth in foster care may

also be impacted by the overall shortage of pediatric mental

health services globally (41). Prior work has demonstrated that

increased age, as well as delayed receipt of mental health

treatment services, may contribute to ED utilization for this

purpose (15, 42). Thus a PCMH, particularly one which includes

psychiatric services and trauma-focused therapy, may be

particularly well-suited to address this issue by decreasing time

to entry into care. This aligns with qualitative research with

foster youth and their families (43), where integrating mental

health services with primary care was felt to be valuable.

Furthermore, both longitudinal trust-building and provider

continuity have been cited as key elements of ongoing service

TABLE 3 Summary of ED utilization before, during, and after involvement
with COACH.

Measure Before During After

Number of ED visits: Median

(IQR)

1 (0–2) 0 (0–1) 1 (0–3)

Number of ED visits: Mean (SD) 3 (7) 2 (5) 5 (14)

Observation time (months):

Median (IQR)

3 (0–22) 3 (0–18) 2 (0–24)

Incidence rate ratio (95% CI) Ref 0.62 (0.54–0.70)

***

1.12 (1.01–

1.24)*

aResults from generalized linear mixed models adjusted for age at initial visit, race/ethnicity,

and sex at birth with random intercept for patient.

***p < 0.001; *p = 0.05.

TABLE 2 Emergency department visits by diagnosis group.

Diagnosis
category

Overall
(n= 3,767)

Typical
utilizers

(n = 2,412)

High
utilizers

(n = 1,355)

Allergic reaction 36 (1%) 30 (1.2%) 6 (0.4%)

Cardiovascular 9 (0.2%) 7 (0.3%) 2 (0.1%)

Gastrointestinal 103 (2.7%) 63 (2.6%) 40 (3%)

Genitourinary 121 (3.2%) 66 (2.7%) 55 (4.1%)

Hematologic 6 (0.2%) 3 (0.1%) 3 (0.2%)

Infection 759 (20.1%) 459 (19%) 297 (21.9%)

Injury 615 (16.3%) 461 (19.1%) 154 (11.4%)

Lab abnormality 4 (0.1%) 4 (0.2%) 40 (3%)

Metabolica 82 (2.2%) 42 (1.7%) 46 (3.4%)

Neurologic 120 (3.2%) 74 (3.1%) 192 (14.2%)

Painb 453 (12%) 264 (10.9%) 52 (3.8%)

Pregnancy 122 (3.2%) 70 (2.9%) 231 (17%)

Psychiatric &

behavioral

708 (18.8%) 477 (19.8%) 41 (3%)

Respiratoryc 107 (2.8%) 66 (2.7%) 14 (1%)

Skin 41 (1.1%) 27 (1.1%) 47 (3.5%)

Social 129 (3.4%) 82 (3.4%) 7 (0.5%)

Well care 57 (1.5%) 50 (2.1%) 128 (9.4%)

Left/Not seen/

Unknown

295 (7.8%) 167 (6.9%) 6 (0.4%)

aIncluded 80 visits due to diabetes (n = 38 for high utilizers).
bIncluded 14 visits due to vaso-occlusive crises (n = 13 for high utilizers).
cIncluded 63 visits due to asthma (n = 26 for high utilizers).
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engagement, especially in preparing foster youth for the transition

to adult mental health care (44). The PCMH offers an ideal setting

for this occur when tailored to the unique developmental needs

of adolescence.

Youth that were older, female, and non-Hispanic Black had

higher ED utilization overall. However, among the 48 youth who

were categorized as being high utilizers, we noted similarities in

diagnostic categories, with the exception of pain. This may be

due, in part, to known disparities in pain management according

to racial identity, in which Black patients are less likely to receive

analgesia (45). If pain control is inadequate, these individuals

may return more frequently to seek care. Although some studies

demonstrate increased ED utilization among individuals with

functional pain disorders (i.e., in the setting of comorbid

depression or anxiety) (46), Black women in particular are less

likely to report these somatic symptoms than other identities

(47, 48), making it essential for providers to combat structural

racism and interpersonal bias when providing clinical care

(49). This is of added importance for youth with foster system

involvement, where experiences of discrimination may be even

more common. PCMHs offer an ideal setting to incorporate

healing-centered frameworks (50), which acknowledge these

histories and cultivate well-being through relationship-

building, hope, and empowerment.

There are several important limitations to this work which

must be considered. First, as data was limited to information

extracted from the electronic medical record, we were not able to

account for important sources of confounding, such as placement

changes and insurance discontinuity. In addition, we only

examined data within one electronic medical interface, which

may miss ED encounters occurring outside of a partnering

health system, or care sought in other settings (e.g., urgent care).

These variables may be inherently linked; youth with greater

placement instability may be more likely to seek care outside of a

single health system. Importantly, PCMH models have the

potential to bridge care across multiple settings. This informed

eligibility for COACH, which allows youth to remain in care

through age 25, regardless of ongoing involvement in the foster

care system.

That said, because our program focuses specifically on

adolescents, our findings may not be generalizable to younger

children in the foster system. Involvement in COACH was not

randomized, so individuals engaged in the program may

systematically differ from other youth in foster care. While the

racial and ethnic makeup of our PCMH mirrors known

disparities in the larger foster care system (51), the lack of

reliable sexual orientation and gender identity data in our

medical record prevents us from being able to assess all aspects

of identity. This is a key gap in light of known systemic

inequities for youth who identify as sexual or gender minority

(4, 5). Applying an intersectional lens to future analyses is

critical to better identify patterns of overutilization which can be

addressed with tailored interventions (52, 53). We also noted a

higher prevalence of females in our sample, suggesting additional

structural barriers for males, such as crossover into the juvenile

justice system (54).

We did not exclude non-preventable ED visits, and it is likely

that some visits related to chronic medical illness were misclassified

due to primary diagnostic code (e.g., “chest pain” rather than

“status asthmaticus”). Greater research is needed to examine

whether decreased ED utilization rates for preventable reasons

are directly linked to PCMH visits. This has important

implications regarding cost effectiveness analyses, as many health

problems in this population may persist into adulthood. Despite

these limitations, we were able to assess care utilization in a

relatively large sample without reliance on self-report, which

overcomes some of the gaps in prior literature. In addition, we

observed youth over a relatively long follow-up period, enabling

us to track utilization patterns after leaving the PCMH.

Together, our findings highlight the potential for PCMH to

better support the unique medical, psychological, and social

needs of youth in foster care. Rather than viewing the PCMH as

a cost-saving strategy alone, our findings suggest it serves as a

stabilizing institution that merits continued investment,

particularly during transitions to adulthood. Future work should

incorporate multilevel cost effectiveness analyses to understand

broader implications for health services spending. This may

involve identifying the “core components” of a successful PCMH

intervention. In addition, describing care utilization across

multiple settings (e.g., inpatient, residential, other outpatient)

may provide a more comprehensive picture regarding use

patterns in this population. Overall, our findings underscore the

importance of minimizing barriers to care access, building

longitudinal relationships, and creating trustworthy clinical

environments for youth in foster care to better support well-being.
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