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BACKGROUND: Post-hospital discharge follow-up ap-
pointments are intended to evaluate patients’ recovery
following a hospitalization, but it is unclear how appoint-
ment statuses are associated with readmissions.
OBJECTIVE: To examine the association between post-
discharge ambulatory follow-up status, (1) having a
scheduled appointment and (2) arriving to said appoint-
ment, and 30-day readmission.

DESIGN AND SETTING: A retrospective cohort study of
patients hospitalized at 12 hospitals in an Integrated De-
livery Network and their ambulatory appointments in that
same network.

PATIENTS AND MAIN MEASURES: We included 50,772
patients who had an ambulatory appointment within
18 months of an inpatient admission in 2018. Pri-
mary outcome was readmission within 30 days post-
discharge.

KEY RESULTS: There were 32,108 (63.2%) patients with
scheduled follow-up appointments and 18,664 (36.8%)
patients with no follow-up; 28,313 (88.2%) patients ar-
rived, 3149 (9.8%) missed, and 646 (2.0%) were
readmitted prior to their scheduled appointments. Overall
30-day readmission rate was 7.3%; 6.0% [5.75-6.31] for
those who arrived, 8.8% [8.44-9.25] for those without
follow-up, and 10.3% [9.28-11.40] for those who missed
a scheduled appointment (p < 0.001). After adjusting for
covariates, patients who arrived at their appointment in
the first week following discharge were significantly less
likely to be readmitted than those not having any follow-
up scheduled (medical adjusted hazard ratio (aHR) 0.57
[0.47-0.69], p < 0.001; surgical aHR 0.58 [0.44-0.75], p <
0.001) There was an increased risk at weeks 3 and 4 for
medical patients who arrived at a follow-up compared to
those with no follow-up scheduled (week 3 aHR 1.29
[1.10-1.51], p=0.001; week 4 aHR 1.46 [1.26-1.70], p <
0.001).

CONCLUSIONS: The benefit of patients arriving to their
post-discharge appointments compared with patients
who missed their follow-up visits or had no follow-up
scheduled, is only significant during first week post-dis-
charge, suggesting that coordination within 1 week of
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discharge is critical in reducing 30-day readmissions.
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INTRODUCTION

Ambulatory follow-up appointments are intended to evaluate
patients’ recovery following a hospitalization and adjust treat-
ments if necessary. In the event of a post-discharge complication,
a well-timed follow-up appointment may prevent a costly hospi-
tal readmission arising from medication discrepancy or acute
decompensation.'> However, follow-up appointments are
underutilized, while an estimated $17.4 billion per year was spent
on readmissions for Medicare patients during the last decade.
The Centers for Medicare and Medicaid Services (CMS) have
implemented the Hospital Readmission Reduction Program and
applied payment reductions to hospitals that do not meet the
expected 30-day readmission rates in specified patient popula-
tions.* Because of these consequences, hospital administrators
and healthcare providers alike have made and prioritized efforts
to reduce 30-day hospital readmission rates.”

Improving discharge planning, patient education, and med-
ication reconciliation are a few of the interventions aimed at
reducing readmission rates.”'* Timely follow-up with a pri-
mary care physician can reduce the risk of readmission, but
this has been proven only in specific patient populations.'* !¢
Patients with congestive heart failure and atrial fibrillation
have been shown to benefit from an early post-discharge
follow-up,'”'® yet aggressive follow-up for patients with
myocardial infarction did not significantly lower readmission
rates.'” Overall, the impact of ambulatory follow-up appoint-
ments on 30-day readmission rates is inconsistent.”!>2%2*
One limitation of the current literature is that prior studies,
which have been largely based on billing data, are only able to
ascertain whether a patient arrived at a follow-up appointment
or not. The scheduled status for a patient—i.e., whether the
patient actually had an appointment, but missed it—has been
largely unavailable. As patients who have a scheduled ap-
pointment may bypass navigating healthcare systems
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compared to those with no appointment scheduled, this is an
important element to consider in readmission risk assessments.

The intent of this study is to examine the association be-
tween different types of post-discharge follow-up statuses and
30-day readmission risk using a large health system electronic
health record. Specifically, we aimed to assess the readmission
risk of (1) having a scheduled appointment and (2) arriving to
said appointment. We hypothesize that those who arrive at
scheduled appointments have lower 30-day readmission com-
pared to those who either miss scheduled appointments or do
not have scheduled appointments. Additionally, we hypothe-
size that those patients who miss a scheduled appointment
have the highest risk of hospital readmission. We also exam-
ined the association of post-discharge follow-up timing with
30-day readmission, by evaluating readmission rates at 7, 14,
21, and 28 days post-hospitalization.

METHODS
Data Source

Data for this study was obtained from the enterprise inpatient
electronic health record (EHR; Sunrise Clinical Manager,
Allscripts, Chicago, IL), which covers 13 of the hospitals from
a large health system in New York, and the enterprise ambu-
latory EHR (Touchworks, Allscripts, Chicago, IL), which is
used at over 450 ambulatory locations.

Study Population

In order to assess the association between ambulatory appoint-
ment status and 30-day readmission risk, we queried the inpa-
tient EHR database to obtain data on inpatient admissions in
2018. We excluded admissions to the obstetrics, psychiatry, and
hospice or palliative care services, patients under the age of 21,
and admissions lasting less than 24 hours. Inpatient admissions
were excluded from the dataset if the patient died during the
index hospitalization or within 30 days of discharge. For pa-
tients with multiple hospitalizations, one inpatient admission
was randomly chosen as the index in order to avoid overrepre-
sentation of patients with multiple readmissions.

Data on follow-up visits within 30 days of discharge were
obtained from the ambulatory EHR database. The health system
Enterprise Master Patient Index was used to link patients’
inpatient admissions with their ambulatory visits. We included
patients who had at least one visit at a health system ambulatory
primary care or specialist location using the ambulatory EHR in
the 18 months prior to their first admission of 2018. We chose to
include only these patients in order to investigate a population
who previously received ambulatory care within the integrated
delivery network and are therefore more likely to have consis-
tent follow-up within the health system. The ambulatory data
collected included visits from July 1, 2016 (18 months prior to
the earliest possible admission date), to January 30, 2019 (30
days after the last possible discharge date).

30-Day Readmission and Post-discharge Fol-
low-up

The primary outcome was all-cause unplanned hospital read-
mission within 30 days following hospital discharge. Using
the date of a patient’s index admission, we created a binary
marker that identified subsequent admissions leading to a 30-
day readmission. We excluded planned readmissions from the
analysis. We used the discharge disposition to identify index
visits that ended with a planned readmission prospectively,
and we used the admission source code to identify visits where
the admission was planned or scheduled (these are standard
markers in the health system to identify planned or unplanned
readmissions).

For post-discharge follow-up, each patient had one of the
following follow-up appointment statuses: 1) follow-up ap-
pointment scheduled and arrived, 2) follow-up appointment
scheduled and missed, and 3) follow-up not scheduled. We
included the following ambulatory appointment types: return
patient appointments, new patient appointments, post-
operative appointments, and hospital follow-up appointments.
The appointment statuses were dichotomized into either ar-
rived or missed (the latter regardless of a coded “no show” or
previous cancellation). We excluded appointments that were
left as pending after the appointment date had passed. For
patients with multiple follow-up appointments within 30 days
of discharge, all qualifying appointments were included. Pa-
tients with multiple follow-up appointments were given a
status of arrived provided they arrived to at least one of their
scheduled appointments, even if others were missed.

Covariates

Demographic and clinical features associated with 30-day
readmissions were obtained, including patient gender, age,
race/ethnicity, LACE index, discharge disposition, length of
stay, inpatient service specialty, and facility type (tertiary
versus community hospital).*'®?> Race and ethnicity was
categorized to non-Hispanic White, non-Hispanic Black, His-
panic, Asian, and Other. The LACE index has been used to
predict the risk of unplanned readmission within 30 days after
hospital discharge in both medical and surgical patients.”® We
looked at each component of the LACE index when examin-
ing differences between patient groups: length of stay of the
index admission (L component), acuity of the admission (A
component), comorbidities (C component), and number of
Emergency Department visits within the last 6 months (E
component). The overall summed LACE score was used in
the analyses.

Statistical Analysis

We first described patients’ characteristics by (1) appointment
scheduled status and (2) appointment arrival status. These
characteristics are reported as number with percentage or
mean with standard deviation, where appropriate. We used
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the chi-squared test for categorical variables and Kruskal-
Wallis for continuous variables across all groups to test for
differences by appointment scheduled status and appointment
arrival status. For multivariate analysis, we used a Cox pro-
portional hazard model with time-varying covariates (post-
discharge week of appointment) to calculate the effect of
variables on the time to 30-day readmission.”> Patients who
were readmitted prior to their scheduled follow-up visit were
excluded from this analysis. Most patients are not readmitted
within the 30-day follow-up period and their data produce
censored observations. The Schoenfeld residuals test the inde-
pendence between residuals and time and hence test the pro-
portional hazard assumption in the Cox model.”” We used a
step function in order to adjust for the non-proportional effect
of a patient’s appointment status on readmission. Because the
readmission rates between the medical and surgical patient
populations were significantly different, we stratified the anal-
ysis on the inpatient service. We converted the discharge
disposition to a binary variable equal to 1 if the patient was
discharged home and 0 for other discharge dispositions. We
also grouped the principal discharge diagnosis into standard
ICD-10 diagnosis code groups. There was no missing data and
all of the models satisfied the proportional hazards
assumption. We also performed a sensitivity analysis to ex-
amine whether the results were consistent when we included
patients who did not have ambulatory care within the past 18
months at the health system. This analysis allowed inclusion
of new patients and established patients who did not seek
medical care within the past 18 months. All analyses were
performed using the R programming language, version 3.5.0

Qualifying inpatient
admission in 2018
(n=151,783)

]

Care provider in
Northwell system
(n=73,841)
|

Randomly sample 1
inpatient admission

(R Foundation for Statistical Computing, Vienna, Austria).
The R packages used for analysis include dplyr, ggplot2,
tableone, lubridate, survival, and survminer.”8 =2 A p value <
0.05 was considered significant. This study was approved by
the Northwell Health Institutional Review Board.

RESULTS

We identified 50,772 patients who had both an inpatient
admission in 2018 and an ambulatory appointment with a
primary care provider or specialist within the 18 months prior
to their first admission of 2018 (Fig. 1). The final cohort
consisted of 32,108 (63.2%) patients with a scheduled
follow-up appointment and 18,664 (36.8%) patients with no
scheduled follow-up. Of the patients with a scheduled follow-
up, 28,313 (88.2%) patients arrived to a follow-up appoint-
ment, 3149 (9.8%) missed all their appointments, and 646
(2.0%) were readmitted prior to their appointments. Overall,
3680 patients were readmitted within 30 days of discharge
(readmission rate 7.3%). When stratified by their follow-up
appointment status, patients who arrived at a follow-up were
readmitted least often (6.0% [95% CI 5.75-6.31]); patients
without follow-up scheduled had a readmission rate of 8.8%
(95% CI 8.44-9.25); and patients who missed a scheduled
appointment were readmitted most often with a readmission
rate of 10.3% (95% CI1 9.28-11.40).

We first examined patient characteristics by scheduled
appointment status (Table 1). Patients with a scheduled
follow-up were younger, had a lower final LACE score,

per patient
(n=150,772)
P N\
Patients with Patients with a

no appointment

scheduled appointment
(n=32,108)

(n = 18,664)
/

N

Missed Attended Readmitted prior to
follow-up appointment | | follow-up appointment | | follow-up appointment
(n=3,149) (n=28,313) (n=646)

Figure 1 Flow chart of study population.
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and had a lower 30-day readmission rate compared to
those with no follow-up appointment scheduled (p value
< 0.001). When we examined patients by arrival status to
scheduled appointment (Table 2), those who arrived at
their appointment tended to be younger, have a lower
LACE score, were more frequently admitted to a surgical
service (versus medical) and a tertiary facility (versus
community), and were discharged home more often than
patients without follow-up (p value < 0.001).

Characteristics of Patients Readmitted in 30
Days Post-discharge

We found that a lower percentage of patients who were
readmitted within 30 days of discharge arrived to a
follow-up appointment compared to patients who were
not readmitted (46.4% vs. 57.3%, p value < 0.001).
Also, a higher percentage of patients who were
readmitted had no follow-up scheduled (44.8%) com-
pared to those who were not readmitted (36.6%). Other
demographic characteristics associated with 30-day read-
mission included being male (49.4% vs. 43.6%, p <
0.001) and older age (81 years or older) (26.2% vs.
21.1%, p < 0.001). Clinical characteristics associated
with 30-day readmission were LACE Score, discharge
disposition, and inpatient service specialty (all p values
< 0.001) (Table 3).

Hospital Readmission at 7, 14, 21, and 28 days

To examine the significance of readmission by follow-up
appointment status at 7, 14, 21, and 28 days post-discharge,
we ran a fully adjusted Cox model for (1) arrived at follow-up
and (2) scheduled but missed follow-up compared to (3) no
follow-up appointment adjusting for covariates (Table 4). In
order to examine how appointment status changes from week
to week, we used a step function in the Cox proportional
hazards model. Patients who arrived at their appointment in
the first week following hospital discharge were significantly
less likely to be readmitted than those not having any follow-
up. This risk reduction was significant in both patients
discharged from the medical service (adjusted hazard ratio
[aHR] 0.57 [95% CI1 0.47-0.69], p < 0.001) and the surgical
service (aHR 0.58 [95% CI 0.44-0.75], p < 0.001). Patients
discharged from the medical service who arrived at their
follow-up appointment had increased likelihood of readmis-
sion in both weeks 3 and 4 post-discharge compared to pa-
tients with no follow-up (week 3 aHR 1.29 [95% CI 1.10—
1.51], p < 0.001; week 4 aHR 1.46 [95% CI 1.26-1.70], p <
0.001). A sensitivity analysis, which included patients who did
not have any ambulatory care visit at the health system within
the past 18 months, showed that the risk of readmission
remained decreased for patients who had follow-up visits
within 1 week (medical service aHR 0.61 [95% CI 0.52—
0.73], p < 0.001; surgical service aHR 0.69 [95% CI 0.54—

Table 1 Characteristics of Patients Discharged with and Without a Follow-up Appointment

All patients With an appointment Without appointment p value

Number of patients 50,772 32,108 18,664
30-day readmission, No. (%) 4326 (8.5) 2676 (8.3) 1650 (8.8) 0.05
Female, No. (%) 28,378 (55.9) 17,744 (55.3) 10,634 (57.0) < 0.001
Age, No. (%)
21-40 4293 (8.5) 2824 (8.8) 1469 (7.9) < 0.001
41-60 12,643 (24.9) 8488 (26.4) 4155 (22.3)
61-80 22,899 (45.1) 15,087 (47.0) 7812 (41.9)
81+ 10,937 (21.5) 5709 (17.8) 5228 (28.0)
Race/ethnicity, No. (%)
White + Non-Hispanic 30,772 (60.6) 19,163 (59.7) 11,609 (62.2) < 0.001
Black + Non-Hispanic 7924 (15.6) 4897 (15.3) 3027 (16.2)
Other/Multiracial 3199 (6.3) 2096 (6.5) 1103 (5.9)
Hispanic 4979 (9.8) 3284 (10.2) 1695 (9.1)
Asian 2900 (5.7) 1986 (6.2) 914 (4.9)

Unknown 998 (2.0) 682 (2.1) 316 (1.7)
Final LACE Score, mean (SD)
L component 3.62 (1.35) 3.58 (1.34) 3.68 (1.36) < 0.001
A component 2.00 (1.41) 1.76 (1.48) 2.43 (1.18)
C component 2.96 (1.88) 2.86 (1.88) 3.14 (1.86)
E component 1.64 (1.56) 1.55 (1.55) 1.77 (1.57)
Discharge disposition, No. (%)
Home 35,651 (70.2) 23,667 (73.7) 11,984 (64.2) < 0.001
Home care 7048 (13.9) 4750 (14.8) 2298 (12.3)
Skilled nursing facility 4400 (8.7) 1873 (5.8) 2527 (13.5)
Rehab 2662 (5.2) 1427 (4.4) 1235 (6.6)
Other 684 (1.3) 266 (0.8) 418 (2.2)
Against medical advice 327 (0.6) 125 (0.4) 202 (1.1)
Length of stay, mean (SD) 4.00 [2.00, 6.00] 4.00 [2.00, 6.00] 4.00 [3.00, 6.00] < 0.001
Inpatient service specialty, No. (%)
Medicine 32,762 (64.5) 17,931 (55.8) 14,831 (79.5) < 0.001
Surgery 17,822 (35.2) 14,092 (43.9) 3730 (20.0)
Other 188 (0.4) 85 (0.3) 103 (0.6)
Tertiary facility, No. (%) 37,552 (74.0) 25,292 (78.8) 12,260 (65.7) < 0.001




1218 Coppa et al.: Post-discharge Follow-up Appointment Status and 30-Day Readmission JGIM

Table 2 Characteristics of Patients with an Appointment Who Arrived or Missed the Appointment

All patients with an Arrived at Missed Readmitted p value*
appointment appointment appointment prior
Number of patients 32,108 28,313 3149 646
30-day readmission, No. 2676 (8.3) 1706 (6.0) 324 (10.3) 646 (100) < 0.001
(%)
Female, No. (%) 17,744 (55.3) 15,673 (55.4) 1749 (55.5) 322 (49.8) 0.002
Age, No. (%)
21-40 2824 (8.8) 2537 (9.0) 249 (7.9) 38 (5.9) < 0.001
41-60 8488 (26.4) 7639 (27.0) 704 (22.4) 145 (22.4)
61-80 15,087 (47.0) 13,479 (47.6) 1305 (41.4) 303 (46.9)
81+ 5709 (17.8) 4658 (16.5) 891 (28.3) 160 (24.8)
Race/ethnicity, No. (%)
White + Non-Hispanic 19,163 (59.7) 16,923 (59.8) 1863 (59.2) 377 (58.4) < 0.001
Black + Non-Hispanic 4897 (15.3) 4209 (14.9) 580 (18.4) 108 ( 16.7)
Other/multiracial 2096 (6.5) 1890 (6.7) 165 (5.2) 41 (6.3)
Hispanic 3284 (10.2) 2899 (10.2) 315 (10.0) 70 (10.8)
Asian 1986 (6.2) 1783 (6.3) 162 (5.1) 41 (6.3)
Unknown 682 (2.1) 609 (2.2) 64 (2.0) 9 (1.4)
Final LACE Score, mean (SD)
L component 3.58 (1.34) 3.52 (1.32) 3.97 (1.40) 4.12 (1.46) < 0.001
A component 1.76 (1.48) 1.66 (1.49) 2.55 (1.08) 220 (1.33)
C component 2.86 (1.88) 2.77 (1.88) 3.48 (1.78) 3.58 (1.76)
E component 1.55 (1.55) 1.48 (1.53) 1.95 (1.58) 2.88 (1.25)
Discharge disposition, No. (%)
Home 23,667 (73.7) 21,373 (75.5) 1869 (59.4) 425 (65.8) < 0.001
Home care 4750 (14.8) 4248 (12.0) 382 (12.1) 120 (18.6)
Skilled nursing facility 1873 (5.8) 1285 (4.5) 533 (16.9) 55 (8.5)
Rehab 1427 (4.4) 1112 (3.9) 281 (8.9) 34 (5.3)
Other 266 (0.8) 201 (0.7) 55(1.7) 10 (1.5)
Against medical advice 125 (0.4) 94 (0.3) 29 (0.9) 2 (0.3)
Length of stay, mean (SD)  4.00 [2.00, 6.00] 4.00 [2.00, 6.00] 5.00 [3.00, 8.00] 5.00 [3.00, 9.00] < 0.001
Inpatient service specialty, No. (%)
Medicine 17,931 (55.8) 14,919 (52.7) 2562 (81.4) 450 (69.7) < 0.001
Surgery 14,092 (43.9) 13,330 (47.1) 570 (18.1) 192 (29.7)
Other 85(0.3) 64 (0.2) 17 (0.5) 4 (0.6)
Tertiary facility (%) 25,292 (78.8) 22,395 (79.1) 2379 (75.5) 518 (80.2) < 0.001

*p values comparing those who arrived versus missed the follow-up appointment

0.87], p = 002). Patients discharged from the medical service
who arrived at their follow-up appointments had increased
likelihood of readmission starting week 2, compared to pa-
tients with no follow-up (week 2 aHR 1.25 [95% CI 1.11-
1.42], p < 0.001).

DISCUSSION

Patients who arrived at post-discharge appointments had a
lower rate of 30-day hospital readmission compared with
patients missing their follow-up visits and patients with no
follow-up scheduled. When adjusting for covariates, patients
who arrived at their scheduled follow-up appointments had
decreased risk of readmission only in the first week post-
discharge. We also found that patients discharged from the
medical service with follow-ups appointments in 3 or 4 weeks
post-discharge had increased risk of readmission. For patients
with later follow-up visits, the lag between hospitalization and
follow-up might have reduced opportunities to prevent
readmission.

There are multiple factors that may affect when and whether
follow-up appointments are scheduled. Timing of the sched-
uled visit may have been influenced by primary care office
capacity, which may be lower for practices serving medically
or socially complex patients. Therefore, despite the need to

follow-up soon after their hospitalizations, patients who get
care from busy primary care offices may not able to get earlier
appointments. A higher percentage of patients who were
discharged home had a follow-up appointment, compared to
patients who were not discharged home. This might be be-
cause the patients who were discharged to care facility or
subacute rehabilitation are cared by a physician in the facility
and might not need a follow-up appointment. Lastly, patients
whose follow-up visits are at week 3 and 4 post-discharge may
have had an unexpected clinical need to seek medical care
unrelated to the index hospitalization and chose to schedule an
appointment later in the follow-up period.”

Our study shows several areas in which 30-day readmission
rates can be improved. Despite studies showing improved
health outcomes with a post-discharge follow-up appointment,
one-third of hospitalized patients did not have any scheduled
follow-up appointment in our analysis. These findings suggest
that hospitals can potentially improve 30-day readmission by
identifying patients at high risks for 30-day readmissions and
coordinating post-discharge follow-up appointments for pa-
tients during hospitalization. A development of a 30-day risk
calculator would be helpful to prioritize whom to schedule for
follow-up in 1 week. We also found that 10% of patients did
not show up to their appointment. It will be important to assess
the factors, particularly social determinants of health, which
may be affecting arrival to the appointment.
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Table 3 Characteristics of Patients by 30-Day Readmission

Table 4 Cumulative Likelihood (Hazard Ratio [95% Confidence

Outcome Interval]) of Hospital Readmission at 1, 2, 3, and 4 Weeks Post-
hospitalization by Inpatient Service

Not readmitted Readmitted in P

in 30 days 30 days value A. Medical service
Number of 46,446 3680 Hazard ratio [95% CI]  p value
patients
Appointment group, No. (%) Follow-up week 1
Arrived at follow- 26,607 (57.3) 1706 (46.4) < Arrived at follow-up 0.57 [0.47-0.69] < 0.001
up(s) 0.001 Scheduled/missed follow-up 0.74 [0.55-0.98] 0.04
Missed follow- 2825 (6.1) 324 (8.8) No follow-up 1 [Reference]
up(s) Follow-up week 2
No appointment 17,014 (36.6) 1650 (44.8) Arrived at Follow-up 1.12 [0.97-1.31] 0.13
Female, No. (%) 26,194 (56.4) 1862 (50.6) < Scheduled/Missed Follow-up 1.20 [0.93-1.54] 0.15

0.001 No Follow-up 1 [Reference]
Age, No. (%) Follow-up week 3
21-40 4017 (8.6) 238 (6.5) < Arrived at follow-up 1.29 [1.10-1.51] 0.001
41-60 11,714 (25.2) 784 (21.3) 0.001 Scheduled/missed follow-up 1.21 [0.93-1.57] 0.16
61-80 20,904 (45.0) 1692 (46.0) No follow-up 1 [Reference]
81+ 9811 (21.1) 966 (26.2) Follow-up week 4
Race/ethnicity, No. (%) Arrived at follow-up 1.46 [1.26-1.70] < 0.001
White + Non- 28,111 (60.5) 2284 (62.1) 0.003 Scheduled/missed follow-up 1.31 [1.02-1.68] 0.04
Hispanic No follow-up 1 [Reference]
Black + Non- 7195 (15.5) 621 (16.9)
Hispanic
Other/multiracial 2955 (6.4) 203 (5.5) B. Surgical service
Hispanic 4584 (9.9) 325 (8.8)
Asian 2677 (5.8) 182 (4.9) Hazard ratio [95% CI] p value
Unknown 924 (2.0) 65 (1.8)

Final LACE Score, mean (SD) Follow-up week 1
L component 3.57 (1.33) 4.08 (1.42) < Arrived at follow-up 0.58 [0.44-0.75] < 0.001
A component 1.97 (1.42) 2.35(1.24) 0.001 Scheduled/missed follow-up 0.93 [0.60-1.44] 0.74
C component 2.89 (1.88) 3.77 (1.67) No follow-up 1 [Reference]
E component 1.52 (1.54) 2.82 (1.30) Follow-up week 2
Discharge disposition, No. (%) Arrived at follow-up 0.97 [0.76-1.24] 0.80
Home 32,890 (70.8) 2336 (63.5) < Scheduled/missed follow-up 0.93 [0.54-1.60] 0.80
Home care 6237 (13.4) 691 (18.8) 0.001 No follow-up 1 [Reference]
Skilled nursing 3999 (8.6) 346 (9.4) Follow-up week 3
facility Arrived at follow-up 1.24 [0.90-1.71] 0.19
Rehab 2417 (5.2) 211 (5.7) Scheduled/missed follow-up 0.93 [0.46-1.90] 0.85
Other 183 (0.4) 19 (0.5) No follow-up 1 [Reference]
Against medical 284 (0.6) 41 (1.1) Follow-up week 4
advice Arrived at follow-up 1.23 [0.89-1.71] 0.21
Length of stay, 4.00 [2.00, 6.00] 5.00 [3.00, 8.00] < Scheduled/missed follow-up 1.15 [0.58-2.28] 0.70
median [IQR] 0.001 No follow-up 1 [Reference]

Inpatient service specialty, No. (%)

Medicine 29,557 (63.6) 2755 (74.9) <
Surgery 16,724 (36.0) 906 (24.6) 0.001
Other 165 (0.4) 19 (0.5)

Tertiary facility 34,310 (73.9) 2724 (74.0) <
(%) 0.001

We further found a cohort of patients who, despite having
follow-up care scheduled, were readmitted prior to their ap-
pointment. This group might be composed of high healthcare
utilizers with high risk of readmission, as evidenced by the high
number of emergency department use in the prior 6 months, an
elevated LACE index, and their quick readmission (frequently
within less than a week). This suggests that there may be patient
characteristics, including behavior patterns that may require
intervention other than follow-up appointments. Previous stud-
ies have found that a patient’s stability at the time of discharge is
a key predictor of early readmission, and assessing post-
discharge stability is an important component of readmission
reduction.”*** Also, early post-discharge follow-up visits, pref-
erably within 1 week, have been associated with reduced read-
mission.”*** Strategies to reduce 30-day readmission for this
subgroup of patients may differ from strategies to reduce 30-day
readmission for other groups of patients.

Our study has several limitations. Although we tried to
identify patients who would follow-up with the same health
system by limiting those who had a previous ambulatory visit
within the 18 months, there may be a subgroup of patients who
receive follow-up with an out-of-network provider. In addi-
tion, we cannot be completely certain that we captured all of
the 30-day readmissions because patients can have a readmis-
sion at a non-health system facility. Notably, a previous study
has shown that a majority of the patients hospitalized at this
health system’s hospitals will return to hospitals within the
same health system.>> We also do not have information when
appointments were scheduled in relation to the hospitalization
(during the hospital discharge process vs. post-discharge).
While we attempted to adjust for common risk factors in our
models, additional confounders may exist such as social de-
terminants of health.*®*” For example, patients with financial
hardship or homelessness will have more difficulty scheduling
and attending these follow-up visits and, thus, increase their
likelihood of readmission.
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Conclusion

Lowering 30-day readmission rates has been a priority of
many health systems as this is a key metric of hospital
quality and performance, and financial penalties can be
incurred with above-average readmission rates. In our
study examining association between post-discharge fol-
low-up and 30-day readmission, we found that a follow-
up appointment within 7 days of discharge is significantly
associated with lower readmission risk across all patient
types, including medical and surgical patients. Identifying
high-risk patients, scheduling timely follow-up care, and
ensuring these patients actually arrive for their scheduled
visits are crucial steps to reduce unwarranted hospital
readmissions.
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