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Original Research 

Reducing hospital readmissions 
through primary care practice 
transformation
This study found that a “culture of continuity” using 
processes that strengthen outpatient-inpatient caregiver 
communication improves patient care.

Abstract
Purpose c To assess the impact of a multicom-
ponent intervention on 30-day hospital re- 
admissions in a group of primary care prac-
tices that undertook practice transformation, 
compared with rates in usual-care practices 
that admitted patients to the same hospital 
service.
Methods c Four primary care clinics enhanced 
patient care coordination with care managers 
and inpatient care teams, and developed and 
used hospital readmission reports to moni-
tor readmission rates. Patient readmissions to 
the hospital were analyzed over a 12-month 
period from May 2012 through April 2013, 
among patients who fell into 2 groups.  
Group 1 patients were those cared for by the 
primary care clinics that implemented transfor-
mation activities and who were admitted to the 
hospital associated with the practices. Group  
2 patients were seen at clinics in the same 
catchment area that did not undertake any 
known practice redesign activities (usual  
care group).
Results c A total of 961 patients were in-
cluded in analyses; 685 (71.3%) were in  
Group 1, and 276 (28.7%) were in Group 2. Re-
admissions among Group 1 patients decreased 
from 27% to 7.1% (P=.02), and readmissions 
in Group 2 were variable with a nonsignificant 
trend (P=.53). The unadjusted regression mod-

el that compared the interaction between 
Group 1 and Group 2 patients found a signifi-
cant difference in readmissions (P=.05).
Conclusion c Developing a multicomponent 
intervention appears to have a significant 
impact on reducing hospital readmissions. Pri-
mary care groups seeking to reduce hospital 
readmissions should consider implementing 
similar processes.

An analysis of Medicare claims data 
between 2003 and 2004 found that 
nearly 20% of the >11 million Medi-

care patients who had been discharged from 
a hospital were readmitted within 30 days, 
at a cost of $17.4 billion.1 Certain patient 
subgroups were especially worrisome. Of 
those with congestive heart failure, for ex-
ample, 50% were typically readmitted within 
6 months of initial hospitalization.2

z A longstanding issue comes to the 
fore. Concerns about hospital readmis-
sions appeared in the literature nearly 40 
years ago.3 In the 1990s, with the advent of 
managed care, organizations began “case 
management” to reduce preventable read-
missions using several approaches, including 
enhanced primary care access.4 A meta-anal-
ysis at that time demonstrated some reduc-
tion in hospital readmissions associated with  
hospital-based case management interven-
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Compared with 
usual care, this  
multicomponent 
intervention 
more  
successfully  
reduced  
readmissions.

tions.5 Though quality improvement pro-
grams and case management have been 
assumed to reduce hospital readmissions, 
some studies have actually found the op-
posite,6,7 or have yielded conflicting evi-
dence.8-13 Skyrocketing costs of health care 
have brought hospital readmissions to the 
forefront of health system redesign efforts.14-16

Section 3025 of the Affordable Care Act 
added section 1886(q) to the Social Security 
Act establishing the Hospital Readmissions 
Reduction Program, which requires Centers 
for Medicare & Medicaid Services to reduce 
payments to hospitals with excess readmis-
sions.17 This change was introduced on Oc-
tober 1, 2012 and has precipitated discussion 
across the country about the prevention of 
unnecessary hospital readmissions.18,19

z Patient factors contributing to hos-
pital readmissions. Concerns patients cite 
most frequently as contributors to relapse 
and readmission are 1) feeling unprepared 
for discharge; 2) difficulty performing activi-
ties of daily living; 3) trouble adhering to dis-
charge medications; 4) difficulty accessing 
discharge medications; and 5) lack of social 
support.20 While multiple tools have been de-
veloped to better assess unplanned readmis-
sions—including the Identification of Seniors 
at Risk, the Flemish version of the Triage 
Risk Screening Tool, and Variable Indicative 
of Placement risk—none of these have ac-
curately predicted unplanned readmission 
in older, hospitalized patients.21 Predicting 
which patients will require readmission re-
mains elusive,22 though some new models 
show promise.23

z Targeted interventions that show 
promise. Postdischarge telephone follow-up 
has been shown to reduce hospital readmis-
sions,24,25 and a direct correlation has been 
observed between the timing of the inter-
vention and readmission rates, with inter-
ventions implemented closer to the date of 
discharge being associated with greater re-
ductions in the number of readmissions.26 
Additionally, multicomponent interventions 
with both pre- and postdischarge elements 
that specifically target high-risk popula-
tions appear to be more effective in reduc-
ing readmissions than single-component 
interventions.27

Hansen et al28 identified a number of 
predischarge, postdischarge, and bridging 
interventions that could potentially reduce 
hospital readmissions (TABLE 1). No single 
intervention implemented alone consistently 
reduced the risk for 30-day rehospitaliza-
tion.28 One multicomponent intervention 
that has reduced readmissions for patients 
with heart failure or acute myocardial in-
farction is a transition coach, who visits pa-
tients in the hospital and sees them again in 
clinic for follow-up appointments. The coach 
also calls patients between face-to-face vis-
its to review treatment plans and answer  
questions.29

z The impetus for our study. The 
patient-centered medical home (PCMH) 
has been gaining traction as a mechanism to 
improve patient care while reducing health 
care spending.30,31 An intensive multidimen-
sional medical home model introduced into 
11 primary care practices proved capable of 
significantly reducing admissions and re-
admissions for Medicare Advantage mem-
bers.32 Additionally, intelligently leveraging 
clinical information technology is likely to 
be critical in reducing readmissions.33 The 
purpose of our observational study was to ex-
amine the impact of a multicomponent inter-
vention on 30-day hospital readmissions over 
12 months.

Methods
Study setting and preintervention  
practice routines in 2 patient groups
The study setting for Group 1 involved pa-
tients with assigned primary care providers 
(PCPs) in a university-based practice group 
at 4 outpatient clinics. The study setting for 
Group 2 included patients with assigned 
PCPs from county and community health 
centers, involving 12 primary care clinics in 
total. While the groups’ patient populations 
were distinguished for descriptive purpos-
es, in practice the patients were admitted 
to the same inpatient treatment teams and 
university-based hospital in a metropolitan 
setting. For both groups, the primary care 
practices admitted patients to the hospital di-
rectly from clinic or through the emergency  
department (ED).
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TABLE 1

Interventions with potential  
to reduce hospital  
readmissions28

This patient-
centered change 
engaged the  
primary care 
team in the  
care of the 
patient while 
hospitalized and 
during discharge  
planning.

An admitting team from one of the in-
patient services completed the admission, 
initiated treatment, and discharged patients. 
Preintervention, limited discharge case man-
agement occurred at the hospital, driven pri-
marily by the treating team’s requests. The 
admitting team also attempted to schedule 
outpatient follow-up appointments with an 
available PCP at the patient’s primary clinic 
after discharge. Obstacles to successful ap-
pointment scheduling prior to discharge in-
cluded but were not limited to discharges over 
weekends or holidays or after clinic hours. Ad-
ditionally, for both groups, discharge summa-
ries were sent to the PCP either electronically 
via the electronic medical record (EMR) or via  
system-generated automated fax.

Creating a culture of continuity in Group 1
z Transformation of outpatient activities. 
We developed several important processes 
to transform the patient experience through 
hospitalization and discharge. Together, 

these processes created a “culture of conti-
nuity” to prevent avoidable readmissions. 
We introduced an innovative, systematic ap-
proach to notifying the clinic and primary 
care clinician about initial admission. We 
also gave notification immediately upon 
discharge, rather than waiting until after dis-
charge, as had been occurring. This patient-
centered change engaged the primary care 
team in the care of the patient while hospi-
talized and during discharge planning; it ac-
tively ensured that follow-up appointments 
occurred within 1 week after discharge. Prior 
to this intervention, there was no system for 
ensuring timely follow-up after hospital dis-
charge. The new expectation for the ambula-
tory clinics was that clinic staff could “reach 
in” to the patient during the hospital stay and 
actively contact the patient before discharge 
to schedule a postdischarge appointment at 
the patient’s convenience.

The 4 practices had embraced and im-
plemented the PCMH model, a core compo-
nent of which is care coordination.34,35 Each 
clinic appointed a registered nurse (RN) to 
serve as a team-based care manager (CM) 
for patients being discharged from the hos-
pital. Responsibilities included fielding calls 
or electronic communications from the inpa-
tient team, developing a hospital follow-up 
workflow, developing a standardized list of 
questions to ask each patient after discharge, 
and calling patients to ensure a follow-up ap-
pointment was scheduled, ideally within 2 to 
3 days and at least within 7 days of discharge. 
The CM prioritized scheduling follow-up ap-
pointments with the patient’s PCP to ensure 
the highest level of continuity.

In addition to patient-specific docu-
ments, CMs received electronic reports from 
inpatient teams (including from the ED, med-
ical and surgical intensive care units, and sur-
gery) listing all Group 1 patients discharged 
from the hospital. Reports were run daily and 
allowed the outpatient clinic staff and CMs to 
verify patients against previous lists of antici-
pated discharges, and to generate their own 
lists. The CMs would then make follow-up 
phone calls and ensure that appointments 
were scheduled for these patients.

Medical directors at the 4 clinics received 
monthly summary reports profiling clinical 

Predischarge

     - Patient education

     - Medication reconciliation

     - Discharge planning

     - �Scheduling of a follow-up appointment 
before discharge

Postdischarge

     - Follow-up telephone calls

     - Patient-activated hotlines

     - �Timely communication with ambulatory 
providers

     - Timely ambulatory provider follow-up

     - Postdischarge home visits

Bridging

     - Transition coaches

     - �Physician continuity across the inpatient and 
outpatient setting

     - Patient-centered discharge instructions
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activities related to hospitalizations. A data 
team (led by author SF) created the reports, 
which initially focused on care delivered in 
ambulatory settings (and included the devel-
opment of a “balanced scorecard” to assess 
quality of care, financial productivity, and 
operational efficiency36). The data team de-
veloped new reports specifically for hospital 
admissions, discharges, and readmissions, 
identifying:

•  all patients admitted by  inpatient team
• � the number and percentage of patients 

who were readmitted within 30 days
•  �the number and percentage of patients 

who had received a follow-up phone 
call or electronic communication from 
the outpatient team

•  �the number of patients who had  
follow-up visits after discharge within 
7 and 30 days

•  �the number of patients who had clinic 
visits prior to readmission

•  �all patients discharged from any ser-
vice within the prior 24 hours.

These reports, which had patient drill-
down capability, were forwarded to all 
providers and teams at each clinic by the 
medical director. Teams at each clinic were 

then charged with analyzing the readmis-
sions, identifying high-risk patients, and im-
proving the coordination of care for these 
patients, including the use of RN/clinician 
co-visits and proactive outreach from the 
team-based nurses and staff.

z Transformation of inpatient activities. 
We reorganized inpatient teams to include 
clinician representatives from the clinics 
whose patients were being treated. This pro-
cess ensured better continuity of experience 
and familiarity with the environment of care 
and discharge/follow-up processes for both 
patients and all providers.

Additionally, inpatient teams developed 
new workflows to ensure that all involved 
members of the outpatient team were well in-
formed of the hospitalization process. On the 
first or second day of admission, a hospital 
follow-up document was electronically routed 
to the administrative support staff, the PCP 
team nurse, and the PCP (FIGURE 1). An inte-
grated EMR created a link between the hospi-
tal and all ambulatory practices that allowed 
for real-time transmission of patient informa-
tion. The document identified the timing of a  
follow-up appointment and requested a 48-
hour phone call from the team nurse after 
hospital discharge. The inpatient team also 

On the first or 
second day of 
admission,  
a follow-up  
document was 
electronically 
routed to the  
administrative 
support staff, 
office nurse,  
and primary care 
physician.

FIGURE 1 

Standard hospital follow-up documentation

A patient’s physician, office nurse, and support staff electronically received this notice 1 to 2 days 
after hospital admission to encourage timely sharing of information.

Anticipated date of discharge:  [XX/XX/XX]

gAdmin Staff:	 Schedule follow-up appointment with PCP or team clinician within [X] days.

		O  K to overbook if needed:  [  ]  Yes     [  ] No

		O  ther special guidelines for appointment: _________________________

gRN Staff:	�P rovide 48 hour phone call to follow up on the following 
issue(s): ___________________________________________________________________

gPCP:	N otified  [  ]  Yes     [  ] No
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included a concise summary of the hospital-
ization for the PCP, to aid in anticipating pa-
tient discharge and any impending needs. The 
document was retrievable and traceable in  
the EMR.

Study groups and statistical analysis
The Oregon Health & Science University’s 
Institutional Review Board (IRB#9768) deter-
mined this study was not human subjects re-
search because the proposed activity did not 
meet the definition of human subject per 45 
CFR 46.102(f). The board made this determi-
nation because our analysis file included only 
hospital readmission rates and no patient-
level data.

Adult patients admitted by the inpatient 
teams consisted of 2 distinct populations: 
patients whose PCP practiced at one of the 
4 outpatient clinics (Group 1 patients); and 
patients admitted from other, unaffiliated 
clinics (Group 2 patients). In contrast to the 
transformations in patient care described in 
Group 1, care provided to Group 2 patients 
was considered usual care, as there was no 
interface between outpatient and inpatient 
teams to revise operations. Patients in either 
group were excluded from analyses if they 
died during the hospitalization. Maternity 
patients were also excluded.

We identified the percentage of patients 
readmitted within 30 days of a hospital ad-
mission using administrative data sources, 
which underwent careful data checking and 
validation, and were sub-grouped accord-

ing to whether the patients were in Group 
1 or Group 2. We used group-specific and 
overall linear regression to examine the 
changes in percentage of readmission within  
30 days of discharge in the 2 study groups over  
12 months, including a model that spe-
cifically assessed the interaction between  
Group 1 readmission percentages and those 
in Group 2. We considered a P-value ≤.05 to 
be significant in this exploratory study.

Results
Patient readmissions  
decreased significantly
Our analysis included 961 patients; 685 
patients (71.3%) were in Group 1, and  
276 (28.7%) were in Group 2 (Table 2). The dis-
tribution of patient gender and mean age was 
similar within groups for patients readmitted 
and not readmitted during the study period. 
Among patients readmitted, the mean hos-
pital length of stay was 5.8 days and 7.1 days 
for Group 1 and Group 2, respectively. Among 
those not readmitted, the mean hospital 
length of stay was 4.3 and 4.9 in Group 1 and 
2, respectively.

The percentage of patients readmit-
ted per month ranged from 28.1% to 7.1% in 
Group 1 and 27.8% to 5.9% in Group 2 (Fig-

ure 2). Patient readmissions in Group 1 de-
creased significantly from 27% in May 2012 to 
7.1% in April 2013 with an R2 of 0.43 (P=.02). 
Readmissions of patients in Group 2 were 
more variable; 26.1% in May 2012 and 25.9% 

TABLE 2

Characteristics of hospitalized patients by study group

Patient characteristics Group 1 Group 2

Those readmitted (n=121) (n=44)

Males (%) 43.8 59.1

Mean age, y 55.3 45.2

Average length of stay (in days) 5.8 7.1

Those not readmitted (n=564) (n=232)

Males (%) 45.9 59.5

Mean age, y 56.9 44.2

Average length of stay (in days) 4.3 4.9

An integrated 
EMR created a 
link between the 
hospital and all 
ambulatory  
practices that  
allowed for  
real-time  
transmission  
of patient  
information.
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in April 2013 with a non-significant R2 of 
0.04 (P=.53). The regression model (unadjust-
ed) that compared the interaction between 
Group 1 and Group 2 readmissions over the 
study period was significant, indicating a 
decrease in readmissions in Group 1 and no 
strong correlation between usual care and re-
admissions over time in Group 2 (P=.05).

Discussion
Implementing intensive coordinated care 
management and transition processes in a 
group of primary care clinics appears to sig-
nificantly decrease hospital readmissions for 
patients in Group 1, compared with those in 
Group 2 who received usual care. While it is 
possible that some of the ambulatory prac-
tices in Group 2 admitting patients to the 

inpatient services were using or developing 
care coordination programs including hos-
pital follow-up, none of these providers or 
groups interfaced with the inpatient teams 
in this study. We are, therefore, confident 
that Group 2 providers were not undertaking 
any new or novel activities that reached in to 
hospital inpatient services to improve care  
coordination.

Our findings are consistent with the liter-
ature review conducted by Scott et al,27 which 
found that multicomponent interventions 
are more successful at reducing readmissions 
than single-component interventions. In our 
Group 1 clinics, we implemented 8 of the 12 
predischarge, postdischarge, and bridging 
interventions identified by Hansen et al28 
(medication reconciliation, discharge plan-
ning, scheduling of a follow-up appointment 

FIGURE 2 

Patient readmissions decreased significantly  
in the intervention group (Group 1)
The line-of-best-fit to the study’s collected data points for Group 1 showed a clinically significant reduction 
in hospital readmissions (regression equation and correlation coefficient, R2, below, right). Group 2 data 
yielded a clinically insignificant trend line and a low degree of correlation to readmission rates over time.
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Creating a  
culture of  
continuity is  
an important 
aspect of the  
patient-centered 
medical home.
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before discharge, follow-up telephone calls, 
timely communication with ambulatory pro-
viders, timely ambulatory provider follow-up, 
physician continuity across the inpatient and 
outpatient setting, and patient-centered dis-
charge instructions).

z Study strengths and weaknesses. The 
strengths of this study include means and 
quality of data capture for hospital readmis-
sion rates in the study setting. Limitations in-
clude the small sample sizes, which did not 
allow us to conduct a multivariable adjusted 
analysis that would have taken into account 
patient characteristics, seasons, and tem-
poral correlations. These covariates might 
drive study findings in a way that results in us 
drawing inaccurate conclusions—the analy-
sis we conducted (unadjusted) assumed that 
the events that occurred in each month were 
unrelated to what might have occurred in the 
prior month or subsequent month.

Patients in the 2 study groups did ex-
hibit differences that could have contributed 
to our findings. For example, the average 
length of stay for Group 2 patients was lon-
ger by just over 1 day compared with that in 
Group 1. This may suggest Group 2 patients 
were sicker, and thus may have needed to be 
readmitted within 30 days of their discharge. 
We cannot know for certain that patients in 
Group 1 were less ill, as this would require 
a more discriminating study design. As with 
many studies, additional questions arise, but 

these serve to further a line of research that is 
vitally important.

Another factor that could have affected 
our findings is that Group 1 patient readmis-
sion rates started off higher than the Group 2 
patients, so there is a chance that regression 
to the mean rather than changes in clinical 
care could have contributed to some of the 
decrease in Group 1 readmission rates. There 
are potential subject-level, provider-level, and 
clinic-level factors that could have been used 
to adjust for potential confounding. Future 
studies could address these factors. Longer 
study follow-up would provide an even better 
picture of the difference between the groups.

z A multicomponent intervention 
works. Creating a culture of continuity is an 
important aspect of PCMH. Not all primary 
care clinics or PCMHs may have built-in rela-
tionships for inpatient care of their patients. 
We would argue that outpatient adoption of 
the enhanced “reaching in” and a multicom-
ponent intervention would have a significant 
positive impact on patient care and improve 
the transition from in- to outpatient care, and 
likely reduce readmissions. 	              JFP
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