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INTRODUCTION

Patients seen at the emergency department (ED) are frequently
discharged with referrals for outpatient follow-up. Successful
completion of ED follow-up has been linked to improved health
outcomes and reduced ED utilization for nonurgent needs.!?
Important issues addressed during follow-up include adherence to
medications and treatment plans, understanding of discharge
instructions, education of disease, changes in symptoms, and lack
of social support.® Patients who do not complete ambulatory follow-
up are more likely to return to the ED and are at higher risk for
adverse events, including double the risk of 30-day postdischarge
mortality.>* Discontinuity between ED care and outpatient care can
lead to overtesting and conflicting care plans, and as a result,
less-effective chronic disease management.”> Thus, ensuring timely
access to outpatient care is an important target for improving quality
and outcomes.

However, the rate of outpatient adherence following an ED visit
is poor, estimated to be between 26% and 56%.%¢ Inability to secure
a timely follow-up appointment is a significant barrier for many

patients, particularly for those on Medicaid®’

and those lacking
primary care physicians.®~° Furthermore, patients seen in the ED
after weekday work hours or on weekends typically cannot have
follow-up appointments made while being seen in the ED.'? This
often requires the ED to either discharge the patient home with
follow-up in the ED for care that does not require ED-level care or
admit the patient for follow-up of the clinical issue which otherwise
would not have required hospitalization. Patients who are discharged
home with the expectation that they return to the ED for follow-up
often do not show up for these appointments since the ED wait times
are long and their issue is not urgent which can lead to even longer
wait times. Lack of follow-up can lead to the worsening of acute or
chronic medical conditions resulting in rehospitalization.

Care transition clinics (CTCs) provide one solution to meet the
time-sensitive, acute care needs of patients discharged from the ED
while facilitating the transition to longer-term ambulatory care. CTCs
complement the services of traditional phone-based case manage-
ment services by providing on-site medical care. Importantly, follow-
up appointments with the CTC are arranged prior to ED discharge.
Studies show that patients who have access to follow-up within
1 week of an ED visit, with the appointment made at the time of ED
discharge, are more likely to adhere to outpatient follow-up care.?"12
Finally, CTCs have the benefit of a dedicated team of patient
advocates to assist with social challenges that may not be addressed
in the emergency setting. CTC interventions have historically been
employed in posthospitalization settings with success, reducing
hospital readmission by 33%.2>'* CTC interventions in the post-ED
setting are a relatively newer concept but have also been shown to
successfully reduce subsequent ED revisits and hospitalizations.*>¢

The University of Chicago Medicine ED Care Transitions Clinic
was established in 2020 to provide follow-up visits for patients
discharged from the ED and to bridge their transition to primary care.
The clinic is equipped to handle conditions including suture removal,

medication refill, and lab follow-up, and includes patient advocates to
connect patients with longer-term care. The objective of this paper is
to describe and evaluate the initiation of the CTC on 30-day ED
revisit and hospital admissions.

METHODS
Study design

This retrospective cross-sectional study included adults discharged from
the University of Chicago Medicine ED and referred to the CTC
between March 2021 and March 2022, 3 months after clinic establish-
ment in November 2020 to allow for time to formalize data-collecting
metrics. Patient demographic and clinical data were obtained from
electronic health records. Information regarding CTC encounters was

obtained from a prospectively maintained program database.

Setting and intervention

The University of Chicago Medicine is a tertiary care center and
teaching hospital located on the South Side of Chicago. The ED has
approximately 75,000 visits per year and serves a vulnerable high-
utilizing patient population with a high proportion of persons
experiencing homelessness and those who are uninsured or
underinsured. Many patients lack a relationship with a primary
care provider.

The University of Chicago CTC was established in 2020 initially to
provide testing and care for patients with possible or confirmed
COVID-19 infections. The CTC expanded to develop and implement
programs aimed at reducing ED visits. One of the programs developed
was the ED transition program which aimed to provide temporary
medical care for patients discharged from the ED and facilitate their
transition to longer-term ambulatory care. Patients who required
short-term follow-up for a medical issue meeting the CTC inclusion
criteria (Supporting Information: Appendix Table 1) identified in the ED
visit could be assigned a one-time CTC clinic appointment prior to
being discharged from the ED. At the time of data collection, the CTC
was staffed by four to five full-time advanced practice providers with
the capacity to see up to three ED transition patients per day among
their other visits for other CTC programs.

The process to receive care was as follows: during the ED
discharge process, ED clinicians identified patients who were
appropriate candidates (lack of established primary care physician,
acute medical care need) and provided patients with an exact
date and time for a follow-up appointment in the CTC. Appointments
were typically attainable within 1-4 days of the ED visit. During the
CTC visit, advanced practice clinicians would provide wound care,
manage chronic disease(s), follow-up labs, and perform basic
procedures as needed to follow up the medical care need(s) identified
in the ED. The patient could also be seen by a patient advocate
whose primary role is to identify primary care clinicians in the
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community with whom the patient can continue to follow for their
acute care needs as well as build longer-lasting clinical care
relationships. In addition to this primary role, our advocates provide
support in identifying specialist clinicians. In terms of social support,
our advocates help arrange transportation to clinic appointments,
provide education on diagnoses, and provide other ad hoc support
for social care needs.

Analysis

The primary outcome was all-cause ED revisit within 30 days of the ED
visit. A secondary outcome was all-cause of hospital admission within
30 days of the first ED visit, excluding scheduled hospitalizations and
direct admissions from the CTC, since these were not considered to be
adverse events. Rates of ED revisit and hospital admission were
compared between patients who completed their CTC appointment
and patients who missed their CTC appointment using x? tests. Results
were verified with logistic regression controlling for demographics and
factors known to influence ED utilization including age, gender, race,
ethnicity, whether the patient's residence was located in the same
ZIP code as the CTC, and insurance status.?

Process measures assessed included appointment attendance,
time from scheduling to appointment, and frequency of care type
provided. Care type categories included wound care (e.g., suture
removal, abscess drainage), clinical problem management (e.g., COPD
exacerbation, COVID, UTI), lab follow-up (e.g., Cr check, Hgb check),
and procedure (e.g., X-ray, PPD test, rabies vaccine). A no-show
analysis was conducted to identify patient and appointment factors
associated with no-shows using x? tests and logistic regression
controlling for age, gender, race, ethnicity, whether the patient's
residence was located in the same ZIP code as the CTC, and
insurance status. The logistic regression model was also conducted
on subsets of patients stratified by insurance status to assess
potential differences in the effectiveness of the CTC intervention for
Medicaid versus non-Medicaid insured patients.

RESULTS
Patient characteristics

In the 12-month study period, 373 patients were referred to the CTC
by the ED (Table 1). The mean age was 45 (SD =18), with most
patients being under the age of 65 (82%). Patients were evenly split
by gender. The majority of patients identified as Black (87%) and
were on public insurance (80%).

Clinic utilization

There were a total of 405 CTC appointments scheduled, with a
median time from scheduling to appointment of 4 days (IQR =[2, 7]).

Hospital Medicine

TABLE 1 Characteristics of patients referred to the CTC overall
and by completed versus missed CTC visit
All Completed Missed 2

Characteristic 373 194 179

N # pts (%) # pts (%) #pts (%) p

Age .58
18-39 167 (45) 91 (47) 76 (42)
40-64 138 (37) 71 (37) 67 (37)
65+ 68 (18) 32 (16) 36 (20)

Gender .70
Male 191 (51) 98 (51) 95 (53)
Female 182 (49) 96 (49) 84 (47)

Race .09
Black 325 (87) 163 (84) 162 (91)
White 23 (6) 13 (7) 10 (6)

Other 25 (7) 18 (9) 7 (4)

Ethnicity .23
Hispanic or Latino 14 (4) 10 (5) 4 (2)

ZIP code 31
Reside in same ZIP as 32 (16) 22 (12)

hospital

Primary health insurance .05
Medicare 78 (21)  38(20) 40 (22)
Medicaid 191 (51) 90 (46) 101 (56)
Private payor 65 (17) 41 (21) 24 (13)

None 39 (10)  25(13) 14 (8)

Note: x? tests performed to test differences in category frequencies.
Abbreviations: CTC, care transition clinic; pts, patients.

Of scheduled appointments, approximately half (53%) were com-
pleted. Of patients who attended their first CTC appointment, 20
patients (5%) returned to the CTC for ongoing care related to the
initial ED encounter. Only three patients returned to the CTC for
unrelated ED encounters. All other patients visited the CTC one
time only.

The most common care type was wound care (44%, Top 3:
suture/staple removal, cellulitis, abscess), followed by clinical
problem management (33%, Top 3: elevated blood pressure, deep
venous thrombosis/pulmonary embolism, edema), lab follow-up, and
procedure (Table 2). Wound checks had a higher rate of appointment
completion compared with clinical appointments (show rate: 63% vs.
47%; Table 2).

In the no-show analysis, patients who failed to complete their
appointment were more likely to be on Medicaid insurance (56%)
than other types of insurance (8-22%; p = .05; Table 1). We found no
significant difference between show and no-show visits in terms of
other patient factors including age, gender, race, and ethnicity.

Controlling for demographic factors, Medicaid patients were 40%
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TABLE 2 CTC appointments by care type provided and
show rate

% of all Show
# appts rate (%)

Care type provided

Wound care 179 44 63

Clinical problem management 134 33 47

Lab follow-up 83 20 43

Procedure 9 2 56
Total 405 100 53

Abbreviations: appts, appointments; CTC, care transition clinic.

TABLE 3 Results for multivariate logistic regression estimating
appointment completion from care type and demographic variables

Completed appointment (1 = completed,

Outcome variable 0 = missed)
Independent variable OR 95% CI p
Care type (ref: clinical
management)
Wound care 1.70 [1.05, 2.76] .03
Lab follow-up 0.83 [0.46, 1.50] .54
Procedure 1.28 [0.27, 6.17] 76
Medicaid insurance (ref: 0.62 [0.40, 0.97] .04
not Medicaid)
Age (years, continuous) 1.00 [0.98, 1.01] 48
Male (ref: Female) 0.83 [0.54, 1.26] .38
Black race (ref: not Black) 0.88 [0.40, 1.91] 74
Hispanic ethnicity (ref: not  0.50 [0.13, 1.98] .33
Hispanic)
ZIP same as hospital 1.26 [0.70, 2.27] 44

(ref: not same ZIP)

less likely to complete their appointment compared with patients on
other types of insurance (OR=0.62, ClI=[0.40, 0.97], p=.04;
Table 3). Wound check appointments were 1.7 times more likely to
be completed compared with clinical problem management appoint-
ments (OR=1.7, Cl=[1.1, 2.8], p =.03; Table 3).

Outcomes

Patients who completed their CTC appointment were half as
likely to revisit the ED within 30 days compared with patients
who did not complete their CTC appointment (10% vs. 20%,
p =.003). They were slightly mtore likely to be admitted to the
hospital within 30 days, but this was not statistically significant
(6% vs. 3.5%, p =.3). When controlling for demographic variables
and care type provided, the relationship held, with patients

TABLE 4 Results for multivariate logistic regression estimating
30-day ED revisit from appointment completion and demographic
variables

Outcome variable ED revisit (1 = revisit, 0 = no revisit)

Independent variable OR 95% ClI p
Completed appointment (ref:  0.51 [0.27, 0.98] .045
missed appt)
Medicaid insurance (ref: not  3.10 [1.43, 6.73] .004
Medicaid)
Care type provided (ref:
clinical management)
Wound care 0.77 [0.37, 1.59] 48
Lab follow-up 0.64 [0.28, 1.47] .29
Procedure 1.05 [0.09, 11.78] .97
Age (years, continuous) 1.03 [1.01. 1.05] .002
Male (ref: female) 1.88 [0.99, 3.58] .05
Black race (ref: not Black) 2.00 [0.42, 9.49] .39
Hispanic ethnicity (ref: not 0.31 [0.03, 2.79] .30
Hispanic)
ZIP same as hospital (ref: not 0.77 [0.41, 1.45] 42

same ZIP)

Abbreviations: appt, appointment; ED, emergency department.

completing their CTC appointment being half as likely to revisit
the ED within 30 days compared with patients who did not
complete their CTC appointment (OR=0.51, ClI=[0.27, 0.98],
p <.05; Table 4). In the analysis stratifying by Medicaid status,
completion of a CTC appointment was associated with a 60%
reduction in odds of 30-day ED revisit (OR=0.39, Cl=[0.16,
0.98]). This effect was not seen on the regression fitted with the
subset of non-Medicaid insured patients (OR=0.6, Cl=[0.21,
1.17]). The efficacy of the CTC in reducing the rate of ED revisit
also held when stratifying by care type, with CTC appointment
completion being negatively associated with 30-day ED revisit for
wound care visits (OR=0.28, 95% Cl=[0.08, 0.90]) and clinical
visits (OR=0.32, 95% Cl =[0.11, 0.97]). The subset of laboratory
appointments and procedure appointments were not analyzed
due to insufficient sample size.

Model evaluation

The pseudo-R? for the model predicting ED revisit from CTC
appointment completion and other covariates is 0.12. While not a
very high metric, the goal of this study was to evaluate relationships
between variables of interest, not to explain 100% of outcome
variance. While there may be other factors affecting ED revisit that
were not included in the model, the relationship observed between
CTC appointment completion and ED revisit remains valid and

useful.
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DISCUSSION

In this evaluation of an ED Care Transitions Clinic, we demonstrated
the ability of a CTC intervention to provide timely access to follow-up
medical care and social assistance for high-risk patients discharged
from the ED. Completion of CTC appointments was associated with
reduced 30-day ED revisit rate but not the 30-day hospitalization
rate. This finding was robust to sensitivity tests in which we stratified
by insurance status and care type. However, a significant proportion
of patients failed to complete their follow-up appointment.

Our research adds to the small but growing body of literature on
post-ED CTCs. Similar to transition interventions at Brigham Health
and Harborview Medical Center, we found that early follow-up
combined with intensive social resource assistance significantly
reduced subsequent ED visits versus a comparator group.*>¢ Other
similar care transition interventions found no difference in the 30-day
ED revisits, but primary care engagement was improved.>'” Regard-
ing subsequent hospitalization, we found that CTC participants were
slightly more likely to be hospitalized within 30 days, though the
results were not statistically significant. This contrasts with one study
of a hospitalist-staffed post-discharge clinic that was able to reduce
subsequent hospitalizations by 42%.'* This may be due to differences
in patient population, as our population had a much higher
percentage of Medicaid and minority patients. Another explanation
is that the low rate of hospitalization post-ED visit may have
underpowered this analysis.

Our CTC differs from previous ED care transitions interventions
in several key ways. First, in contrast to traditional ED care transition
interventions such as phone-based methods'® or home visits,® the
CTC provides on-site medical care during the high-risk post-ED
discharge period by clinicians. This in-person care and hand-off to
primary care clinicians may help stabilize patients' medical conditions
and reduce disease exacerbations resulting in ED revisit. This concept
is supported by studies that found interventions involving patient
education but not on-site medical treatment improved follow-up
behavior (outpatient follow-up, red flag knowledge) but had no effect
on subsequent ED utilization.>*'? Second, CTC appointments are
scheduled prior to ED discharge. Patients who have their follow-up
scheduled before leaving the ED are more likely to attend their
follow-up appointment.® Third, patients are seen in a timely manner,
with a median follow-up time of 4 days, which is on par with or faster
than follow-up times reported at other transition clinics.*>¢ Time to
follow-up has been identified as a significant factor for appointment
attendance and subsequent healthcare utilization in previous
studies.>? In the Brigham CTC, patients were seen over multiple
visits. In our clinic, the vast majority of patients were seen for
one visit only, suggesting that a short-term strategy is also a viable
method to reduce ED revisits.

One of the main strengths of this study was the success of the
CTC intervention despite a study population at high risk of
readmissions and adverse outcomes. Historically, Medicaid patients
are at higher risk of readmission compared with those with private
insurance due to barriers to outpatient care and low physician

Hospital Medicine

willingness to care for Medicaid patients.2®2%21 |n our intervention
group, 46% were on Medicaid and 25% had no insurance. In the
analysis stratified by insurance status, completion of CTC appoint-
ment was associated with significantly reduced odds of ED revisit for
Medicaid patients, despite this group being significantly less likely to
complete their CTC visit. This protective effect was not seen in the
regression fitted with the group of non-Medicaid insured patients.
Thus, the CTC intervention may be particularly effective for
uninsured and underinsured patients. This may be because of the
CTC's focus on timeliness, access, and convenience. A study of
barriers to care for Medicaid patients identified the inability to attain
timely appointments, wait times, limited clinic hours, and lack of
transportation as the main factors driving ED utilization.'® The CTC
model addresses these barriers by allowing patients to schedule
appointments during off hours at the ED and meet with patient
advocates to address transportation and other social challenges.

In terms of clinic utilization, we found that appointment follow-
through was a major drop-off point, with only half of the patients
arriving for their appointment. No-show rates are an extremely
common challenge for many ED follow-up interventions, which
report similar show rates.*>¢ In our no-show analysis, we found that
Medicaid patients were significantly less likely to complete their
appointment. This is in line with previous research reporting that
insurance status is associated with access to timely follow-up
ambulatory care.?? Early outreach by patient advocates to initiate
the social resource process ahead of scheduled appointment time
may reduce the risk of no-show, an approach used with success at
another transition clinic.'® Alternatively, the option for virtual
appointments for care not requiring in-person evaluation may
increase patient engagement. In a recent study of trauma patients
discharged from the ED, the most common reason for no-shows was
the patient perception that the appointment was not needed.?®
While these patients may not undertake the effort to attend a
physical appointment, they may still be reachable by phone or video.
Telemedicine-enhanced acute care is feasible and acceptable and has
been shown to reduce ED visits for nursing home residents.?*

Another notable finding was that wound care was the most
common service provided by the CTC, even more so than clinical
disease management (within this, primarily exacerbations of chronic
disease). While wound issues make up 4% of ED visits,>® they
composed 44% of CTC visits. Furthermore, wound care visits were
1.7 times more likely to be completed compared with clinical disease
visits. This difference could suggest that the CTC model is most
effective for addressing acute procedural issues such as suture
removal and abscess drainage, while chronic disease management is
better serviced by longitudinal care involving stronger doctor-patient
relationships. This is especially important because chronic disease is
associated with higher morbidity and mortality than procedural visits:
patients discharged from the ED with diagnoses of chronic conditions
have double the risk of subsequent adverse health outcomes
compared with patients of similar health status discharged for other
reasons.?® This underscores the importance of the CTC's aim to
refer patients to primary care. The CTC plays a different role in
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wound-care visits. Although the vast majority of ED wound-related
visits are discharged home due to lower acuity, patients are still at
risk of adverse events, with one multicenter ED study finding that a
quarter of patients had treatment failure within 7 days of incision and
drainage of abscess,?” and another study finding that 3% of all
traumatic lacerations become infected.?® Interventions to address
this problem include telehealth/smartphone-based follow-up,??3°
but as adverse outcomes are more common in low socioeconomic
status patients who may not have access to technology, a physical
brick-and-mortar approach such as the CTC may be more effective
for preventing adverse events following wound-care ED visits.

Further research should examine patient outcomes in the
longer term. To date, we do not have follow-up data on whether
patients attended their scheduled primary care appointments and/
or maintained the primary care relationships initiated at the CTC;
these data would be an important metric for future studies. Other
postdischarge patient outcomes such as mortality should be
assessed in future analyses. A recent study of more than 9 million
Medicare beneficiaries found that outpatient follow-up was
associated with a 51% reduction in mortality in 30 days.? Whether
CTC interventions can facilitate this reduction in mortality is an
area for further investigation. From a health systems perspective, a
cost-effective analysis could evaluate whether CTCs can reduce
overall healthcare spending. This is especially relevant given that
many of the operational aspects of the CTC, such as timely access
to care and the use of a dedicated team of advanced practice
nurses to serve a relatively small population and ensure high-
quality care for our patients, also incur significant costs. Finally, the
effect of CTCs on healthcare utilization and patient outcomes
should be further evaluated with multisite trials to understand
generalizability.

This study has important limitations. One of the stated goals
of the CTC is to link patients without a usual source of care to
more permanent primary care sites. However, due to system
incompatibility, we were unable to follow up with patients to
determine whether they actually established care with a primary
care site. Second, as a retrospective chart review analysis, there was a
lack of predetermined control of “usual care” so the group of patients
who missed their appointments was used as the control group.
Although missed appointments are not the ideal comparison group,
this methodology of comparing missed versus completed appoint-
ments has been used in other care transition intervention
studies.*®15 Third, although we accounted for demographic factors
including age, race, ethnicity, gender, and ZIP code, statistical analysis
did not control for other possible confounders such as the reason for
hospitalization, measures of illness severity, comorbidities, or patient
health literacy. Our patient population is predominantly urban, Black,
and of lower socioeconomic status, which may not be applicable to
other patient populations, limiting generalizability. The strength of
our study is that our intervention and analysis use real, practice-
based data that can serve as a model for other institutions seeking to
build programs to reduce ED burden and support populations at
high-risk for readmission.

CONCLUSIONS

Transition clinics are a viable method to provide timely access to
follow-up for patients discharged from the ED and may help reduce
excess ED use for ambulatory care needs. More research should be
done to investigate the factors influencing follow-up completion and

what can be done to increase appointment attendance.
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