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Abstract Objective: To understand the patient-influenced activities and characteristics asso-
ciated with return to a single postacute care transitional care clinic visit in a cohort of patients
cared for at the test health system site of the larger Comprehensive Post-Acute Stroke Services
(COMPASS) cluster randomized trial.
Design: Retrospective cohort.
Setting: A large health system.
Participants: Patients discharged directly home between June 2016 and June 2018 after sus-
taining a stroke who did not receive formal inpatient rehabilitation services while being cared
for in a single comprehensive stroke center, defined as a center that meet standards to rapidly
diagnose and treat the most complex stroke cases.
Interventions: Study participants had the opportunity to participate in a (1) 2-day call, (2)
comprehensive care transitions clinic visit, and (3) individualized care plan.
Main Outcome Measures: Patient participation in a single postacute care comprehensive care
transitions visit, ideally completed within 7-14 calendar days post discharge vs not attending
this visit. Care transition visits are where the responsibility for preventive care, other services,
and posthospital follow-up are transitioned to outpatient providers.
Results: Among 1300 eligible patients (mean age 64.8 years; 45% female; 25.4% nonwhite; 9.7%
uninsured), 95.7% had follow-up clinic visits scheduled before discharge, 22.6% received home
health referrals before discharge, 60.2% completed the 2-day call, and 63.2% attended the
COMPASS visit. Among attendees, 33.2% attended by day 14, 71.3% attended within 30 days,
and 28.7% attended after day 30. The median driving distance to the COMPASS visit was 45.9
miles or 73.9 km. Odds of visit attendance were higher if COMPASS 2-day follow up calls were
completed, if follow-up clinic appointments were scheduled before discharge, if the patient
had a primary care provider, and if the patients experienced a stroke vs a transient ischemic
attack. Additionally, when we used the number of referrals at hospital discharge for different
types of outpatient therapy as a surrogate marker of poststroke impairment, patients having
no therapy referrals (milder to no impairments) had lower odds of attending the COMPASS visit
than those with 1 therapy referral. Likewise, those with more than 1 referral were also less
likely to attend the COMPASS visit.
Conclusions: This analysis highlights that scheduling visits at discharge and completing timely
telephone follow-up shortly after discharge may lead to greater adherence to in-person clinic
follow-up after stroke.
ª 2019 The Authors. Published by Elsevier Inc. on behalf of the American Congress of Rehabil-
itation Medicine. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
Individuals who experience strokes, and those who support
them, can have their lives significantly changed as they
navigate the sequelae, including long-term disabilities,
chronic comorbidities, and mental, social, and physical
challenges. With prompt, high-quality care and support
that starts during inpatient hospitalizations and continues
as patients transition back into their communities, out-
comes can be improved.1 Because the average length of
hospital stay for stroke in the United States (US) is just 4-5
days,2,3 patients, families, and providers have a short
window of time for discharge planning, especially when
considering the complex nature of stroke and diverse needs
of individual survivors.4 Prompt engagement in care and
secondary prevention is paramount for patients with stroke
because their risks of experiencing recurrent stroke events
are highest in the first 6 months post stroke.5,6

Engaging in health care appointments and self-
management activities in the weeks after hospitalizations
can be particularly challenging because patients often need
to juggle visits to multiple different providers, adhere to
new complex medication regimens, and manage these
expectations in the context of having new deficits and
needs. Unfortunately, upward of 17%-21% of those dis-
charged after an index stroke are readmitted within 30
days,3,7,8 35% are readmitted within 90 days,8,9 and 43%-
62% are readmitted within a year,7,8 often for indications
deemed preventable.10 It is likely that many of these
readmissions could be avoided if well-coordinated transi-
tional care visits and services were available and effec-
tively used.11

As part of the funding received from the Patient
Centered Outcomes Institute to implement a pragmatic
cluster randomized trial (named the Comprehensive Post-
Acute Stroke Services trial [COMPASS]),12 we initially
engaged a testing site, also called a vanguard site, to test
and enhance implementation activities, data collection
processes, and analytical methods in preparation for the
larger trial. The vanguard site additionally served as the
clinical coordinating site for the COMPASS trial.

At the vanguard site, we developed, implemented, and
evaluated a comprehensive, evidenced-based, postacute
care model for patients who experienced a stroke or
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transient ischemic attack (TIA). Trial participants were
those who were discharged directly to their homes after
their hospitalizations. Postacute care coordinators reached
out to patients within 2 business days of their discharge
date to complete the COMPASS 2-Day Call. Patients were
expected to attend a single transitional care visit within
7-14 calendar days post discharge.

In this current analysis of the vanguard site, we evalu-
ated patients’ visit attendance at the transitional care
follow-up clinic visit on a patient cohort. We explored the
patient and patient-influenced characteristics associated
with attending vs not attending the transitional care visit,
henceforth called the COMPASS visit.

Understanding the characteristics of patients who
attend transitional care visits and the activities that are
associated with enhanced attendance is of interest to many
stakeholders including health systems, clinicians, adminis-
trators, community-based organizations, payers, and
others. Identifying characteristics associated with greater
or lesser visit attendance can help guide targeted outreach
activities to enhance engagement in transitional services
and assist with program planning for current and future
transitional care models.
Methods

Sample and data sources

A tertiary care center served as the vanguard test site. By
focusing on just 1 clinical site, we minimized the effect of
health care system factors on visit attendance and thus can
more easily disentangle the patient-influenced factors
associated with attending the clinic visit. We analyzed data
on 1300 patients enrolled at the WFBMC site between June
27, 2016, and June 30, 2018. Patients were eligible for the
COMPASS trial if they were 18 years or older; spoke English
or Spanish; were diagnosed as having an acute ischemic
stroke, hemorrhagic stroke (excluding subdural or aneu-
rysmal hemorrhage), or TIA; and were discharged directly
Fig 1 Conceptual model: patient influenced factors associated
discharge; f/u, follow-up.
home.12 All patients discharged home were eligible,
regardless of stroke severity. Data were collected from
each patient’s hospitalization and via a phone call made
ideally within 2 business days of hospital discharge (the
COMPASS 2-day phone call) by a postacute care coordinator.
The phone-call interview data were collected from either
the patients or their caregivers. These data included pa-
tient demographics, medical history, stroke severity, num-
ber and types of therapy referrals made at hospital
discharge (physical, occupational, or speech/language
therapy), noted barriers to transportation, and whether
home health care services were arranged. Additionally,
patients were asked if they had scheduled appointments to
see their primary care provider and if they had scheduled
their 7-14 day COMPASS visit. Full descriptions of our
methods, processes, and the overall COMPASS care model
guiding the parent trial have been previously published.12,13

Institutional review board approval was granted through
the prime institution’s institutional review board. At 90
days postindex hospital discharge, patients provided verbal
informed consent for collection of outcomes.14 The data
that support the findings of this study are available by
request from the corresponding author.
Conceptual model

We developed a conceptual model that describes key var-
iables captured during the COMPASS study that may influ-
ence a patient’s decision making and ability regarding
attending the COMPASS visit (fig 1). These include stroke
severity, presence of a caregiver, payer status, whether a
postacute visit was scheduled before hospital discharge,
whether the patient or caregiver completed a 2-day post
discharge phone call with a postacute care coordinator, and
whether they were referred for rehabilitation services at
hospital discharge. Other prespecified factors include hav-
ing a primary care provider (PCP), the distance in miles or
km between their residence and the COMPASS visit site, and
other patient medical comorbidities and characteristics.
with attendance at the COMPASS visit. Abbreviations: d/c,
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Statistical analysis

We performed descriptive univariate analyses and multi-
variable logistic regression analysis to identify which char-
acteristics were associated with attending the COMPASS
after hospital discharge (tables 1 and 2). We used backward
stepwise selection in our multivariable logistic regression
model to identify predictors of COMPASS visit attendance.
We estimated the odds ratios and 95% confidence intervals
for attendance at the COMPASS visit associated with each
variable in this adjusted model.

Selection of variables for model
The following variables were considered for inclusion in the
logistic regression model: age, race (white vs nonwhite),
sex, ethnicity (Hispanic vs non-Hispanic), body mass index,
aphasia, indicator for a follow-up visit scheduled at
discharge, indicator for 2-day call completion, history of
stroke, history of TIA, stroke diagnosis (stroke vs TIA) and
National Institutes of Health Stroke Scale (NIHSS) score
(categorized as 0, 1-4, 5-42; a categorization driven by
having only 20% of values in the 5-42 range). We also
included absolute number of referrals to physical therapy,
speech therapy, or occupational therapy at discharge (0-3),
an indicator of home health referral at discharge, docu-
mentation of a PCP, payer source, presence of a caregiver,
and driving distance to the COMPASS clinic categorized as 0-
30 (0-48.3), 30-60 (48.3-96.6) or >60 (96.6) miles (km)
measured using geocodes.

Missing data
The following variables exhibited some level of missing
data: race, NIHSS score, absolute number of referrals to
rehabilitation, whether there were home health referrals
or not, whether or not the patient had insurance coverage,
body mass index, and ethnicity. Missing predictor variables
were imputed using multiple imputation by chained equa-
tions.15,16 The equations used in the procedure were
themselves derived using a backward selection process for
each (generalized) linear model using the complete set of
covariates and employing a cutoff of aZ0.2. We con-
structed 50 pseudo-complete data sets that were each
analyzed, and the results were then combined using stan-
dard techniques to estimate covariate effects and perform
tests of association.16,17 We eliminated variables that were
not significant at the aZ0.1 level based on this combined
inference, with the exception of NIHSS score and stroke
diagnosis, which were not subject to model selection.
Because of the amount of missing data of the NIHSS, we
used number and types of referral post discharge as an
indicator of stroke severity.

The final model results are shown in table 2.
Results

As of June 30, 2018, a total of 1300 patients were eligible and
enrolled for the postacute COMPASS visit at the vanguard site
(see table 1). Overall, 822 participants (63.2%) completed
the COMPASS visit. Of the 822 patients who completed the
visit, 33.2 % completed the visit within 14 days, an additional
38.1% attended by day 30, and 28.7 % were seen after 30
days. The median number of days from hospital discharge to
attendance at the clinic visit was 20 (interquartile range,
12-34). In our univariate analysis, among those that
completed the COMPASS visit, 66.2% received and completed
a 2-day phone call, whereas 50% of those who did not attend
the visit completed a 2-day phone call. Using the number of
referrals at hospital discharge for different types of outpa-
tient therapy as a surrogate marker of poststroke impair-
ment, where more referrals indicate greater impairment,
patients who did not have any therapy referrals (thus mild-
to-no impairment) were less likely than those with a single
referral to attend theCOMPASS visit. Patientswithmore than
1 outpatient therapy referral, thus who likely hadmoderate-
to-severe impairments, were also less likely to attend the
COMPASS visit than those with 1 referral. Those referred
specifically to receive home health care were less likely to
attend the COMPASS visits. Those who experienced a stroke
vs a TIA and those with a PCP vs no PCP were more likely to
attend the COMPASS visit.

The multivariable logistic regression analysis (see table 2
and fig 2) identified statistically significant adjusted odds
ratios (P<.05) for greater attendance of the COMPASS visit,
with independent effects for having a follow-up visit
scheduled at discharge, completing the 2-day call, having a
PCP documented at study enrollment, and having had a
stroke vs a TIA at the index hospitalization. Receipt of a
single referral to outpatient therapy on discharge, sug-
gesting milder impairment, was weakly associated with
greater odds of attending the COMPASS visit compared with
those with no referrals or more than 1. Driving distance,
including distances of >60 miles or 96.6 km as measured
from patients’ homes to the COMPASS visit site, was not
associated with visit attendance rates. Other variables
without independent effects on visit attendance included
sex, history of stroke before the index hospitalization,
race, receipt of a referral for home health services, and
having medical insurance.
Discussion

Our findings offer a unique contribution to the transitional
care literature by highlighting characteristics of patients
with recent strokes who are more likely to attend a struc-
tured and comprehensive transitional care visit. To our
knowledge, this may be one of the first studies dedicated to
describing these characteristics among survivors of stroke.

Based upon the experiences of 1300 patients with stroke
discharged directly home after an index stroke or TIA at a
single institution, our results suggest that those on the
opposite spectrums of stroke severity (those with very mild
and those with severe limitations) may need additional
outreach efforts to optimize their engagement with tran-
sitional services. Our results also highlight the importance
of having outpatient visits scheduled before hospital
discharge and close follow-up via phone communications
shortly after discharge to enhance attendance at care
transition visits.

Our results reflect similar conclusions reached by au-
thors evaluating posthospital follow-up among patient
populations beyond survivors of stroke.18-23 Thus, although
we were unable to find other stroke-specific studies



Table 1 Baseline characteristics according to completion status of the COMPASS transitional care clinic visit

Characteristic Overall
(NZ1300)

Visit Completed
(nZ822)

Visit Not Completed
(nZ478)

P Value*

Age (y), mean � SD 64.8�14.5 65.0�14.3 64.5�14.8 .5887
Female, n (%) 585 (45.0) 384 (46.7) 201 (42.1) .1030
Race, n (%)

White 964 (74.6) 621 (76.1) 343 (71.9) .0947
Nonwhite 329 (25.4) 195 (23.9) 134 (28.1)
Missing, n 7 6 1

Hispanic ethnicity, n (%) 38 (2.9) 23 (2.8) 15 (3.1) .7292
Missing, n 4 3 1

Uninsured, n (%) 124 (9.7) 67 (8.3) 57 (12.2) .0211
Missing, n 23 11 12

Diagnosis, n (%)
Stroke 1028 (79.1) 666 (81.0) 362 (75.7) .0238
TIA 272 (20.9) 156 (19.0) 116 (24.3)

NIHSS, n (%)
Z0 337 (29.8) 215 (29.5) 122 (30.3) .1428
Z1-4 565 (50.0) 377 (51.8) 188 (46.7)
Z5-42 229 (20.2) 136 (18.7) 93 (23.1)
Missing, n 169 94 75

Aphasia at admission, n (%) 283 (21.8) 180 (21.9) 103 (21.5) .8829
Caregiver present at discharge, n (%) 1147 (88.2) 727 (88.4) 420 (87.9) .7557
Primary care physician on record, n (%) 1009 (77.6) 674 (82.0) 335 (70.1) <.0001
Medical history & comorbidity, n (%)

Hypertension 942 (72.5) 600 (73.0) 342 (71.5) .5740
Diabetes mellitus 421 (32.4) 259 (31.5) 162 (33.9) .3760
Prior stroke 259 (19.9) 156 (19.0) 103 (21.5) .2633
Prior TIA 88 (6.8) 56 (6.8) 32 (6.7) .9349
Atrial fibrillation 179 (13.8) 109 (13.3) 70 (14.6) .4850
Heart failure 97 (7.5) 56 (6.8) 41 (8.6) .2430
Coronary artery disease 268 (20.6) 172 (20.9) 96 (20.1) .7178
Depression 86 (6.6) 57 (6.9) 29 (6.1) .5441
BMI, mean � SD 29.2�7.0 29.2�6.6 29.2�7.6 .9281
Missing, n 323 209 114

Postacute follow-up, n (%)
Follow-up visit scheduled prior to discharge 1244 (95.7) 795 (96.7) 449 (93.9) .0172
COMPASS 2-day call completed 783 (60.2) 544 (66.2) 239 (50.0) <.0001
COMPASS clinic visit completed 822 (63.2)

Home health referral at discharge, n (%) 279 (22.6) 172 (21.8) 107 (23.9) .3942
Missing, n 65 34 31

No. of therapy referrals at discharge, n (%)y

0 767 (62.1) 490 (62.2) 277 (62.0) .0441
1 191 (15.5) 136 (17.3) 55 (12.3)
2 182 (14.7) 108 (13.7) 74 (16.6)
3 95 (7.7) 54 (6.9) 41 (9.2)
Missing, n 65 34 31

Distance to COMPASS clinic location, n (%)
0-30 miles (0-48.3km) 727 (55.9) 472 (57.4) 255 (53.3) .1040
30-60 miles (48.3-96.6km) 306 (23.5) 196 (23.8) 110 (23.0)
>60 miles (>96.6km) 267 (20.5) 154 (18.7) 113 (23.6)

Abbreviation: BMI, body mass index (calculated as weight in kilograms divided by height in meters squared).
* P value based on a c2 test for categorical variables and a t test for continuous variables.
y Referrals include those to physical therapy, occupational therapy, and speech and language therapy.
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evaluating factors associated with attending transition
visits, other investigators have evaluated variables associ-
ated with greater or lesser attendance soon after hospital
or emergency department (ED) visits among populations not
specifically restricted to survivors of stroke. Their work
adds insights into our findings and may help guide our future
work in the population with stroke.

For instance, Lam et al performed a retrospective cohort
study of 214 patients discharged from hospitals in Toronto,
where they identified that having a primary care



Table 2 Parameter estimates averaged over 50 imputed data sets: Multivariable logistic

Parameter Parameter
Estimate

Odds Ratio* 95% Confidence
Limits for Odds
Ratio

P Valuey

Visit scheduled at dischargeZyes 0.6809 1.98 1.13 3.44 .02
2-Day follow-up call completedZyes 0.6931 2.00 1.58 2.53 <.0001
SexZfemale 0.2034 1.23 0.97 1.55 .09
DiagnosisZstroke 0.5434 1.72 1.26 2.36 .0007
NIHSS scoreZ0z 0.2269 1.26 0.85 1.85 .25
NIHSS scoreZ1-4 0.2140 1.24 0.89 1.73 .21
NIHSS scoreZ5-42 0.0000
Has primary care providerZyes 0.6433 1.90 1.45 2.50 <.0001
No. of discharge therapy referralsZ0 0.3430 1.41 0.88 2.27 .16
No. of discharge therapy referralsZ1 0.5278 1.70 0.99 2.91 .06
No. of discharge therapy referralsZ2 0.0438 1.05 0.62 1.76 .87
No. of discharge therapy referralsZ3 0.0000

* Odds ratio comparing to reference group. For example, the odds ratios for NIHSS score compared with the 5-42 group.
y P values are based on maximum likelihood estimates averaged over 50 imputed data sets. The MI and MIANALYZE procedures in SAS

were used for this analysis.
z NIHSS score and stroke diagnosis were included in the model as variables of perceived a priori importance. All other variables were

selected for inclusion in the model using the methods described above.
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appointment booked before hospital discharge increased
the odds of patients attending follow-up appointments
within 14 days post discharge.23 Similar to our study, pa-
tient sex was not associated with visit attendance at the
0.05 level. In their study, they were able to differentiate
whether or not patients were given postdischarge ap-
pointments with specialists or PCPs and noted that referrals
to specialists reduced the odds of attending visits with PCPs
within the 2-week time period. Their study also noted
enhanced odds of attending a visit with a PCP if the patient
had established familiarity with a PCP vs when patients
were requesting new PCPs.23 We cannot ascertain whether
or not such an association exists with our data because we
Fig 2 Multivariable logistic model, odds
did not specifically ask about the strength or length of
subjects’ relationships with PCPs.

Among a large US urban general medicine population
discharged from both EDs and inpatient stays from the New
York-Presbyterian Hospital/Weill Cornell Internal Medicine
Center, Sinha et al noted that each additional year of age
was associated with 1% higher odds of completing a follow-
up appointment within 14 days.24 Additionally, for both
groups, greater numbers of comorbid conditions were
associated with greater odds of attendance. Women had
37% greater odds of attending the outpatient visits than
men, but only for the inpatient stay group. For the inpa-
tient cohort, longer lengths of stay were also associated
ratios for attending the COMPASS visit.
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with greater compliance with outpatient visits. Like our
study, insurance status was not associated with attendance
at outpatient visits.

In a retrospective analysis by Messina et al, 1174 pa-
tients being discharged from a safety-net ED in Indian-
apolis, Indiana, were offered a dedicated phone line and
24-hour-a-day ED staff member assistance with scheduling
follow-up visits with various medical specialists.25 In their
study, the follow-up visits were free of charge. Unlike our
study, they noted greater follow-up visit attendance among
older patients. They also analyzed whether the type of
outpatient medical specialty provider referral was associ-
ated with greater or lesser attendance at the respective
follow-up visits and found greater attendance rates with
ophthalmology follow-up appointments, with lesser atten-
dance (in decreasing order) with urology, neurology, and
other specialist appointments. Race, similar to our findings,
was not associated with visit attendance. The unusually
high compliance rates with follow-up care in their study
(80% vs a reported benchmark of 65% in ED follow-up
studies) may indicate particularly promising strategies to
include in current or future transitions programs, including
using dedicated phone lines for patients to make their own
appointments before discharge, offering lower-cost alter-
natives for follow-up care, and implementing standard
scheduling processes and templates.

Lastly, in an analysis using medical claims on more than
78,000 patients who experienced ischemic strokes between
January and November 2012 throughout the United States,
Terman et al found that 61% and 16% visited a PCP or
neurologist, respectively, within 30 days of their hospitali-
zation. Greater odds of attendance at primary care visits
was associated with older age, female sex, presence of
uncomplicated diabetes mellitus, and having home health
services.26 Black patients were less likely to attend primary
care and neurology visits than white patients. Interestingly
being female and having home health visits were associated
with lower odds of attending the neurology visits.
Study limitations

Our study has some limitations, which include missing data
and potential for measurement error in, for example, the
presence of a PCP. We do not know which patients had prior
relationships with PCPs before their index hospitalizations.
We learned from many of our clinical team members that
patients were often set up with PCPs after their stroke as
part of hospital discharge planning or as part of the 2-day
call activities. Thus, it is challenging to know how to
interpret associations between having a PCP and attending
the COMPASS visits, but if the estimate of the effect of
having a relationship with a PCP is diluted by the mere
naming of a PCP in the database for some cases, the bias in
our estimate would be toward the null. Our team intends to
explore this using administrative claims data where we will
evaluate associations between having established PCPs vs
new PCPs and transitional care visit attendance among the
insured population. Second, despite our assumption that
hospital-level factors would be held constant in this
context, we do not know if there may have been some
variation in availability of COMPASS visits and outreach
efforts by staff members making the 2- day calls on any
given day; thus, our results may be affected by unmeasured
site-level factors. However, we cannot predict the direc-
tion of influence this may have had on our odds ratio esti-
mates. Lastly, it is known that a complete-case analysis can
lead to biased effect estimates. To address this, our ana-
lyses used multiple imputation by chained equations to
account for missing covariates in our regression analyses.

Conclusions

We found that activities that require patient engagement
with health system processes, such as participation in 2-day
calls and working with hospital staff to arrange post-
discharge care visits, were associated with enhanced
attendance at a transitional stroke care visit. Our results
reinforce the importance of coordinating care in and
around the time of hospital discharge to improve the
attendance at these visits such that all patients are given
the opportunity to engage with providers and care teams to
assess patients’ needs post stroke and ensure pathways to
optimal secondary prevention and recovery.
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