Volume 50, Number 9, 2013

Pages 1267-1276

JRRD

Determinants of postsurgical discharge setting for male hip fracture

patients

Matthew L. Maciejewski, PhD;12" Tiffany A. Radcliff, PhD;3> William G. Henderson, PhD;3* Diane Cowper
Ripley, PhD;® W. Bruce Vogel, PhD;® Elizabeth Regan, MD, PhD;>’ Evelyn Hutt, MD3°

ICenter for Health Services Research in Primary Care, Durham Department of Veterans Affairs (VA) Medical Center,
Durham, NC; 2Division of General Internal Medicine, Department of Medicine, Duke University, Durham, NC;
3University of Colorado Health Outcomes Program, Aurora, CO; “Department of Health Policy and Management,
School of Rural Public Health, Texas A&M Health Science Center, College Station, TX; °VA Eastern Colorado
Healthcare System, Denver, CO; ®North Florida/South Georgia VA Health System, Gainesville, FL; "National Jewish

Health, Denver, CO

Abstract—Veterans hospitalized for hip fracture repair may be
discharged to one of several rehabilitation settings, but it is not
known what factors influence postsurgical discharge setting.
The purpose of the study was to examine the patient, facility,
and market factors that influence the choice of postsurgical dis-
charge setting. Using a retrospective cohort design, we linked
11,083 veterans who had hip fracture surgeries in a Department
of Veterans Affairs (VA) hospital from 1998 to 2005 as
assessed by the VA National Surgical Quality Improvement
Program dataset with administrative data. The factors associ-
ated with five postdischarge settings were analyzed using mul-
tinomial logistic regression. We found that few veterans (0.8%)
hospitalized for hip fracture were discharged with home health.
Higher proportions of veterans were discharged to a nursing
home (15.4%), to outpatient rehabilitation (18.8%), to inpatient
rehabilitation (16.9%), or to home (48.2%). Patients were more
likely to be discharged to nonhome settings for VA-provided
rehabilitation if they had total function dependence, had Ameri-
can Society of Anesthesiologists class 4 or 5, had surgical com-
plications prior to discharge, or lived in counties with lower
nursing home bed occupancy rates. Future research should
compare postsurgical and longer-term morbidity, mortality, and
healthcare utilization across these rehabilitation settings.

Key words: admission, discharge, hip fracture, home care,
inpatient rehabilitation, Medicare, nursing home, outpatient
rehabilitation, treatment, veterans.

INTRODUCTION

Changes in Medicare payment incentives to increase
efficiency have reduced postacute care (PAC) use [1-2].
However, there are competing concerns that reduced uti-
lization and changing care sites may induce adverse
events [3]. Continued uncertainty regarding best venues
for rehabilitative care for most clinical diagnoses com-
pounds the problem. The Department of Veterans Affairs
(VA) Veterans Health Administration (VHA) offers a
comprehensive spectrum of rehabilitation care for veterans

Abbreviations: ASA = American Society of Anesthesiolo-
gists, CPT = Current Procedural Terminology, FSOD = Func-
tional Status Outcomes Database, GEM = geriatric evaluation
and management, OR = odds ratio, PAC = postacute care, PPS =
prospective payment system, SQDUG = Surgical Quality Data
Use Group, VA = Department of Veterans Affairs, VASQIP =
VA National Surgical Quality Improvement Program, VHA =
Veterans Health Administration.
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eligible for surgical treatment in VA facilities, so examin-
ing patterns of PAC setting choice for a single type of
surgery provides unique data to inform clinical and pol-
icy discussions.

Veterans with hip fracture are a clinically important
subset of patients who often require rehabilitation care
following surgery. Approximately 1,200 hip fracture sur-
geries are performed in VHA annually, while many more
veterans have hip fracture surgeries under Medicare aus-
pices. Veterans with hip fractures tend to be younger, in
poorer health, and predominantly male compared with
Medicare patients with hip fracture repairs [4-5].

Many hospitalized veterans require postacute reha-
bilitation services following hospitalization. Studies have
examined rehabilitation settings for stroke, lower-limb
amputation, and polytrauma [6—7], but no studies have
examined the postacute discharge patterns of veterans
with hip fracture. There is some evidence that increased
adherence to VHA guidelines for stroke rehabilitation is
associated with better patient outcomes [6], but there are
no guidelines for hip fracture. Extensive research of PAC
settings for a variety of common conditions, including
hip fracture, in the Medicare program [8—14] has noted
an increased use of inpatient rehabilitation over other set-
tings when prospective payment for hip fracture was
implemented [13—14]. In 2005, 24 percent of beneficia-
ries were discharged to inpatient rehabilitation after hip
fracture, 62 percent were discharged to skilled nursing
facilities, 9 percent were discharged to home, and the
remainder were discharged to long-term care settings or
hospice [14].

Prior Medicare research examined use of PAC
according to local availability of services or changing
payment structures [1-2]. VHA services are fairly consis-
tent across geographic areas, but inpatient rehabilitation
availability may vary according to competing demands
for these services. Most VHA facilities that offer acute
inpatient care also provide intensive inpatient rehabilita-
tion, home health, or services analogous to skilled nurs-
ing facilities or nursing homes. Patients may also be
discharged from VHA care to receive rehabilitation from
a non-VA provider. However, assigning patients to these
various rehabilitation settings depends on the patients’
clinical needs, competing demands for VHA’s rehabilita-
tion resources, and the veterans’ ability to access non-VA
(e.g., Medicare) rehabilitation resources. This study
explored the factors that affect choice of VHA rehabilita-
tion setting after acute hip fracture repair procedures.

Patient characteristics and payment incentives in VHA
differ greatly from Medicare and other insurers, so PAC
use likely differs in important ways.

METHODS

Sample and Data

Data for this retrospective study were obtained from
the VA National Surgical Quality Improvement Program
(VASQIP), other VA administrative claims data from
VHA, and the Area Resource File. VASQIP is a quality
assessment program within VA Surgical Service whose
data collection methods have been described in detail
elsewhere [15-16]. Briefly, trained nurses collect infor-
mation preoperatively, intraoperatively, and 30 d postop-
eratively with a standardized protocol for most major
surgical operations performed at VA hospitals. Informa-
tion collected at the time of surgery includes age, sex,
ethnicity, preoperative comorbidities, laboratory values,
and prefracture functional status measures. Operative
data include Current Procedural Terminology (CPT)
codes, operative times, anesthesia technique, American
Society of Anesthesiologists (ASA) class, whether the
operation was emergent, and wound class. Postoperative
outcomes include 30 d mortality, morbidity, and 20 dif-
ferent predefined postoperative complications.

We selected all male patients during fiscal years 1998
to 2005 who were identified through VASQIP data as
having had CPT codes 27235, 27236, 27244, or 27245,
indicating skeletal traction or open or closed treatment of
a hip fracture. We also included CPT codes 27125 (hemi-
arthroplasty) and 27130 (arthroplasty) when the patient
had a diagnosis code consistent with an acute hip fracture
(ICD-9 [International Statistical Classification of Dis-
cases and Related Health Problems-9] codes 820.x,
820.2x, or 820.8). We selected the first hip fracture repair
procedure for patients who had multiple operations.
VASQIP records were matched on the basis of unique
patient identifiers to other VHA records, including a hos-
pital discharge file. Our initial sampling criteria identi-
fied 15,528 unique patients with VA hip fracture
surgeries.

We excluded patients if they were not alive 5 d after
discharge (n = 281), were women (n = 600), were miss-
ing geographic information (n = 104), died prior to reha-
bilitation (n = 1,814), or were missing data for at least
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one key variable used in the statistically modeling (n =
1,646). The final sample included 11,083 veterans.

Outcomes and Explanatory Variables

The outcome was the setting to which the veteran
was discharged immediately after his hip fracture hospi-
talization according to five possible PAC settings: inpa-
tient rehabilitation, nursing home, or three variants of
discharge to community (home health, home with VHA
outpatient rehabilitation, or home without VA-paid reha-
bilitation). Discharge disposition was defined on the
basis of VASQIP data linked to VHA inpatient data files,
VHA data files of non-VA hospitalizations, VHA nursing
home data files, and the VHA Functional Status Out-
comes Database (FSOD). Nearly all veterans showed evi-
dence of a physical therapy assessment during their
initial hospitalization, so we defined discharge disposi-
tion in a stepwise fashion.

A veteran was defined as having hospital-based reha-
bilitation if any of the following were true: (1) an FSOD
record indicated acute or continuum care; (2) the dis-
charge bed section code following the index inpatient
stay indicated a VHA non-nursing home admission to a
hospital unit for rehabilitation medicine, geriatric evalua-
tion and management (GEM) rehabilitation, or rehabilita-
tion medicine observation; or (3) a hospital admission
followed the index admission and was associated with a
principal diagnosis of V57.xx (care involving use of
rehabilitation procedures).

A veteran was defined as having nursing home reha-
bilitation if any of the following were true: (1) an FSOD
record indicated subacute care; (2) the discharge bed sec-
tion code following the index inpatient stay indicated a
VHA nursing home admission followed the index admis-
sion in a hospital unit for rehabilitation medicine, GEM
rehabilitation, or rehabilitation medicine observation;
(3) a VHA extended care admission followed the index
admission and was associated with a principal diagnosis
of V57.xx; or (4) a VHA extended care admission fol-
lowed the index admission and was associated with a
procedure code of 93.xx.

A veteran was defined as discharged to community
with home health rehabilitation if a home health visit was
recorded following the index admission. A veteran was
defined as discharged to community with outpatient reha-
bilitation if there was an outpatient visit recorded follow-
ing the index admission that occurred in an outpatient
clinic providing rehabilitation, physical therapy, or occu-

MACIEJEWSKI et al. Determinants of postsurgical discharge

pational therapy or an outpatient visit had a diagnostic or
procedure code indicative of rehabilitation, physical ther-
apy, or occupational therapy. Veterans were defined as
discharged to community having no VA-paid rehabilita-
tion of any kind if no previously listed rehabilitation ser-
vices were indicated.

There is little prior published work to guide unique
predictors of PAC use in the VHA system. A summary of
findings from studies of PAC use in Medicare indicated
that using any PAC services is related to increasing age,
that use is more limited for those who are married [2,17—
21], and that comorbid conditions that require intensive
monitoring (e.g., dementia/Alzheimer disease) also
increase PAC use.

Analysis

We compared demographic and clinical variables
using t-tests or chi-square tests. Given that PAC setting
outcomes had five unordered categories (inpatient reha-
bilitation, nursing home, home health, other outpatient,
home), we estimated a multinomial logistic regression
that incorporates multiple outcome categories into a sin-
gle-choice model for joint estimation. The general model
form is (Equation (1))—

LHY(m‘b)(X) =Ln [Pr(y = m‘X) / Pl'(y = b|X)] (1)

The probability that a patient used setting of type m given
explanatory variable X is represented as Pr(y = mjx),
which is presented relative to the reference category
probability that the patient did not have any observed
rehabilitation care in VA (Pr(y = b|x)). This would
include cases in which rehabilitation services were pro-
vided by another payer (e.g., Medicare) or not provided
at all to the patient. The reference group was set to dis-
charge directly to home. Following Buntin et al. [2], we
used the methods of Lane and Nelder [22] to calculate
standardized predictions from the estimated model
coefficients.

Regression models adjusted for age, sex, race (white,
nonwhite), marital status (married, previously married,
never married), military service-related disability, and
rural residence. Patient health status variables were
adjusted for Charlson comorbidity categories, baseline
functional status (independent, partially dependent,
totally dependent), ASA class, admission source (com-
munity vs institutional setting), days from admission to
surgery, length of hospital stay, and the type of hip fracture
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repair (CPT code). Higher Charlson and ASA scores
indicate greater patient risk or sickness. To account for
the availability of non-VA PAC resources, we also
adjusted for the number of inpatient rehabilitation beds
and the nursing home bed occupancy rate in each vet-
eran’s county of residence from the Area Resource File.
We also controlled for fixed effects by geographic region
as defined by Veterans Integrated Service Network.
Human subject approvals were obtained from the local
Institutional Review Boards of each coauthor, and autho-
rization to use VASQIP data was obtained from the VA
Surgical Quality Data Use Group (SQDUG) of Patient
Care Services in VA Central Office, Washington, DC.

RESULTS

We found that 48.2 percent (n = 5,340) of the 11,083
veterans were discharged to home without VA-paid reha-
bilitation, 18.8 percent (n = 2,079) were discharged to
home with outpatient rehabilitation, 16.9 percent (n =
1,874) were discharged to inpatient rehabilitation,
15.4 percent (n = 1,704) were discharged to a nursing
home, and 0.8 percent (n = 86) were discharged to home
with home healthcare (Table 1).

Unadjusted patient characteristics and market charac-
teristics were statistically significant between patients
discharged to different settings (Table 1). Patients admit-
ted from the community were more likely to be dis-
charged to other outpatient settings or to home health (p <
0.001), while patients living in rural areas were more
likely to be discharged to home without VA-paid rehabili-
tation (p < 0.001). Patients discharged to inpatient reha-
bilitation had the longest length of stay for their hip
fracture (24 d), while patients discharged to a nursing
home or to home health had shorter lengths of stay (14 d
and 16 d, respectively) (p < 0.001). Finally, veterans dis-
charged to VHA inpatient rehabilitation lived in counties
with more inpatient rehabilitation beds, while veterans
discharged to outpatient rehabilitation or to home lived in
counties with fewer inpatient rehabilitation beds and
lower nursing home occupancy rates (p < 0.001).

ADJUSTED ANALYSES

Adjusted results from the multinomial logistic
regression (Table 2) indicated that patients were more

likely to be discharged to inpatient rehabilitation (com-
pared with discharge directly to home) if they had total
functional dependence (odds ratio [OR] = 1.78, 1.53—
2.07), higher surgical risk (ASA class 4/5: OR = 1.23,
1.10-1.37), or more hospital days preceding surgery (OR =
1.04, 1.03-1.04). Patients were less likely to be dis-
charged to inpatient rehabilitation if they were white (OR =
0.82, 0.71-0.94), had greater comorbidity burden (OR =
0.94, 0.92-0.97), had ASA class 3 (OR = 0.88, 0.81—
0.96), were admitted from the community (OR = 0.62,
0.54-0.72), had a longer length of stay (OR =0.97, 0.97—
0.98), or lived in counties with more inpatient rehabilita-
tion beds (OR = 0.29, 0.15-0.55) or higher nursing home
bed occupancy rates (OR = 0.84, 0.80—0.89).

Patients were more likely to be discharged to a nurs-
ing home if they were nonelderly (OR =1.27, 1.10-1.45),
had total functional dependence (OR = 1.22, 1.02-1.46),
had a higher Charlson score (OR = 1.03, 1.00-1.06), had
more days prior to surgery (OR = 1.05, 1.04-1.06), or
had surgical complications prior to discharge (OR =2.37,
1.94-2.90). They were less likely to be discharged to a
nursing home if they were age 85 yr or over (OR = 0.80,
0.68-0.96), were white (OR = 0.81, 0.69-0.96), had a
longer length of stay (0.96, 0.95-0.96), or lived in coun-
ties with more inpatient rehabilitation beds (OR = 0.17,
0.08-0.35) or higher nursing home bed occupancy rates
(OR =0.78, 0.73-0.82).

Patients were more likely to be discharged to home
health if they had total functional dependence (OR =
1.72, 1.03-2.86), had more days prior to surgery (OR =
1.03, 1.00-1.07), or had complications from surgery prior
to discharge (OR = 3.07, 1.81-5.19). Patients were less
likely to be discharged to home health if they had a lon-
ger length of stay (OR = 0.97, 0.95-0.99) or lived in a
rural area (OR = 0.32, 0.13-0.75).

Patients were more likely to be discharged for outpa-
tient rehabilitation if they were age 75 to 84 yr (OR =
1.12, 1.00-1.25), had partial functional dependence (OR =
1.15, 1.02-1.31), had greater military service-related dis-
ability (OR = 1.35, 1.09-1.68), had greater operative risk
(ASA class 4/5: OR = 1.31, 1.14-1.50), had more days
prior to surgery (OR = 1.06, 1.05-1.07), were admitted
from the community (OR = 1.20, 1.01-1.43), or had surgi-
cal complications prior to discharge (OR = 2.27, 1.84—
2.81). Patients were less likely to be discharged for out-
patient rehabilitation than to home if they were white (OR =
0.83, 0.70-0.99), had a longer length of stay (OR = 0.95,
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Table 1.
Descriptive comparison of patients by initial postacute rehabilitation settings.

Home with  Home Without

Inpatient Nursin : .
Variable _ Al Reha%ilitation Homeg Home_HeaIth Outp_a.t |er!t VA'.P.a'd. p-Value
(n=11,083) (N=1874) (n=1704) (n=86) Rehabilitation Rehabilitation
' ' (n=2,079) (n =5,340)
Age, yr (%)" <0.001
<65 16.4 15.9 14.2 9.3 20.4 15.8
65-74 25.2 26.7 24.2 23.3 28.0 23.9
75-84 453 44.9 48.4 55.8 41.6 45.8
>85 13.1 12.5 13.2 11.6 10.0 14.6
White Race (%)* 77.5 78.6 71.7 79.1 76.8 71.3 0.74
Marital Status (%)" <0.001
Married 47.1 47.2 46.8 54.7 50.9 45.5
Previously 42.4 41.3 43.2 39.5 40.5 433
Married
Never Married 10.5 11.5 10.0 5.8 8.7 11.2
Service-Connected 18.4 17.0 21.6 19.4 18.8 17.6 <0.001
Disability (%)*
Live in Rural Area (%)* 22.1 19.4 21.9 7.0 22.6 23.2 <0.001
Baseline Functional Status (%)* <0.001
Independent 51.4 60.8 54.8 454 57.4 44.8
Partially Dependent 37.6 334 38.3 44.2 35.1 39.7
Totally Dependent 11.0 5.8 6.9 10.5 7.5 15.5
ASA Class (%)" <0.001
1-2 7.3 8.5 5.6 2.3 7.2 7.5
3 64.7 67.7 64.5 75.6 67.4 62.5
4-5 28.0 23.9 29.9 22.1 25.4 29.9
Charlson-Deyo 24+24 25+24 25+23 27+23 27+25 2.1+£23 <0.001
Comorbidity Index’
Perioperative Factors
Time Prior to 6.0+£53.0 40+194 3.9+26.5 35+44 39+10.8 83+73.7 0.001
Surgery (d)T
Admitted from 68.1 76.5 75.3 76.7 76.0 59.7 <0.001

Community (%)*
Length of Stay (d)T 18.7+583 23.6+29.2 143+28.5 164+ 12.9 15.0+18.3 20.0 +79.7 <0.001

Complications Prior 8.5 11.9 17.9 26.7 19.1 0.0 <0.001
to Initial Rehabili-
tation (%)*

Hip Fracture Surgery (%)*

CPT-4 Code <0.001
27125 15.4 18.4 16.8 12.8 13.7 14.6 0.06
27130 2.7 3.4 1.9 2.3 3.0 2.6 0.06
27235 8.4 6.8 7.0 8.1 9.8 8.9 0.001
27236 31.6 32.0 31.8 29.1 31.5 31.6 0.98
27244 33.7 32.9 33.9 41.9 32.6 34.2 0.30

27245 8.5 6.7 9.2 5.8 9.8 8.5 0.01
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Table 1. (cont)

Descriptive comparison of patients by initial postacute rehabilitation settings.

Inpatient Nursing Home v_vith Home Wit_hout
. All L Home Health  Outpatient VA-Paid
Variable _ Rehabilitation Home ~ R L p-Value
(n=11,083) (N=1874) (n=1704) (n=86) Rehabilitation Rehabilitation
’ ’ (n = 2,079) (n = 5,340)

County Rehabilitation Resources
Inpatient Rehabilita- 972+ 1164 1242+ 148.0 115.7+126.6 89.0+98.7 83.8+106.2 87.2+101.3 <0.001

tion Beds'
Nursing Home Occu-  32.5+15.8 35.0+143  33.8+18.1 384+159 305+ 144 31.8+15.8 <0.001

pancy Rate’
Note: Mean + standard deviation unless percentage indicated.
TChi-square test reported for categorical variables.
'F statistic from analysis of variance model reported for continuous variables.
ASA = American Society of Anesthesiologists, CPT-4 = Current Procedural Terminology-4, VA = Department of Veterans Affairs.
Table 2.
Odds ratios from multinomial logistic regression on initial postacute settings. N = 11,803.

Home with VA
Variable Inpatient Rehabilitation Nursing Home Home Health Outpatient
Rehabilitation

Age, yr

<65 1.03 (0.91, 1.17) 1.27 (1.10, 1.45)* 0.75(0.42, 1.33) 0.92 (0.79, 1.07)

65-74 Ref Ref Ref Ref

75-84 0.99 (0.91, 1.08) 0.93 (0.84, 1.03) 1.38 (0.97, 1.95) 1.12 (1.00, 1.25)Jr

>85 1.09 (0.96, 1.24) 0.80 (0.68, 0.94);t 0.97 (0.57, 1.66) 1.02 (0.87, 1.20)
White Race 0.82 (0.71, 0.94):t 0.81 (0.69, 0.96)i 0.97 (0.56, 1.68) 0.83 (0.70, 0.99)Jr
Marital Status

Married 0.99 (0.91, 1.08) 1.10 (0.99, 1.22) 1.31(0.89, 1.92) 0.94 (0.84, 1.05)

Previously Married
Never Married
Functional Status
Independent Function
Partially Dependent
Totally Dependent

Charlson-Deyo
Comorbidity Index

Military Service-Related
Disability

ASA Class
3
4-5

Time Prior to Surgery (d)

Admitted from
Community

Complications Prior to
Discharge

Total Length of Stay (d)

Ref
0.97 (0.86, 1.09)

Ref
0.93 (0.84, 1.02)
1.78 (1.53,2.07)"
0.94 (0.92, 0.97)"

0.94 (0.79, 1.13)
0.88 (0.81, 0.96)*
1.23 (1.10, 1.37)%

1.04 (1.03, 1.04)"
0.62 (0.54,0.72)"

0.97 (0.97, 0.98)"

Ref
0.88 (0.76, 1.02)

Ref
1.00 (0.89, 1.12)
1.22 (1.02, 1.46)f
1.03 (1.00, 1.06)*

1.09 (0.88, 1.34)

1.05 (0.94, 1.17)
1.10 (0.96, 1.25)
1.05 (1.04, 1.06)"
1.11 (0.94, 1.31)

2.37(1.94, 2.90)"

0.96 (0.95, 0.96)"

Ref
0.67 (0.36, 1.25)

Ref
1.05 (0.75, 1.48)
1.72 (1.03,2.86)"
1.03 (0.94, 1.12)

1.01 (0.51, 2.00)

1.66 (0.99, 2.80)
1.28 (0.72, 2.28)
1.03 (1.00, 1.07)"
1.31 (0.75, 2.28)

3.07 (1.81,5.19)"

0.97 (0.95, 0.99)*

Ref
0.98 (0.84, 1.15)

Ref
1.15 (1.02, 1.31)%
1.02 (0.84, 1.24)
1.00 (0.97, 1.03)

1.35 (1.09, 1.68)*

1.02 (0.91, 1.14)
1.31 (1.14, 1.50)"
1.06 (1.05, 1.07)"
1.20 (1.01, 1.43)"

2.27(1.84,2.81)"

0.95 (0.95, 0.96)"
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Odds ratios from multinomial logistic regression on initial postacute settings. N = 11,803.

Variable

Inpatient Rehabilitation

Nursing Home

Home Health

Home with VA
Outpatient
Rehabilitation

Hip Fracture CPT-4 Code
27125
27130
27235
27236
27244
27245
Live in Rural Area

Total Inpatient Rehabilita-
tion Beds in County

Nursing Home Bed Occu-

1.75 (0.49, 6.26)
1.83 (0.50, 6.68)
2.29 (0.64, 8.23)
1.93 (0.54, 6.88)
2.16 (0.61, 7.72)
2.62 (0.72, 9.50)
0.99 (0.85, 1.15)
0.29 (0.15, 0.55)*

0.84 (0.80, 0.89)"

0.86 (0.20, 3.77)
1.02 (0.23, 4.56)
1.21(0.27, 5.34)
0.92 (0.21, 4.01)
1.03 (0.24, 4.52)
1.26 (0.28, 5.60)
0.94 (0.79, 1.12)
0.17 (0.08, 0.35)"

0.78 (0.73, 0.82)"

0.32 (0.13, 0.75)%
0.29 (0.01, 5.73)

1.04 (0.86, 1.26)

2.33(0.58, 9.39)
1.38 (0.33, 5.78)
1.95 (0.48, 7.95)
2.06 (0.51, 8.29)
2.38 (0.59, 9.55)
2.88 (0.70, 11.76)
1.07 (0.89, 1.28)
2.06 (1.00, 4.25)*

0.79 (0.75, 0.84)"

pancy Rate in County

Note: Reference choice is discharge to home. Coefficients represent the odds ratio (95% confidence limit). Coefficients on fixed effects for Veterans Integrated Ser-

vice Network not shown.
p < 0.001.

p < 0.05

fp<o0.01.

ASA = American Society of Anesthesiologists, CPT-4 = Current Procedural Terminology-4, Ref = reference group in each categorical variable, VA = Department

of Veterans Affairs.

0.95-0.96), or lived in counties with higher nursing home
bed occupancy rates (OR = 0.79, 0.75-0.84).

DISCUSSION

In this examination of choice of discharge setting for
veterans hospitalized for hip fracture, we were surprised
to find that nearly half of the sample was discharged
directly home after hospitalization (compared with 9% of
Medicare beneficiaries discharged to home in 2005 [14]).
This may have occurred because these patients either
went to a Medicare provider or needed no additional care
postdischarge given an average length of stay of 19 d. We
were also surprised to observe that patients with higher
Charlson comorbidity scores were less likely to be dis-
charged to inpatient rehabilitation. Otherwise, patients
were more likely to be discharged to these nonhome set-
tings if they had total function dependence, had high
ASA class scores, had surgical complications, or lived in
counties with lower nursing home bed occupancy rates.
Thus, the most vulnerable veterans were not sent directly
home, but were provided inpatient care.

As expected, surgical complications were the most
significant predictor of discharge setting, but the avail-
ability of community resources were also important pre-
dictors. This suggests that VHA discharge planners
consider VHA and non-VA resources when determining
placement after hip fracture, particularly for patients who
have complications. We were surprised to see that
patients with longer hospital lengths of stay were less
likely to receive rehabilitation from the four VHA
sources, which may be due to provision of initial rehabili-
tation prior to discharge and less need for rehabilitation
after discharge. VHA routinely provides initial rehabilita-
tion prior to discharge because it takes an integrated
approach to patient management as the nation’s largest
integrated care system.

These results contrast with similar analyses of Medi-
care beneficiaries with hip fracture because a lower pro-
portion of veterans were discharged to nursing homes
(15% vs 58%) and more were discharged to home (68%
vs 9%—14%) [23]. Both patient and system factors may
explain these differences. Veterans admitted for hip frac-
ture repair tend to be younger than Medicare beneficia-
ries and may have stronger preference for community-
based options. The financial incentives also differ between
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VA and Medicare. Under the initial inpatient prospective
payment system (PPS), Medicare providers were paid a
fixed amount for each inpatient hospital stay, which created
an incentive to discharge patients for intensive rehabilita-
tion care soon after intensive orthopedic procedures such
as hip fracture repair. With 25 percent spending increases
for PAC each year, in 1997 Medicare implemented PPS
for PAC as well, which has changed the types of PAC that
patients receive. However, there is little evidence of sig-
nificant changes in PAC utilization or care settings for
patients with serious conditions such as hip fracture [1].
In contrast, the VA operates under a global budget as a
single payer, so payment incentives have a smaller effect
on care patterns. Instead, VA can coordinate postsurgical
rehabilitation care within the VA system or in concert with
other payers to best meet the clinical needs of veterans.

Several limitations must be acknowledged. First, the
limited sample size of veterans discharged to home
health may have limited power to detect clinically mean-
ingful differences in some covariates. Second, our data
did not capture rehabilitation settings under non-VA aus-
pices (e.g., Medicare), which may have been used by a
subgroup of cases assigned to the “home” setting.
Despite these limitations, this analysis of determinants of
PAC setting following acute hip fracture repair highlights
that discharge setting is influenced by clinical vulnerabil-
ity and social support that may affect subsequent out-
comes. As a result, analyses that compare outcomes by
discharge setting should account for potential selection
bias that arises from the systematic differences in the
types of patients who are discharged to different settings.

CONCLUSIONS

Future research is needed using current data to com-
pare postsurgical morbidity, mortality, and healthcare uti-
lization across these rehabilitation settings to ensure that
PAC placement optimizes patient and health system out-
comes. Future research should also closely examine fac-
tors among veterans discharged directly to home that are
predictive of improved postsurgical morbidity and mor-
tality because VHA is serving an increasing caseload of
complex patients. With polytrauma, blast injuries, and
other conditions central to current conflicts becoming
more common in current VA rehabilitation practice, there
may be a need to adjust priorities for assigning patients
with other conditions to PAC settings. However, this

study to identify existing patterns for PAC discharge for a
sentinel diagnosis (hip fracture) for which there is not
clear evidence to guide decisions is a fundamental step
toward a goal of optimal use of limited rehabilitation
resources.
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