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BACKGROUND: Rehospitalizations within 30 days of dis-
charge are responsible for a large portion of healthcare
spending. One approach to preventing rehospitalizations
is early follow-up, usually defined as an office visit with a
primary care physician within 7 days of discharge—an
approach that is being incentivized by health plans. How-
ever, evidence regarding its effectiveness is limited.
OBJECTIVE: We aimed to determine whether an office
visit with a primary care physician within 7 days after
discharge is associated with 30-day rehospitalization.
DESIGN: This was an observational study set within a
randomized trial.
PARTICIPANTS: The study included patients age 65 and
older receiving care from a multi-specialty group practice
and discharged fromhospital to home between 26 August
2010 and 25 August 2011. To control for confounding, we
identified characteristics of patients and hospital stays
that are predictive of rehospitalization, and also developed
high-dimensional propensity scores. Analyses used Cox
proportional hazards models and took into account vary-
ing amounts of opportunity time for office visits.
MAINMEASURES:We looked at 30-day rehospitalizations
at any hospital.
KEY RESULTS: Of 3,661 patients discharged to home
during the study year, 707 (19.3 %) were rehospitalized
within 30 days. Patients receiving an office visit within
7 days numbered 1,808 (49.4 %), and of these, 1,000
(27.3 %) were with a primary care physician. In models
predicting rehospitalization, stratified on deciles of pro-
pensity score and controlling for additional confounders,
the hazard ratios associated with office visits with a pri-
mary care physician within 7 days were 0.98 (95 % CI
0.80, 1.21); for visits with any physician, the hazard ratio
was HR 1.04, (95 % CI 0.87, 1.25).
CONCLUSIONS: We found no protective effect for office
visits within 7 days. Such visitsmayneed to be specifically
focused on a range of issues related to the specific reasons
why patients are rehospitalized. It is likely that outpatient

visits will need to be set within comprehensive transition
programs.
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BACKGROUND

For many older patients, the transition between the inpatient
and outpatient setting is a period of particularly high risk.1,2

Adverse events are common, as are rehospitalizations.3–5 High
rates of rehospitalization are considered to be a measure of
poor quality of care and an opportunity to reduce Medicare
spending. Under the Affordable Care Act, the Centers for
Medicare and Medicaid Services has implemented financial
penalties for hospitals with 30-day rehospitalization rates that
are considered excessive.6–8 A landmark publication by
Jencks et al. in 2009 reported a 30-day rehospitalization rate
of 19.6 % for Medicare enrollees in 2003 and 2004, at an
estimated cost of $17.4 billion.5 Systematic reviews have
failed to identify any specific strategy or component that has
been effective at reducing rehospitalization.
Timely follow-up with the primary care physician has been

suggested as an important component of efforts to optimize
transitional care during the high-risk peri-discharge period.9,10

Current Procedural Terminology (CPT) codes are now avail-
able to support “Transitional CareManagement Services,” and
some health plans have begun to provide financial incentives
to medical groups that achieve specified benchmarks relating
to prompt post-discharge follow-up visits for older patients.
We conducted an observational study to determine whether

an office visit with a primary care physician within 7 days after
hospital discharge was associated with a reduction in 30-day
rehospitalizations among patients age 65 years and older re-
ceiving care from a large multispecialty group practice.

METHODS

Study Setting, Population and Study Design

This observational study was set within a randomized con-
trolled trial of an electronic health record (EHR)-based
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transitional care intervention for older adults discharged from
hospital to home.11 For patients randomized to the intervention
arm, messages to schedule an office visit within 1 week of
discharge were automatically generated and sent to the prima-
ry care providers’ support staff, unless scheduling information
within the EHR indicated that such a visit had already been
scheduled. The intervention did not increase the proportion of
discharges with an office visit within 7 days. The randomized
trial was conducted within a large multispecialty group prac-
tice that employs 265 physicians, including 66 primary care
providers who care for adult patients in the outpatient setting,
and serves primarily middle and working class patients from
the surrounding urban and suburban areas. Hospital care is
delivered by hospitalists employed by the medical group. The
group provides care to approximately 24,000 senior plan
members of an associated health plan. The study population
was derived from this population of patients.
We studied patients discharged from the primary hospital

used by the group practice from 26 August 2010 to 25 August
2011. The primary hospital is a 350-bed urban community
hospital affiliated with a medical school, and includes an
internal medicine residency program. Eligibility criteria for
inclusion in the study were: (1) patient was 65 years or older
at the time of discharge; (2) patient was discharged from the
primary inpatient facility serving the medical group for a non-
psychiatric condition; (3) there were no plans to enroll patient
in hospice upon discharge; and (4) the patient was discharged
to the community (not a skilled nursing facility, rehabilitation
facility, or long-term care setting). Confirmation that dis-
charges were to the community was based on manual review
of the medical records.
The institutional review board of the University of Massa-

chusetts Medical School and the institutional review board of
the multispecialty medical group and the health plan approved
this study. The original trial within which this observational
study was set was registered with ClinicalTrials.gov
(NCT00611091). Funding was from the Agency for Health
Care Policy and Research, which had no role in the design,
conduct or reporting of the study.

Characteristics of Study Subjects

We characterized discharged patients according to age at the
time of discharge, gender, length of stay, whether a surgical
procedure was performed during the hospitalization, hospital-
izations during the prior year, office visits during the prior
year, number of different providers seen during the prior year
in the outpatient setting, number of prescriptions filled during
the prior year, and the Charlson Comorbidity Index12 using
relevant ICD-9 codes derived from health plan administrative
data.

Office Visits

Using encounter data from the medical group’s EHR, we
determined whether discharged patients had an office visit

with a primary care physician within the group in the 7-day
period following hospital discharge. We had access to com-
plete data from the health plan, and thus were also able to
determine whether patients had office visits with specialist
physicians during that period.

Outcome Measures

The primary outcome was rehospitalization within 30 days of
discharge from the index hospitalization. We ascertained in-
formation related to hospitalizations from both the medical
group’s EHR and from health plan data, which allowed for
determination of rehospitalizations that occurred at any hospi-
tal, not just the primary hospital that served patients cared for
by the medical group.

Statistical Analysis

For direct comparisons of baseline characteristics be-
tween those who were and were not rehospitalized with-
in 30 days, we used Fischer exact tests for categorical
variables and t-tests for continuous variables. Reported
p values are two-sided. Comparisons included character-
istics of patients, their hospital stays and utilization
during the year prior to the index hospitalization. Be-
cause of the skewed distributions of age, length of stay
and number of prior hospitalizations, we analyzed them
in categories defined to optimize their bivariate associa-
tions with rehospitalization, as displayed in Table 1. We
categorized potentially relevant components of patients’
utilization during the preceding year in quartiles includ-
ing number of office visits, number of different pro-
viders seen, and number of different drugs dispensed.
We used time-varying Cox proportional hazards models
to assess the association of office visits and rehospital-
ization. The models focused on time from discharge
from the index hospitalization until the first rehospitali-
zation date during the 30 days of follow-up. Patients
were censored on date of dea th , heal th plan
disenrollment, or 30 days post-discharge, whichever
came first. For patients with multiple hospitalizations
during the study period, we included each discharge
and followed it for the following 30 days. Potential
confounding variables were determined individually for
each discharge. Variables with statistically significant
associations with rehospitalization were tested in multi-
variable proportional hazards models to assess their in-
dependent association with rehospitalization and their
impact on the hazard ratio for office visits within 7 days.
Models also controlled for intervention vs. control status
in the randomized trial and for having an office visit
within 7 days with a specialist physician.
To further explore possible confounding, we devel-

oped a high-dimensional propensity score (HDPS)
predicting office visits with the primary care physician
within 7 days of discharge, including five dimensions of
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data derived from the EHR and health plan data (inpa-
tient diagnoses, inpatient procedures, outpatient diagno-
ses, outpatient procedures, and drug dispensing) from
the 12 months prior to the index admission. The HDPS
calculates an algorithm from claims for outpatient and
inpatient care to indirectly serve as a proxy for a pa-
tient’s underlying health status. The process identifies
potential covariates separately within each data dimen-
sion, selects the most prevalent, categorizes the frequen-
cy with which each of these covariates appears in the
data for each patient, prioritizes covariates within each
dimension by assessing their potential for controlling
confounding not conditional on exposure, and selects
the final covariates. We used SAS programs included
in the Pharmacoepidemiology Toolbox,13 developed by
t he D iv i s i on o f Pha rmacoep i d em io l ogy and
Pharmacoeconomics at Brigham and Women’s Hospital,
to calculate the HDPS scores.14 C-statistics were calcu-
lated to assess the fit of the propensity score model in
comparison to logistic regression models predicting pri-
mary care physician visits within 7 days with the vari-
ables retained in the multivariable proportional hazards
model predicting rehospitalization. We matched on

propensity score using a greedy matching approach,
but only 85 % of the group receiving an office visit
could be matched. Therefore, we focused our primary
analysis on time-varying Cox proportional hazard model
ratios stratified by propensity score decile. As a sensi-
tivity analysis, we also performed a matched analysis to
identify any major differences in results.
In addition to the primary models assessing the impact

of visits with primary care physicians, we performed a
secondary series of analyses on the impact of visits with
any physician. This series directly paralleled the approach
for visits with primary care physicians and used HDPS
scores specifically calculated from predictions of visits
with any physician.
SAS software version 9.2 for Unix was used for statistical

analyses.

RESULTS

A total of 3,661 discharges of patients age 65 and older
from hospital to home were included in the study. Dur-
ing the 30 days following discharge, 707 patients

Table 1. Baseline Characteristics of Discharges by Status of Office Visit Within 7 Days, Unmatched and Matched on Propensity Score

Characteristic Unmatched: N=3,661 Propensity score matched: N=1,704

PCP office visit No PCP office visit PCP office visit No PCP office visit

N=1000 N=2661 N=852 N=852

Mean (standard
deviation)

Mean (standard
deviation)

Mean (standard
deviation)

Mean (standard
deviation)

Patient age at the time of discharge 79.6 (6.9) 78.8 (7.3) 79.5 (7.1) 79.8 (7.2)

# (%) # (%) p value # (%) # (%) p value
Categories of patient ages
65–74 263 (26.3) 832 (31.3) 231 (27.1) 229 (26.9)
75–84 477 (47.7) 1,216 (45.7) 0.01 401 (47.1) 388 (45.5) 0.70
85+ 260 (26.0) 613 (23.0) 220 (25.8) 235 (27.6)

Patient gender—female 510 (51.0) 1,411 (53.0) 0.27 440 (51.6) 446 (52.3) 0.77
Intervention 505 (50.5) 1,365 (51.3) 0.67 435 (51.1) 446 (52.3) 0.59
Length of stay
1 night 275 (27.5) 715 (26.9) 248 (29.1) 246 (28.9)
2 nights 276 (27.6) 652 (24.5) 0.02 230 (27.0) 231 (27.1) 0.99
3–4 nights 305 (30.5) 800 (30.1) 252 (29.6) 250 (29.3)
5+ nights 144 (14.4) 494 (18.6) 122 (14.3) 125 (14.7)

Surgery during hospitalization 98 (9.8) 636 (23.9) <0.001 85 (10.0) 137 (16.1) < 0.001
Number of office visits during past year
0–8 267 (26.7) 768 (28.9) 237 (27.8) 283 (33.2)
9–12 228 (22.8) 584 (21.9) 0.62 196 (23.0) 180 (21.1) 0.12
13–18 256 (25.6) 654 (24.6) 223 (26.2) 209 (24.5)
19+ 249 (24.9) 655 (24.6) 196 (23.0) 180 (21.1)

Hospitalizations during past year
0 539 (53.9) 1493 (56.1) 490 (57.5) 485 (56.9)
1–2 295 (29.5) 706 (26.5) 0.20 235 (27.6) 241 (28.3) 0.95
3+ 166 (16.6) 462 (17.4) 127 (14.9) 126 (14.8)

Charlson Comorbidity Index
0 146 (14.6) 374 (14.1) 126 (14.8) 136 (16.0)
1 210 (21.0) 536 (20.1) 191 (22.4) 192 (22.5)
2 175 (17.5) 543 (20.4) 0.43 157 (18.4) 154 (18.1) 0.94
3 177 (17.7) 435 (16.3) 143 (16.8) 151 (17.7)
4 107 (10.7) 302 (11.3) 88 (10.3) 81 (9.5)

PCP primary care physician
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(19.3 %) were rehospitalized. Seventy-eight subjects
were censored prior to the end of the 30-day follow-
up period, 74 died and four disenrolled from the health
plan and were lost to follow-up.
Table 1 compares discharges followed by office visits with a

primary care physician within 7 days to those without.
Twenty-seven percent of discharges were followed by an
office visit. Factors associated with lower probability of an
office visit were longer length of hospital stay, surgery during
the index hospitalization, and younger age. Table 1 also de-
scribes the sample after matching on HDPS. The two groups
are very similar, but only 852 patients (85%) of the group with
an office visit could be matched, reducing the sample and

potentially making results of matched analyses difficult to
interpret.
A number of demographic and utilization variables were

associated with rehospitalization (Table 2). Discharges of
older patients, those with longer lengths of hospital stay,
additional hospitalizations during the previous year, and
higher scores on the Charlson Comorbidity Index were more
likely to be followed by rehospitalization within 30 days. Each
of the patients’ prior utilization variables was also associated
with rehospitalization. Women and those who received sur-
gery during the index hospitalization were less likely to be
rehospitalized.
We compared a logistic regression model predicting an

office visit within 7 days that included the confounding factors
retained in the Cox proportional hazards model to the model
developed for the high-dimensional propensity score. The c-
statistic without HDPS was 0.58, while the c-statistic for the
HDPS model was 0.77.
Results of the series of Cox proportional hazards models as

provided in Table 3 demonstrate very little association be-
tween having an office visit with a primary care physician
and rehospitalization. In the basic model that included no
potential confounding factors, the hazard ratio associated with
having an office visit was 1.04 (95 % confidence interval (CI)
0.86, 1.25). Addition of the basic set of potential confounders
raised the hazard ratio slightly to 1.07 (95 % CI 0.88, 1.29).
The model stratified on deciles of the HDPS lowered the
hazard ratio to 0.98 (95 % CI 0.80, 1.21). The model matched
on HDPS produced a similar hazard ratio of 0.96 (95 % CI
0.75, 1.24).
Table 3 also presents the results of the secondary

analysis series assessing the impact of an office visit
with any physician on rehospitalization. Forty-six per-
cent of patients had an office visit with any physician
within 7 days. Although the unadjusted model indicated

Table 2 Baseline Characteristics of Discharges by 30-Day
Rehospitalization

Characteristic N=3,661

Rehospitalized Not
rehospitalized

N=707 N=2,954

Mean
(standard
deviation)

Mean
(standard
deviation)

Patient age at the
time of discharge

79.7 (7.0) 78.9 (7.2)

# (%) # (%) p value
Categories of patient ages
65–74 190 (26.9) 905 (30.6)
75–84 314 (44.4) 1,379 (46.7) < 0.01
85+ 203 (28.7) 670 (22.7)

Patient gender—
female

333 (47.1) 1,588 (53.8) < 0.01

Intervention 351 (49.7) 1,519 (51.4) 0.40
Length of stay
1 night 146 (20.7) 844 (28.6)
2 nights 165 (23.3) 763 (25.8) < 0.001
3–4 nights 224 (31.7) 881 (29.8)
5+ nights 172 (24.3) 466 (15.8)

Surgery during
hospitalization

132 (18.7) 602 (20.4) 0.31

Hospitalizations during past year
0 272 (38.5) 1,760 (59.6)
1–2 212 (30.0) 789 (26.7) < 0.001
3+ 223 (31.5) 405 (13.7)

Office visits during past year
0–3 163 (23.1) 872 (29.5)
4–6 124 (17.5) 688 (23.3) < 0.001
7–11 178 (25.2) 732 (24.8)
12+ 242 (34.2) 662 (22.4)

# of different providers during past year
0–2 147 (20.8) 781 (26.4)
3–5 206 (29.1) 1,071 (36.3) < 0.001
6–7 128 (18.1) 511 (17.3)
8+ 226 (32.0) 591 (20.0)

# of different medications dispensed in past year
<8 136 (19.2) 783 (26.5)
8–12 137 (19.4) 771 (26.1) < 0.001
13–19 173 (24.5) 714 (24.2)
20+ 261 (36.9) 686 (23.2)

Charlson Comorbidity Index
0 74 (10.5) 446 (15.1)
1 93 (13.2) 653 (22.1)
2 130 (18.4) 588 (19.9) < 0.001
3 125 (17.7) 487 (16.5)
4 106 (15.0) 303 (10.2)
5+ 179 (25.3) 477 (16.1)

Table 3 Hazard Ratios for Rehospitalization Within 30 Days
Associated with Office Visits Within 7 Days with a Primary Care

Physician

PCP office visit Any office visit

Hazard ratio (95 %
confidence interval)

Hazard ratio (95 %
confidence interval)

Model 1: unadjusted 1.04 (0.86, 1.25) 1.21 (1.03, 1.43)
Model 2: adjusted for
basic covariates

1.07 (0.88, 1.29)* 1.11 (0.95, 1.32)†

Model 3: Model 2
stratified
by HDPS

0.98 (0.80, 1.24) 1.04 (0.87, 1.25)

Model 4: Model 2
with matching on
HDPS

0.96 (0.75, 1.24) 1.05 (0.85, 1.29)

*Adjusted for age, gender, intervention status, surgery during
hospitalization, length of hospital stay, hospitalizations during the
previous year, Charlson Comorbidity Index, and non-primary care
physician office visit within 7 days
†Adjusted for age, gender, intervention status, surgery during hospital-
ization, length of hospital stay, hospitalizations during the previous year,
and Charlson Comorbidity Index
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a statistically significant increased risk (hazard ratio
1.21, 95 % CI 1.03, 1.43), control for the basic con-
founders, stratification on deciles of HDPS, and analysis
matched with HDPS score reduced the hazard ratio and
eliminated statistical significance (HR 1.04, 95 % CI
0.87, 1.25).

DISCUSSION

In this study of one year of discharges from hospital to home
for older adults treated by a large medical group, 19.3 % were
rehospitalized within 30 days. Although 27.3 % had an office
visit with a primary care physician within 7 days, we found no
protective effect. A range of possible confounders associated
with both rehospitalization and office visits might explain the
lack of effect. However, even control for high-dimensional
propensity scores did not have a major impact on these results.
The results of a parallel, secondary series of analyses assessing
the impact of having an office visit with any physician on
rehospitalization were similar.
A number of hospital-based programs have been developed

to lower rates of rehospitalization, but few have proven suc-
cessful. A recent systematic review of hospital-initiated tran-
sition programs found many of the tested alternatives had little
impact on rehospitalizations.15 Exceptions were the Care
Transitions Program16 and Project Re-Engineered Discharge
(Project RED),17 both resource-intensive and personnel-
intensive approaches. A second review focused on studies of
interventions to enhance handovers from hospitals to ambula-
tory providers found no strong evidence for any specific
component.18 This finding was paralleled in a systematic
review of post-discharge transition models that concluded that
there is no model that is reliably effective in reducing
rehospitalizations.19

Given the apparent limitations of alternatives for reducing
the cost of transition efforts, there is high interest in the
potential of shifting transitional care to the primary care set-
ting, with the expectation that an office visit with a physician
would be a more efficient approach.5 Several studies have
assessed the potential protective effect of having an office visit
after discharge using hospital-level data and analyses. Parallel
studies of older Medicare enrollees discharged with heart
failure and myocardial infarction found conflicting results.
Both studies compared hospitals by determining the rate of
claims for out-patient office visits during the 7 days after
discharge and categorizing them in quartiles.20,21 For heart
failure, there was an apparent threshold effect: the quartile
with the lowest percent of patients with follow-up visits had
more rehospitalizations during the initial 30 days post-dis-
charge. However, for myocardial infarction patients, there
was no relationship between rates of follow-up and
rehospitalizations. Ecological analyses at the hospital level
leave open the possibility that hospitals with higher rates of
follow-up visits also have organizational structures and other

characteristics that may account for lower rates of
rehospitalization.
In contrast to studies of hospital rates, a third study of

Medicare enrollees used individual level data to assess rehos-
pitalization among patients with discharge diagnoses of chron-
ic obstructive pulmonary disease. Comparisons were between
office visits with the primary care physician or pulmonologist
within 30 days and rehospitalization during the same period.
The resulting hazard ratio of 0.91 was statistically signifi-
cant.22 Other studies analyzing individual outcomes include
a study tracking office visits and rehospitalization over 90 days
post-discharge. An extremely protective effect was found for
office visits within 7 days (odds ratio 0.10).23 Subjects were
limited to those with no prior hospitalizations during the
previous 90 days, an exclusion that is likely to produce a very
different result from studies including all discharged patients.
An additional study was set within a single specific hospital
and tracked office visits and rehospitalizations with the same
diagnosis as the index hospitalization during the initial 30 days
post-discharge. A strong association was found but it was not
statistically significant.9 Several single-hospital studies fo-
cused on office visits that were scheduled24 or reported in
discharge summaries,25 and found small24 and no effects25

with limited ability to compare results to those studies that
assessed actual office visits.
Studies focused on out-patient care for newly discharged

older adults provide possible suggestions for the observed
conflicting results at the hospital and patient levels. A random-
ized trial of intense primary care for discharged patients within
the Veterans’ Administration system found that patients with
more primary care were more often rehospitalized, suggesting
that contact with primary care physicians led to more detection
of underlying problems requiring hospital-based treatment.26

A study of older adults insured by Kaiser Permanente of
Northern California who were rehospitalized within 30 days
of discharge included intense interviews with patients, care-
givers, and primary care providers.27 Although 53 % had an
office visit before the rehospitalization, 65% of physicians did
not know of the worsening conditions that led to the admis-
sion. Among the rehospitalizations considered preventable,
interviews revealed an average of 8.7 contributing factors.
If a post-discharge follow-up visit is to succeed in reducing

the risk of rehospitalization, it will need to include extensive
exploration of the patient’s changedmedical condition, as well
as provide education and support. Several guidelines have
been produced, including a checklist for physicians by the
California Healthcare Foundation28 and the AmericanMedical
Association’s There and Home Again, Safely29 publication,
which details the responsibilities of primary care practices
during transitions in care. Recommended responsibilities in-
clude coordination with caregivers, case managers and home
health workers, sharing of recommendations and medication
instructions with all members of the team, medication recon-
ciliation, and extensive instruction to patients and caregivers
on self-management. Unfortunately, these are not tasks that
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can be readily fit within standard outpatient visits. Fulfillment
of these responsibilities may necessitate a comprehensive
transition program.
There are several limitations to this study. The office visit

exposure could not be directly randomized, so this was an
observational study with the accompanying potential for con-
founding. Some office visits may have been scheduled due to a
patient’s deteriorating health or in response to ongoing health
challenges that placed the patient at high risk of rehospitaliza-
tion. We drew upon the full information available from both
electronic medical record and claims data to control for
clear predictors of rehospitalization and also developed a
high-dimensional propensity score. Models that were in-
crementally controlling for various levels of confounding
showed only slight modifications in the hazard ratio for
office visits within 7 days with either a primary care pro-
vider or any physician. However, a number of predictors of
rehospitalization are not available in EHR data, such as the
existence and quality of patients’ support systems, the
extent of patients’ understanding of medication regimens
and recommendations for self-management, and their abil-
ity to recognize and respond to warning signs.
Determining whether a null finding is convincing de-

pends upon interpretation of the size of the confidence
interval. Because of the limited size of the sample (3,661
discharges), the confidence interval is fairly wide, with a
lower limit of 0.80. Thus, the possibility of a protective
effect remains. Since this study was set within one
multispecialty group practice, it is important for these
findings to be assessed in other settings. In order to
provide evidence for decision makers considering penal-
ties or rewards for primary care practices related to
follow-up visits for discharged patients, these studies
should replicate our approach by including the full range
of discharged patients.
In summary, we found no protective effect for office visits

within 7 days to either primary care providers or any physi-
cian. Post-discharge visits are likely to have a better chance of
improving outcomes for older patients if incorporated into
comprehensive transition programs.
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