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Background

Reducing rates of rehospitalization has attracted attention from policymakers as a 
way to improve quality of care and reduce costs. However, we have limited informa-
tion on the frequency and patterns of rehospitalization in the United States to aid 
in planning the necessary changes.

Methods

We analyzed Medicare claims data from 2003–2004 to describe the patterns of re-
hospitalization and the relation of rehospitalization to demographic characteristics 
of the patients and to characteristics of the hospitals.

Results

Almost one fifth (19.6%) of the 11,855,702 Medicare beneficiaries who had been 
discharged from a hospital were rehospitalized within 30 days, and 34.0% were 
rehospitalized within 90 days; 67.1% of patients who had been discharged with 
medical conditions and 51.5% of those who had been discharged after surgical 
procedures were rehospitalized or died within the first year after discharge. In the 
case of 50.2% of the patients who were rehospitalized within 30 days after a medi-
cal discharge to the community, there was no bill for a visit to a physician’s office 
between the time of discharge and rehospitalization. Among patients who were 
rehospitalized within 30 days after a surgical discharge, 70.5% were rehospitalized 
for a medical condition. We estimate that about 10% of rehospitalizations were 
likely to have been planned. The average stay of rehospitalized patients was 0.6 day 
longer than that of patients in the same diagnosis-related group whose most recent 
hospitalization had been at least 6 months previously. We estimate that the cost to 
Medicare of unplanned rehospitalizations in 2004 was $17.4 billion.

Conclusions

Rehospitalizations among Medicare beneficiaries are prevalent and costly. 
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Medicare currently pays for all 
rehospitalizations, except those in which 
patients are rehospitalized within 24 

hours after discharge for the same condition for 
which they had initially been hospitalized. Re-
cent policy proposals would alter this approach 
and create payment incentives to reduce the rates 
of rehospitalization. The Medicare Payment Ad-
visory Commission (MedPAC) recommended to 
Congress in its report in June 2008 that hospitals 
receive from the Centers for Medicare and Med-
icaid Services (CMS) a confidential report of their 
risk-adjusted rehospitalization rates and that af-
ter 2 years, rates should be published. MedPAC 
also recommended complementary changes in pay-
ment rates, so that hospitals with high risk-adjust-
ed rates of rehospitalization receive lower average 
per case payments. The commission reported that 
Medicare expenditures for potentially preventable 
rehospitalizations may be as high as $12 billion a 
year.1 In July 2008, the National Quality Forum 
adopted two measures of hospital performance 
based on the rate of rehospitalization,2 and the 
CMS indicated an interest in making the rehospi-
talization rate a measure for value-based hospital 
payment.3 Reducing rehospitalization is an impor-
tant element of President Barack Obama’s Feb-
ruary 2009 proposal for financing health care re-
form.4 Such proposals would radically change the 
accountability of hospitals for patients’ outcomes 
after discharge.

These proposals addressing all-cause rehospi-
talization highlight the importance of under-
standing the factors that influence the disparate 
causes of rehospitalization. Although there is ex-
tensive literature on rehospitalization attributed to 
particular conditions, especially heart failure,5 
there is very limited research addressing the 
broader issues involving the multitude of diseases 
and processes that contribute to rehospitalization. 
Until the 2007 MedPAC report (cited in the 2008 
MedPAC report1), there was, to our knowledge, no 
follow-up of the measurement of the overall Medi-
care rehospitalization rate that Anderson and 
Steinberg made in their seminal study in 1984.6 
Building on the 2007 MedPAC report, we under-
took this study to examine three key questions: 
What is the frequency of unplanned and planned 
rehospitalizations within 30 days after discharge? 
How long does the elevated risk of rehospitaliza-
tion persist? What is the frequency of follow-up 

outpatient visits with a physician after a patient’s 
discharge from a hospital?

Me thods

Data Sources

We used data from the Medicare Provider Analy-
sis and Review (MEDPAR) file for the 15-month 
period from October 1, 2003, through Decem-
ber 31, 2004; the MEDPAR file does not contain 
any discharges from 855 critical access hospitals 
or discharges of patients who were enrolled in 
managed-care plans. Inpatient claims for indi-
vidual patients were linked with the use of the 
Health Insurance Claim Number–Beneficiary Iden-
tification Code. To study follow-up visits, we 
used the 5% national sample of linked physician 
and hospital claims for 2003 that is maintained 
in the CMS Chronic Condition Data Warehouse.7 
We used data from different intervals depending 
on the amount of previous or follow-up data that 
we needed for the analysis. The study design and 
procedures were approved by the Colorado Mul-
tiple Institutional Review Board.

Assessment of Rehospitalization  
and Diagnoses

We defined the rate of rehospitalization in the 
following way: the number of patients who were 
discharged from an acute care hospital and read-
mitted to any acute care hospital within 30 days 
divided by the total number of people who were 
discharged alive from acute care hospitals. We 
counted no more than one rehospitalization for 
each discharge. We excluded from the numerator 
and denominator patients who were transferred 
on the day of discharge to other acute care hos-
pitals, including patients who were admitted to 
hospital specialty units, inpatient rehabilitation 
facilities, and long-term care hospitals (we includ-
ed all other same-day rehospitalizations in our 
analyses). We also excluded patients who were 
rehospitalized for rehabilitation (diagnosis-related 
group [DRG] 462) within 30 days after discharge. 
We calculated rates over a 12-month period for 
the cohort that was discharged between October 
1 and December 31, 2003, after determining that 
seasonal variation was less than 0.2 percentage 
point. In this calculation, data for a patient were 
censored when he or she was rehospitalized or 
died before hospitalization.
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To examine the patterns of diagnoses at dis-
charge and rehospitalization, we identified the 
five medical and five surgical DRGs that account-
ed for the largest number of rehospitalizations 
within 30 days after discharge and tabulated the 
10 most frequent reasons for rehospitalization for 
each DRG. To estimate the fraction of rehospital-
izations that might have been planned, we ex-
amined the 100 DRGs that are most frequently 
assigned to rehospitalized patients and ranked 
them according to whether planning was clini-
cally plausible (e.g., rehospitalization for pneumo-
nia is very unlikely to have been planned, whereas 
rehospitalization for placement of a stent could 
well be) and whether the rate of rehospitaliza-
tion for the DRG showed the exponential rate of 
decrease that is characteristic of most DRGs when 
planned rehospitalization is unlikely (for details, 
see the Supplementary Appendix, available with 
the full text of this article at NEJM.org).

We calculated a hospital’s expected rehospital-
ization rate as the rehospitalization rate expect-
ed if each of its Medicare discharges had the 
same rehospitalization risk as the national aver-
age for Medicare discharges in the same DRG 
(indirect adjustment). We used the ratio of ob-
served to expected hospitalizations to stratify 
hospitals into quartiles and calculated differences 
in rehospitalization rates among hospitals with 
1000 or more Medicare discharges.

We used the Medicare provider number to as-
sess whether the patient was readmitted to the 
same hospital from which he or she had been 
discharged. We also tabulated length of stay and 
Medicare payment weights for DRGs (which are 
based on the average use of hospital resources for 
treatment of Medicare patients) for rehospitalized 
patients and for those who had not been hospi-
talized in the previous 6 months.

Reliability of Data

Published definitions of DRGs include a classifi-
cation of the diagnosis as medical or surgical. 
The CMS systematically audits the coding of DRGs. 
Dates of admission and discharge are tied to hos-
pital billing systems, and errors may trigger au-
dits or payment reviews. Whether a beneficiary is 
receiving dialysis treatment or is disabled is de-
termined in the Medicare eligibility process. Dis-
charge disposition is generally not used for pay-
ment and is often unreliable. We used black race, 
which is reported to be reliably coded, as a co-

variate but did not use Hispanic ethnic group, 
which is reported to be seriously undercoded.8,9

Statistical Analysis

We used the Cox proportional-hazards model to 
assess patient-level predictors of rehospitalization. 
The number of days before rehospitalization rep-
resented the survival time, data were censored at 
the time of death or the end of the observation 
period, and covariates were the patient character-
istics that were available in the MEDPAR file or 
that could be calculated from the information in it: 
the hospital’s ratio of observed to expected hos-
pitalizations, the national rehospitalization rate 
for the patient’s DRG, race (black or nonblack), 
use or nonuse of dialysis, presence or absence of 
disability, sex, Supplemental Security Income (SSI) 
status, length of stay as compared with the na-
tional average for the DRG, number of hospital-
izations in the preceding 6 months, and age group. 
We included the hospital’s ratio of observed to 
expected hospitalizations as a covariate so that 
differences among hospitals would not obscure 
the effects of other predictors. Hospital-level 
characteristics, such as the number of beds, ur-
ban or rural location, and teaching or nonteach-
ing status — characteristics that Anderson and 
Steinberg used in their analyses6 — are not avail-
able in the MEDPAR file, but their effect should 
be captured in the hospital’s ratio of observed to 
expected hospitalizations. For this analysis we 
used discharges from April 1 through September 
30, 2004, to allow 6 months for identifying previ-
ous hospitalizations. We performed all analyses 
with SAS software.10

R esult s

Frequency of Rehospitalization

A total of 13,062,937 patients enrolled in the Medi-
care fee-for-service program were discharged from 
4926 hospitals between October 1, 2003, and 
September 30, 2004; 516,959 of these patients 
were recorded as having died, and 690,276 went 
to other acute care settings, leaving 11,855,702 
(90.8%) at risk for rehospitalization. Table 1 shows 
the cumulative percentage of rehospitalizations 
and outpatient deaths before rehospitalization by 
30, 60, 90, 180, and 365 days after discharge for 
the cohort of Medicare patients discharged be-
tween October 1 and December 31, 2003; 19.6% 
of the patients were rehospitalized within 30 days, 
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34.0% within 90 days, and 56.1% within 365 days. 
About two thirds (62.9%) of Medicare fee-for-
service beneficiaries who were discharged (67.1% 
after hospitalization for a medical condition and 
51.5% after hospitalization for a surgical proce-
dure) were rehospitalized or died within a year. 
To avoid double counting, we do not report deaths 
that occurred during or after rehospitalization. 
When we omitted cases of end-stage renal disease 
and included same-day readmissions, as Ander-
son and Steinberg did,6 the 60-day rate of rehos-
pitalization was 31.1%.

Reasons for Rehospitalization

Table 2 shows the five medical and five surgical 
reasons for the index (i.e., initial) hospitalization 
that were associated with the largest number of 

rehospitalizations and the top 10 reasons for re-
hospitalization for each index reason. Most rehos-
pitalizations (84.4% among patients who were 
discharged after initial hospitalization for medi-
cal conditions and 72.6% among patients who 
were discharged after surgical procedures) were 
for medical diagnoses. The 100 most frequent 
rehospitalization DRGs accounted for 73.2% of 
total rehospitalizations. Among the rehospitaliza-
tions ascribed to these 100 DRGs, 10% belonged 
to 19 DRGs, such as chemotherapy and stent in-
sertion, for which we estimated that planned re-
hospitalizations were probably an important part 
of total rehospitalizations (see the Supplementary 
Appendix). We did not attempt to estimate the 
percentage of these rehospitalizations that were 
actually planned.

Table 1. Rehospitalizations and Deaths after Discharge from the Hospital among Patients in Medicare Fee-for-Service 
Programs.

Interval after Discharge
Patients at Risk at 

Beginning of Period

Cumulative 
Rehospitalizations 
by End of Period

Cumulative 
Deaths without 

Rehospitalization 
by End of Period

number (percent)

All discharges

0–30 days 2,961,460 (100.0) 579,903 (19.6) 103,741 (3.5)

31–60 days 2,277,816 (76.9) 834,369 (28.2) 134,697 (4.5)

61–90 days 1,992,394 (67.3) 1,006,762 (34.0) 151,901 (5.1)

91–180 days 1,802,797 (60.9) 1,325,645 (44.8) 177,234 (6.0)

181–365 days 1,458,581 (49.3) 1,661,396 (56.1) 200,852 (6.8)

>365 days 1,099,212 (37.1)   

Discharges after hospitalization for 
medical condition

0–30 days 2,154,926 (100.0) 453,993 (21.1)   87,736 (4.1)

31–60 days 1,613,197 (74.9) 653,998 (30.3) 113,188 (5.3)

61–90 days 1,387,740 (64.4) 788,535 (36.6) 127,274 (5.9)

91–180 days 1,239,117 (57.5) 1,032,141 (47.9) 147,851 (6.9)

181–365 days 974,934 (45.2) 1,280,579 (59.4) 166,561 (7.7)

>365 days 707,786 (32.8)   

Discharges after hospitalization for 
surgical procedure

0–30 days 806,534 (100.0) 125,910 (15.6) 16,005 (2.0)

31–60 days 664,619 (82.4) 180,371 (22.4) 21,509 (2.7)

61–90 days 604,654 (75.0) 218,227 (27.1) 24,627 (3.1)

91–180 days 563,680 (69.9) 293,504 (36.4) 29,383 (3.6)

181–365 days 483,647 (60.0) 380,817 (47.2) 34,291 (4.3)

>365 days 391,426 (48.5)   
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Table 2. Highest Rates of Rehospitalization and Most Frequent Reasons for Rehospitalization, According to Condition at

Condition at Index
Discharge 

30-Day  
Rehospitalization Rate

Proportion of All  
Rehospitalizations

Most Frequent 2nd Most Frequent

percent

Medical

All 21.0 77.6 Heart failure (8.6) Pneumonia (7.3) 

Heart failure 26.9 7.6 Heart failure (37.0) Pneumonia (5.1) 
 

Pneumonia 20.1 6.3 Pneumonia (29.1) Heart failure (7.4) 
 

COPD 22.6 4.0 COPD (36.2) Pneumonia (11.4) 
 

Psychoses 24.6 3.5 Psychoses (67.3) Drug toxicity (1.9) 

GI problems 19.2 3.1 GI problems (21.1) Nutrition-related 
or metabolic  
issues (4.9)

Surgical

All 15.6 22.4 Heart failure (6.0) Pneumonia (4.5) 
 

Cardiac stent placement 14.5 1.6 Cardiac stent (19.7) Circulatory diagno-
ses (8.5)

Major hip or knee surgery 9.9 1.5 Aftercare (10.3) Major hip or knee 
problems (6.0)

Other vascular surgery 23.9 1.4 Other vascular sur-
gery (14.8) 

Amputation (5.8)

Major bowel surgery 16.6 1.0 GI problems (15.9) Postoperative in-
fection (6.4) 

Other hip or femur surgery 17.9 0.8 Pneumonia (9.7) Heart failure (4.8) 
 

*	Index conditions listed within medical and surgical groups are in order of decreasing total number of rehospitalizations 
within 30 days after discharge. The diagnosis-related group (DRG) numbers for the conditions listed are as follows: 
acute myocardial infarction: 121, 122, 123, 516, 526; arrhythmias: 138, 139; amputation: 113; cardiac stent: 517, 527; 
chest pain: 143; circulatory disorders: 124; COPD: 088; depression: 429; drug toxicity: 449; drug or alcohol misuse: 521; 
fracture of hip or pelvis: 236; gastrointestinal bleeding: 592; gastrointestinal problems: 182, 183, 184; heart failure: 127;  
major bowel surgery: 148, 149; major hip or knee problems: 209; nutrition-related or metabolic issues: 296, 297, 298; 
operation for infection: 415; organic mental conditions: 429; other hip or femur surgery: 210; other circulatory diagnoses: 
144; other vascular surgery: 478, 479; pneumonia: 79, 80, 81, 89, 90, 91; postoperative infection: 418; psychoses: 430; 
pulmonary edema: 087; rehabilitation: 462; renal failure: 316; respiratory or ventilation issues: 475; septicemia: 416, 
417; and urinary tract infection: 320, 321, 322. COPD denotes chronic obstructive pulmonary disease, and GI gastro
intestinal.
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Geographic Pattern

Figure 1 shows the geographic pattern of rates of 
rehospitalization within 30 days after discharge 
in the United States and two of its territories. 
The rehospitalization rate was 45% higher in the 
five states with the highest rates than in the five 
states with the lowest rates.

Hospitals

Except as noted, the following results are for hos-
pitals with 1000 or more annual Medicare dis-
charges. The correlation of the number of patients 
discharged with rehospitalization rates was low 
(r = −0.11, P<0.001). Hospitals with a ratio of ob-
served to expected hospitalizations in the high-

Index Discharge.*

 
                             Reason for Rehospitalization

3rd Most Frequent 4th Most Frequent 5th to 10th Most Frequent Less Frequent

     percent of all rehospitalizations within 30 days after index discharge

Psychoses (4.3) COPD (3.9) GI problems, nutrition-related or metabolic issues, septicemia, 
GI bleeding, renal failure, urinary tract infection (17.0)

All other (58.9)

Renal failure (3.9) Nutrition-related 
or metabolic  
issues (3.1)

Acute myocardial infarction, COPD, arrhythmias, circulatory 
disorders, GI bleeding, GI problems (14.0)

All other (36.9)

COPD (6.1) Septicemia (3.6) Nutrition-related or metabolic issues, GI problems, respira-
tory or ventilation problems, pulmonary edema, GI bleed-
ing, urinary tract infection (14.9)

All other (38.9)

Heart failure (5.7) Pulmonary edema 
(3.9)

Respiratory or ventilation problems, GI problems, nutrition-
related or metabolic issues, arrhythmias, GI bleeding, 
acute myocardial infarction (12.5)

All other (30.3)

Drug or alcohol 
misuse (1.6)

Pneumonia (1.6) Chest pain, nutrition-related or metabolic issues, depression, 
GI problems, COPD, organic mental conditions (7.0)

All other (20.6)

Pneumonia (4.3) Heart failure (4.2) Major bowel surgery, urinary tract infection, septicemia, GI 
bleeding, COPD, chest pain (13.4) 

All other (52.1)

GI problems (3.3) Septicemia (2.9) Nutrition-related or metabolic issues, postoperative infec-
tion, placement of cardiac stent, GI bleeding, operation 
for infection (14.6)

All other (68.7)

Chest pain (6.1) Heart failure (5.7) Atherosclerosis, acute myocardial infarction, GI bleeding,  
GI problems, arrhythmias, other vascular surgery (19.4)

All other (40.6)

Pneumonia (4.2) Postoperative in-
fection (3.1)

GI problems, GI bleeding, heart failure, operation for infection, 
rehabilitation, nutrition-related or metabolic issues (15.8)

All other (60.6)

Heart failure (5.0) Other circulatory 
problems (4.4)

Postoperative infection, other circulatory procedures, opera-
tion for infection, peripheral vascular disorders, pneumo-
nia, septicemia (19.0)

All other (51.0)

Nutrition-related 
or metabolic  
issues (5.6)

GI Obstruction 
(4.3)

Pneumonia, major bowel surgery, renal failure, septicemia, 
operation for infection, GI bleeding (15.4)

All other (52.4)

Septicemia (4.7) GI bleeding (4.0) Urinary tract infection, fracture of hip or pelvis, other hip or 
femur surgery, aftercare, nutrition-related or metabolic is-
sues, major hip or knee problems (20.7)

All other (56.1)
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est quartile had an expected 30-day rehospital-
ization rate of 20.6%, as compared with their 
observed rate of 26.1%. The corresponding rates 
for hospitals in the lowest quartile were 18.7% 
and 14.3%, respectively. One quarter (25.1%) of 
the admissions in hospitals in the highest quartile 
came from rehospitalizations within 30 days after 
discharge (as compared with 17.0% of admissions 
in all hospitals and 13.1% of admissions in hos-
pitals in the lowest quartile).

The rehospitalization rate that was expected 
on the basis of DRGs strongly predicted the ob-
served rate (R2 = 0.276, P<0.001). Unadjusted hos-
pital rates correlated strongly with DRG-adjusted 
rates (r = 0.975, P<0.001); rehospitalization rates 
30 and 90 days after discharge also correlated 
strongly (r = 0.953, P<0.001). In the case of hos-
pitals with 1000 or more Medicare discharges, 
24.4% (interquartile range, 17.4 to 29.5) of the 

patients who were rehospitalized within 30 days 
were admitted to another hospital; in the case of 
hospitals with fewer than 1000 discharges, 44.2% 
(interquartile range, 23.6 to 60.0) of the patients 
were admitted to another hospital.

Patients

The average hospital stay for rehospitalized pa-
tients was 0.6 day (13.2%) longer than the stay for 
patients in the same DRG who had not been hos-
pitalized within the previous 6 months (2,962,208 
patients) (P<0.001). The average Medicare payment 
weight is 1.41 for index hospitalizations and 1.35 
for rehospitalizations. Table 3 shows the relative 
risk of rehospitalization within 30 days after dis-
charge that was associated with each of the vari-
ables we analyzed. The reason for the index hos-
pitalization (i.e., the DRG), the number of previous 
hospitalizations, and the length of stay had more 

20.2% to 23.2%

19.2% to 20.1%

17.6% to 19.1%
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16.4%
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Figure 1. Rates of Rehospitalization within 30 Days after Hospital Discharge.

The rates include all patients in fee-for-service Medicare programs who were discharged between October 1, 2003, and September 30, 2004. 
The rate for Washington, DC, which does not appear on the map, was 23.2%.
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influence on the risk of rehospitalization than 
demographic factors such as age, sex, black race, 
SSI status, and presence or absence of disability.

Outpatient Visits

Figure 2 shows the percentage of patients dis-
charged to the community after hospitalization 
for medical conditions and subsequently rehospi-
talized for whom there was no bill for an outpa-
tient physician visit between the time of discharge 
and rehospitalization; both the percentage on 
each day after discharge and the cumulative per-
centage are shown. There was no associated bill 
for an outpatient visit for 50.1% of the patients 
who were rehospitalized within 30 days after dis-
charge and for 52.0% of those who were rehospi-
talized for heart failure within 30 days after dis-
charge.

Discussion

The 19.6% rate of rehospitalization within 30 days 
after discharge that we report for Medicare bene-
ficiaries in 2003–2004 is consistent with the rate 
in MedPAC’s 2008 report of 2005 data (17.6% at 
30 days),1 and the difference probably reflects 
methodologic differences rather than a temporal 
trend. We found that the rehospitalization rate at 
60 days was 31.1% when we analyzed the data in 
the same way as Anderson and Steinberg, who 
reported a rate of 22.5% at 60 days for the 1976–
1978 period.6 This larger difference is more likely 
to indicate an actual increase in rehospitalization 
rates over time, perhaps owing to a shorter dura-
tion of index hospitalization or to the increase in 
ambulatory surgery over the past 30 years. Fried-
man and Basu found that among persons 18 to 
64 years of age in five states, the rate of rehospi-
talization for any reason within 6 months after 
discharge was 81% of the rate among those older 
than 64 years of age,11 which is consistent with 
our finding that the rehospitalization rate was 
only weakly related to age.

Our analysis also shows that the risk of re-
hospitalization after discharge persists over time 
(Table 1). Further studies will be needed to un-
derstand the relative contributions to this risk of 
failures in discharge planning, insufficient out-
patient and community care, and severe progres-
sive illness.

This study was limited by our reliance on 
Medicare billing data, which provide an incom-

plete picture and contain some unreliable ele-
ments, and on DRGs, which are not fully adjust
ed for severity of illness. Unmeasured differences 
in severity of illness might bias comparisons of 
rehospitalization rates across states, hospitals, 
and demographic groups. However, DRG adjust-
ment is a moderately strong predictor of the re-
hospitalization rate (R2 = 0.276), so the very high 

Table 3. Predictors of Rehospitalization within 30 Days after Discharge.*

Variable

Hazard Ratio 
(95% Confidence 

Interval)

Hospital’s ratio of observed to expected hospital- 
izations†

1.097 (1.096–1.098)

National rehospitalization rate for DRG† 1.268 (1.267–1.270)

No. of rehospitalizations since October 1, 2003

0 1.00

1 1.378 (1.374–1.383)

2 1.752 (1.746–1.759)

≥3 2.504 (2.495–2.513)

Length of stay

>2 times that expected for DRG 1.266 (1.261–1.272)

0.5–2 times that expected for DRG 1.00

<0.5 times that expected for DRG 0.875 (0.872–0.877)

Race‡

Black 1.057 (1.053–1.061)

Other 1.00

Disability 1.130 (1.119–1.141)

End-stage renal disease 1.417 (1.409–1.425)

Receipt of Supplemental Security Income 1.117 (1.113–1.122)

Male sex 1.056 (1.053–1.059)

Age

<55 yr 1.00

55–64 yr 0.983 (0.978–0.988)

65–69 yr 0.999 (0.989–1.009)

70–74 yr 1.023 (1.012–1.035)

75–79 yr 1.071 (1.059–1.084)

80–84 yr 1.101 (1.089–1.113)

85–89 yr 1.123 (1.111–1.136)

>89 yr 1.118 (1.105–1.131)

*	Data are for patients in Medicare fee-for-service programs who were discharged 
from the hospital between April 1, 2004, and September 30, 2004, and were 
followed until October 31, 2004. Data were analyzed with the use of the Cox 
proportional-hazards model. P<0.001 for all variables except an age of 65 to 
69 years. DRG denotes diagnosis-related group.

†	These estimates are standardized.
‡	Race was determined from MEDPAR files.

The New England Journal of Medicine 
Downloaded from www.nejm.org on November 5, 2010. For personal use only. No other uses without permission. 

Copyright © 2009 Massachusetts Medical Society. All rights reserved. 



T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med 360;14  nejm.org  april 2, 20091426

correlation between unadjusted and DRG-adjusted 
hospital-level rates suggests that additional ad-
justment for risk may not add greatly to the analy-
sis of rehospitalization rates. In addition, our 
assessment of outpatient follow-up was limited 
by the use of billing data that do not capture 
most visits to nonphysician providers.

Fisher et al.12 have argued that the availability 
of hospital beds induces demand without im-
proving health and that the availability of a bed 
may also facilitate hospitalization if a patient’s 
condition deteriorates, but we were unable to link 
measures of the number of hospital beds in a 
community to the data analyzed here. Neverthe-
less, their argument bears directly on the ques-
tion of whether higher rehospitalization rates are 
evidence of better care or just more care. Similar
ly, better access to primary care and better con-
tinuity of care may reduce the number of rehos-
pitalizations, but we have no data on where in 
the United States these features are provided, nor 
do we know where a “medical home”13 — an 
enhanced primary care coordinator for all of a 
patient’s care — has been adopted.

Five lines of evidence suggest that rates of re-
hospitalization might be reduced. First, controlled 
studies14-16 have shown that certain interventions 
at the time of discharge sharply reduce the rates 

of rehospitalization among patients with heart 
failure and other Medicare beneficiaries, and pre-
liminary reports suggest that these and other in-
terventions are more effective when used more 
widely. In contrast, coordination-of-care interven-
tions that are limited to community settings appear 
to be ineffective in reducing rehospitalization.17 
Research also shows that supportive palliative care 
can reduce rehospitalization and increase patient 
satisfaction.18 In addition, the Quality Improvement 
Organizations appear to have reversed a national 
trend of increased hospitalizations from home set-
tings by working with individual agencies that 
provide home health care.19 

Second, the absence of a bill for an outpatient 
physician visit in the case of more than half of 
the patients with a medical condition who were 
readmitted within 30 days after discharge to the 
community is of great concern and suggests a 
considerable opportunity for improvement. Our 
concern is heightened by the same finding among 
patients with heart failure, who are known to have 
a response to intensified care.20 Hospitals and 
physicians may need to collaborate to improve the 
promptness and reliability of follow-up care.

Third, although claims data are less informa-
tive about follow-up care after surgical procedures 
(because of the global surgical fee), many pa-
tients who are discharged after a surgical proce-
dure may benefit from earlier medical follow-up, 
since a substantial majority of postsurgical rehos-
pitalizations are for medical conditions.

Fourth, our estimate that 90% of rehospital-
izations within 30 days after discharge are un-
planned suggests that rehospitalization is proba-
bly not primarily driven either by clinical practices 
(e.g., staged surgery) that cannot be efficiently 
rendered in one hospitalization or by profit-
seeking division of services into multiple hospi-
talizations.

Fifth, the variation among states (Fig. 1) and 
hospitals suggests that improvement on a na-
tional scale may be possible, but the data do not 
show which practices cause the differences or 
whether the differences are exportable.

Medicare payments for unplanned rehospital-
izations in 2004 accounted for about $17.4 billion 
of the $102.6 billion in hospital payments from 
Medicare,21 making them a large target for cost 
reduction. (This cost estimate is derived by mul-
tiplying the 19.6% rehospitalization rate by 90%, 
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Figure 2. Patients for Whom There Was No Bill for an Outpatient Physician 
Visit between Discharge and Rehospitalization.

Data are for patients in fee-for-service Medicare programs who were dis-
charged to the community between January 1, 2003, and December 31, 
2003, after an index hospitalization for a medical condition. Data are de-
rived from claims maintained in the Chronic Condition Data Warehouse of 
the Centers for Medicare and Medicaid Services.
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which represents the percentage of unplanned 
rehospitalizations, and multiplying that product 
by 96%, since DRG-based payments for rehospi-
talizations are 4% lower than those for index 
hospitalizations.) Convincing estimates of poten-
tial savings must await evaluation of large-scale 
improvement efforts.

Although the care that prevents rehospitaliza-
tion occurs largely outside hospitals, it starts in 
hospitals. In a quarter of the hospitals, about 25% 
of the admissions are rehospitalizations that oc-
cur within 30 days after discharge. Cynics may 
suggest that preventing rehospitalization is not in 
the financial interest of hospitals, but our analy-
sis suggests a more complex picture. Rehospital-
izations may not be profitable for many hospitals. 
Although the average length of stay for rehospi-
talized patients was 0.6 day more than that for 
patients in the same DRG whose most recent 
hospitalization had been at least 6 months previ-
ously, DRG-based payments would be largely the 
same. For a hospital with excess capacity, there 
may be as much financial benefit from rehospi-
talizations as from first-time admissions, but for 
a hospital that manages its capacity more care-
fully, there may not.

Almost all hospitals will need help in gauging 
their performance with respect to rehospitaliza-
tions, because they have no access to data on the 
20 to 40% of their patients who are rehospital-
ized elsewhere. Only holders of all-hospital dis-
charge data, such as governments and other third-
party payers, have the ability to track patients 
across providers and systems. Medicare could 
help by providing data on all Medicare rehospi-
talizations (suitably de-identified) to help hospi-
tals and communities better understand their 
performance.

Our analysis generally confirms Anderson and 
Steinberg’s findings regarding the value of demo-
graphic factors in predicting the risk of rehospi
talization,6 but it shows that previous rehospital-
ization, a longer index hospitalization as compared 
with the norm for the DRG, the need for dialysis, 
and the DRG to which the patient is assigned at 
the end of the stay are more powerful predic-
tors. However, when the typical patient has al-
most two chances in three of being rehospital-
ized or of dying within a year after discharge, 
it is probably wiser to consider all Medicare pa-

tients as having a high risk of rehospitalization. 
For example, ensuring that a follow-up appoint-
ment with a physician is scheduled for every 
patient before he or she leaves the hospital is 
probably more efficient than trying to identify 
high-risk patients and arranging follow-up care 
just for them.

Rehospitalization is a frequent, costly, and 
sometimes life-threatening event that is associ-
ated with gaps in follow-up care. We are begin-
ning to understand that the rate of rehospitaliza-
tion can be reduced with the implementation of 
more reliable systems, but it would be premature 
to predict how much reduction can be achieved. 
Although the rehospitalization rate is often pre-
sented as a measure of the performance of hos-
pitals, it may also be a useful indicator of the 
performance of our health care system.22 From a 
system perspective, a safe transition from a hos-
pital to the community or a nursing home re-
quires care that centers on the patient and tran-
scends organizational boundaries. Our purpose 
in this report has been to strengthen the em-
pirical foundation for designing and providing 
such care.
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