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BACKGROUND: Reducing hospital readmissions is a
national healthcare priority. Little is known about how read-
mission rates vary across unique primary care practices.

OBJECTIVE: To calculate all-cause 30-day hospital readmis-
sion rates at the level of individual primary care practices and
identify factors associated with variations in these rates.

DESIGN: Retrospective analysis

SETTING: Seven primary care clinics affiliated with the Uni-
versity of California, San Francisco (UCSF).

PATIENTS: Adults �18 years old with a primary care pro-
vider (PCP) at UCSF

MEASUREMENTS: All-cause 30-day readmission rates
were calculated for primary care clinics for discharges
between July 1, 2009 and June 30, 2012. We built a model
to identify demographic, clinical, and hospital factors asso-
ciated with variation in rates.

RESULTS: There were 12,564 discharges for patients
belonging to the 7 clinics, with 8685 index discharges and

1032 readmissions. Readmission rates varied across prac-
tices, from 14.9% in Human Immunodeficiency Virus
primary care and 7.7% in women’s health. In multivariable
analyses, factors associated with variation in readmission
rates included: male gender (odds ratio [OR]: 1.21, 95%
confidence interval [CI]: 1.05–1.40), Medicare insurance
(OR: 1.31, 95% CI: 1.05, 1.64; Ref 5 private), Medicare-
Medicaid dual eligible (OR: 1.26, 95% CI: 1.01–1.56), multi-
ple comorbidities, and admitting services. Patients with a
departed PCP awaiting transfer assignment to a new PCP
had an OR of 1.59 (95% CI: 1.16–2.17) compared with hav-
ing a current faculty PCP.

CONCLUSIONS: Primary care practices are important part-
ners in improving care transitions and reducing hospital
readmissions, and this study introduces a new way to view
readmission rates. PCP turnover may be an important risk
factor for hospital readmissions. Journal of Hospital Medi-
cine 2014;9:688–694. VC 2014 Society of Hospital Medicine

Reducing hospital readmissions is a national healthcare
priority. In October 2012, the Centers for Medicare
and Medicaid Services (CMS) enacted financial penal-
ties on hospitals with higher than average risk-adjusted
readmissions, offering an incentive pool of $850 million
in the first year.1 As a result, a wide range of activities
to understand and reduce readmissions among patients
with congestive heart failure (CHF), acute myocardial
infarction (AMI), and pneumonia have emerged.2–5

Some have proposed that to effectively reduce hospital
readmissions, a community of inpatient and outpatient
providers and local support organizations must coordi-
nate efforts.6,7 In fact, CMS has recognized the impor-
tant role of community support groups and outpatient
providers in safe discharge transitions in 2 ways. First,
in 2011 CMS launched the Community-based
Care Transitions Program to fund community-based

organizations to assist Medicare patients with care
transitions.8 Second, CMS introduced 2 new reimburse-

ment codes for primary care providers (PCPs) to per-
form care coordination immediately after hospital

discharge.9 Both of these new payment programs repre-
sent an evolving perspective that reducing hospital

readmissions requires active participation among out-

patient partners.
As leaders of the outpatient care team, PCPs play a

significant role in reducing hospital readmissions. One
way in which PCPs can begin to understand the mag-
nitude of the issue within their clinic is to evaluate the
clinic’s 30-day readmission rates. Currently, CMS cal-
culates readmission rates at the hospital level. How-
ever, understanding these rates at the clinic level is
critical for developing strategies for improvement
across the care continuum. Our current understanding
of effective outpatient interventions to reduce hospital

readmission is limited.3 As clinics introduce and refine

strategies to reduce readmissions, tracking the impact

of these strategies on readmission rates will be critical

for identifying effective outpatient interventions. Clin-

ics with similar patient case-mix can also benchmark

readmission rates, sharing best practices from clinics

with lower-than-expected rates.
There are no available studies or proposed method-

ologies to guide primary care clinics in calculating
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their 30-day readmission rates. A particularly difficult
challenge is obtaining the admission information
when patients may be admitted to 1 of several area
hospitals. For large integrated delivery networks
where primary care patients are relatively loyal to the
network of physicians and hospitals, an opportunity
exists to explore the data. Furthermore, variations in
readmission rates across primary care specialties (such
as internal medicine and family practice) are not well
understood. In this study, we set out to develop a
methodology for calculating all-cause 30-day hospital
readmission rates at the level of individual primary
care practices and to identify factors associated with
variations in these rates.

METHODS
Study Design

We conducted a retrospective observational study of
adult primary care patients at the University of Cali-
fornia, San Francisco (UCSF) who were hospitalized
at UCSF Medical Center between July 1, 2009 and
June 30, 2012. UCSF Medical Center is comprised of
Moffitt-Long Hospital (a 600-bed facility) and UCSF-
Mount Zion Hospital (a 90-bed facility) located in
San Francisco, CA. The patient population was lim-
ited to adults ages 18 and over with a PCP at UCSF.
UCSF has 7 adult primary care clinics: General Inter-
nal Medicine (IM), Family Practice (FP), Women’s
Health, Geriatrics, a combined IM/FP clinic, Human
Immunodeficiency Virus (HIV) Primary Care, and a
Concierge Internal Medicine clinic staffed by IM
physicians. Between 2009 and 2011, all clinics com-
pleted the process of “enpanelment,” or defining the
population of patients for which each PCP and the
clinic is responsible. We obtained the list of patient and
PCP assignments at each of the 7 clinics across the time
period of study. We then obtained UCSF Medical Cen-
ter hospital claims data for this group, including dates
of admission and discharge, patient age, sex, race/eth-
nicity, language, insurance, admitting service, diagnosis
codes, information on intensive care unit stay, and dis-
charge disposition. Hospital claims data are housed in
Transition Systems International (Boston, MA) admin-
istrative databases, a cost-accounting system that col-
lects data abstracted from patient charts upon
discharge from UCSF Medical Center.

All-cause 30-day hospital readmission rates were
calculated for each primary care clinic, using an adap-
tation of the CMS definition. First, we defined index
discharges as the first discharge for an individual
patient in any given 30-day interval. Only 1 index dis-
charge is flagged for each 30-day interval. The first
admission within 30 days after the index discharge
was flagged as the readmission. Consistent with CMS
methodology, only the first readmission in the 30-day
period was counted. We included all inpatient and
observation status admissions and excluded patients
who died during the index encounter, left against

medical advice, or transferred to another acute care
hospital after the index encounter.

We used secondary diagnosis codes in the adminis-
trative data to classify comorbidities by the Elixhauser
methodology.10 All but 1 adult primary care clinic at
UCSF are faculty-only clinics, whereby the assigned
PCP is an attending physician. In the general internal
medicine clinic, an attending or a resident can serve as
the PCP, and approximately 20% of IM clinic patients
have a resident as their PCP. For the IM clinic, we
classified patients’ PCP as attending, resident, or
departed. The latter category refers to patients whose
PCPs were residents who had graduated or faculty
who had departed and had not been assigned to a
new PCP prior to the index admission or readmission.

Statistical Analysis

We built a model to predict readmissions using the
demographic and clinical variables with v2 P<0.20 in
an initial bivariate analysis, and then removed, with
backward selection, the least significant variables until
only those with P�0.05 remained. Age, log-length of
stay (LOS), and intensive care unit stay were forced in
the model, as studies evaluating factors related to
readmissions have often included these as important
covariates.11–14 Results were expressed as adjusted
odds ratio (OR) with 95% confidence interval (CI).
All analyses were carried out using SAS version 9.2
(SAS Institute, Inc., Cary, NC).

This study was exempt from review by the institu-
tional review board of UCSF.

RESULTS
During the study period, there were 12,564 discharges
from UCSF Medical Center for primary care patients
belonging to the 7 clinics. Of these, 8685 were index
discharges and 1032 were readmissions within 30
days. Table 1 shows the characteristics of the patients
who had at least 1 admission during the study period.
In all but 2 clinics (HIV Primary Care and Concierge
Internal Medicine), there were more women hospital-
ized than men. Age and gender differences across clin-
ics are consistent with the patient populations served
by these clinics, with Women’s Health having more
female patients and younger patients hospitalized
compared to Geriatrics.

All-cause 30-day readmission rates varied across
practices, with HIV Primary Care being the highest at
14.9%, followed by Geriatrics at 13.7%, General
Internal Medicine at 13.3%, Concierge Internal Medi-
cine at 9.7%, combined IM/FP at 8.9%, Family Prac-
tice at 8.6%, and Women’s Health at 7.7% (Figure
1). Despite HIV Primary Care having the highest read-
mission rate, the number of index discharges during
the 3-year period was relatively low (249) compared
to General Internal Medicine (5388). For the index
admission, the top 5 admitting services were medicine,
obstetrics, cardiology, orthopedic surgery, and general
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surgery (Table 2). Medicine was the primary admit-
ting service for patients in the following clinics: Gen-
eral Internal Medicine, Geriatrics, HIV Primary Care,
and Concierge Internal Medicine. Obstetrics was the
primary admitting service for patients in the Family
Practice, Women’s Health, and combined IM/FP clin-
ics. Vaginal delivery was the top discharge diagnosis-
related group (DRG) for patients in the General Inter-
nal Medicine, Family Practice, Women’s Health, and
combined IM/FP clinics. The top discharge DRG was
urinary tract infection for Geriatrics, HIV for the HIV
clinic (13.6%), and chemotherapy (8.0%) for Con-
cierge Internal Medicine. Average LOS varied from
4.7 days for patients in the HIV Primary Care clinic
to 2.8 days for patients in the Concierge Internal
Medicine clinic. Average LOS was 3.4, 3.1, and 3.2
days in the Family Practice, Women’s Health, and
Geriatrics clinics, respectively, and 3.8 days in the
General Internal Medicine and combined IM/FP clin-

ics. For all clinics except Geriatrics, the majority of
patients were discharged home without home health.
A larger proportion of patients in the Geriatrics clinic
were discharged home with home health or discharged
to a skilled nursing facility.

Factors associated with variation in readmission
rates included: male gender (OR: 1.21, 95% CI: 1.05–
1.40), Medicare (OR: 1.31, 95% CI: 1.05–1.64;
Ref 5 private) and dual-eligible Medicare-Medicaid
insurance (OR: 1.26, 95% CI: 1.01–1.56), unknown
primary language (OR: 0.06, 95% CI: 0.02–0.25;
Ref 5 English), and the following comorbidities:
peripheral vascular disease, renal failure, lymphoma,
fluid and electrolyte disorders, and anemia. Multivari-
able logistic regression modeling results are listed in
Table 3. Patients having a resident PCP showed no
increased odds of readmission (OR: 1.13, 95% CI:
0.93–1.37; Ref 5 attending PCP). However, patients
with a graduated resident PCP or departed faculty

TABLE 1. Characteristics of UCSF Primary Care Patients Discharged From UCSF Medical Center, July 1, 2009 to
June 30, 2012

General Internal Medicine Family Practice Women’s Health Geriatrics Combined IM/FP HIV Primary Care Concierge IM

Panel size 26,521 10,495 8,526 190 4,109 1,039 706
FTE attending MD and NP providers 18.8 7.3 4.5 1.7 5.0 2.3 2.1
Mean panel size per FTE 1,311 1,448 1,895 112 822 452 336
Clinic visits in FY 2012 50,362 20,647 11,014 4,425 8,120 4,182 1,713
No. of index discharges 5,388 1,204 983 409 339 249 113
No. of readmissions 718 104 76 56 30 37 11
No. of patients discharged during study period 4,063 1,003 818 289* 290 185 84

% Male 40.1% 33.9% 4.3% 35.3% 33.8% 69.7% 52.4%
Average age (SD), y 60.4 (18.6) 52.0 (19.0) 47.0 (15.7) 83.2 (6.9) 46.3 (16.9) 49.5 (9.9) 64.5 (15.6)
Age range, y 19–104 18–96 19–97 63–99 18–90 22–73 20–92
Race
% White 42.2% 41.3% 58.8% 61.9% 49.3% 61.0% 91.7%
% Black 16.3% 8.5% 7.5% 7.3% 10.0% 27.6% 0.0%
% Asian 23.6% 31.4% 19.0% 17.0% 16.6% 2.2% 4.8%
% Native America/ Alaskan Native 0.7% 1.6% 0.7% 0.7% 0.7% 0.5% 0.0%
% Other 16.3% 15.7% 13.1% 12.5% 18.3% 8.1% 2.4%
Not available 1.0% 1.6% 1.0% 0.7% 5.2% 0.5% 1.2%

Ethnicity
% Hispanic 8.8% 10.6% 5.0% 6.2% 8.3% 4.9% 0.0%
% Non-Hispanic 73.8% 74.5% 81.8% 73.0% 74.5% 84.9% 75.0%
Not available 17.4% 15.0% 13.2% 20.8% 17.2% 10.3% 25.0%

Language
% English 69.7% 75.6% 88.8% 69.6% 85.9% 89.7% 89.3%
% Spanish 3.8% 1.9% 0.6% 4.2% 1.0% 0.5% 0.0%
% Chinese (Mandarin or Cantonese) 8.0% 6.7% 1.2% 4.8% 2.1% 0.0% 0.0%
% Russian 1.7% 0.6% 0.1% 0.4% 1.0% 0.0% 0.0%
% Vietnamese 1.0% 1.4% 0.0% 0.4% 0.0% 0.0% 0.0%
% Other 11.7% 9.3% 5.6% 18.0% 6.9% 8.1% 4.8%
Not available 4.1% 4.6% 3.7% 2.8% 3.1% 1.6% 6.0%

Insurance type
% Private 35.4% 58.7% 77.4% 10.7% 63.8% 36.8% 66.7%
% Medicare 22.0% 17.2% 12.0% 67.8% 14.8% 8.7% 33.3%
% Medicaid 15.5% 12.5% 3.1% 1.4% 12.8% 24.3% 0.0%
% Dual eligible 24.4% 8.8% 5.4% 19.4% 6.6% 27.6% 0.0%
% Self-pay/other 2.6% 2.9% 2.2% 0.7% 2.1% 2.7% 0.0%

NOTE: Abbreviations: FP, family practice; FTE, full-time equivalent; FY, fiscal year; HIV, human immunodeficiency virus; IM, internal medicine, MD, medical doctor; NP, nurse practitioner; SD, standard deviation; UCSF, University
of California, San Francisco. *The panel size is a static figure from the end of the study period. During the course of the 3-year study, several patients in the Geriatrics clinic were deceased, and new patients were added to the
clinic panel. Thus, the total number of patients hospitalized during the study period is greater than the point-in-time panel size.
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PCP awaiting transfer to a new PCP had an OR of
1.59 (95% CI: 1.16–2.17) compared with having a
current faculty PCP. The C-statistic for this model
was 0.67.

DISCUSSION
In this study we introduce a complementary way to
view hospital readmissions, from the perspective of
primary care practices. We found variation in
readmission rates across primary care practices. After

controlling for admitting service, clinic, provider, and
patient factors, the specific characteristics of male gen-
der, patients with Medicare or Medicare with Medic-
aid, and patients in our General Internal Medicine
clinic with a departed PCP were independent risk fac-
tors for hospital readmission. Patients with specific
comorbidities were also at increased risk for admis-
sions, including those with peripheral vascular disease,
renal failure, lymphoma, fluid and electrolyte disor-
ders, and anemia. Because this is the first study view-
ing readmissions from the perspective of primary care

TABLE 2. Characteristics of Index Admissions of UCSF Primary Care Patients, July 1, 2009 to June 30, 2012

General Internal

Medicine, N 5 5,388

Family Practice,

N 5 1,204

Women’s Health,

N 5 983

Geriatrics,

N 5 409

Combined IM/FP,

N 5 339

HIV Primary Care,

N 5 249

Concierge IM,

N 5 113

Top 5 admitting services
Medicine 41.8% 25.0% 15.2% 56.4% 23.5% 59.7% 19.0%
Obstetrics 7.5% 24.7% 38.7% 0.0% 35.6% 2.1% 9.0%
Cardiology 15.1% 10.9% 6.2% 16.5% 10.3% 6.5% 17.0%
Orthopedic surgery 8.3% 8.3% 8.2% 7.3% 5.3% 4.8% 12.0%
Adult general surgery 7.2% 9.8% 10.0% 6.0% 5.0% 5.8% 7.0%

Top 5 discharge diagnoses
Vaginal delivery 3.5% 13.6% 20.6% 0.0% 17.9% 0.3% 3.0%
Major joint replacement 3.5% 3.4% 4.8% 4.3% 3.8% 0.7% 5.0%
Vaginal delivery with complications 1.3% 5.0% 6.9% 0.0% 4.1% 1.0% 2.0%
Simple pneumonia and pleurisy 2.8% 1.2% 0.6% 3.8% 0.3% 2.1% 0.0%
Urinary tract infection 2.0% 1.5% 1.4% 6.2% 0.9% 2.4% 1.0%

Discharge disposition
% Home 69.1% 74.6% 76.6% 47.8% 69.9% 78.6% 68.4%
% Home with home health 19.4% 16.5% 17.8% 24.1% 21.7% 11.8% 18.8%
% Skilled nursing facility 7.2% 4.9% 3.0% 18.9% 3.3% 5.0% 0.8%
% Other 4.3% 4.0% 2.6% 9.2% 5.1% 4.6% 12.0%

Average length of stay (SD) 3.8 (5.6) 3.4 (7.5) 3.1 (3.7) 3.2 (3.7) 3.8 (5.2) 4.7 (6.5) 2.8 (2.8)
% Discharges with ICU stay 11.0% 10.6% 5.9% 8.5% 9.2% 11.1% 15.8%

NOTE: Abbreviations: FP, family practice; HIV, human immunodeficiency virus; ICU, intensive care unit; IM, internal medicine, SD, standard deviation; UCSF, University of California, San Francisco.

FIG. 1. Primary care clinic-based, all-cause, 30-day readmission rates and number of index discharges, July 1, 2009 to June 30, 2012. Abbreviations: FP, family

practice; HIV, human immunodeficiency virus; IM, internal medicine.
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practices, our findings are unique in the literature.
However, hospital-based studies have found similar
relationships between readmission rates and these spe-
cific comorbidities.11,12,15 Unlike other studies, our
study cohort did not show CHF as an independent
risk factor. We hypothesize this is because in 2008,
UCSF Medical Center introduced an inpatient-based
intervention to reduce readmissions in patients with
heart failure. By 2011, the readmission rates of
patients with heart failure (primary or secondary diag-

noses) had dropped by 30%. The success of this pro-
gram, focused only on patients with heart failure,
likely affected our analysis of comorbidities as risk
factors for readmissions.

Models developed to predict hospital readmissions,
overall and for specific disease conditions, have incon-
sistently identified predictive factors, and there is not
a specific set of variables that dominate.16–19 A recent
review of readmission risk prediction models sug-
gested that models that take into account psychosocial
factors such as social support, substance abuse, and
functional status improved model performance.16 We
hypothesize that the reason why male gender was sig-
nificant in our model may be related to lack of social
support, especially among those who may be single or
widowed. Other studies have also showed male gen-
der as a predictor for hospital readmissions.14,20

People with Medicare as the primary payor or Medi-
care with Medicaid also tended to have higher risk of
readmission. We believe that this may be a proxy for
the combined effect of age, multiple comorbidities, and
psychosocial factors. In a multicenter study of general
medicine inpatients, Medicare, but not age, was also
found to be a predictive variable.21 Unlike other stud-
ies, our study did not find Medicaid alone as a signifi-
cant predictive variable for readmissions.15,21 One
explanation may be that in hospital-based studies, peo-
ple with Medicaid who are at high risk for readmission
may be high-risk because they do not have a PCP or
good access to outpatient care. In our study, all patients
have a PCP in 1 of the UCSF clinics, and access to care
is improved with this established relationship. These
other studies did not examine Medicare-Medicaid dual
eligibility status. Our results are consistent with a
national study on avoidable hospital admissions that
showed the dual eligibility population experiencing
60% higher avoidable admission rates compared to the
Medicaid-only population.22

An interesting finding was that there were no statisti-
cally significant differences in readmissions among
patients who report a language other than English as
their primary language. Although language barriers and
health literacy can affect a patient’s ability to under-
stand discharge instructions, the use of translators at
UCSF Medical Center may have decreased the risk of
readmissions. For a small number of patients whose pri-
mary language was not recorded (“unknown” language
in our model), they appeared to have a lower risk of
readmissions. Language preferences are recorded by
our admitting staff during the process of admission.
This step may have been skipped after hours or if the
patient was not able to answer the question. However,
we do not have a good hypothesis as to why these
patients may have a reduced risk of readmissions.

Having a departed PCP in the General Internal
Medicine clinic was an independent predictor of read-
missions. These patients have access to primary care;
they can schedule acute appointments with covering

TABLE 3. Factors Associated With All-Cause 30-
Day Readmission Rates at UCSF Primary Care Clin-
ics, July 1, 2009 to June 30, 2012

Adjusted Odds Ratio (95% CI)

Age
<65 years Ref
>65 years 0.91 (0.75–1.10)

Clinic
General Internal Medicine 1.24 (0.99–1.56)
Family Practice Ref
Women’s Health 1.13 (0.82–1.56)
Geriatrics 1.20 (0.84–1.74)
Combined Internal Medicine/Family Practice 1.13 (0.73–1.74)
HIV Primary Care 1.24 (0.81–1.89)
Concierge Internal Medicine 1.06 (0.54–2.07)

Sex
Female Ref
Male 1.21 (1.05–1.40)

Insurance
Private Ref
Medicaid 1.09 (0.87–1.37)
Medicare 1.31 (1.05–1.64)
Dual eligible Medicare–Medicaid 1.26 (1.01–1.56)
Self/other 1.20 (0.74–1.94)

Language
English Ref
Spanish 1.02 (0.70–1.47)
Chinese 1.13 (0.87–1.47)
Other 0.87 (0.70–1.08)
Unknown 0.06 (0.02–0.25)

Comorbidities
Pulmonary circulation disease 1.51 (0.98–2.32)
Peripheral vascular disease 1.50 (1.14–1.98)
Renal failure 1.31 (1.09–1.58)
Lymphoma 2.50 (1.43–4.36)
Fluid and electrolyte disorders 1.27 (1.07–1.52)
Deficiency anemia 1.25 (1.04–1.51)

Physician
Attending Ref
Resident 1.13 (0.93–1.37)
Departed PCP (internal medicine only) 1.59 (1.16–2.17)

ICU stay 1.03 (0.83–1.28)
LOS (log) 1.02 (0.98–1.06)
Admitting service

Medicine Ref
Obstetrics 0.41 (0.30–0.56)
Cardiology 1.12 (0.91–1.37)
Orthopedic surgery 0.36 (0.25–0.51)
Adult general surgery 0.64 (0.47–0.87)
Other services 0.76 (0.63–0.92)

NOTE: Abbreviations: CI, confidence interval; ICU, intensive care unit; LOS, length of stay; PCP, primary
care provider, UCSF, University of California, San Francisco.
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providers for new medical issues or follow-up of
chronic conditions. However, until they are trans-
ferred to a new PCP, they do not have a provider who
is proactively managing their preventive and chronic
disease care, including follow-up and coordinating
care after hospital discharge. Our study is not the first
to suggest adverse outcomes for patients who are in
transition from 1 primary care provider to the next.23

Studies conducted in General Internal Medicine clinics
have shown missed opportunities for cancer screening
and overlooked test results during the transition
period,24 and as many as one-fifth of patients whom
residents identified as “high-risk” were lost to follow-
up.25 However, our study is the first to show the link
between PCP transition in a teaching clinic and hospi-
tal readmissions. This finding underscores the impor-
tance of continuity of care in the optimal management
of patients following hospital discharge.

There are several limitations to this study. First, our
study only considers hospitalizations to UCSF Medical
Center, potentially undercounting readmissions to area
hospitals. Because our study population are patients
with PCPs at UCSF, these patients tend to seek specialty
and acute care at UCSF Medical Center as well. We
obtained payor data from our medical group (Hill Physi-
cians), which covers our largest private payors, to under-
stand whether our results can be applied on a global
basis. We found that in 87.4% of index admissions with
readmissions from January 1, 2010 through May 30,
2012, the readmission occurred at UCSF Medical Cen-
ter. We conducted a similar analysis with CMS data
from October 1, 2008 to June 30, 2011, the latest data
we have from CMS. For patients with UCSF PCPs and a
diagnosis of AMI or CHF, 100% were readmitted back
to UCSF Medical Center. For patients with UCSF PCPs
and a diagnosis of pneumonia, 89% were readmitted
back to UCSF Medical Center. Given that only a small
percentage of patients with PCPs at UCSF present for
readmission at other area hospitals, we believe that limit-
ing our analysis to UCSF Medical Center is reasonable.

In our study, we did not remove vaginal deliveries
or Caesarian sections prior to building the model. Pri-
mary care physicians and their clinic leadership are
accustomed to taking a population-health perspective.
We anticipate they would be interested in designing
interventions and addressing readmission for the entire
primary care panel. Although readmissions after deliv-
ery are not frequent, they can still occur, and interven-
tions should not necessarily exclude this population.
We did run a sensitivity analysis by removing vaginal
delivery and Caesarian sections from the analysis. As
expected, readmission rates for all practices increased
except for Geriatrics. However, the independent pre-
dictors of readmissions did not change.

Our study is based on a population of patients at 1
urban academic medical center and may not be gener-
alizable across all delivery systems. Our population is
racially and ethnically diverse, and many do not speak

English as their primary language. The study also
spans different types of primary care clinics, capturing
a wide range of ages and case mix. As PCP assign-
ments fluctuate over time, there may be errors with
PCP attribution in the UCSF Medical Center data sys-
tems. We do not believe errors in PCP attribution
would differ across primary care practices. Because
the primary care practices’ performance reports on
quality measures are based on PCP assignment, each
clinic regularly updates their clinic panels and has spe-
cific protocols to address errors with PCP attribution.

Finally, our study includes only the variables that we
were able to extract from administrative claims. Other
explanatory variables that have been suggested as impor-
tant for evaluation, such as social support, functional
assessment, access to care, hospital discharge process,
and posthospitalization follow-up, were not included.
Each of these could be explored in future studies.

This study offers a unique perspective of hospital
readmission by introducing a new methodology for
primary care clinics to calculate and evaluate their all-
cause 30-day readmission rates. Although this meth-
odology is not intended to provide real-time feedback
to clinics on readmitted patients, it opens the door for
benchmarking based on specific case-mix indices.
Another direction for future research is to design
robust evaluations of the impact of interventions,
both inpatient and outpatient, on primary care clinic
readmission rates. Finally, future research should rep-
licate this analysis across teaching clinics to identify
whether provider turnover is a consistent independent
predictor of hospital readmissions.

This study also has implications for inpatient inter-
ventions. For example, discharging physicians may con-
sider proactively identifying whether the patient has a
continuous primary care provider. Patients who are in
between PCPs may need closer follow-up after dis-
charge, until they re-establish with a new PCP. This can
be accomplished through a postdischarge clinic visit,
either run by inpatient providers or covering physicians
in the primary care clinic. In addition, the discharging
physician may work with the case manager to increase
the level of care coordination. The case manager could
contact the primary care clinic and proactively ask for
immediate PCP re-assignment. Once a new PCP has
been identified, the discharging physician could con-
sider a warm hand-off. With a warm hand-off, the new
PCP may feel more comfortable managing problems
that may arise after hospital discharge, and especially
before the first outpatient visit with the new PCP.
Future research can test whether these interventions
could effectively reduce hospital readmissions across a
broad primary care population.

CONCLUSION
Primary care providers and their clinics play an
important role in managing population health,
decreasing healthcare spending, and keeping patients
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out of the hospital. In this study, we introduce a tool
in which primary care clinics can begin to understand
their hospital readmission rates. This may be particu-
larly valuable as primary care providers enter global
payment arrangements such as accountable care
organizations or bundled payments and are responsi-
ble for a population of patients across the continuum
of care. We found significant variation in readmission
rates between different primary care practices, but
much of this variation appears to be due to differences
between practices in patient demographics, comorbid-
ities, and hospitalization factors. Our study is the first
to show the association between provider transitions
and higher hospital readmissions. Continuity of care
is critical for the optimal management of patients fol-
lowing hospital discharge. More attention will need to
be focused on providing good continuity outpatient
care for patients at high risk for readmissions.
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