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Background. Skilled nursing facilities (SNFs) have increasingly been providing more
therapy hours to beneficiaries of Medicare. It is not known whether these increases have
improved patient outcomes.

Objective. The study objectives were: (1) to examine temporal trends in therapy hour
volumes and (2) to evaluate whether more therapy hours are associated with improved patient
outcomes.

Design. This was a retrospective cohort study.

Methods. Data sources included the Minimum Data Set, Medicare inpatient claims, and
the Online Survey, Certification, and Reporting System. The study population consisted of
481,908 beneficiaries of Medicare fee-for-service who were admitted to 15,496 SNFs after hip
fracture from 2000 to 2009. Linear regression models with facility and time fixed effects were
used to estimate the association between the quantity of therapy provided in SNFs and the
likelihood of discharge to home.

Results. The average number of therapy hours increased by 52% during the study period,
with relatively little change in case mix at SNF admission. An additional hour of therapy per
week was associated with a 3.1-percentage-point (95% confidence interval�3.0, 3.1) increase
in the likelihood of discharge to home. The effect of additional therapy decreased as the
Resource Utilization Group category increased, and additional therapy did not benefit patients
in the highest Resource Utilization Group category.

Limitations. Minimum Data Set assessments did not cover details of therapeutic inter-
ventions throughout the entire SNF stay and captured only a 7-day retrospective period for
measures of the quantity of therapy provided.

Conclusions. Increases in the quantity of therapy during the study period cannot be
explained by changes in case mix at SNF admission. More therapy hours in SNFs appear to
improve outcomes, except for patients with the greatest need.
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Approximately 1.7 million benefi-
ciaries of Medicare fee-for-service
receive care in nearly 15,000

skilled nursing facilities (SNFs) annually.1

Medicare spending on SNF services
increased from $13.6 billion in 2001 to
$28.7 billion in 2012, making SNF ser-
vices among the fastest growing compo-
nents of Medicare expenditures.2 These
rapid increases in the use of SNF services
may be due, in part, to declining hospital
length of stay and Medicare reimburse-
ment policies.3,4

Medicare’s prospective payment system
for hospitals has incentivized shorter
length of stay, which may have led to the
substitution of SNF services for inpatient
care. Unlike the approach of other Medi-
care payment structures, such as the
episode-based system for home health
services and the diagnosis-related group–
based model for acute hospital care, days
are used as the unit of payment for SNFs.
Per diem reimbursements also are
adjusted for the number of therapy min-
utes provided to patients. As indicated by
a recent study5 and a report from the
Office of Inspector General,6 SNFs have
increasingly moved patients into higher
payment categories, leading to more
hours of therapy without a substantial
rise in case mix. It is not known whether
increases in the quantity of therapy pro-
vided to patients in SNFs improve
outcomes.

Research that directly examines the
quantity of therapy provided to patients
in SNFs and rehabilitation outcomes is
scarce. Two studies examined this rela-
tionship and showed that the amount of
therapy was positively associated with
improvements in patients’ functional
independence and increased the likeli-
hood of patients being discharged to the
community.7,8 However, these studies
were limited to patients who were cov-
ered by Medicare Advantage plans and
who received SNF care in one region.7,8

Research focusing solely on the associa-
tion between the intensity of therapy
and outcomes also is limited. Two stud-
ies examined the relationship between
therapy intensity and outcomes for
patients who had orthopedic impair-
ments and who received comprehensive
acute rehabilitation9 and subacute reha-

bilitation;10 both studies also showed a
positive relationship between more
therapy hours and functional
improvements.

The ultimate goals of SNF treatment are
regaining functional independence and
decreasing impairments through appro-
priate rehabilitation treatment and dis-
charge to the community. However, it is
not clear whether the large documented
increases in SNF services provided dur-
ing the last decade or more have trans-
lated into superior outcomes for benefi-
ciaries of Medicare. The purposes of this
study were: (1) to describe temporal
trends in the quantity of rehabilitation
therapy provided to patients with hip
fracture in SNFs and (2) to examine
whether increases in the quantity of ther-
apy have been accompanied by improve-
ments in patient outcomes, as measured
by the likelihood of discharge to home.
We focused on hip fracture because it is
one of the most common diagnoses asso-
ciated with admission to SNFs and
because it is a large contributor to Medi-
care spending on postacute care.11–13

Method
Data Source
The data source for this study was a lon-
gitudinal file that merged the Minimum
Data Set (MDS), Medicare inpatient
claims, and the Online Survey, Certifica-
tion, and Reporting System (OSCAR) for
years 2000 through 2009. The MDS pro-
vided resident-level data, and the OSCAR
provided facility-level data. Demographic
and clinical characteristics of residents
were obtained from the first MDS assess-
ment completed after admission from a
hospital. The MDS Resident Assessment
Instrument is federally mandated for all
residents of nursing homes and contains
nearly 400 data elements on demo-
graphic information, diagnoses, and mea-
sures of physical and cognitive func-
tional status. The MDS also provides
discharge locations and dates for each
resident, indicating whether the individ-
ual was discharged to home, was rehos-
pitalized, or died in the nursing home, in
addition to other dispositions. Minimum
Data Set assessments are completed at
admission and at least quarterly thereaf-
ter.14 The quality and reliability of vari-
ables in the MDS were previously vali-

dated.15,16 Medicare inpatient claims
were used to identify diagnoses and to
provide information on hospitalizations
before SNF admissions. The OSCAR pro-
vided information on organizational
characteristics of nursing homes (eg,
proprietary status, number of beds, staff-
ing). Maintained by the Centers for Medi-
care & Medicaid Services, the OSCAR is
an administrative database for collecting
and recording the results of states’
annual survey and certification
processes.

Study Sample
The study population included people
who were at least 65 years of age and
covered by Medicare fee-for-service and
who were admitted for the first time to
SNFs (N�599,515). Patients with hip
fracture were identified from Medicare
inpatient claims on the basis of Interna-
tional Statistical Classification of Dis-
eases (Ninth Revision)17 code 820.xx.
First-time SNF admissions from acute
care hospitals were identified on the
basis of the presence of an MDS admis-
sion assessment tracking record. An MDS
admission record was eligible for inclu-
sion if it occurred between 2000 and
2009. A first-time admission meant that,
in the preceding year, our stream of MDS
assessments from the repository had no
record of the same beneficiary of Medi-
care having been in a nursing home
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anywhere in the United States. The MDS
record field indicating the source of
admission was used to identify patients
who entered SNFs from acute care hos-
pitals. Focusing on first-time SNF admis-
sions after an inpatient stay helped to
create a more homogeneous study
population.

A total of 19,234 people who were not
continuously enrolled in Medicare fee-
for-service for at least 6 months before
their SNF admission or who changed
their insurance coverage during their
SNF stay were excluded to account for
the continuing effects of insurance
status.18 Patients for whom discharge dis-
position was not indicated in the assess-
ments (n�63,433), suggesting incom-
plete reporting, were not included in the
study sample. Patients who stayed more
than 100 days (n�32,408) were
excluded to coincide with the number of
days covered by the Medicare SNF ben-
efit. Patients who stay beyond 100 days
are often identified as long-term nursing
home residents, and their care may differ
from that of patients receiving short-term
rehabilitation in SNFs.19 Patients in SNFs
in Hawaii, Alaska, and the District of
Columbia (n�2,020) were not included
in the study because of the unique geo-
graphic and political characteristics of
these markets.20 Lastly, patients in the
highest 0.1 percentile of therapy minutes
received (n�512) were excluded to
reduce the influence of outliers. The final
analytic file included 481,908 beneficia-
ries of Medicare fee-for-service who had
hip fracture and who were discharged
from acute care hospitals to 15,496 nurs-
ing homes. The cohort diagram is shown
in the eFigure (available at
ptjournal.apta.org).

Measure of Therapy Quantity
The MDS documents rehabilitation ther-
apy by noting the total number of min-
utes provided during an assessment
period covering the preceding 7 days.
We defined the mean quantity of therapy
as the average number of minutes of
therapy per week, on the basis of the
7-day retrospective period and all assess-
ments from the entire SNF stay. The total
number of minutes of therapy provided
during each assessment period included
the amounts of physical therapy, occu-

pational therapy, and speech and lan-
guage therapy. We summed the minutes
for all 3 types of therapy and calculated
the mean across all assessments. For
example, if a patient had 3 assessments
during the SNF stay, the patient’s total
therapy minutes from the 3 assessments
were summed and divided by 3 to calcu-
late the average quantity of therapy dur-
ing the SNF stay.

Dependent Variables
Our primary outcome measure was the
likelihood of discharge to the community
within 100 days (yes/no), as derived
from the MDS discharge record. Return-
ing to the community was defined as
discharge to home or to an assisted living
facility, whereas rehospitalization, death
in the nursing home, transfer to another
nursing home, and other dispositions
(eg, transfer to a psychiatric hospital)
were collapsed into a single category to
indicate an alternative discharge option.
Our dependent variable reflects the most
desirable outcome after SNF treatment,
that is, people achieve functional recov-
ery and are successfully discharged to
home. Risk-adjusted rates of discharge to
the community have been used by the
Centers for Medicare & Medicaid Ser-
vices to evaluate the quality of care asso-
ciated with SNF benefits.1

Explanatory Variables
Resident-level explanatory variables
were obtained from each patient’s initial
MDS assessment. These variables
included sociodemographic characteris-
tics (age, sex, race/ethnicity, and marital
status) and measures reflective of the
case mix at SNF admission, including a
body mass index of greater than 30
kg/m2 (yes/no), a body mass index of
less than 19 kg/m2 (yes/no), indicators
for each of the 7 levels of the Cognitive
Performance Scale (CPS) (0–6, with
higher scores indicating more severe
impairment),21 and a continuous mea-
sure of activities of daily living (ADLs)
(28-point scale, with higher scores indi-
cating greater disability).22 Other explan-
atory variables included the number of
medications taken in the preceding 7
days and the use of any antipsychotic or
hypnotic medications (yes/no).23 The
presence of a do-not-resuscitate order
(yes/no) was used as a proxy for patient

preferences toward the use of aggressive
treatment. To control for a patient’s con-
dition at admission to an SNF, a contin-
uous measure (Deyo-Charlson Comorbid-
ity Index24,25) and a binary indicator for
any intensive care unit use from the
preceding hospitalization, derived from
Medicare inpatient claims, were
included in the models.

Skilled nursing facility–level explanatory
variables included time characteristics
selected on the basis of previous studies
of nursing home quality. These measures
included occupancy rates (the number
of patients occupying certified beds at
the time of inspection divided by the
total number of certified beds in the
nursing home); the ratio of the number
of registered nurses to the total number
of registered nurses and licensed practi-
cal nurses; the presence of a physician
extender (yes/no); the total number of
physical therapists, occupational thera-
pists, and speech and language therapists
per 100 beds; and the percentages of
residents in the nursing home who
received Medicare and Medicaid. Nurs-
ing home fixed effects were included by
creating a dummy variable for each facil-
ity in the sample in addition to indicators
for the year and quarter of admis-
sion.19,20,26–33 The overall number of
observations with missing values was
less than 1%, and these observations
were excluded from the analyses.

Data Analysis
To describe trends in the quantity of
rehabilitation services and whether
changes in quantity were accompanied
by changes in patient outcomes, we cre-
ated a longitudinal figure presenting the
unadjusted total therapy minutes. Con-
current trends in case mix may explain
changes in outcomes. Therefore, longitu-
dinal trends for CPS and ADL scores also
were examined. The average quantity of
therapy, CPS score, and ADL score per
patient were calculated across all SNF
admissions in a given year. We also
examined the average SNF length of stay
at the patient level and the proportion of
patients discharged to home for each
year of the study period to characterize
SNF use and patients’ health status at
discharge.
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We used multivariable linear regression
models with facility and time fixed
effects to estimate the marginal effects of
therapy quantity on residents’ likelihood
of discharge to the community. The use
of nursing home fixed effects controlled
for any time-invariant, facility-specific
omitted variables associated with quality
of care, such as provider variations in
processes of care, heterogeneity in man-
agerial approaches, and permanent mar-
ket differences. Indicators for the year
and quarter of admission adjusted for
secular trends and seasonal effects on
health outcomes. The identification strat-
egy relied on within-nursing home varia-
tions over time and removed the unob-
served and potentially confounding
cross-sectional heterogeneity between
nursing homes. Thus, our regression pre-
dicted the benefits of additional therapy
in patients who resided in the same nurs-
ing home and who were admitted to the
facility in the same quarter and year. Esti-
mation with a linear probability model
was used as a tractable approach given
the size of our analytic file and the exten-
sive use of dummy variables as con-
trols.19,20 The estimated coefficients
were scaled to hours for ease of
interpretation.

Secondary Analyses
Analyses by type of therapy. In sec-
ondary analyses, we derived estimates by
using the quantity of occupational ther-
apy and the quantity of physical
therapy—the 2 major types of thera-
py—as the determinants of interest in
separate regressions.

Analyses by Resource Utilization
Group (RUG) category. Next, to
examine the potential for different
effects in patients who needed different
quantities of therapy, we derived sepa-
rate regression estimates based on sam-
ples of patients in each of the 5 RUG
categories. The RUG categories reflected
the patient days of care adjusted for case
mix.34

Sensitivity analyses. We conducted
multiple sensitivity analyses to validate
the consistency of our results. First, we
repeated our primary analysis with a sam-
ple that excluded residents who died
before SNF discharge to account for mor-

tality as a competing risk for returning to
the community. Second, to assess
whether the effect of additional therapy
varied by SNF length of stay, we con-
ducted separate sensitivity analyses with,
as outcome measures, indicators for dis-
charge to the community within 30, 60,
or 90 days of admission.

Lastly, our main outcome measure
included all discharge destinations other
than home in one category. To test the
robustness of our results, we conducted
an analysis in which patients who were
transferred to other facilities or returned
to the hospital were excluded.

All analyses were performed with SAS
version 9.2 (SAS Institute, Cary, North
Carolina) and Stata MP Version 12 (Stata-
Corp, College Station, Texas). Results are
reported with 95% robust confidence
intervals (CIs) adjusted for clustering at
the level of the facility.

Role of the Funding Source
This study was supported by the Agency
for Healthcare Research and Quality
(Health Services Research Dissertation
Grant Award to Dr Jung) and the
National Institute on Aging (Program
Project Grant 1P01AG027296, Shaping
Long-Term Care in America, Principal
Investigator: Dr Mor).

Results
Characteristics of Patients
Table 1 shows the characteristics of the
overall study cohort, as well as longitu-
dinally for years 2000, 2003, 2006, and
2009. Most of the patients were white,
and the mean age was 83 years. The
mean ADL score at SNF admission was 18
(the maximum was 28), and more than
5% of the patients had severe cognitive
impairment at SNF admission, defined as
a CPS score of 5 or 6. The characteristics
of hospitalizations before SNF admission
showed that about 17% of the admitted
patients had been treated in intensive
care units; the average Deyo-Charlson
Comorbidity Index was 1.0 and did not
change between 2000 and 2009. There
were no substantial changes in patient
demographics over time. However, a
moderate increase in the proportion of
patients with intensive care unit use was
observed, and there were small increases

in the mean ADL score, the proportion of
patients with a body mass index of
greater than 30 kg/m2, and the mean
number of medications received over
time. The proportion of patients with 3
or more physician visits in the preceding
14 days declined during the study
period.

Trends in Therapy Quantity and
Case Mix From 2000 to 2009
Figure 1 shows trends in the average
weekly quantity of therapy per person
across all SNF admissions in a given year.
Clear upward trends in therapy quantity
during the study period can be seen. The
average number of total therapy minutes
increased by more than 50%. In 2000,
residents newly admitted to SNFs after
hip fracture received about 379 minutes
of total therapy, on average. This amount
increased to 575 minutes in 2009.
Among specific types of therapy, the
mean number of physical therapy min-
utes increased more rapidly than other
types, increasing 66% (from 151 minutes
to 251 minutes). The mean number of
occupational therapy minutes increased
32% (from 219 minutes to 290 minutes)
during the study period.

Figure 2 shows unadjusted trends in con-
current measures of residents’ health sta-
tus. Trends in case mix at SNF admission,
measured by CPS and ADL scores, did
not indicate large changes during the
study period. The mean ADL score
increased 1 point, from 17 in 2000 to 18
in 2009 (on a scale from 0 to 28 points).
Similarly, the average CPS score (on a
scale from 0 to 6 points) decreased only
0.1 point between 2000 and 2009.

Figure 3 shows trends in the average SNF
length of stay and the proportion of
patients discharged to home in a given
year. The length of stay increased
steadily until 2006 but was relatively con-
stant (�35 days) between 2006 and
2009. The proportion of patients dis-
charged to home increased from 71% in
2000 to 79% in 2009. Additional descrip-
tive statistics, median values, and stan-
dard deviations of means associated with
the annual measures in Figures 1, 2, and
3 are shown in eTables 1 and 2 (available
at ptjournal.apta.org).
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Adjusted Association Between
Quantity of Therapy and
Likelihood of Discharge to Home
Table 2 shows the adjusted rate of dis-
charge to home associated with an addi-
tional hour of therapy. The regression
estimates suggested a positive relation-
ship between the quantity of therapy and
discharge to home after treatment in an
SNF. An additional hour of therapy per
week was associated with approximately
a 3.1-percentage-point (95% CI�3.0, 3.1)
increase in the likelihood of returning to
the community.

The results of our secondary analyses
with specific types of therapy as the

determinants of interest indicated that an
additional hour of occupational therapy
was associated with a 5.3-percentage-
point (95% CI�5.2, 5.4) increase in the
likelihood of discharge to the community
and that an additional hour of physical
therapy was associated with a 5.9-
percentage-point (95% CI�5.8, 6.1)
increase in the likelihood of discharge to
the community. The results of our sec-
ondary analyses stratified by RUG cate-
gory also suggested a positive association
between an additional hour of therapy
and discharge to home, except for
patients in the highest RUG category,
who required the most rehabilitation.
For residents who received more than

720 minutes of therapy, an additional
hour of therapy was not associated with
an increased likelihood of discharge to
home. Likewise, the marginal effect of
the quantity of therapy decreased as the
RUG category increased.

The estimate from our sensitivity analysis
that excluded patients who died before
discharge was similar to the result from
our primary analysis (2.5 percentage
points; 95% CI�2.5, 2.6). Consistent
with our main results, estimates from our
sensitivity analyses showed a positive
relationship between quantity of therapy
and discharge to home after treatment in
an SNF for different lengths of stay. An

Table 1.
Demographic and Clinical Characteristics of Beneficiaries of Medicare Fee-for-Service Who Were Admitted to SNFs After Hip Fracturea

Characteristic

Year 2000
(n�55,556;

9,096
SNFs)

Year 2003
(n�50,985;
9,673 SNFs)

Year 2006
(n�45,471;
9,534 SNFs)

Year 2009
(n�36,716;
8,985 SNFs)

Total Sample
(n�481,908;
15,496 SNFs)

Sociodemographic characteristics

Age (y), X (SD) 83.0 (7.1) 83.1 (7.1) 83.2 (7.2) 83.2 (7.4) 83.1 (7.2)

Men (%) 22.3 23.7 24.0 25.4 24.0

Married (%) 30.6 32.5 34.1 35.4 33.1

Race (%)

White, non-Hispanic 94.8 93.9 93.8 93.4 93.8

Black, non-Hispanic 2.4 2.8 2.6 2.7 2.7

Other 2.8 3.3 3.6 3.9 3.5

Disease and functional characteristics at admission

Baseline ADL score, from 0 to 28, X (SD) 16.7 (5.0) 17.4 (4.8) 18.0 (4.3) 18.3 (3.8) 17.6 (4.6)

No. of medications received, X (SD) 9.2 (4.2) 10.2 (4.2) 11.2 (4.4) 12.1 (4.5) 10.6 (4.4)

Receiving antipsychotic or hypnotic medications
(%)

18.9 21.5 20.8 19.6 20.3

BMI>30 kg/m2 (%) 8.8 10.6 11.7 12.5 10.8

BMI�18 kg/m2 (%) 10.1 8.7 7.8 6.9 8.5

CPS score, from 0 to 6 (%)

Less cognitive impairment (CPS�0, 1, or 2) 74.7 73.3 74.5 74.9 74.3

Moderate cognitive impairment (CPS�3 or 4) 19.3 21.1 20.8 20.8 20.5

Severe cognitive impairment (CPS�5 or 6) 6.0 5.6 4.7 4.3 5.2

3 or more physician visits in preceding 14 d (%) 24.1 17.1 15.8 17.1 18.0

Do-not-resuscitate order (%) 21.1 24.6 25.7 26.1 24.6

Hospitalization characteristics (before SNF admission)

Any ICU use during hospitalization before SNF
admission (%)

14.1 16.4 17.9 20.0 16.9

Deyo-Charlson Comorbidity Index during
hospitalization, X (SD)

0.9 (1.2) 1.0 (1.2) 1.1 (1.3) 1.1 (1.3) 1.0 (1.3)

a SNFs�skilled nursing facilities, ADL�activities of daily living, BMI�body mass index, CPS�Cognitive Performance Scale, ICU�intensive care unit.
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additional hour of therapy per week
was associated with increases in the like-
lihood of discharge to home of 2.9 per-
centage points (95% CI�2.8, 2.9), 3.0
percentage points (95% CI�2.9, 3.1),
and 3.0 percentage points (95% CI�3.0,
3.1) for stays of up to 30, 60, and 90 days,
respectively.

Estimates from our sensitivity analyses
that excluded patients who were dis-
charged to other facilities (8.0%) or who

were rehospitalized (10.3%) showed a
positive association between additional
therapy and discharge to home, consis-
tent with the results of our primary anal-
ysis (excluding discharge to other facili-
ties: 3.0 percentage points, 95% CI�2.9,
3.1; excluding patients who were rehos-
pitalized: 2.3 percentage points, 95%
CI�2.2, 2.3).

Estimated coefficients for all variables are
shown in eTable 3 (available at
ptjournal.apta.org).

Discussion
In this national study of recipients of
Medicare who were admitted to an SNF
directly after hospitalization for a hip
fracture, we found more than a 50%
increase in the quantity of therapy pro-
vided during the SNF stay and a 30%
increase in the length of stay in the SNF
from 2000 to 2009. As indicated by ear-
lier reports,6,12 we also found that
increases in the quantity of rehabilitation
services were not explained by changes
in the health status of patients with hip
fracture at SNF admission. Although
functional independence at SNF admis-
sion and cognitive ability declined some-
what, the magnitude of these changes
was relatively small. Importantly, trends
during the study period indicated that
patients with hip fracture were being
discharged to home at increasing fre-
quency. Despite substantial increases in
the quantity of rehabilitation services
provided during the last decade, the rel-
atively small changes in concurrent
health status measures suggest that
patient frailty does not largely explain
the trend.

The results of our study provide insights
into the potential benefit of increases in
the quantity of therapy provided to
patients with hip fracture in SNFs. Our
findings suggest that increasing the num-
ber of hours of therapy improves out-
comes for these patients, as reflected in
the increased likelihood of being dis-
charged to home. The results of our sec-
ondary analyses indicated that this rela-
tionship was true for both occupational
therapy and physical therapy. Our
sensitivity analyses indicated that the
association between increased therapy
and discharge to home was strongest for
patients in lower RUG categories and
was not apparent for those in the highest
RUG category.

Our study makes novel contributions to
the literature. First, to the best of our
knowledge, our study is the first nation-
wide examination of changes in the pro-
vision of therapy in SNFs during a 10-year
period. Second, our study included an
expansive set of patient and SNF charac-

Figure 1.
Total therapy minutes per week provided to beneficiaries of Medicare fee-for-service in skilled
nursing facilities after hip fracture, from 2000 to 2009. OT�occupational therapy,
PT�physical therapy, ST�speech and language therapy.

Figure 2.
Case mix of beneficiaries of Medicare fee-for-service who were admitted to skilled nursing
facilities after hip fracture, as measured by activities of daily living (ADL) and the Cognitive
Performance Scale (CPS), from 2000 to 2009. Activities of daily living were scored on a scale
from 0 to 28 points; CPS was scored on a scale from 0 to 6 points.
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teristics that allowed for estimates of the
relationship between the quantity of
therapy provided and the likelihood of
discharge to home that were more
robust than those reported in the litera-
ture to date.

The observed association between an
additional hour of therapy and the likeli-
hood of being discharged to home is con-
sistent with the results of earlier studies,
supporting the benefits of more therapy
hours, to a certain point.7,8 Although it is
unlikely that the large increase in therapy
hours provided to patients with hip frac-
ture during the course of a decade is
solely responsible for the large increase
in the percentage of these patients being
discharged to home, our estimate of a

3-percentage-point increase in the likeli-
hood of being discharged to home for
every additional hour of therapy suggests
the possibility that the increased dura-
tion of therapy services was an important
contributor to the increased rate of dis-
charge to home for patients after hip
fracture. From 2000 to 2009, the average
number of therapy hours increased from
approximately 6.3 to 9.6. On the basis of
the results obtained with our model, this
value translates to a 10.2-percentage-
point increase in the likelihood of dis-
charge to home—more than the
observed increase of about 8 percentage
points (from 71% to 79%). Because the
length of SNF stays increased during this
time and because of enhancements in

other aspects of SNF care and the grow-
ing availability of home- and community-
based services,35 it is impossible to deter-
mine how much of the observed
improvement in outcomes was attribut-
able exclusively to more therapy time. It
also is possible that some of the increase
in the provision of therapy in SNFs was
due to postacute care being substituted
for inpatient care because hospital
length of stay declined during the study
period. Nonetheless, because the charac-
teristics of patients admitted to SNFs
after hip fracture did not change during
the study period, it is plausible that at
least some of the improvement in dis-
charge disposition was attributable to
the increased quantity of therapy pro-
vided to patients in SNFs in the last
decade.

Payers, providers, and policy makers
have a strong interest in the quality and
efficiency of postacute care in SNFs. A
recent report from the Institute of Med-
icine noted that postacute care is the
largest driver of regional variations in
health care costs in the United States.36

As providers are increasingly incentiv-
ized to reduce costs through bundled
payment initiatives, Accountable Care
Organizations, and other policy mea-
sures, reductions in rehabilitative ther-
apy provided by SNFs may be targeted.
Our results offer important insights by
demonstrating improvements in out-
comes associated with increased quanti-
ties of therapy for most patients admitted
to SNFs after hip fracture while also not-

Figure 3.
Average length of stay in skilled nursing facilities (SNFs) and the proportion of beneficiaries
of Medicare fee-for-service who were admitted to SNFs after hip fracture and discharged to
home, from 2000 to 2009.

Table 2.
Adjusted Association Between Therapy Intensity and Likelihood of Discharge to Home in Beneficiaries of Medicare Fee-for-Service Who
Were Admitted to SNFs After Hip Fracturea

Parameter
Entire

Sample OT PT

Stratified by RUG

Low Medium High Very High Ultrahigh

Additional hours
of therapy per
week

0.031b 0.053c 0.059c 0.118b 0.062b 0.028b 0.014b 0.001

95% confidence
interval

0.030, 0.031 0.052, 0.054 0.058, 0.061 0.100, 0.136 0.058, 0.066 0.025, 0.031 0.012, 0.016 �0.005, 0.006

n 463,003 463,389 463,446 24,059 109,926 117,030 141,446 62,619

a All models were adjusted for patient characteristics and time-varying facility characteristics. Details of the variables are described in the text. Nursing home
and year-quarter fixed effects were used in all models. Minimum minutes per week for the Resource Utilization Group (RUG) categories were as follows: low
(45 minutes), medium (150 minutes), high (325 minutes), very high (500 minutes), and ultrahigh (720 minutes). SNFs�skilled nursing facilities,
OP�occupational therapy, PT�physical therapy.
b P�.01.
c P�.001.
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ing which patients are less likely to ben-
efit from more therapy. Efforts to lower
Medicare spending on postacute care
services must be careful to avoid reduc-
ing therapy services that promote suc-
cessful discharge.

Our study has limitations. First, our mea-
sure of the quantity of therapy was based
on each patient’s MDS assessment,
which did not cover details of therapeu-
tic interventions throughout the entire
SNF stay and was not based on the actual
hours of therapy delivered, as docu-
mented by the treating therapists. Our
estimate reflected the average amount of
therapy from the week before each MDS
assessment and was not based on the
total amount of therapy received across
all days in the facility. However, we cal-
culated the average quantity of therapy
per week on the basis of all assessments,
and this approach provided a more accu-
rate characterization of therapy than rely-
ing solely on the initial assessments.
Despite the fact that we did not have
information on the clinical details of the
therapy prescriptions, our measure of
therapy minutes was based on the Cen-
ters for Medicare & Medicaid Services’
billing structure for SNFs, which accu-
rately reflected the amounts of therapy.
Next, our outcome measure was limited
to the likelihood of returning to the com-
munity and considered only the first dis-
charge location. In addition, our sample
included only first-time SNF admissions
to create a homogeneous sample. People
with prior SNF stays were excluded
because they may have differed from
first-time SNF admissions in unobserved
ways. For example, people who had mul-
tiple SNF stays in the past may have been
in worse health. However, our approach
may have led to the inclusion of a subset
of older beneficiaries of Medicare who
were generally in better health than
other beneficiaries of the same age.
Lastly, despite the use of several analytic
techniques to mitigate bias, it is possible
that certain unmeasured confounders
influenced our results.

In conclusion, we identified upward
trends in therapy quantity without nota-
ble concurrent increases in case mix in
patients who had a new hip fracture and
received care in SNFs. Importantly,

increased therapy intensity was accom-
panied by a larger proportion of patients
being discharged to home, suggesting
better postacute outcomes. However,
our findings indicate that increased ther-
apy intensity in SNFs has not benefited all
patients after hip fracture, as a higher
likelihood of discharge to home was not
observed for patients who were identi-
fied as having the highest impairment
levels and whose need for therapy could
be considered the greatest. Initiatives
seeking to improve the quality of SNF
care for patients after hip fracture should
consider incentivizing increased therapy
intensity for patients who are likely to
benefit from it.
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