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BACKGROUND: Driven in part by Medicare’s Hospital
Readmissions Reduction Program, hospitals are focusing
on improving the transition from inpatient to outpatient
care with particular emphasis on early follow-up with a
primary care physician (PCP).

OBJECTIVE: To assess whether the implementation of

a scheduling assistance program changes rates of PCP
follow-up or readmissions.

DESIGN: Retrospective cohort studly.
SETTING: An urban tertiary care center

PATIENTS: A total of 20,918 adult patients hospitalized
and discharged home between September 2008 and
October 2015.

INTERVENTION: A postdischarge appointment service to
facilitate early PCP follow-up.

MAIN MEASURES: Primary outcomes were rates of
follow-up visits with a PCP within seven days of discharge
and hospital readmission within 30 days of discharge. Our
first analysis assessed differences in outcomes among

nder the Hospital Readmission Reduction Program

(HRRP), hospitals with higher than expected readmis-

sions for select conditions receive a financial penal-

ty. In 2017, hospitals were penalized a total of $528
million."? In an effort to deter readmissions, hospitals have fo-
cused on the transition from inpatient to outpatient care with
particular emphasis on timely follow-up with a primary care
physician (PCP).3>” Medicare has also introduced transitional
care codes, which reimburse physicians for follow-up care after
a hospitalization.

Most observational studies have found an association
among patients discharged from the hospital between early
follow-up with a PCP and fewer readmissions. One study found
that patients without timely PCP follow-up after hospitalization
on medical wards had a 10-fold increase in the likelihood of
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patients with and without the use of the service. In a
second analysis, we exploited the fact that the service was
not available on weekends and conducted an instrumental
variable analysis that used the interaction between the
intervention and day of the week of admission.

RESULTS: In our multivariable analysis, use of the
appointment service was associated with much higher
rates of PCP follow-up (+31.9 percentage points, 95%
Cl: 30.2, 33.6; P < .01) and a decrease in readmission
(—3.8 percentage points, 95% Cl: =5.2, —=2.4; P < .01). In
the instrumental variable analysis, use of the service also
increased the likelihood of a PCP follow-up visit (33.4
percentage points, 95% Cl: 7.9, 58.9; P = .01) but had
no significant impact on readmissions (2.5 percentage
points, 95% CI: —22.0, 17.0; P = .80).

CONCLUSIONS: The postdischarge appointment service
resulted in a substantial increase in timely PCP follow-
up, but its impact on the readmission rate was less clear.
Journal of Hospital Medicine 2019;14:e37-e42. © 2019
Society of Hospital Medicine

readmission.®> This association between early PCP follow-up
and readmissions has been echoed in studies of all general ad-
missions,® as well as hospitalizations specific to heart failure,’®
chronic obstructive pulmonary disease,? high-risk surgery,” and
sickle cell disease.' One potential concern with this prior liter-
ature is that unmeasured patient characteristics might be con-
founders; for example, patients with more social support may
be both more likely to have follow-up visits and less likely to
have readmissions. Also, there are several studies showing no
association between early PCP appointments and readmission
rates_é,q,ﬂfw

Several prior interventional studies to improve the care
transition from hospital to outpatient care have successfully
deterred readmissions.™ In these trials, facilitating early PCP
follow-up is just one component of a larger intervention,™ and
a systemic review noted that the interventions were heteroge-
neous and often consisted of multiple complex steps.® It is less
clear whether interventions to facilitate early PCP follow-up
alone are successful.

In this study, we evaluated the impact of an intervention that
focused on facilitating early follow-up of PCPs. We assessed
the impact of this intervention on the likelihood of having a
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PCP appointment within seven days of discharge and being
readmitted within 30 days of discharge.

METHODS

Postdischarge Appointment Service

In the fall of 2009, Beth Israel Deaconess introduced a post-
discharge appointment intervention to facilitate follow-up with
PCPs and specialty physicians after discharge from the hos-
pital. Within the provider order entry system, attending and
resident physicians enter a discharge appointment request for
specified providers within and outside of the medical center
and a specified time period. For example, a physician may en-
ter a request to schedule a PCP appointment within 2-3, 4-8,
9-15, 16-30, or >30 days of discharge. Physicians are asked
to submit this request on the day of discharge. The request
is transmitted to dedicated staff (four full-time administrative
staff and four part-time registered nurses) who verify the PCP,
process the orders, and call the relevant practices to book the
appointments. The date and time of the follow-up appoint-
ments are set without input from the patient. The details of
the appointment, location, phone number of the clinic, and
any other relevant instructions are automatically entered into
the discharge instructions and discharge summary. The ser-
vice is available Monday through Friday, and the turnaround
on appointment creation is typically within one to three hours
of the request. For patients who do not have a PCP or want to
switch their PCP, the discharging physician can request a new
PCP within the health system, and the service will schedule an
appointment in this new PCP’s practice. Anecdotally, physi-
cians are more likely to order the postdischarge appointment
service for patients with more complex illnesses and longer
lengths of stay and for those who come from underserved
populations, as they perceive that it is more important for the
patient to have this follow-up appointment, and/or the patient
may have a harder time navigating the system and scheduling
an appointment. Because of funding limitations, the hospi-
tal limited the intervention to hospitalizations on the general
medicine and cardiology services. It was expanded in late 2011
to include the trauma surgery service.

Study Population

We conducted a retrospective, cohort study at Beth Israel
Deaconess Medical Center, a tertiary care hospital, using data
derived from electronic health records for all hospitalizations
from September 2008 to October 2015. At this medical center,
the vast majority of patients on the general medicine service
are cared for by hospitalists and not their PCPs. We focused
on patients 18 years of age or older discharged home and ex-
cluded hospitalizations where the patient died, was transferred
to another hospital, or was discharged to a skilled nursing fa-
cility or inpatient rehabilitation hospital. We excluded patients
who were kept under observation in the emergency depart-
ment (ED), but our data did include patients cared for on a
hospital ward under observation. To measure whether patients
attended a follow-up visit, we used internal scheduling data
and therefore only included hospitalizations for patients with a
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PCP affiliated with the Beth Israel Deaconess medical system.
This includes patients previously without a PCP whose first PCP
appointment was after discharge. Finally, we limited our sam-
ple to hospitalizations on the general medicine and cardiology
services because, as previously discussed, these are the ser-
vices where the intervention was available. To address transfers
within the hospital from one service to another, we categorized
hospitalizations by the service on the date of discharge.

Outcomes

The primary outcomes of this study were kept PCP follow-up
visits within seven days and readmission within 30 days of dis-
charge. We focused on PCP visits within seven days, as this has
been the measure used in prior research,>” but conducted a
sensitivity analysis of PCP follow-up within 14 days. No-shows
for the scheduled follow-up PCP appointments were not in-
cluded. We focused on readmissions within 30 days of dis-
charge, given this is the measure used in the HRRP," but con-
ducted a sensitivity analysis of 14 days. Secondary outcomes
included ED revisit within the 30 days. Given the data available,
we only observed physician visits and hospitalizations that oc-
curred within the Beth Israel Deaconess system.

Analyses

We conducted two analyses to assess whether the implemen-
tation of the postdischarge appointment service was associ-
ated with an increase in PCP follow-up and a decrease in the
readmission rate.

In the first analysis, we focused only on hospitalizations from
the medical and cardiology services during the postinterven-
tion period between January 2011 and September 2015 (n =
17,582). We compared the PCP follow-up rate and the read-
mission rate among hospitalizations where the postdischarge
appointment service was used versus those where it was not
used. We used a multivariable logistic regression, and the
covariates included in the model were age, gender, hospital
length of stay, and diagnosis-related group (DRG) cost weight.
The DRG cost weight captures the average resources used to
treat Medicare patients’ hospitalizations within a given DRG
category and was used as a surrogate marker for the com-
plexity of hospitalization." Instead of presenting odds ratios,
we used predictive margins to generate adjusted percentage
point estimates of the differences in our outcomes associated
with the use of the postdischarge appointment service.'

In our second analysis, we examined the period before
and after the introduction of the postdischarge appointment
service (September 2008 through October 2015, n = 20,918).
Among these hospitalizations, we conducted an instrumental
variable analysis to address the concern that there are unmea-
sured differences between those patients who receive the dis-
charge appointment service and those who do not. Instrumen-
tal variable analyses are used to estimate causal relationships
in observational studies.”” A valid instrument is associated with
the explanatory variable (use of the postdischarge appoint-
ment service) but has no independent effect on the outcomes
(follow-up visits, readmissions). In this analysis, our set of instru-
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FIG. Fraction of Hospitalizations where the Postdischarge Appointment Service was Used Over Time

ments was the day of the week of admission (indicator variable
for each day) interacted with the time period (pre- vs postinter-
vention period).

This instrumental variable exploits the fact that the postdis-
charge appointment service was only available on weekdays
and that physicians are asked to only submit the order for fol-
low-up appointments on the day of discharge. We focused on
the day of the week of admission (versus discharge) because of
concerns that patients with more complicated hospital cours-
es might be kept in the hospital over the weekend (eg, to fa-
cilitate testing available only on weekdays or to consult with
regular physicians only available on weekdays). This would cre-
ate a relationship between the day of discharge and the out-
comes (follow-up visits, readmissions). The day of admission
is less likely to be impacted by this bias. Given concerns that
admissions on different days of the week might be different,
our instrument is the day of the week interacted with the time
period. Therefore, to create bias, there must be a systematic
change in the nature of admissions on a given day of the week
during this time period. We provide more details on this analy-
sis, testing of the instrument, and results in the Appendix.

Analyses were conducted in Stata, version 14.2 (StataCorp
LP, College Station, Texas). Statistical testing was two-sided,
with a significance level of 0.05, and the project was judged
exempt by the Committee on Clinical Investigations for Beth
Israel Deaconess Medical Center.

RESULTS

Overall, there were 17,582 hospitalizations on the medicine and
cardiology services following implementation of the postdis-
charge appointment service. The use of the postdischarge ap-
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pointment service rose rapidly after it was introduced (Figure)
and then plateaued at roughly 50%. Of the hospitalizations
where the postdischarge appointment service was used, the
physician requested a new PCP for 1.2% of the patients. Among
hospitalizations where the intervention was used, the average
age was 65.5 years, 55.7% were female, the length of stay was
3.52 days, the DRG cost weight was 1.26 and 20.4% were pa-
tients on the cardiology service. Characteristics were similar in
hospitalizations where the services were not used (Table 1).

Multivariable Logistic Regression

In this analysis, we focused on the 17,582 hospitalizations from
January 2011 to September 2015 on the general medicine
and cardiology services that occurred after the postdischarge
appointment service was introduced. Among these hospital-
izations, the postdischarge appointment service was used in
51.8% of discharges.

In an unadjusted analysis, patients discharged using the tool
had higher rates of seven-day PCP follow-up (60.2% vs 29.2%,
P < .001) and lower 30-day readmission rates (14.7% vs 16.7%;
P < .001) than those who were not (Table 2). There was no sig-
nificant difference in 30-day ED revisit between hospitaliza-
tions with and without use of the postdischarge appointment
service (22.3% vs 23.1%; P = .23).

This was echoed in our multivariable analysis where, con-
trolling for other patient factors, use of the postdischarge
appointment service was associated with an increased rate of
follow-up with a PCP in seven days (+31.9 percentage points;
95% Cl: 30.2, 33.6; P < .01) and a decreased likelihood of read-
mission within 30 days (3.8 percentage points; 95% Cl: =5.2,
-2.4, P <.01) (Table 2).
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TABLE 1. Characteristics of Hospitalizations on the General Medicine and Cardiology Services
after Intervention, Stratified by use of a Postdischarge Appointment Service
(January 2011-September 2015; N = 17,582)

Postdischarge Postdischarge
Appointment Service Used Appointment Service Not Used

Characteristic (n=9,101) (n = 8,481) PValue
Age, %

18-40'y 8.0(732) 7.7 (649) .04

41-60y 30.1(2,739) 28.6(2,426)

61-80y 41.6(3,784) 42.1(3,570)

81y and older 20.3 (1,846) 21.7(1,836)
Sex, %

Female 55.7 (5,071) 55.4 (4,700) .69

Male 44.3 (4,030) 446 (3,781)
Length of stay (mean days) (SD)* 3.52(3.64) 3.23(4.04) <.001
DRG cost weight (mean) 1.26 (0.79) 1.37(1.14) <.001
Service, %

Cardiology 20.4 (1,855) 20.6 (1,750) .68

General Medicine 79.6 (7,246) 79.4(6,731)

Abbreviations: DRG, diagnosis-related group; SD, standard deviation; y, years.

TABLE 2. Association between the Use of a Postdischarge Appointment Service and Outcomes in Multivariable
Logistic Regression Analysis among Medicine and Cardiology Hospitalizations in the Postintervention Period
(January 2011-September 2015; N = 17,582)

Unadjusted Multivariable Model®
Postdischarge Appointment No Use of Postdischarge Association in Percentage

Service Used Appointment Service Intervention Point Change
Outcome (n=9,101) (n = 8,481) PValue (95% Cl) PValue
Follow-up visit with a PCP within 7 days of 60.2 29.2 <.001 31.9 <.001
discharge, % (30.2, 33.6)
Readmission within 30 days of discharge, % 14.7 16.7 <.001 -38 <.001

(-5.2,-2.4)

Emergency department visit within 30 days 223 231 23 -16 .04
of discharge, % (-3.2,-0.04)

*Multivariable logistic model covariates include age, gender, length of stay, and diagnosis-related group cost weight

Instrumental Variable Analysis percentage point (95% Cl; —=27.5%, 17.9%; P = .68) reduction in
In our instrumental variable analysis, we used all hospitaliza- an ED visit within 30 days (Table 3). Neither of these differences
tions both before and after the introduction of the interven- were statistically significant with wide confidence intervals.
tion. In this analysis, we estimate that use of the postdischarge In sensitivity analyses, we obtained similar results when we
appointment service increases the probability of visiting a PCP considered PCP visits and readmissions within 14 days.

within seven days by 33.4 percentage points (95% Cl: 7.9%,
58.9%; P = .01) (Table 3). The use of the postdischarge ap- ~ DISCUSSION

pointment was associated with a 2.5 percentage point (95% The hospital introduced the postdischarge appointment ser-
Cl: =22.0%, 17.1%; P = .80) reduction in readmissions and a 4.8 vice to facilitate postdischarge appointments and to deter
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TABLE 3. Impact of Postdischarge Appointment Service on Primary Care Physician Follow-up, Readmissions,
and Emergency Department Visits Using Day of the Week of Admission as an Instrumental Variable

(September 2008-October 2015; N = 20,918)

Estimated Impact of Postdischarge Appointment Service,
Percentage Points

Outcome
Follow-up visit with a PCP within 7 days of discharge, %
Readmission within 30 days of discharge, %

Emergency department visit within 30 days of discharge, %

readmissions. In our analyses the use of the postdischarge
appointment service was associated with a substantial 30 per-
centage point increase in the likelihood of a PCP follow-up visit
within seven days after hospital discharge. There was a roughly
2% reduction in 30-day readmissions, but this difference was
not consistently statistically significant across our analyses.
Together, our evaluation implies that this type of intervention
may make it much easier for patients to attend a PCP appoint-
ment, but scheduling an appointment alone may have a mod-
est impact on deterring a readmission.

Our findings are inconsistent with prior studies that de-
scribed a strong association between early PCP follow-up
and readmissions. However, our results were consistent with
research where follow-up visits were not clearly protective
against readmissions.?? One potential explanation of the dis-
crepant findings is that there are unmeasured socioeconomic
differences between patients who have a PCP follow-up ap-
pointment and those who do not.

We advance the literature by studying an intervention fo-
cused only on increasing early PCP follow-up. Most successful
readmission programs that have been studied in randomized,
controlled trials take a multipronged approach, including
transitional care management with dedicated staff and med-
ication reconciliation.>7?1521-2 For example, Coleman and col-
leagues randomized 750 hospitalized patients to a care-tran-
sitions intervention, which led to a substantial decrease in
readmissions.” Their care-transitions intervention included
four components: (1) timely PCP or specialist follow-up, (2) ed-
ucating patients on how best to take their medications, (3) a
patient-centered record that allowed them to track their own
disease and care, and (4) disease-specific patient education.
The relative importance of each of these components in de-
terring readmissions is unclear. Instead of this multipronged
strategy, we focused on a single component—timely fol-
low-up. Together, our study and these prior studies are broadly
consistent with a meta-analysis that suggests that transitional
care programs with a narrow focus are less successful at re-
ducing readmissions.? Facilitating early PCP follow-up alone
is not a panacea and can be undermined by the incomplete or
inexistent transmission of the discharge paperwork.?>2 More-
over, the impact of interventions may only be seen among the
highest-risk populations, and ongoing work by others seeks to
identify these patients.?’
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(95% Cl) PValue
33.4(7.9,58.9) 01
~25(-22.0,17.0) 80
—4.8(-27.5,17.9) 68

Regardless of the impact on readmissions, it is important to
acknowledge that early PCP follow-up offers many potential
benefits. Continuing to evaluate and treat new diagnoses, ad-
justing and reconciling medications, reconnecting with outpa-
tient providers, capturing new incidental findings, and ensuring
stability through regular follow-up are just a few of the potential
benefits. We believe the dramatic increase observed in PCP
follow-up reflects the administrative complexity required for a
patient to call their PCP’s office and to schedule a follow-up ap-
pointment soon after they are discharged from the hospital. Our
study implies that simply requesting that a patient call their PCP
to schedule a timely appointment is often impossible, and this
may be particularly true for those who need to obtain a new PCP.

Our study has many limitations. The study was limited to a
single academic center, and the intervention was limited to
patients cared for by the general medicine and cardiology
services. Our multivariable regression analysis comparing out-
comes among patients where the postdischarge appointment
service was used and not used may be biased by unmeasured
differences in these patients. We attempted to address this
limitation by exploiting the fact that the intervention was only
available on weekdays through an instrumental variable anal-
ysis, but the instrument we used itself is subject to bias. Also,
in the instrumental variable analysis, our estimates were im-
precise and therefore not powered to identify smaller but still
clinically important reductions in readmissions. Given the data
limitations, we could not compare the no-show rates among
appointments made by the discharge appointment service
versus those made by patients. Finally, we were only able to
observe follow-up visits and hospitalizations within the health
system, and it is possible that our results were biased by pa-
tients preferentially going to other hospitals for readmission.

In summary, we found that the introduction of a postdis-
charge appointment service resulted in substantially increased
rates of early PCP follow-up but less clear benefits in prevent-
ing readmissions.

Disclosures: None of the authors have any conflicts of interest relevant to this work.
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