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Original Research

Comparison of rehospitalization rates in
France and the United States

Michael Gusmano1, Victor Rodwin2, Daniel Weisz3,
Jonathan Cottenet4 and Catherine Quantin5,6,7

Abstract

Objective: To compare rates of 30-day all-cause rehospitalization in France and the US among patients aged 65 years

and older and explain any difference between the countries.

Methods: To calculate rehospitalization rates in France, we use an individual identifying variable in the national hospital

administrative dataset to track unique individuals aged 65 years or more hospitalized in France in 2010. To calculate the

proportion of rehospitalized patients (65þ) who received outpatient visits between the time of initial discharge and

rehospitalization, we linked the hospital database with a database that includes all medical and surgical admissions. We

used step by step regression models to predict rehospitalization.

Results: Rates of rehospitalization in France (14.7%) are lower than among Medicare beneficiaries in the US (20%). We

find that age, sex, patient morbidity and the ownership status of the hospital are all correlated with rehospitalization in

France.

Conclusions: Lower rates of rehospitalization in France appear to be due to a combination of better access to primary

care, better health among the older French population, longer lengths of stay in French hospitals and the fact that French

nursing homes do not face the same financial incentive to rehospitalize residents.
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Introduction

The problem of rehospitalizations in the US is well
documented1–3 but poorly understood. Although
Medicare compares the rates of rehospitalization
across the country, we have found no comparison of
different countries. This is a first attempt to compare
rehospitalization,6–8 in the US with France where
national health insurance (NHI) provides easy access
to primary care but, like the US, policymakers struggle
to improve coordination between hospitals and com-
munity-based health care providers.

Although France’s NHI system9 with central state
intervention differs from the United States’ tradition
of federalism, private health insurance and pluralism,
we focus on an important area of policy convergence –
the struggle to contain rising health care costs and to
achieve coordination among hospitals and health care
providers. In both countries, policymakers seek to
achieve cost savings and to reform the health care
system.10 A recent literature review on avoidable rehos-
pitalization of older persons in France11 cited studies
on the topic and relied largely on ones from the US.

In the US, the Patient Protection and Affordable
Care Act (ACA) encourages the formation of
Accountable Care Organizations (ACOs) that would
bring hospitals and other health care providers into
new partnerships to care for well-defined territorial
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populations.12 In 2009, France created new regional
agencies (Agence Régionale de la Santé) that consoli-
date health insurance, public health and hospital regu-
lation functions to coordinate health services, including
medical homes, within their regions. Starting in 2013,
the Center for Medicare and Medicaid Services’ (CMS)
‘Hospitals Readmissions Reductions Program’ with-
held up to 1% of regular reimbursements for hospitals
with higher than expected (by CMS) rates of rehospi-
talization, within 30 days of discharge, due to heart
attacks, heart failure and pneumonia. CMS increased
this to 2% in 2014, will raise it to 3% in 2015 and may
subsequently expand the list of conditions for which it
will penalize early rehospitalizations.

Policymakers in France have been reluctant to
implement a hospital pay for performance system
based on a rehospitalization indicator whose validity
is a subject of considerable controversy.2,3 Despite the
controversy and differences in approach, a comparison
of rehospitalizations between the US and France pro-
vides a cross-national perspective on a timely policy
issue facing both countries.

Our comparisons of the two countries focus on the
frequency of rehospitalization within 30 days of dis-
charge; the most common diagnoses associated with
the rehospitalizations for initial medical and surgical
discharges; regional patterns of rehospitalization and
the proportion of rehospitalized patients who received
outpatient visits between the time of discharge and
rehospitalization.

Method

Data sources

The hospital administrative data for this study are from
the SNIIRAM (Système National d’Informations
Inter Régimes de l’Assurance Maladie) which also
includes the national hospital reporting system (PMSI
– Programme de Médicalisation des Systèmes
d’Information.4

The SNIIRAM is a centralized administrative data-
base of all health services reimbursed under France’s
NHI program. The PMSI, based on diagnosis-related
groups (DRGs), is a centralized administrative data-
base of hospital discharge records by diagnosis, proced-
ure, age and residence of patients from all hospitals in
France. It is managed by a national agency (ATIH).13

Study design

We follow the same methods and definitions used by
two of the three key US studies of all-cause rehospita-
lization.6,8 To calculate the rehospitalization rates, we
use an individual identifying variable in the PMSI

dataset to track unique individuals (65þ) hospitalized
in France in 2010. The median age of patients in the
database was 78 and 53% were female. As in the two
US studies previously noted, we follow the same three
basic definitions in calculating the rehospitalization
rates. First, we present the total number of rehospita-
lizations within 30 days of discharge, as a percent of
total hospital discharges for all acute-care hospitals.
Second, we include hospital discharges for all patients
65þ admitted from their homes (including nursing
homes) and discharged back to them. Third, we exclude
all one-day admissions for such treatments as chemo-
therapy, radiation therapy and haemodialysis; and
patients transferred to other acute-care hospitals.

Consistent with the methods adopted in the US stu-
dies, our denominator counts all admitted patients only
once. The rehospitalization rate is defined as the first hos-
pital admission from home within 30 days following dis-
charge. We also present the primary diagnosis associated
with the initial (index) hospital discharge for all patients
aged 65þ, who were rehospitalized within 30 days for
both medical and surgical conditions. We do not report
deaths that occurred during or after rehospitalization so
as not to double count. We assume that the probable
share of planned readmissions, as a percent of all readmis-
sions (10%), is the same in France as in the US.

To calculate the proportion of rehospitalized
patients (65þ) who received outpatient visits between
the time of discharge and rehospitalization, we collabo-
rated with analysts at the French NHI fund
(CNAMTS). We linked the individual identifying vari-
able for rehospitalized patients and extracted the out-
patient visits from the SNIIRAM database for all
medical and surgical admissions. Of the total number
of hospitalized French patients aged 18 years and over
(5,804,677) with identifiers in 2010, only 299,364 (5%)
were unidentified after linking these datasets. These
patients are most likely to have been foreigners and
newborns who had not yet received an identifier.
Outpatient visits include all physician consultations in
community-based practice, as well as hospital out-
patient visits. Likewise, we excluded all visits on the
day of discharge and the day of rehospitalization.

Statistical analyses

The dependent variable in our regression models is a
dummy variable that captures whether each individual
in the database experienced at least one hospital
readmission within 30 days from an initial hospital
discharge during the year 2010. We ran four types
of model: one with a stepwise selection, one with a
backward selection, one with a forward selection and
the last with a step by step selection. All these models
yielded the same results so we present the step by step
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model. We present separate models for patients ini-
tially hospitalized with medical and surgical condi-
tions. In both models, the independent variables
were selected based on our review of the literature
and the availability of relevant variables in the
PMSI database. Previous studies have found that nei-
ther subjective assessments from hospital physicians
nor a risk assessment tool were able to predict rehos-
pitalization.5 Despite this, recent studies have identi-
fied factors that are associated with rehospitalization:
length of stay and the Charlson index of morbidity
predict 10-year survival for patients based on their
comorbidities whether the initial hospitalization was
for an emergent condition and whether the patient
had visited an emergency department during the pre-
vious six months.13,14 Our model includes the follow-
ing independent variables: five-year age bands, sex,
hospital ownership type (private or public), length of
stay and the Charlson index of morbidity.

Results

Frequency of rehospitalization

In France, 14.7% of patients were rehospitalized within
30 days (Table 1; Figure 1) compared with 20% in the
US (for 2004).6 Between 2007 and 2011, the all-cause
rehospitalization rate in the US was 19% and 18.4% in
2012.8

In France, the rate was 17.7% for a medical and
9.1% for a surgical patient, compared with 21.1%
and 15.6%, respectively, in the US.6

The median age of rehospitalized patients in France
was 78 compared with 77 for those not rehospitalized.

Geographic disparities

Rehospitalization rates varied across the 95 depart-
ments of metropolitan France (Figure 2). The depart-
ment with the highest rehospitalization rate (16.7%)
was still lower than the average in the US. (18.4%).
The average rehospitalization rate in the five French
departments with the highest rates was 17% higher
than that for the five departments with the lowest
rates. In contrast, in the US, the rehospitalization rate
was 45% higher in the five states with the highest rate
than in the five states with the lowest rate.’6 The far
lower geographical variation in France is notable, given
there are nearly twice as many administrative units in
France (95) compared with the US (50).

Outpatient visits

For patients with medical conditions who were rehos-
pitalized (Figure 3), there was no record of outpatient

visits for 43.2% of those aged 65–74 years and 42.9%
of those aged 75 and over (P<0.0001) compared with
50.1% in the US.6

Causes associated with rehospitalization

Table 2 shows the top five medical and surgical condi-
tions with the highest rehospitalization rates in France.
Among US Medicare patients, the principal medical
conditions associated with rehospitalization, as a pro-
portion of all rehospitalizations, were heart failure
(7.6%), pneumonia (6.3%), chronic obstructive pul-
monary disease (4%), psychoses (3.5%) and gastro-
intestinal problems (3.1%). The principal surgical
conditions were cardiac stent placement (1.6%),
major hip or knee procedures (1.5%), other vascular
surgery (1.4%), major bowel surgery (1%) and other
hip or femur procedures (0.8%).6

Table 1. Rehospitalizations after discharge from the hospital

among patients aged 65 years or more in France.

Interval after

discharge

Patients at risk

at beginning

of period (%)

Cumulative

rehospitalizations

by end of

period (%)

All discharges

0–30 days 1,944,566 (100.0) 285,676 (14.7)

31–60 days 1,658,890 (85.3) 425,566 (21.9)

61–90 days 1,519,000 (78.1) 518,033 (26.6)

91–180 days 1,426,533 (73.4) 696,010 (35.8)

181–365 days 1,248,556 (64.2) 928,932 (47.8)

>365 days 1,015,634 (52.2)

Discharges after

hospitalization for

medical diagnoses

0–30 days 1,267,131 (100.0) 223,863 (17.7)

31–60 days 1,043,268 (82.3) 328,945 (26.0)

61–90 days 938,186 (74.0) 396,632 (31.3)

91–180 days 870,499 (68.7) 522,843 (41.3)

181–365 days 744,288 (58.7) 679,341 (53.6)

>365 days 587,790 (46.4)

Discharges after

hospitalization for

surgical procedure

0–30 days 677,435 (100.0) 61,813 (9.1)

31–60 days 615,622 (90.9) 96,621 (14.3)

61–90 days 580,814 (85.7) 121,401 (17.9)

91–180 days 556,034 (82.1) 173,167 (25.6)

181–365 days 504,268 (74.4) 249,591 (36.8)

>365 days 427,844 (63.2)

Source: Reproduced with permission from SNIIRAM-PMSI, 2010.
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Factors associated with rehospitalization in France

The odds of rehospitalization associated with an initial
discharge for medical conditions are significantly higher
among men, patients hospitalized in private (in contrast
to public) hospitals and among patients with a higher
Charlson index, but not influenced by age (Table 3).
Rehospitalization associated with initial surgical dis-
charges is similar except older ages are associated
with significantly higher odds of rehospitalization
(Table 4). In contrast to the US, length of hospital
stay was not associated with the odds of rehospitaliza-
tion in our models.14

Discussion

The percentage of rehospitalizations among the popu-
lation aged 65 years and above in France (14.7%) was
lower in 2010 than recent estimates for the Medicare
population in the US (18.4–19%) despite federal policy
efforts in the US to lower the rate.

As in the US, there are some French studies that
calculate rehospitalization rates following discharge
for specific medical diagnoses.16,17 However, such stu-
dies are not comparable to recent Medicare studies of
all-cause rehospitalization, within 30 days following
discharge. Similarly, because Medicare includes
severely disabled patients under 65 years old as well
as those with end stage renal disease (ESRD), this
could possibly result in an underestimate of the com-
parable French rate, but this is likely to be slight as

most such patients are over 64 years of age.18 For
example, regarding ESRD, we calculated that fewer
than 16,000 patients under 65 years were included in
the French database. Even if they were all rehospita-
lized, the rehospitalization rate would increase by only
0.7% (15.4% instead of 14.7%).

Diagnoses associated with rehospitalization

The diagnoses associated with rehospitalization, in
France, were comparable to those reported for the
Medicare population with the exceptions of psychoses
and cataract surgery. The low French rate for psychoses
rehospitalizations reflects the fact that psychiatric hos-
pitalizations in acute-care hospitals are not captured in
the case-based PMSI reporting system. With regard to
cataract surgery, in the US, virtually all such procedures
are performed as outpatients, whereas in France 17%
were performed as inpatients. The high proportion of
rehospitalizations in France (24.3%) reflects planned
hospital readmissions (Table 2). Exclusion of data on
cataract surgery in France would lower France’s all-
cause rehospitalization.

Regional variation in rehospitalization

In France, there is little variation in rehospitalization
rates among the 95 departments suggesting there may
be less variation in the health status of the population,
in the quality of hospitals or in the capacity of pri-
mary care providers to coordinate their care with

Figure 1. Cumulative rehospitalization rate for population aged 65 years or more in France and US.

Source: Reproduced with permission from SNIIRAM-PMSI, 2010 (for French data). US Medicare data from 2004 were analysed by

Jencks et al. (2009).
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hospital specialists. We are unable to assess these pos-
sible explanations.

Why are rehospitalization rates lower in France than
the US?

Many unplanned rehospitalizations can be avoided and
may represent sub-standard hospital care, or poor
coordination among hospitals and other community-
based health care providers. French health care is

characterized by poor hospital discharge planning and
a lack of coordination among providers.19 Although
general practitioners in private community-based prac-
tice have informal referral networks to specialists and
public hospitals, there are no formal institutional rela-
tionships. Such lack of coordination is one criterion on
which a cross-national evaluation of primary care
ranked France as one of the lowest performing systems
of primary care among Organization for Economic
Cooperation and Development nations.20 For this

Figure 2. Rehospitalization rates within 30 days of initial hospitalization among 95 French departments for patients aged 65 years or

more (2010).

Source: Reproduced with permission from French hospitals claims data (PMSI), 2010.
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reason, we had expected that rates of rehospitalization
in France would be high. In addition, we calculated the
total hospital discharge rate among the population 65þ
for France in 2011 (375.8 per 1000) and found it to be
12 % higher than in the US (335.3 per 1000; National
Hospital Discharge Survey, 2011), which would also be
expected to result in higher rehospitalization rates.
Previous studies have noted the strong association

between hospital admission rates and rehospitaliza-
tion.21 However, our results contradict this expectation,
as well.

Our finding with regard to outpatient visits follow-
ing hospital discharge suggests there may be more
access barriers in the US than in France where NHI
covers the entire legally resident population. Despite
co-insurance, in France, most of the population has
complementary insurance similar to Medigap coverage
in the US.9 There are no deductibles, and patients with
debilitating or chronic illness are exempted from pay-
ment. Previous studies have linked outpatient visits fol-
lowing hospital discharge to the probability of
rehospitalization22 so higher rates of outpatient visits

Figure 3. Proportion of patients in France rehospitalized within 30 days following discharge for a medical condition, for whom there

was no record of an outpatient physician visit between the time of initial discharge and rehospitalization, 2010.

Source: Reproduced with permission from SNIIRAM-PMSI, 2010.

Table 2. Conditions most frequently associated with rehospi-

talization in France, 2010.

Condition at index

discharge

30-day

rehospitalization

rate (%)

Proportion of all

rehospitalizations

(%)

Medical

All 17.7 78.4

Ischaemic heart disease 19.3 6.9

Heart failure 21.3 6.5

Pneumonia 14.7 2.9

Arrhythmias 13.7 2.7

Stroke 10.4 2.1

Surgical

All 9.1 21.6

Cataract 20.6 24.3

Prostate 12.5 12.7

Hip surgery 6.7 5.2

Cardiac stent placement 8.0 5.1

Small intestine and colon 12.5 3.3

Source: Reproduced with permission from SNIIRAM-PMSI, 2010.

Table 3. Odds ratios for hospital readmissions within 30 days

following discharge for medical conditions in France.

Variable Exp(B) (P value)

Age 70–74 1.009 (0.275)

Age 75–79 1.024 (0.002)

Age 80–84 1.006 (0.439)

Age 85þ 0.955 (0.000)

Female 0.774 (0.000)

Private hospital 1.092 (0.000)

Charlson¼ 1 1.120 (0.000)

Charlson¼ 2 1.547 (0.000)

Charlson¼ 3 1.759 (0.000)

Length of stay of initial hospitalization 1.008 (0.000)

Source: Reproduced with permission from SNIIRAM-PMSI, 2010.
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following hospital discharge for medical conditions
among French patients may explain why rates of rehos-
pitalization are lower in France than the US.

Our regression finding that the odds ratio for rehos-
pitalization in France is higher for patients whose initial
hospitalization was in a private for-profit hospital
appears to contradict previous findings.23 One explan-
ation is that patients discharged from private hospitals
may be younger and suffer from lower morbidity and
have better follow-up services than those discharged
from public hospitals, who may experience inadequate
hospital-community care coordination. These charac-
teristics led us to expect that the odds of rehospitaliza-
tion would be higher among patients treated in public
hospitals. Since our model controls for age and differ-
ences in morbidity, we cannot explain this finding. It
could, however, suggest that lack of coordination
between hospital and community-based physicians is
not an important contributor to rehospitalization in
France. Alternatively, this finding could be explained
by the financial incentives of private hospitals to maxi-
mize case-based reimbursement. Yet, this hypothesis
lacks plausibility as hospital reimbursement incentives
for public hospitals were well aligned with those of their
private sector counterparts in 2010.

In summary, we identify four plausible hypotheses
for lower rates of rehospitalization in France compared
to the US. First, France provides better access to pri-
mary care.24 Hospital admissions for ambulatory-care
sensitive conditions – a widely accepted indicator of
access to timely and effective primary care – are lower
in France than in the US. Second, the older French
population is healthier than their US counterparts:
life expectancy at 65 years, disability levels among
older people and premature mortality bear this out.
Third, the average length of stay in hospitals is longer
in France (just over seven days) than in the US (5.5

days), perhaps reflecting aggressive efforts by US hos-
pital managers to reduce hospital lengths of stay, which
results in premature discharge. Although our regression
analysis suggests that length of stay of initial admission
does not predict the odds of rehospitalization within
France, it is plausible to suggest that the 1.5 day differ-
ence in length of stay explains part of the difference
between countries.

Our fourth plausible hypothesis is that French nur-
sing homes do not face the same financial incentive
to rehospitalize residents. When a patient from a
skilled nursing facility (SNF), dually eligible for
Medicare and Medicaid in the US, is hospitalized in
an acute-care hospital, the SNF receives a higher
Medicare reimbursement rate when that patient is
discharged back to that facility.25 The equivalent of
SNFs, in France, does not face the same incentive.
Because rehospitalization among dually eligible SNF
patients in the US is a significant contributor to the
overall rates of Medicare readmissions,26 this finan-
cial incentive may also explain why French rates of
rehospitalization among patients 65þ are lower. It
may also account for why psychoses are a leading
condition associated with rehospitalization in the
US as patients from SNFs are more likely to be
hospitalized for psychoses and other severe mental
illness than other Medicare beneficiaries.

Conclusion

Although better health status and access to primary
care may be important factors in explaining why
France has a lower rate of rehospitalization than the
US, our results indicate that the odds of rehospitaliza-
tion are higher in France among sicker patients. The
odds of rehospitalization among patients with the high-
est morbidity (level 3) of the Charlson index were
nearly 76% higher than among patients with the
lowest morbidity (level 1). This finding, consistent
with the US, suggests two policy implications. First,
the importance of risk adjustment, particularly if pol-
icymakers enact financial penalties for high rates of
rehospitalization. Second, that there are opportunities
for reducing rehospitalization rates among older
patients, in both countries, by targeting those patients
at high risk of rehospitalization and identifying inter-
ventions that can lower these odds.
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