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Foreword

A nnually, more than 300,000 people in the United States fracture
a hip. The great majority are age 50 and over, and half are age 80
and over. Hip fractures have severe consequences for many old-
er people, and expenditures for their care are significant. This

Office of Technology Assessment (OTA) background paper provides in-
formation about mortality, in-hospital and post-hospital service use, and
long-term functional impairment following a hip fracture. OTA esti-
mates that in 1990 the average per patient expenditure for in-hospital and
post-hospital services for hip fracture patients was $20,000 and total
public and private expenditures for all hip fracture patients were $5 bil-
lion. Expenditures for nursing home and other long-term care services
account for almost half of this amount.

This background paper is one of four documents resulting from OTA’s
study of policy issues in the prevention and treatment of osteoporosis.
Another background paper, Public Information About Osteoporosis:
What’s Available, What’s Needed?, is also being issued in July 1994.
Two other documents, one on the costs and effectiveness of screening for
osteoporosis and the other on research and training issues in osteoporo-
sis, will be issued later this year.

Several federal agencies are currently funding research on hip fracture
treatments and outcomes. These studies are attempting to identify the
most effective treatments. Once such treatments are identified and im-
plemented, outcomes may improve. Because many hip fracture patients
are very old and frail, however, the potential for significant improve-
ments in hip fracture outcomes is limited, thus highlighting the impor-
tance of steps that maybe taken throughout life to reduce the incidence of
hip fractures, including steps to increase bone mass and bone strength in
young people, maintain bone mass and bone strength in middle-aged and
older people, diminish the environmental and patient factors that lead to
falls in older people, and protect older failers from fracture.
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Hip Fracture
Outcomes

in People Age
50 and Over

INTRODUCTION

I
n 1991, there were 300,000 hip fractures in the United
States. The great majority of these fractures (94 percent) oc-
curred in people age 50 and over, and most occurred in very
old people: 55 percent occurred in people age 80 and over,

and 33 percent occurred in people age 85 and over ( 127,1 38). As
the U.S. population ages and the number of very old people in-
creases, the number of hip fractures will also increase.

Virtually all people with a hip fracture are hospitalized for
treatment of the fracture, and a small proportion dies in the hospi-
tal. Most of those who are discharged from the hospital require
further treatment. Many are transferred to a nursing home; some
are transferred to a rehabilitation facility or another short-stay
hospital; others are cared for at home by family members, formal
(paid) service providers, or both. For some time after the fracture,
average mortality and levels of functional impairment are higher
for people with a hip fracture than for people of the same age who
have not had a hip fracture.

Hip fracture is the most serious and costly potential result of
osteoporosis. As part of a congressionally requested study of
policy issues in the prevention and treatment of osteoporosis, the
Office of Technology Assessment (OTA) analyzed the available
information on the outcomes of hip fracture. 1 This background
paper presents OTA’s findings from that analysis.

] OTA’s study of ~)licy  issues in the prevention and treatment of osteoporosis  was re-
quested by the Senate Special Committee on Aging;  Senator Charles E. Grassley; Senator
John  Glenn, the House Select C(mm]ittee  on Aging;  Representative Olympia J. Sm)wc;
Representative Benjamin A. Gilman;  and fomler  Representatives Brian J. D(mnelly,
Thomas  J. Il)wnej, and Patricia F. Saiki.

1



2 I Hip Fracture Outcomes in People Age 50 and Over

Not all hip fractures in people age 50 and over
are attributable to osteoporosis. Thus the out-
comes discussed in this background paper are not
entirely attributable to osteoporosis. On the other
hand, osteoporosis results in many types of frac-
tures in addition to hip fractures, and the outcomes
of these other fractures add to its overall societal
impact. Consequently, the outcomes of hip frac-
ture discussed in this document are not synony-
mous with the societal impact of osteoporosis.

Many of the outcomes discussed in this docu-
ment represent gross mortality, service use, and
functional impairment for people with a hip frac-
ture. As noted above, most people with a hip frac-
ture are very old. Mortality, service use, and
functional impairment are relatively high for very
old people in general. Thus the gross estimates
presented here must be considered against the
background of this high mortality, service use, and
functional impairment.

The first section of the background paper sum-
marizes OTA’s principal findings about the out-
comes of hip fracture. Later sections discuss
sources of data and detailed findings on in-hospi-
tal treatment, in-hospital and long-term mortality,
post-hospital and outpatient service use, and long-
term functional impairment following a hip frac-
ture. OTA’s estimates of 1990 expenditures for
in-hospital, post-hospital, and outpatient services
for people with a hip fracture are presented and
compared with other widely cited estimates of the
cost of hip fractures.

This background paper does not discuss the in-
cidence or causes of hip fracture, nor does it ana-
lyze the effectiveness of various in-hospital
treatments or post-hospital services for people
with a hip fracture. Two ongoing studies funded
by the Agency for Health Care Policy and Re-
search-one at the University of Maryland School
of Medicine and the other at Dartmouth Medical
School—are evaluating the effectiveness of vari-
ous in-hospital treatments for hip fracture. A re-
cently published study conducted at the
University of Minnesota and funded by the Health
Care Financing Administration evaluates out-
comes and costs associated with the use of various
post-hospital services by people with a hip frac-

ture (139). These studies provide or will soon pro-
vide information that may lead to better outcomes
and more cost-effective care.

An earlier version of this background paper
was reviewed by numerous outside experts on os-
teoporosis and hip fracture, including several in-
dividuals who are currently conducting research
on hip fracture outcomes (see appendix A). OTA
is grateful for their contributions to this project.

PRINCIPAL FINDINGS
Although the negative outcomes of hip fractures,
including expenditures for the care of hip fracture
patients, are often overstated, hip fractures have
severe consequences for many older people, and
public and private expenditures for the care of
people with a hip fracture are significant. This sec-
tion summarizes OTA’s principal findings with re-
spect to in-hospital treatment, expenditures for
in-hospital services, in-hospital and long-term
mortality, use of and expenditures for post-hospi-
tal and other outpatient services, and long-term
functional impairment following a hip fracture.

In-Hospital Treatment
The great majority of people with a hip fracture
receive surgical treatment-either surgical pin-
ning to stabilize the hip joint or a partial or total
hip replacement.
Total hip replacement is the newest and most
costly surgical treatment for hip fracture. The
proportion of hip fracture patients that receives
a total hip replacement differs in different hos-
pitals and different parts of the country but ap-
pears to be increasing.
Nonsurgical treatment for hip fracture is rarely
discussed in the current medical literature, but
available data indicate that about 10 percent of
hip fracture patients age 65 and over receive
nonsurgical treatment. Nonsurgical treatment
generally has worse outcomes than surgical
treatment, but this difference is probably due to
patient characteristics that lead to the use of
nonsurgical treatment for a particular person,
for example, characteristics that make the per-
son a poor surgical risk.
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● Average hospital length of stay for hip fracture
patients, which was more than 20 days before
1980, has decreased by at least one-third. This
major reduction in average length of stay has
resulted in increased use of post-hospital ser-
vices but no increase in in-hospital or post-hos-
pital mortality.

I Expenditures for In-Hospital Services
● OTA estimates that in 1990, the average per pa-

tient expenditure for in-hospital services was
$9,322 for hip fracture patients age 65 and over
and $11,337 for hip fracture patients age 50 to
64. The in-hospital services included in this es-
timate are hospital room and board and nursing
care, in-hospital physician services, anesthesia,
in-hospital radiologic services, and in-hospital
physical therapy. Since 8 percent of hip fracture
patients age 50 and over were age 50 to 64 and
92 percent were age 65 and over, OTA esti-
mates that the combined average per patient ex-
penditure for in-hospital services for all hip
fracture patients age 50 and over was $9,483 in
1990.

● Medicare pays for in-hospital services for more
than 90 percent of hip fracture patients age 65
and over. OTA’s estimate of the average per pa-
tient expenditure for in-hospital services for
hip fracture patients age 65 and over is based
primarily on the Medicare payment plus the re-
quired patient copayment for the services. In
contrast, most hip fracture patients age 50 to 64
are not covered by Medicare, and far less in-
formation is available about expenditures for
their care. As a result, OTA’s estimate of the av-
erage per patient expenditure for patients age
50 to 64 is based primarily on provider charges.

● In 1990, provider charges were 57 to 80 percent
higher than the Medicare payment plus the pa-
tient copayment for in-hospital services. The
unexpected finding noted above—that 1990
per patient expenditures for in-hospital ser-
vices were higher for hip fracture patients age
50 to 64 than for those age 65 and over—results
in part from the lack of expenditure data for pa-
tients in the younger age group and thus OTA’s

greater use of charge data for these patients.
The higher average per patient expenditure for
patients age 50 to 64 probably also reflects the
effectiveness of Medicare’s cost-containment
procedures that have held down the cost of in-
hospital services for Medicare-covered hip
fracture patients.

I In-Hospital and Long-Term Mortality
■ An average of 4 percent of hip fracture patients

age 50 and over die in the hospital. In-hospital
mortality increases with age and is two to three
times higher for male than female hip fracture
patients. Average in-hospital mortality for fe-
male hip fracture patients is very low (2 percent
or less) until after age 80. These figures repre-
sent all-cause mortality for hip fracture pa-
tients, not just mortality attributable to the
fracture.

● An average of 24 percent of hip fracture patients
age 50 and over die in the year following their
fracture. Mortality increases with age and is
much higher for male than female hip fracture
patients in each age group. This figure repre-
sents all-cause mortality, not just mortality at-
tributable to the fracture.

 Average mortality by one year post-fracture is
considerably higher for hip fracture patients
than for people of the same age and gender who
have not had a hip fracture. In 1988, for exam-
ple, average mortality by one year post-fracture
was 26 percent higher for male hip fracture pa-
tients age 75 to 84 than for males of the same
age who did not have a hip fracture. For females
age 75 to 84, average mortality by one year
post-fracture was 12 percent higher for those
who had a hip fracture than for those who did
not.

● Many patient characteristics in addition to age
and gender are associated with long-term
mortality following a hip fracture. These fac-
tors include race, general physical condition,
coexisting illnesses, and residence in a nursing
home or in the community at the time of the
fracture. The type and timing of in-hospital
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treatment may also affect in-hospital and long-
term mortality.

■ The higher mortality of hip fracture patients in
comparison with people who have not had a hip
fracture persists for one year or less following
the fracture and then returns to normal for fe-
males. For males, elevated mortality may per-
sist to the middle of the second year
post-fracture.

I Functional Impairment Following
a Hip Fracture

■ Many hip fracture patients experience severe
functional impairment following their fracture,
and most never recover their pre-fracture level
of functioning. Older age, poorer pre-fracture
physical and mental condition, operative and
post-operative complications, and many other
factors predict greater functional impairment
following a hip fracture.

■ In two longitudinal studies, hip fracture was
more likely than other serious medical condi-
tions, including heart attack, stroke, and cancer,
to lead to functional impairment.

 Use and Expenditures for Post-Hospital
and Other Outpatient Services

■ OTA estimates that in 1990 the average per pa-
tient expenditure for post-hospital and other
outpatient services was $9,852 for people age
50 and over with a hip fracture. The post-hospi-
tal and outpatient services included in this esti-
mate are nursing home and inpatient
rehabilitation services, home health care, non-
medical home care, physician visits, outpatient
physical therapy, emergency room, and ambu-
lance services.

 The extent and type of post-hospital service use
by hip fracture patients varies depending on pa-
tient characteristics, such as age, gender, gener-
al physical condition, and coexisting illnesses.
Post-hospital service use also varies depending
on the availability y of different types of services,
the availability of reimbursement for services,

and prevailing referral practices in different
communities.

● In 1990, an average of 41 percent of hip fracture
patients age 50 and over were discharged from
the hospital to a nursing home. By one year
post-discharge, two-thirds of the patients had
gone home or died, and one-third were still in
the nursing home. The hip fracture patients
who were still in the nursing home one year
post-discharge constituted 14 percent of all hip
fracture patients age 50 and over in that year.

 Nursing home residents with a primary diagno-
sis of hip fracture constitute a very small pro-
portion of all nursing home residents. In 1985,
nursing home residents with a primary diagno-
sis of hip fracture constituted only 1.8 percent
of all nursing home residents. Nursing home
residents with a primary diagnosis of hip frac-
ture also have a shorter average length of stay
than other nursing home residents.

 In 1990, an average of 12 percent of hip fracture
patients age 50 and over were discharged from
the hospital to a rehabilitation facility or anoth-
er short-stay hospital. The average length of
stay in these facilities was short (about nine
days), and virtually all the patients had gone
home or to a nursing home by six weeks post-
discharge.

■ In 1990, one-third of hip fracture patients re-
ceived paid home health services. The use of
these services was concentrated in a short peri-
od following a patient's discharge from the hos-
pital. Many hip fracture patients also received
nonmedical home care services, for example,
homemaker services, meals on wheels, and as-
sistance with chores, but a large proportion of
these individuals had also been receiving non-
medical home care services before their frac-
ture.

 Many hip fracture patients receive informal
(nonpaid) assistance from family and friends,
but most of these patients also received infor-
mal assistance before their hip fracture. Thus,
it is difficult to document significant changes in
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the amount of informal assistance received by
these patients before and after their fracture.

Comparison of OTA’s Estimate with
Other Estimates of the Cost
of Hip Fractures

OTA’s estimates of expenditures for in-hospital
and post-hospital care of people with a hip fracture
are considerable y lower than other frequently cited
estimates of the cost of hip fractures. Combining
the figures for in-hospital and post-hospital ser-
vices noted above, OTA estimates that the total
average per patient expenditure for hip fracture
patients age 50 and over was $19,335 for 1990. In
1990, there were about 281,000 people with a hip
fracture in the United States; thus OTA’s per pa-
tient estimate translates to a total societal expendi-
ture of $5.4 billion, assuming that the per patient
expenditure for people under age 50 with a hip
fracture is equal to the expenditure for people over
age 50. This assumption is probably false, since
hip fracture patients under age 50 are far less likely
than older hip fracture patients to use nursing
home and other post-hospital long-term care ser-
vices. Thus the $5.4 billion figure represents an
upper limit estimate for 1990.

The most frequently cited estimate of the cost
of hip fractures comes from a 1984 report prepared
for the American Academy of Orthopedic Sur-
geons that analyzes the impact of various muscu-
loskeletal conditions for people of all ages (40).
The 1984 report concludes that the annual cost of
hip fractures was $7.3 billion, or approximately
$29,400 per patient, in 1984. A 1992 update of the
1984 report, also prepared for the American Acad-
emy of Orthopedic Surgeons, concludes that the
annual cost of hip fractures was $8.7 billion, or
approximately $34,400 per patient in 1988 (100).
A third report, prepared for the National Institutes
of Health, concludes that the per patient cost of hip
fractures in 1988 ranged from $41,723 for females
age 50 to 54 to $37,968 for females age 85 and
over (14).

All three of these estimates are higher than
OTA’s estimate even though they are for earlier
years and therefore would be expected to be lower

than OTA’s estimate. One reason for the differ-
ences between OTA’s estimate and these other es-
timates is that some of the other estimates use old
data on hospital length of stay, resulting in an
overestimation of expenditures for hospital care.
A second reason for the differences is that some of
the other estimates include items that OTA did not
include, for example, lost productivity of wage
earners and homemakers. A third reason is that
OTA’s estimate is based primarily on expendi-
tures, whereas the other estimates are based pri-
marily on charges. These and other reasons for the
differences among OTA’s estimate and the esti-
mates from the other sources are discussed at
greater length at the end of this document.

Probably the most controversial aspect of
OTA’s estimate of expenditures for hip fractures
from the perspective of some outside reviewers is
OTA’s use of Medicare allowed charges (the
Medicare payment plus the required patient co-
payment) to estimate average expenditures for in-
hospital services. Several of the reviewers pointed
out that Medicare allowed charges are currently
lower than hospital costs for many hospital ser-
vices and that the nonreimbursed costs of care for
Medicare-covered patients are shifted to other pa-
tients, thus raising the charges for the other pa-
tients’ care. As discussed later in this document,
the Prospective Payment Assessment Commis-
sion (PROPAC) has estimated that in 1990, Medi-
care payments were 1.5 percent lower than
hospital costs for all hospital stays reimbursed un-
der Medicare’s prospective payment system
(PPS) and that this gap had increased to almost 10
percent by 1993 (101).

The gap between Medicare allowed charges
and hospital costs raises a difficult conceptual
question with respect to the true expenditures for
in-hospital services for people with a hip fracture,
and OTA considered various options to address
this question. As noted in table 7 later in this docu-
ment, OTA developed an alternate figure for the
average expenditure for in-hospital services to re-
flect the 1.5 percent gap between Medicare al-
lowed charges and hospital costs. In the case of hip
fracture, however, where such a large proportion
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of patients age 65 and over (94 percent) receive
hospital care paid for by Medicare, the average
Medicare allowed charge would seem to be the
most accurate estimate of expenditures for these
patients. If the nonreimbursed cost of hospital care
for Medicare-covered hip fracture patients is
shifted to hip fracture patients age 50 and over
whose care is paid for by a source other than Medi-
care, that shifted cost is presumably included in
the higher, charge-based figures OTA used for
those patients. If the nonreimbursed cost of hospi-
tal care for Medicare-covered hip fracture patients
is shifted to younger or older patients hospitalized
for the treatment of other diseases and conditions,
it is hard to imagine how that cost could be ascer-
tained.

Another controversial aspect of OTA’s estimate
of expenditures for hip fracture from the perspec-
tive of some outside reviewers is OTA’s decision
to attribute only one year of nursing home care to
hip fracture. Several reviewers pointed out that
some hip fracture patients remain in a nursing
home for longer than one year because of com-
plications that develop in connection with their
fracture or the treatment they receive for the frac-
ture or because they lose their home during their
nursing home stay and have no place to return to in
the community. OTA’s reasons for limiting to one
year the amount of nursing home care attributed to
hip fracture are discussed at length later in this
document. Clearly, the more nursing home care
that is attributed to hip fracture, the greater the to-
tal estimated per patient expenditure for hip frac-
ture patients.

In this context, it is interesting to note that the
total per patient expenditure for hip fracture pa-
tients age 65 and over includes almost equal
amounts for in-hospital and post-hospital ser-
vices. This distribution of expenditures results in
part from the reduction in average hospital length
of stay for hip fracture patients, which leads to
lower expenditures for in-hospital services and

high use and expenditures for post-hospital ser-
vices. The high use and expenditures for post-hos-
pital services, including nursing home care, also
reflect the impact of an acute trauma in very old
people, many of whom lack the physiological re-
serve that would allow them to recover as quickly
or completely as younger people, or in some
cases, to recover at all.

Three types of approaches could be used to re-
duce the negative outcomes of hip fractures:

approaches to prevent the fractures,
approaches to improve in-hospital treatment for
hip fracture patients, and
approaches to improve post-hospital services
for these patients.

Several federal agencies are currently funding
research to support each of these approaches, in-
cluding the projects mentioned earlier that have
evaluated or are evaluating various in-hospital
treatments and post-hospital services for hip frac-
ture patients.

SOURCES OF DATA ON
HIP FRACTURE OUTCOMES
The National Hospital Discharge Survey, an annu-
al survey of discharges from a representative sam-
ple of nonfederal, short-stay hospitals in the
United States, provides information about in-hos-
pital mortality and discharge destination accord-
ing to patient diagnosis. To OTA’s knowledge, the
survey is the only source of national data of this
kind for all hip fracture patients. The potential
problems in using the data are: 1) missing or in-
complete data for about 10 percent of the sample
cases, 2) the possibility of miscoded data, 3) the
uncertainty associated with extrapolating from
categories with small numbers of sample cases,
for example, the category of individuals age 100
and over, and 4) lack of information about the
small proportion of people with a hip fracture that
is not hospitalized or is hospitalized in facilities
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not included in the National Hospital Discharge
Survey.2

A 1990 Health Care Financing Administration
Special Report provides national data for 1986 on
one year post-fracture mortality and hospital read-
mission for some types of hip fracture patients
(121 ,122). The data, derived from Medicare re-
cords, pertain to individuals age 65 and over with
a hip fracture for whom Medicare payment was
provided for one of two types of surgical treat-
ment:

● reduction with or without internal fixation of
the joint (i.e., repositioning of the bones to re-
store the correct alignment with or without sub-
sequent stabilization of the joint with surgical
pins, nails, plates, and/or screws) (ICD-9-CM
procedure codes 79.05, 79.15, 79.25, 79.35)3;
or

■ partial replacement of the hip joint (i.e., re-
placement of one part of the joint—usually the
head of the femur—with an artificial prosthe-
sis) (ICD-9-CM procedure code 81 .6).

The primary problem in using these data is the
substantial number and proportion of individuals
with a hip fracture that are not included. In the age
group 65 and over, the categories of individuals
not included in the data are Medicare beneficiaries
with a hip fracture who were not treated surgically
for the fracture; Medicare beneficiaries with a hip
fracture who received a total hip replacement
(lCD-9-CM procedure code 81.5); individuals
with a hip fracture who were not enrolled in Medi-
care, whose Medicare claim had not been proc-
essed at the time the data were assembled, or
whose hip fracture treatment was paid for by a
source other than Medicare; and individuals who

were not hospitalized for their hip fracture. OTA
estimates that these categories include more than
30,000 individuals—about 14 percent of all
people age 65 and over with a hip fracture in
1986. 4 The study population for the HCFA Spe-
cial Report also does not include individuals un-
der age 65 with a hip fracture.

The 1987 National Medical Expenditure Sur-
vey provides information about the use of and ex-
penditures for inpatient and outpatient hospital
care, physician services, and home health care for
a nationally representative sample of the civilian,
noninstitutionalized population by patient diag-
nosis. The institutional component of the survey
provides information about a nationally represen-
tative sample of nursing home residents, includ-
ing information about the number of residents
discharged to a hospital in 1987 by their diagno-
sis. The primary problem in using these data is the
relatively small number of hip fractures that oc-
curred in the survey samples. The survey was de-
signed to provide statistically valid estimates of
the frequency of conditions and events that oc-
curred at least 100 times in the survey samples.
Hip fractures and the use of most types of services
by hip fracture patients were “rare events” in this
context, and the validity of population estimates
derived from the survey data is questionable for
this reason (104).

In addition to these sources of national data, in-
formation about hip fracture outcomes is available
from numerous studies of patients treated in indi-
vidual hospitals or hospitals in certain geographic
areas. The findings from these studies are less
likely than national data to be representative of the
whole population. On the other hand, many of the

2 Depaflment  ~) fveterms  Affairs  (VA)  hospitals  are not included in the National Hospital Discharge !h.twey,  and some hip fmc~re  Patients

are treated in VA hospitals. Males are much more likely than females to be treated in VA hospitals. A study in six New England states found that 4
percent of males with a hip fracture and 1 percent of females with a hip fracture were treated in VA hospitals (27). Some individuals who are
treated in VA hospitals are admitted initially to a non-VA hospital, however, and may be represented in the National Hospital Discharge Survey
data for  this reason.

3 ICD-9-CM  pr(~edure  CO&S  are codes for surgical and nonsurgical medical procedures from the lnfernafiona/ C/amUicafion 4Diseases.

9rh Re\ision, Clinical Mod’jication, Vol. 3, published in 1980.

.l~e HCFA Spcla] Re~Jfl  provides data on 187,739 Medicare beneficiaries age 65 and over who had a hip fracture in 1986. in contrast!  the

National Hospital  Discharge Survey cites 218,000 persons age 65 and over with a hip fracture in 1986( 135)--a difference of 30,261.
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studies provide more detailed information or in-
formation about outcomes not addressed in the na-
tional studies. OTA used findings from studies of
hip fracture patients treated in individual hospitals
or in certain geographic areas to refine, verify, and
expand on data from the national studies.

Lastly, some information about hip fracture
outcomes is available from studies of people in
particular diagnostic related groups (DRGs).5 In-
dividuals with a hip fracture generally are in-
cluded in one of the following five DRGs:

●

●

●

DRG 209: major joint and limb reattachment
procedures,
DRG 2 10: hip and femur procedures except ma-
jor joint, age greater than 69 or complications
or comorbidities,
DRG 2 11: hip and femur procedures except ma-
jor joint, age 18 to 69 without complications or
comorbidities,
DRG471: bilateral or multiple major joint pro-
cedures of the lower extremities, and
DRG 236: fractures of the hip and pelvis.

Several studies have collected detailed in-
formation about post-hospital mortality, service
use, and functional impairment for people in one
or more of these DRGs. The problem in using this
information is that the five DRGs that include
most hip fracture patients also include people who
have not had a hip fracture. DRG 209, for exam-
ple, includes people who have a hip replacement
following a hip fracture as well as people who
have a hip replacement because of arthritis or acci-
dental injury and people who have other major
joints (e.g., knees) replaced. Because the DRGs
include people who have not had a hip fracture,
data from studies of people in a particular DRG
may be difficult to interpret with respect to hip
fracture. As with the findings of studies of hip
fracture patients treated in individual hospitals
and hospitals in certain geographic areas, OTA
used findings from studies of people in particular

DRGs to verify, refine, and expand on findings of
national surveys.

The University of Minnesota’s Post Acute Care
Study solved the problem noted above by using
diagnostic information to identify hip fracture pa-
tients within DRGs (139). The study was con-
ducted in 1988 and 1989 and involved 606 hip
fracture patients age 65 and over who were dis-
charged alive from 52 hospitals in three metropol-
itan areas (Pittsburgh, Minneapolis/St. Paul, and
Houston). Information was collected about hospi-
tal discharge location and patient outcomes at six
weeks, six months, and one year post-discharge.
OTA used the study findings extensively to esti-
mate the proportion of hip fracture patients that
uses various post-hospital services.

In analyzing the outcomes of hip fracture, OTA
attempted to identify the types of services that
might be used to treat hip fractures and then gath-
ered information from any available source about
actual use of and expenditures for these services.
An alternate methodology, sometimes referred to
as an incidence-based cost of illness analysis,
would have involved selecting a time period
around the hip fracture and gathering information
about the use of and expenditures for any services
provided in that time period. This methodology is
being used by at least one group of researchers to
calculate expenditures for hip fractures (25). The
relative advantages of the two approaches are de-
batable. In the case of hip fractures, most of which
occur in very old people, OTA is concerned that
the incidence-based cost of illness methodology
may result in the attribution of considerable ex-
penditures to hip fracture which are more correct-
ly attributable to a variety of other chronic and
acute diseases and conditions that are common in
very old people.

Some of the data used in this analysis are un-
published. Most of the unpublished data consist of
figures from government surveys and databases

s DRGs are mutually exclusive categories used by Medicare and some private insurers to determine the amount of payment for particular

types of hospital stays. DRGs are based on patient diagnosis, the surgical or medical procedures performed in a hospital stay,  patient age, and the

presence or absence of complications or comorbidities  that are likely to affect the use of hospital resources.
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that generally are not published but are available
to researchers on request. Other unpublished data
used in the analysis were produced especially for
OTA from government surveys and other studies.
Appendix A lists the names and affiliations of the
individuals who provided the data. The sources
and characteristics of all data used in this analysis
are identified when the data are presented. In con-
trast to the suggestion of some reviewers that the
use of unpublished data compromises the validity
of the analysis (69), OTA believes that the use of
these data, along with the available published
data, enhances the validity of the analysis and its
conclusions. One of OTA’s objectives in publish-
ing this document is to make these data available
to other researchers.

Several ongoing research projects will eventu-
ally provide more complete information than is
now available about hip fracture outcomes. As
noted earlier, the Agency for Health Care Policy
and Research (AHCPR) has funded two studies on
the effectiveness of in-hospital treatments for
people with a hip fracture. One of these studies, an
AHCPR-funded Patient Outcomes Research
Team (PORT) project, which is being conducted
by researchers at the University of Maryland
School of Medicine, includes an extensive litera-
ture review and collection of data on outcomes for
hip fracture patients treated in Maryland hospi-
tals. A second AHCPR-funded study, which is be-
ing conducted by researchers at the Dartmouth
Medical School, is also collecting data on patient
outcomes following various in-hospital treat-
ments for hip fracture. Merck Research Laborato-
ries are also conducting a study of hip fracture
outcomes.

At the National Institutes of Health, the Center
for Medical Rehabilitation Research in the Na-
tional Institute of Child Health and Human Devel-
opment is funding a study of patient outcomes up
to two years post-fracture. The National Institute
on Aging is funding a study of changes in muscle
strength and other factors following a hip fracture

that may account for the long-term functional im-
pairments that often result from these fractures
(78). Lastly, the National Institute of Arthritis and
Musculoskeletal and Skin Diseases has formed a
National Osteoporosis Data Group to promote the
development of accurate information about osteo-
porosis, including information about the out-
comes of osteoporosis-related hip fractures (120).
Some preliminary information from several of
these projects is noted in the following sections.

IN-HOSPITAL TREATMENT AND
EXPENDITURES
In-hospital treatment for people with a hip fracture
includes hospital care (e.g., room and board and
nursing care), in-hospital physician services,
anesthesia services, radiologic services, and
physical therapy. This section presents the in-
formation OTA used to determine how many
people age 50 and over with a hip fracture received
each of the services and estimate 1990 expendi-
tures for the services. OTA’s principal findings
based on this information were summarized
earlier.

Expenditures for in-hospital treatment depend
on the type of treatment received by the patient.
Most hip fracture patients receive surgical treat-
ment, but some receive nonsurgical treatment.
The commonly used surgical treatments for hip
fracture are: 1 ) reduction and internal fixation
with surgical pins, nails, plates, and/or screws,
and 2) partial or total hip replacement. Nonsurgi-
cal treatments for hip fracture include bed rest and
traction.

In 1988, 183,354 individuals age 65 and over
with a diagnosis of hip fracture received surgical
treatment paid for by Medicare ( 12). According to
the National Hospital Discharge Survey, 217,000
individuals age 65 and over were hospitalized in
1988 with a first-listed diagnosis of hip fracture
(ICD-9-CM diagnostic code 820)6 (136). Thus,
84 percent of individuals age 65 and over who

6 ICD-9-CM diagnostic codes are codes for medical diagnoses from the lnfernofionol C/ass/Jcotion oj’Diseases,  91)1 Re}’ision. Clinical
kfod~ication, published in 1980.
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were hospitalized in 1988 with a first-listed diag-
nosis of hip fracture received surgical treatment
paid for by Medicare. Of these individuals, two-
thirds received reduction and internal fixation,
and one-third received a partial or total hip re-
placement (12).

The proportion of people with a hip fracture
that receives a total hip replacement varies greatly
in different hospitals and different parts of the
country. The number of total hip replacements
performed for any condition has increased rapidly
over the past 15 years ( 109).7 Researchers believe
that the number of total hip replacements per-
formed for people with a hip fracture has been in-
creasing rapidly since about 1988, but variations
in the way hip replacement procedures are coded
make it difficult to document this trend (71,78).

If 84 percent of individuals age 65 and over
who were hospitalized for a hip fracture in 1988
received surgical treatment paid for by Medicare,
it is likely that the remaining 16 percent received
either nonsurgical treatment or surgical treatment
paid for by a source other than Medicare. About 4
percent of all elderly people are not enrolled in
Medicare, and some Medicare enrollees age 65
and over with a hip fracture receive surgical treat-
ment paid for by the VA, Workman’s Compensa-
tion, or a private third-party insurer. These
categories of individuals account for part of the 16
percent.

Individuals who received nonsurgical treat-
ment account for another part of the 16 percent.
OTA found little discussion of nonsurgical treat-
ment for hip fractures in the medical literature,
with the exception of a few studies cited later in
this document that found higher in-hospital
mortality for individuals who receive nonsurgical
treatment and a few sources that recommend non-
surgical treatment for extremely frail patients who
are poor surgical risks.8 On the other hand, HCFA

data show that in 1991, Medicare paid for nonsur-
gical treatment for more than 41,000 individuals
with a fracture of the hip or pelvis ( 123). Some of
these individuals had a pelvic fracture, not a hip
fracture. Nevertheless, it appears that a consider-
able number and proportion of older people with a
hip fracture receive nonsurgical treatment. This
conclusion is supported by the findings of a re-
view of the medical records of all hip fracture pa-
tients treated in Maryland hospitals in 1986: the
review found that 9 to 10 percent of the patients
received nonsurgical treatment (78). Likewise,
findings of the 1984 National Hospital Discharge
Survey cited by Pracon (99) show that 89 percent
of the 239,000 people discharged from short-stay
hospitals with a diagnosis of hip fracture in 1984
received surgical treatment, thus suggesting that
11 percent received nonsurgical treatment.

Very little research has been conducted on the
characteristics of older people with a hip fracture
who receive nonsurgical treatment. OTA found
only one study that examined this subject as a sec-
ondary issue in the context of a review of the medi-
cal records of 2,762 hip fracture patients age 65
and over who were treated in 297 hospitals in five
states (56). Of the 2,762 hip fracture patients, 175
(6 percent) received nonsurgical treatment. One-
third of these individuals had very mild fractures,
many of which involved only a bone chip. The re-
maining two-thirds had three distinguishing char-
acteristics: 1) anew hip cancer, 2) inability to walk
in the previous three months, and 3) less serious
fractures. Sicker patients, patients who suffered a
cardiac arrest in the emergency room, and patients
with dementia were also somewhat more likely to
receive nonsurgical treatment. A 1990 Institute of
Medicine report emphasizes the need for research
on the appropriateness of nonsurgical treatment
for hip fracture (44).

7 In 1991, DRG 209, which includes total hip replacement, was the fifth most frequently used DRG for Medicare patients. Because of this
high volume and the relatively high Medicare reimbursement per case, DRG 209 had the second highest aggregate Medicare expenditure of any
DRG ($2.5 billion in 1991 ) (101).

8 See, for example, Lyons and Nevins (76); Royal College of Physicians (105); Winter(141 ).
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Compared with the available information
about in-hospital treatment received by hip frac-
ture patients age 65 and over, much less is known
about the in-hospital treatment received by hip
fracture patients age 50 to 64. HCFA data show
that in 1988, 3,732 hip fracture patients age 45 to
64 received surgical treatment paid for by Medi-
care (12). According to the National Hospital Dis-
charge Survey, 24,000 individuals age 45 to 64
were hospitalized in 1988 with a first-listed diag-
nosis of hip fracture ( 136). Thus, 15 percent of in-
dividuals age 45 to 64 who were hospitalized in
1988 with a first-listed diagnosis of hip fracture
received surgical treatment paid for by Medicare.
Two-thirds of these individuals received reduc-
tion and internal fixation, and one-third received a
partial or total hip replacement. OTA is not aware
of any national data on the types of treatment re-
ceived by the remaining 85 percent of hip fracture
patients age 45 to 64.

In general, individuals underage 65 are eligible
for Medicare only after they have received social
security disability benefits for two years. Since
the 3,732 hip fracture patients age 45 to 64 who re-
ceived surgical treatment paid for by Medicare
were sufficiently disabled to be receiving social
security disability benefits, they cannot be consid-
ered representative of all hip fracture patients age
45 to 64.

Based on the preceding discussion, OTA con-
cludes that in 1988, 84 percent of hip fracture pa-
tients age 65 and over received surgical treatment;
10 percent received nonsurgical treatment; and the
type of treatment received by the remaining 6 per-
cent of hip fracture patients age 65 and over and by
85 percent of hip fracture patients age 45 to 64 is
not known. OTA used these conclusions in devel-
oping the estimates of expenditures for in-hospital
services discussed below.

The relationship of expenditures, costs, and
charges is complex, and different sources use
these terms differently. In the following discus-
sion, the term expenditure is used to refer to the
amount actually paid for a service by the purchas-
er (e.g., the patient, Medicare, or a private, third-
party insurer). The term cost is used to refer to the
amount spent by the provider to produce the ser-

vice; the true costs of the types of services dis-
cussed in this document often are not known. The
term charges refers to the amount the provider
bills for the services, except in the case of Medi-
care allowed charges, the term HCFA uses to refer
to the amount of the Medicare payment plus the
patient copayment for particular services.

I Use and Expenditures for Hospital Care
Medicare expenditures for hospital care (e.g.,
room and board and nursing care) depend on a pa-
tient’s DRG category. As discussed earlier, hospi-
tal care for hip fracture patients generally falls into
five DRGs, including four surgical DRGs (209,
210, 211, and 471) and one nonsurgical DRG
(236). In 1988, the 84 percent of hip fracture pa-
tients age 65 and over who received surgical treat-
ment paid for by Medicare were distributed as
follows in the four surgical DRGs: 30 percent in
DRG 209, 37 percent in DRG 210, 17 percent in
DRG 211, and less than 1 percent in DRG 471
(12). The proportion of hip fracture patients in
each of the four surgical DRGs differed little by
age, and there was no consistent trend for in-
creased or decreased assignment of patients to one
or another DRG with increasing patient age (1 2).

As noted above, OTA concludes that 10 percent
of hip fracture patients age 65 and over received
nonsurgical treatment in 1988. The great majority
of these individuals were in DRG 236. For the pur-
pose of calculating average expenditures for hos-
pital care and other in-hospital services, OTA
assumed that all hip fracture patients age 65 and
over who received nonsurgical treatment were in
DRG 236. OTA does not have an age breakdown
for hip fracture patients in DRG 236 or for the 6
percent of hip fracture patients age 65 and over for
whom type of treatment is not known.

The proportion of hip fracture patients age 65
and over in various DRG categories differs in dif-
ferent parts of the country and probably also for
different years. A study of 13,185 individuals age
65 and over treated for a first hip fracture in Mary-
land hospitals between 1984 and 1988 found that
16 percent were in DRG 209, 38 percent were in
DRG 210, 21 percent were in DRG211, less than 1
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Average Medicare Average Medicare
DRG Category description submitted charges allowed charges

209 Major joint and limb replacement $16,528 $9,084

210 Hip and femur procedures except major joint, age greater
than 69 or complications or comorbidities 14,223 8,283

211 Hip and femur procedures except major joint, age 18 to 69
without complications or comorbidities 9,493 5,773

471 Bilateral or multiple major joint procedures 28,336 15,666
236 Fractures of the hip and pelvis 6,518 3,800

DRG = diagnostic related group

SOURCE U S Department of Health and Human Services, Health Care Fmancmg  Admlmstratlon,  Off Ice of Research and Demonstrations, unpub-
lished  data, 1993

percent were inDRG471, and 17 percent were in
DRG 236; the remaining 6 percent were in 114
other DRGs, most of which included only one to
three hip fracture patients (25). Among 185 hip
fracture patients age 65 and over who were part of
a population-based sample of older Iowans, 37
percent were in DRG 209, 50 percent were in
DRG 210,11 percent wereinDRG211, and 3 per-
cent were in DRG 236(13). The figure OTA used
for the proportion of hip fracture patients age 65
and over that is in DRG 236-10 percent—is mid-
way between the Maryland and Iowa figures, 17
and 3 percent, respectively.

OTA derived its estimate of the average expen-
diture for hospital care for hip fracture patients age
65 and over by calculating a weighted average of
expenditures for patients in the five DRGs (209,
210, 211, 471, and 236) and a category “other,”
with weighting based on the proportion of all hip
fracture patients age 65 and over in each category
in 1988, the only year for which OTA has this in-
formation. These proportions are: DRG 209, 30
percent; DRG 210,37 percent; DRG211, 17 per-
cent; DRG 471, less than 1 percent; DRG 210, 10
percent; and “other,” 6 percent. OTA used Medi-
care allowed charges (i.e., the Medicare payment
plus the patient copayment) to calculate expendi-
tures for patients in the five DRGs. Table 1 shows
the average Medicare allowed charges for each of
the five DRGs in 1990, the latest year for which

data are available. For patients in the category
“other,” which consists of individuals age 65 and
over whose hospital care was paid for by a source
other than Medicare, OTA used a figure based on
hospital costs, discussed below. Using Medicare
allowed charges for patients in the five DRGs and
hospital costs for patients in the category “other,”
OTA estimates that the average expenditure for
hospital care for hip fracture patients age 65 and
over was $7,623 in 1990.

Medicare submitted charges are much higher
than Medicare allowed charges (see table 1). It is
generally accepted that Medicare submitted
charges overstate the cost of hospital care for
Medicare patients. If Medicare submitted charges
were used to estimate the average expenditure for
hospital care for hip fracture patients age 65 and
over, the resulting figure would be $13,300 for
1990; this figure is $5,677 (74 percent) higher
than OTA’s estimate.

Although an estimate of expenditures based on
Medicare submitted charges is undoubtedly too
high, OTA’s estimate, which is based primarily on
Medicare allowed charges, might be too low for
several reasons. First, it might be too low if OTA
overestimated the proportion of hip fracture pa-
tients in DRG 236, since the Medicare allowed
charge for DRG 236 is considerably lower than
the Medicare allowed charges for the other four
DRGs.
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Second, OTA’s estimate might be too low if
Medicare allowed charges are lower than hospital
costs for the care of hip fracture patients. Accord-
ing to PROPAC, Medicare allowed charges for all
hospital stays reimbursed under the PPS were 1.5
percent lower than hospital costs in 1990 (101). If
the figures OTA used to estimate the average ex-
penditure for hospital care of hip fracture patients
whose care was paid for by Medicare were in-
creased to account for the difference between
Medicare allowed charges and hospital costs, the
average expenditure for hospital care would be
$7,732 for 1990.

PROPAC’s estimate that in 1990 Medicare al-
lowed charges were 1.5 percent lower than hospi-
tal costs is not specific to the DRGs that include
hip fracture patients, and the true difference be-
tween Medicare allowed charges and hospital
costs for these DRGs may be greater or smaller
(4). Some analysts believe that hospital charges
are set so that low-cost services subsidize high-
cost services and that, as a result, DRG payment
rates, which are based in part on hospital charges,
may overestimate the cost of low-cost services
and underestimate the cost of high-cost services
(10). Since hospital care for hip fracture patients is
a relatively high-cost service, the true difference
between Medicare allowed charges and hospital
costs may be greater than 1.5 percent for 1990.

In calculating the average expenditure for hos-
pital care for hip fracture patients age 65 and over,
OTA used data from Medicare claims for all pa-
tients in the five DRGs. As noted earlier, some pa-
tients in these DRGs are not hip fracture patients.
In addition, some Medicare claims for hospital
care for hip fracture patients do not reflect the total
charges for the patients’ hospital stay. The pre-
viously cited study of 13,185 hip fracture patients
age 65 and over treated in Maryland hospitals be-
tween 1984 and 1988 found that for 2,5 16( 19 per-
cent) of the patients, the Medicare claim

underestimated the expenditure for hospital care;
this underestimation occurred either because
Medicare was not the primary payer or because the
Medicare claim did not include all the charges for
the patients’ hospital stay (25). If these 2,516 pa-
tients are excluded and Medicare allowed charges
for the remaining 81 percent of patients in the
Maryland study are inflated to 1990 dollars (using
the Department of Labor’s Consumer Price Index
for Hospitals and Related Services), the average
expenditure for hip fracture patients age 65 and
over would be $10,059; this figure is $2,431 (32
percent) higher than OTA’s estimate.9 The validity
of extrapolating from the Maryland data to the
population as a whole is unclear, however, be-
cause of regional differences in expenditures for
all types of health care services. In addition, the
Maryland data include some individuals who had
a diagnosis of hip fracture but received very high-
cost treatments that seem unrelated to hip fracture,
for example, five individuals who received a cra-
niotomy (DRG 2) (25).

Far less information is available to calculate the
average expenditure for hospital care for hip frac-
ture patients age 50 to 64 than for those age 65 and
over. As noted earlier, in 1988, 15 percent of hip
fracture patients age 45 to 64 received surgical
treatment paid for by Medicare. The figures listed
in table 1 for DRGs 209, 210, 211, and 471 apply
to these individuals, but because OTA does not
have an age breakdown for hip fracture patients in
DRG 236, the proportion of the 15 percent of pa-
tients age 45 to 64 that should be allocated to each
DRG category cannot be determined. OTA also
does not have information about expenditures for
hospital care for the remaining 85 percent of pa-
tients age 45 to 64.

A compilation of data from 1990 claims for 3.7
million individuals whose health benefits were
provided by large employers shows the following

‘3 Data from the Ma~]and study indicate that the Medicare average allowed charges for the five DRGs  that include most hip fracture patients.

updated to 1990 dollars, would be as f(dlows:  DRG 209, $10,747; DRG 210, $10,668; DRG 211, $7,952; DRG 471, $19,01 I; and DRG 236,
$8,717. These figures assume the exclusion of the 19 percent of hip fracture patients for whom  Medicare was not  the primary payer or whose
Medicare claim did nor  include all the charges for their hospital care (25).
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amounts for the five DRGs that include most hip
fracture patients: DRG 209, $17,061; DRG 210,
$19,273; DRG211, $13,252; DRG 471,$21 ,003;
and DRG 236, $7,896 (84). These figures do not
include claims by Medicare or Medicaid benefi-
ciaries or Workman’s Compensation claims. The
figures are not comparable to other figures dis-
cussed in this section, however, because they in-
clude in-hospital physician services as well as
hospital care.

Probably the best estimate of the average ex-
penditure for hospital care for hip fracture patients
age 50 to 64 is the figure noted earlier based on
hospital costs—$7,732 for 1990. Alternatively,
one might use an amount based on the average
charge for a hospital day ($687 for 1990 (3)) mul-
tiplied by the average hospital length of stay for
hip fracture patients age 45 to 64 (12.8 days in
1990 ( 137)).10 The latter alternative yields an av-
erage charge of $8,794 for 1990. This amount is
$1,062 (14 percent) higher than the figure based
on hospital costs and $1,171 (15 percent) higher
than OTA’s estimate of the average expenditure
for hospital care for patients age 65 and over,
which is based primarily on Medicare allowed
charges.

| Use and Expenditures for
In-Hospital Physician Services

In-hospital physician services for hip fracture pa-
tients include treatment provided by surgeons and
other types of physicians. (Services provided by
anesthesiologists and radiologists are considered
in the following sections.) Expenditures for in-
hospital physician services for hip fracture pa-
tients depend on the treatment received by the
patient.

To determine the average expenditure for in-
hospital physician services for the 84 percent of
hip fracture patients age 65 and over who received
surgical treatment paid for by Medicare, OTA ob-
tained 1990 data on average Medicare submitted
charges, allowed charges (Medicare payment plus
patient copayment), and number of people served
for each of the surgical treatments for hip fracture
listed in the 1990 CPT codebook (see table 2).1]
These treatments apply to DRGs 209, 210, and
211.12 On the basis of Medicare allowed charges
and number of people served, OTA estimates that
the average physician payment for surgical treat-
ment for hip fracture patients in DRGs 209, 210,
and 211 was $1,280 in 1990.

The 1990 CPT codebook does not contain a
code for bilateral hip replacement, and OTA does
not have information about the Medicare sub-
mitted or allowed charges for that surgical treat-
ment, which would apply to DRG 471. Since less
than 1 percent of all hip fracture patients age 65
and over are in DRG 471, the amount used for the
physician payment for surgical treatment for these
patients is unlikely to affect the total estimated ex-
penditure for in-hospital physician services. In
calculating this expenditure, OTA used the same
amount for patients in DRG 471 as for patients in
the other surgical DRGs, i.e., $1,280 for 1990.

In addition to physician payments for surgical
treatment, Medicare pays for “assistants at sur-
gery.” A RAND study of Medicare payments for
assistants at surgery found that in 1986, two surgi-
cal treatments for hip fracture (CPT/HCPCS
codes 27236 and 27244 (see table 2 for defini-
tions)) were among the 20 surgical treatments for
which assistants at surgery were most frequently
reimbursed by Medicare (11 8). Nevertheless, in

10 me An]erican H(JSpita] ASSt)clalifJn (,4tlA)  chm  not  provide information about the average expenditure fOr a hospital day. The figure

cited here is the average charge for a hospital day for AHA’s category ‘“nonfederal  short-term general and other special hospital s.”

I I me Cltrrenl Prol,edura/  Ternl/n~/~8y (CPT) code&)& lists codes for procedures and services performed by physicians. ne Medicare

coding system for  the same services is called the HCFA common procedure coding system (HCPCS).

IZ me 1 ~ c~c(~e~x)k  has a c(~e fort otal”  hiprep]acement, 27130, which has a considerably higher average allowed charge, $2,575  for

1990. The codebook  notes that this procedure code does not apply to hip replacement following a hip fracture and that hip replacement follow-
ing a hip  fracture should  be coded under 27236 ( 1990 CPT codebook,  pp. 169, 170).



Hip Fracture Outcomes in People Age 50 and Over | 15

Average Total Average Total
Medicare Medicare Medicare Medicare

CPT/HCPCS Persons submitted submitted allowed allowed
code Surgical treatment served charges charges charges charges

27220

27222

27224

27225

27230

27232

27234

27235

27236

27238

Treatment of closed acetabu-
Ium (hip socket) fracture;
without manipulation

with manipulation with or,.,
without skeletal traction

Open treatment of closed or
open acetabulum (hip socket)
fracture, with or without inter-
nal or external skeletal fixa-
tion; simple

complicated, intrapelvic. . .
approach

Treatment of closed femoral
fracture, proximal end, neck;
without manipulation

,., with manipulation including
skeletal traction

Treatment of open femoral
fracture, proximal end, neck,
with uncomplicated soft tis-
sue closure, with manipula-
tion, Including skeletal
traction

Treatment of closed or open
femoral fracture, proximal
end, neck, in situ pinning of
undisplaced or impacted
fracture

Open treatment of closed or
open femoral fracture, proxi-
mal end, neck, internal fixa-
tion or prosthetic replacement

Treatment of closed intertro-
chanteric, pertrochanteric, or
subtrochanteric femoral frac-
ture, without manipulation

880 $545

380 678

820 1,865

180 2,314

2,940 367

560 864

$479,600 $325 $286,000

257,640 345 131,100

1,529,300

416,520

1,078,980

483,840

260 1,323 343,980

10,240 1,937

65,340 2,204

1,480 643

19,834,880

144,009,360

951,640

1,108 908,560

1,377 247,860

228 670,320

658 368,480

949 246,740

1,260 12,902,400

1,332 87,032,880

295 436,600

(continued)
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Average Total Average Total
Medicare Medicare Medicare Medicare

CPT/HCPCS Persons submitted submitted allowed allowed
code Surgical treatment served charges charges charges charges

27240 ..;with manipulation (including
skeletal traction) 840 1,390 1,167,600 755 634,200

27242 Treatment of open intertro-
chanteric, pertrochanteric, or
subtrochanteric femoral frac-
ture, with uncomplicated soft
tissue closure (including
traction) 400 2,216 886,400 1,170 468,000

27244 Open treatment of closed or
open intertrochanteric, pertro-
chanteric, or subtrochanteric
femoral fracture, with internal
fixation 88,800 2,191 194,560,800 1,341 119,080,800

27246 Treatment of closed greater
trochanteric fracture, without
manipulation 1,480 508 751,840 347 513,560

27248 Open treatment of closed or
open greater trochanteric
fracture, with or without inter-
nal or external skeletal
fixation 780 1,398 1,090,440 713 556,140

Totals 175,380 367,842,820 224,483,540

CPT/HCPCS  = codes for procedures and services performed by physicians as listed in the Current Pmcedura/ Terminology (CPT)  codebook and the
HCFA common procedures coding system (HCPCS).

SOURCE U.S. Department of Health and Human Servces,  Health Care Financing Admmstratlon,  Off Ice of Research and Demonstrahons, unpub-
lished data, 1993.

1986, Medicare paid for assistants at surgery in amount for this service in calculating the average
only 2 percent of cases in which these two surgical expenditure for in-hospital physician services.13

treatments were used. The Medicare payment for In addition to physician payments for surgical
assistants at surgery is 20 percent of the physician treatment and payments for assistants at surgery,
payment for the surgical treatment (1 18). Since Medicare pays for physician hospital visits for
Medicare pays for assistants at surgery in such a some hip fracture patients who receive surgical
small proportion of cases, OTA did not include an

13 ]ncluding  ~ amount  for ~sis~t5 at surgery would increase the average expenditm  for in-hospital physician services for hip fmcttlre
patients whose care is paid for by Medicare by 0.4 percent (2 percent x 20 percent) or $5.12 (0.4 percent x $1 ,280).
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CPT/HCPCS Average Medicare Average Medicare
code Type of physician hospital visit submitted charges allowed charges

90200

90215

90240

90250

90260

90270

90280

Initial hospital care; brief history and examination,
initiation of diagnostic and treatment programs,
and preparation of hospital records

intermediate history and examination, initiation of
diagnostic and treatment programs, and prepara-
tion of hospital records

comprehensive history and examination, initiation
of diagnostic and treatment programs, and prepa-
ration of hospital records

Subsequent hospital care, each day; brief services
,.limited services
. . Intermediate services
.extended services
.comprehenslve services

$97

133

174

241
378
422
290
302

$63

90

121

150
254
291
202
203

CPT/HCPCS  = codes for procedures and servces performed by physicians as Ilsted m the Current Procedura/ Terrnmo/ogy  (CPT)  codebook and the
HCFA common procedures coding system (HCPCS)

SOURCE U S Department of Health and Human Servces, Health Care Flnancmg Admmstrahon, Off Ice of Research and Demonstrations, unpub-
Iished data, 1993

treatment. Medicare requires that all necessary
post-operative care be provided as part of the ser-
vices covered by the physician payment for surgi-
cal treatment. Thus Medicare generally does not
pay extra for hospital visits by physicians who
perform hip fracture surgeries. A RAND study of
Medicare payments for post-operative physician
visits for patients who received various surgical
treatments, including open reduction and internal
fixation of a hip fracture (ICD-9-CM procedure
code 79.35) and total hip replacement (ICD-9-CM
procedure code 81 .5) found that in 1986, Medi-
care paid extra for hospital visits by the physician
who performed the surgery in only 5 percent of
cases (63). Since Medicare payment for hospital
visits by the physician who performs the surgery
is provided in such a small proportion of cases,
OTA did not include an amount for this service in
calculating the average expenditure for in-hospi-
tal physician services.

The RAND study cited above also found that in
1986 Medicare paid for an average of 11 post-op-
erative physician visits for individuals who re-
ceived open reduction and internal fixation and

eight post-operative visits for individuals who re-
ceived total hip replacement (63). Most of these
post-operative visits were provided by physicians
in specialties different from the physician who
performed the surgery. The RAND study does not
distinguish between post-operative visits pro-
vided in the hospital and post-operative visits pro-
vided after the patient was discharged from the
hospital, but all visits were provided within 30
days of the date of surgery. OTA included an
amount for these post-operative physician ser-
vices in its estimate of expenditures for outpatient
physician visits, discussed later in this document.

In-hospital physician services for hip fracture
patients who receive nonsurgical treatment in-
clude hospital visits and particular nonsurgical
treatments. To determine the average expenditure
for in-hospital physician services for the 10 per-
cent of hip fracture patients age 65 and over who
received nonsurgical treatment paid for by Medi-
care, OTA obtained 1990 data on average Medi-
care submitted and allowed charges for physician
hospital visits (see table 3). Combining the aver-
age of the Medicare allowed charges for initial
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CPT/HCPCS Average Medicare Average Medicare
code Physical medicine treatment submitted charges allowed charges

97012 Physical medicine treatment to one area:
traction, mechanical $122 $87

97110 Physical medicine treatment to one area, initial
30 minutes, each visit: therapeutic exercises 177 118

97114 .. functional activities 130 78
97116 ..gait training 126 82
97540 Training in activities of daily living (self-care

and/or daily life management skills); initial 30
minutes, each visit 106 80

CPT/HCPCS  = codes for procedures and servces performed by physicians as hsled m the Currerrt Pmcedura/ Terminobgy (CPT) codebook and the
HCFA common procedures coding system (HCPCS).

SOURCE U S Department of Health and Human Servces, Health Care Fmancmg Admmlstratlon,  Office of Research and Demonstrahons, unpub-
lished data, 1993

physician hospital visits ($91 ) and the average of
the Medicare allowed charges for subsequent phy-
sician hospital visits ($220), OTA estimates that
the average expenditure for physician hospital
visits for hip fracture patients age 65 and over who
received nonsurgical treatment paid for by Medi-
care was $311 in 1990.

In addition to physician hospital visits, in-hos-
pital physician services for hip fracture patients
who receive nonsurgical treatment may include
traction, gait training, and other physical medi-
cine procedures. Table 4 shows the average Medi-
care submitted and allowed charges for five
physical medicine treatments that might be used
for hip fracture patients. According to the CPT
codebook, these treatments may be either per-
formed or supervised by a physician. OTA is not
aware of any information about the proportion of
hip fracture patients that receives any of these
treatments.

A RAND study of Medicare payments for phy-
sician hospital visits for patients in nonsurgical
DRGs found that patients in the major diagnostic
category, musculoskeletal, which includes DRG
236, received an average of 1.16 physician visits
per hospital day (1 19). This average includes 1.04
visits per day for patients who received hospital
visits from only one physician and 1.42 visits per

day for patients who received hospital visits from
more than one physician.

To account for the use of physical medicine
treatments for some hip fracture patients age 65
and over who received nonsurgical treatment,
OTA added to its estimate of expenditures for in-
hospital physician services an amount based on
the average of the Medicare allowed charges for
the five physical medicine treatments listed in
table 4-$89 for 1990-multiplied by the average
number of physician hospital visits in excess of
one visit per patient per day taken from the RAND
study-O. 1&multiplied by the average hospital
length of stay for people in DRG 236--10 days in
1990 (123). The resulting figure was $453 for
1990.

OTA does not have information about expendi-
tures for in-hospital physician services by sources
other than Medicare. Consequently, for patients in
the category “other” (i.e., patients age 65 and over
whose hospital care was paid for by a source other
than Medicare), OTA used an expenditure based
on Medicare submitted charges for the five DRG
categories as discussed below, i.e., $1,946 for
1990.

On the basis of the expenditures for in-hospital
physician services discussed thus far in this sec-
tion, OTA calculated a weighted average expendi-
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ture for in-hospital physician services for hip
fracture patients age 65 and over, with weighting
based on the proportion of all such patients in each
of the five DRGs and the category “other.” There-
sulting average expenditure was $1,236 for
1990.14

Medicare submitted charges for in-hospital
physician services are much higher than Medicare
allowed charges for these services (see tables 2,3,
and 4). If Medicare submitted charges were used
to estimate the average expenditure for in-hospital
physician services, the resulting figure would be
$1,946 for 1990; this figure is $710 (57 percent)
higher than OTA’s estimate.

The Medicare submitted and allowed charges
listed in tables 2,3, and 4 apply to the 15 percent of
hip fracture patients age 45 to 64 who received
surgical treatment paid for by Medicare, but OTA
does not know the proportion of these individuals
that should be allocated to each DRG. OTA also
does not have information to determine the physi-
cian payment for the remaining 85 percent of hip
fracture patients age 45 to 64. Lacking this in-
formation, OTA used the just-cited figure based
on Medicare submitted charges, $1,946 for 1990,
as an estimated average expenditure for in-hospi-
tal physician services for hip fracture patients age
50 to 64. This figure probably overestimates the
true expenditure for in-hospital physician services
for these patients.

| Use and Expenditures for
In-Hospital Anesthesia Services

Hip fracture patients who are treated surgically re-
ceive anesthesia services in addition to other in-
hospital physician services. To determine the
average expenditure for anesthesia services, OTA
obtained 1990 data on average Medicare sub-
mitted charges, allowed charges (Medicare pay-
ment plus patient copayment), and number of

people served for all anesthesia services for proce-
dures pertaining to the hip that are listed in the
1990 CPT codebook (see table 5). On the basis of
Medicare allowed charges and the number of
people served, OTA estimates that the average ex-
penditure for anesthesia services for hip fracture
patients age 65 and overinDRGs209,210,211,
and 471 was $339 in 1990.

Hip fracture patients in DRG 236 generally do
not receive anesthesia services, but some patients
in the category “other” (individuals age 65 and
over whose hospital care was paid for by a source
other than Medicare) do receive anesthesia ser-
vices. OTA does not have information about ex-
penditures for anesthesia services by sources other
than Medicare. Consequently, for patients in the
category “other,” OTA used a figure based on
Medicare submitted charges as discussed below,
i.e., $576 for 1990.

Using the figures discussed thus far in this sec-
tion, including a zero figure for DRG 236, OTA
calculated a weighted average expenditure for
anesthesia services for hip fracture patients age 65
and over, with weighting based on the proportion
of all such patients in each of the DRGs and the
category “other.” The resulting average expendi-
ture was $319 for 1990.

Medicare submitted charges for anesthesia ser-
vices are much higher than Medicare allowed
charges for these services (see table 5). If Medi-
care submitted charges are used to estimate the av-
erage expenditure for anesthesia services, the
resulting figure is $576 for 1990; this figure is
$257 (8O percent) higher than OTA’s estimate,
which is based primarily on Medicare allowed
charges.

The Medicare submitted and allowed charges
listed in table 5 apply to the 15 percent of hip frac-
ture patients age 45 to 64 who received surgical
treatment paid for by Medicare. OTA does not

I q OTA  c(~nlpu[ed  this figure Using  three different assumptions about the average expenditure for in-hospital physicim  services for  Patients

in DRG 236. Assuming only one physical medicine visit per patient per hospital stay, the average expenditure would be $1,231. Assuming five

physical medicine visits per patient per hospital stay, the average expenditure would be $1,267. Assuming 10 physical medicine visits per pa-
tient per hospital stay, the average expenditure would be $1,311. These small changes, -$5, +$31, and +$75 multiplied by 245,000 hip fracture
patients age 65 and over in 1990, make a difference of -$1,225,000, +$7,595,000, and +$1 8,375,000, respectively, in annual expenditures.
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Average Total Average Total
Anesthesia services for Medicare Medicare Medicare Medicare

CPT/HCPCS procedures involving Persons submitted submitted allowed allowed
code the hip served charges charges charges charges

01200 Anesthesia for all closed pro- 6,900 $368 $2,539,200 $175 $1,207,500
cedures involving the hip
joint

01210 Anesthesia for open proce- 104,220 525 54,715,500 268 27,930,960
dures involving the hip joint,
not otherwise specified

01214 Anesthesia for total hip re- 83,400 815 67,971,000 442 36,862,800
placement or revision

Totals 194,520 125,225,700 66,001,260

CPT/HCPCS  = codes for procedures and serwces performed by physicians as hsted m the Current Procedural Terminology (CPT)  codebook and the
HCFA common procedures coding system (HCPCS).

SOURCE. U S Department of Health and Human Services, Health Care Fmancmg  Admm6tratlon, Off Ice of Research and Demonstrations, unpub-
lished data, 1993

have information to determine the average expen-
diture for anesthesia services for the remaining 85
percent of hip fracture patients age 45 to 64. Lack-
ing this information, OTA used the just-cited fig-
ure based on Medicare submitted charges, $576
for 1990, as an estimated average expenditure for
anesthesia services for hip fracture patients age 50
to 64. This figure probably overestimates the aver-
age expenditure for anesthesia services for these
patients.

| Use and Expenditures for
In-Hospital Radiologic Services

Hip fracture patients receive x-rays and may re-
ceive other radiologic services, such as bone den-
sitometry to detect osteoporosis. To determine the
average expenditure for in-hospital radiologic ser-
vices, OTA obtained 1990 data on average Medi-
care submitted and allowed charges (Medicare
payment plus patient copayment) for the diagnos-
tic radiologic services pertaining to the hip that are
listed in the 1990 CPT codebook (see table 6).

OTA does not have information about the num-
ber of x-rays received by hip fracture patients. For

this analysis, an average of four x-rays per patient
was assumed.

In 1990, the only method of bone densitometry
covered by Medicare was single photon absorp-
tiometry (SPA). That year, Medicare paid for SPA
for a total of 20,060 people (123). OTA does not
know the proportion of these people that was in
the hospital or the proportion that had a hip frac-
ture. Medicare data show that in 1988 only 640
(less than 1 percent) of the 17,360 people who re-
ceived Medicare reimbursement for SPA were in
the hospital (124). Thus it is likely that very few
hip fracture patients received SPA in the hospital
in 1990. For this reason, OTA did not include an
amount for SPA in calculating the average expen-
diture for in-hospital radiologic services.

In 1990, Medicare paid for computerized axial
tomography of the lower extremity, another radio-
logic service that may be used for hip fracture pa-
tients, for about 21,000 people (123). OTA does
not know the proportion of these people that was
in the hospital or the proportion that had a hip frac-
ture. Based on the findings cited above with re-
spect to the use of SPA, OTA assumed that very
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CPT/HCPCS Average Medicare Average Medicare
code Diagnostic radiology service submitted charges allowed charges

73500 Radiologic examination, hip; unilateral,
one view $42 $28

73510 ..complete, minimum of two views 65 41
73520 Radiologic examination, hips, bilateral,

minimum of two views of each hip, in-
cluding anteroposterior view of pelvis 61 35

73525 Radiologic examination, hip, arthrogra-
phy, supervision and Interpretation only 79 48

73526 ..complete procedure 168 101
78350 Bone density (bone mineral content)

study, single photon absorptiometry 118 71
73700 Computerized axial tomography, lower

extremity, without contrast material 217 132
73701 with contrast material(s) 183 113
73702 without contrast material, followed by

contrast material(s) and further sections 204 146

—
CPT/HCPCS  = codes for procedures and serwces performed by physicians as Ilsted m the Current Procedura/ Termmobgy (CPT)  codebook and the
HCFA common procedures coding system (HCPCS)

SOURCE U S Department of Health and Human Serwces, Health Care Fmancmg Admmlstratlon, Off Ice of Research and Demonstrations, unpub-
lished data, 1993

few hip fracture patients received computerized
axial tomography in the hospital. For this reason,
OTA did not include an amount for this service in
calculating the average expenditure for in-hospi-
tal radiologic services.

For Medicare purposes, payment for the hospi-
tal costs of radiologic services, such as supplies
and technicians’ salaries, is considered to be in-
cluded in the payment for hospital services; thus
there is no additional expenditure for these com-
ponents of in-hospital radiologic services for hip
fracture patients whose hospital care is paid for by
Medicare (i.e., 94 percent of patients age 65 and
over and 15 percent of patients age 50 to 64).
There is, however, an additional Medicare pay-
ment, and thus an additional expenditure, for the
radiologist who reads and interprets the test for
these patients. For hip fracture patients whose
hospital care is paid for by a source other than
Medicare (i.e., 6 percent of hip fracture patients
age 65 and over and 85 percent of hip fracture pa-

tients age 50 to 64), there is an additional expendi-
ture for radiologic services that includes both the
hospital costs of the services and the radiologist’s
fee.

For hip fracture patients whose care is paid for
by Medicare, OTA calculated an estimated expen-
diture for in-hospital radiologic services by multi-
plying four times one-half of the average of the
Medicare allowed charges for the five relevant
procedures (CPT/HCPCS code numbers 73500,
73510, 73520, 73525, and 73526), which yields
$102 per patient for 1990. This figure assumes
that the radiologist’s fee accounts for one-half of
the total payment for the service. For patients
whose care is paid for by a source other than Medi-
care, OTA calculated an estimated expenditure for
in-hospital radiologic services by multiplying
four times the average of the Medicare submitted
charges for the same five procedures, which yields
$332 per patient for 1990.
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Since 94 percent of hip fracture patients age 65
and over have their hospital care paid for by Medi-
care and 6 percent do not, the average payment for
radiologic services for patients age 65 and over
would be $116. Since 15 percent of the hip frac-
ture patients age 50 to 64 have their hospital care
paid for by Medicare and 85 percent do not, the av-
erage payment for radiologic services for patients
age 50 to 64 would be $298.

I Use and Expenditures for
In-Hospital Physical Therapy

Many hip fracture patients receive physical thera-
py in the hospital. A studyof814 hip fracture pa-
tients treated in Maryland hospitals from 1984 to
1986 found that virtually all received some in-
hospital physical therapy. The amount of physical
therapy varied greatly, however, from one to 40
sessions per patient (79).

With the decrease in average hospital length of
stay in recent years, particularly since the imple-
mentation of Medicare’s prospective payment
system (PPS), some observers have predicted that
hip fracture patients would receive less physical
therapy. Three studies examined this question in
individual hospitals and found that the average
number of physical therapy sessions per patient
per day for hip fracture patients age 65 and over
increased in the post-PPS period, but because of
the shorter average hospital length of stay, the to-
tal number of physical therapy sessions per patient
per hospital stay decreased (28,29,95). In these
three studies, the average number of physical ther-
apy sessions per patient per hospital stay ranged
from 4.9 to 9.8 in the post-PPS period. All sub-
jects in these three studies received surgical treat-
ment for their hip fracture. In one of the studies in
which a large proportion of the sample cases in the
post-PPS period was enrolled in an HMO, the av-
erage hospital length of stay was significantly
shorter for the HMO cases than the conventional

Medicare cases (7.3 versus 14.0 days, respective-
ly), and the HMO patients received significantly
fewer physical therapy sessions (3.5 versus 7.1
sessions, respectively) (29). OTA is not aware of
any national data on the proportion of hip fracture
patients that receives physical therapy or the num-
ber of physical therapy sessions they receive.

For Medicare purposes, payment for physical
therapy is considered to be included in the pay-
ment for hospital care for hip fracture patients;
thus there is generally no additional payment for
in-hospital physical therapy for patients whose
hospital care is paid for by Medicare. For patients
whose hospital care is paid for by a source other
than Medicare (i.e., 6 percent of hip fracture pa-
tients age 65 and over and 85 percent of patients
age 50 to 64), there maybe an additional payment
for physical therapy.

OTA does not have information about the
amount of payments for in-hospital physical ther-
apy. The American Physical Therapy Association
is unable to provide this information but identified
as physical therapy codes the CPT/HCPCS codes
for physical medicine treatments plus five addi-
tional codes not listed in the 1990 CPT codebook
(92).15 Table 4 (earlier in this document) shows
the average Medicare submitted and allowed
charges for 1990 for five physical medicine treat-
ments that may be used for hip fracture patients.
These codes were among the codes identified by
the American Physical Therapy Association as
physical therapy codes. According to the CPT
codebook, these treatments may be either per-
formed or supervised by a physician.

Lacking national information about the num-
ber of in-hospital physical therapy sessions re-
ceived by hip fracture patients, OTA assumed an
average of seven sessions, based on the midpoint
of the average number of physical therapy ses-
sions received by patients in the three studies dis-
cussed above. Lacking information about the

15 me American physical  Therapy Association identified as physical therapy codes 97010-97752 plus MOO05 (Office visit, two  modali-

ties), MOO06 (additional 15 minutes), MOO07 (offIce  visit and modalities and/or procedures), QOI03  (physical therapy initial evaluation), and

QOI04 (physical therapy reevaluation).
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Estimated
per patient Alternate

In-hospital services expenditures estimates

For patients age 65 and over
Hospital care $7,623 $7,732

In-hospital physician services 1,236

Anesthesia services 319

In-hospital radiologic services 116

In-hospital physical therapy 28

Total 9,322

For patients age 50 to 64
Hospital care 7,732

In-hospital physician services 1,946

Anesthesia services 576

In-hospital radiologic services 298

In-hospital physical therapy 785

Total 11,337

—

8,794

SOURCE Off Ice of Technology Assessment, 1993

amount of payments for in-hospital physical ther-
apy, OTA used an average of the Medicare sub-
mitted charges for the five physical medicine
treatments listed in table 4-$132 per session. On
the basis of these two figures, OTA estimated that
the average expenditure for in-hospital physical
therapy was $924 for 1990. This figure undoubt-
edly overestimates the true expenditure for in-
hospital physical therapy, in part because it is
based on charges and in part because the average
charges for physical medicine treatments, which
may be provided by a physician, are likely to be
higher than the average charges for treatments
provided by a physical therapist.

The figure just cited—$924 for 1990-applies
only to hip fracture patients whose hospital care
was paid for by a source other than Medicare. It is
likely that some private, third-party insurers do
not pay extra for in-hospital physical therapy;
OTA assumed that half of the patients whose hos-
pital care was paid for by a source other than
Medicare had third-party insurance that pays extra
for in-hospital physical therapy. Using that as-

sumption, OTA added an expenditure of $924 to
the in-hospital expenditures of half of the 6 per-
cent of patients age 65 and over in the category
“other,” whose hospital care is paid for by a source
other than Medicare, and half of the 85 percent of
patients age 50 to 64, whose hospital care is also
paid for by a source other than Medicare. Adding
an expenditure of $924 for half of the patients in
the category “other” increases the average expen-
diture for in-hospital services for all hip fracture
patients age 65 and over by $28. Adding an expen-
diture of $924 for half of the 85 percent of patients
age 50 to 64 whose care is not paid for by Medi-
care increases the average expenditure for in-hos-
pital services for all hip fracture patients age 50 to
64 by $785.

| OTA’s Estimate of Total Per Patient
Expenditures for ln-Hospital Services

Table 7 summarizes OTA’s estimate of 1990 per
patient expenditures for in-hospital services for
hip fracture patients age 65 and over and 50 to 64.
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All hip Male hip Female hip
fracture fracture fracture

Age Number patients patients patients

50-59 8,179 1% — 1%

60-69 33,557 4 7% 1

70-79 62,707 3 10 <1

80-89 98,188 2 3 2

90-99 33,476 7 16 5
1 00+ 1,350 77 100 —

Totals 237,457 3 9 2

SOURCE U S. Department of Health and Human Services,  Publlc Health Service,  National Center for Health StatMcs,
unpublished data from the 1988 National Hospital Discharge Survey, 1992

Alternate amounts are given for hospital care, as
discussed earlier. If the alternate amounts were
used, the total per patient expenditure for patients
age 65 and over would be increased by $109 (1
percent) and the total per patient expenditure for
patients age 50 to 64 would be increased by
$1,062 (9 percent).

Contrary to what might be expected, the esti-
mated total per patient expenditure is higher for
hip fracture patients age 50 to 64 than for those age
65 and over. This finding is explained in part by
the relative dearth of expenditure data for patients
whose care is paid for by a source other than Medi-
care—predominantly those under age 65—and
thus OTA’s greater use of charge data for these pa-
tients. If more information about expenditures
were available for patients whose hospital care is
paid for by a source other than Medicare, the esti-
mated per patient expenditure figure for those age
50 to 64 would be lower. Likewise, if the per pa-
tient expenditure for patients age 65 and over were
calculated on the basis of charge rather than ex-
penditure data, the resulting figure would be much
higher.

In addition, however, the true per patient ex-
penditure for in-hospital services may be higher
for hip fracture patients age 50 to 64 than for those
age 65 and over because Medicare’s cost contain-
ment procedures, primarily PPS, have been effec-
tive in holding down the cost of hospital care for

Medicare-covered patients. As discussed earlier,
PROPAC estimates that Medicare payments were
1.5 percent lower than hospital costs in 1990; this
gap increased to 3.4 percent in 1991, 6.4 percent in
1992, and 9.9 percent in 1993 (101). This differ-
ence—in effect, the cost of hospital care for Medi-
care-covered patients that is not reimbursed by
Medicare—may be shifted to other payers. In the
case of hip fracture where such a large proportion
of patients age 65 and over (94 percent) receive
hospital care that is paid for by Medicare, it is un-
clear whether nonreimbursed costs for Medicare
patients may be shifted to hip fracture patients age
65 and over whose care is paid for by a source oth-
er than Medicare, hip fracture patients under age
65 whose care is paid for by a source other than
Medicare, older and younger patients hospitalized
for the treatment of other diseases and conditions,
or a combination of the above.

IN-HOSPITAL MORTALITY
A small proportion of hip fracture patients dies in
the hospital. This section presents the information
OTA used to estimate in-hospital mortality for
people age 50 and over with a hip fracture. OTA’s
principal findings based on this information were
summarized at the beginning of this document.

Tables 8 and 9 show in-hospital mortality based
on unpublished data from the 1988 and 1991 Na-
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All hip Male hip Female hip
fracture fracture fracture

Age Number patients patients patients

50-59 9,970 1% — 1%

60-69 26,272 3 5% 1

70-79 79,273 3 7 2

80-89 122,821 4 9 3

90-99 42,281 4 9 3

1 00+ 1,068 29 59 22

Totals 281,685 4 7 3

SOURCE: U S Department of Health and Human Services,  Public Health Service, National Center for Health Statistics,
unpublished data from the 1991 National  Hospital Discharge Survey, 1992

tional Hospital Discharge Surveys for people age
50 and over with a first-listed diagnosis of hip
fracture (ICD-9-CM diagnostic code 820). The
data show that an average of 3 to 4 percent of the
patients died in the hospital. These data and all
other mortality data discussed in this section re -
flect all-cause mortality for hip fracture patients,
not just mortality specifically attributable to the
fracture.

Table B-1 in appendix B presents data on all-
cause mortality following hip fracture from nu-
merous other studies. Many of these studies found
higher average in-hospital mortality than the 1988
and 1991 National Hospital Discharge Surveys.
As discussed below, differences among the stud-
ies in the characteristics of their subjects probably
account for most of the differences in their find-
ings on in-hospital mortality.

| Factors That Affect In-Hospital Mortality
Numerous factors have been shown to affect in-
hospital mortality following a hip fracture. Patient
age is one factor. Virtually all studies of hip frac-
ture patients show that in-hospital mortality is
higher for older patients. Some of the studies in
table B-1 included only individuals age 65 and
over, whereas other studies also included younger
people, who have lower in-hospital mortality. The
differences among the studies in the age of their

subjects is one reason for the differences in their
findings on in-hospital mortality.

A second factor that affects in-hospital mortal-
ity is patient gender. In-hospital mortality is much
higher for males than females. The 1988 and 1991
National Hospital Discharge Surveys found that
average in-hospital mortality was 7 to 9 percent
for males compared with 2 to 3 percent for females
(see tables 8 and 9). Similarly, a study of 27,000
people with a hip fracture treated in Maryland hos-
pitals from 1979 to 1988 found that average in-
hospital mortality was 8 percent for males,
compared with 4 percent for females (88). When
other variables, such as patient age, number and
type of other medical diagnoses, and post-opera-
tive complications, were included in the analysis,
the relative risk of dying in the hospital was 1.6 for
male versus female hip fracture patients. The
greater in-hospital mortality of male hip fracture
patients means that studies with a large proportion
of males in their sample are likely to show higher
average in-hospital mortality.

Race is a third factor that affects in-hospital
mortality. A study of 19,000 people with a hip
fracture treated in Illinois hospitals from 1980 to
1982 found that in-hospital mortality was higher
for white males than black males (10.5 versus 9.3
percent, respectively) and lower for white females
than black females (5.0 versus 8.2 percent, respec-
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tively (59)). The study cited above of 27,000
people with a hip fracture treated in Maryland hos-
pitals from 1979 to 1988 had similar findings (88).
The findings from both studies are at least partial-
ly explained by differences in the average age at
which hip fractures occur in different racial
groups. After adjustment for age, the study of hip
fracture patients treated in Illinois hospitals found
that the relative risk of dying was only 1.02 for
white males versus black males (59).

A fourth factor that affects in-hospital mortality
is a patient’s general physical condition and coex-
isting illnesses. In-hospital mortality is higher, on
average, for individuals with poor pre-fracture
functional status (17,142), serious coexisting ill-
nesses (22,79,88), multiple medical diagnoses
(88), and delirium (83). Studies that include a
greater proportion of individuals with any of these
conditions are likely to show higher average in-
hospital mortality.

In-hospital mortality is often said to be higher
for individuals living in a nursing home than for
individuals living in the community at the time of
their fracture. Although OTA found no research to
substantiate this assertion, it is likely to be true be-
cause of the poorer general physical condition of
nursing home residents and their greater average
age. Moreover, several studies cited in the follow-
ing section show that long-term mortality is high-
er for individuals living in a nursing home at the
time of their fracture. If it is true that individuals
living in a nursing home at the time of their frac-
ture have higher in-hospital mortality, then studies
that include such individuals are likely to show
higher in-hospital mortality.

The exact location of an individual’s hip frac-
ture is sometimes said to affect in-hospital mortal-
ity, and many studies have compared in-hospital
mortality for individuals with different types of
hip fractures. The studies vary in their categoriza-
tion of hip fractures, but with a few exceptions,

they have found no significant difference in in-
hospital mortality for different types of hip frac-
tures (17,22,62,87,88).16

Another factor that affects in-hospital mortality
is the type of treatment received. The study of
27,000 hip fracture patients treated in Maryland
hospitals between 1979 and 1988 found that in-
hospital mortality was lower for patients who re-
ceived surgical treatment than for those who
received nonsurgical treatment (4 percent versus 9
to 12 percent, respectively) (88). Several earlier
studies had similar findings (70,83). In analyzing
these findings, it is difficult to separate the effects
of type of treatment from the effects of patient
characteristics that lead to a decision to use that
type of treatment. Nevertheless, studies that in-
clude individuals who receive nonsurgical treat-
ment are likely to show higher average in-hospital
mortality.

In addition to patient characteristics and type of
treatment, hospital length of stay may affect in-
hospital mortality. Average hospital length of stay
for hip fracture patients has decreased greatly in
recent years, partly in response to PPS, which was
introduced in late 1983. A study of 2,762 hip frac-
ture patients treated in 297 hospitals in five states
between 1981 and 1986 found that average hospi-
tal length of stay dropped 28 percent, from 20.1
days in 1981 and 1982 to 14.5 days in 1985 and
1986 (51). According to the National Hospital
Discharge Survey, average hospital length of stay
for hip fracture patients age 45 and over was 13
days in 1990 (137). With the decrease in average
hospital length of stay, it is possible that some hip
fracture patients who would have died in the hos-
pital if they had stayed longer instead die at home
or in a nursing home after their discharge from the
hospital. As a result, studies with shorter average
hospital length of stay may show lower in-hospi-
tal mortality.

lb OTA is awwe of two mseamh groum that found  diffe~nces  in in-hospital mortality for individuals with different types of hip fractures. Jn

a small, retrospective study, Lawton et al. (63) found higher in-hospital mortality for persons with a trochanteric  versus a cervical hip fracture. In

contrast, in a slightly larger, prospective study, the same researchers found lower in-hospital mortality for persons with a trochanteric  versus a

cervical fracture (63). Matheny et al. (83) also found lower in-hospital mortality for persons with a trochanteric  versus a cervical hip fracture.
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Finally, it is likely that improvements in treat-
ment procedures over time have resulted in re-
duced average in-hospital and post-hospital
mortality for people with a hip fracture. For this
reason, studies conducted 10 to 15 years ago may
show higher in-hospital mortality than studies
conducted in the past few years.

Many of these factors—patient age, gender,
race, general physical condition and coexisting
illnesses, residence at the time of the fracture, type
of treatment, and average hospital length of stay—
are interrelated. Together with improvements in
treatment procedures over time, they help to ex-
plain observed differences in in-hospital mortality
in different studies.

| OTA’s Estimate of Average
In-Hospital Mortality

Since the National Hospital Discharge Survey
sample represents almost all hip fracture patients
in the United States and provides the most recent
available data on in-hospital mortality, OTA used
the survey data to develop an estimate of in-hospi-
tal mortality for patients age 50 and over. Combin-
ing the figures from the 1988 and 1991 surveys,
OTA estimates that average in-hospital mortality
for hip fracture patients age 50 and over is 4 per-
cent and varies by patient gender and age as noted
in table 10.17

LONG-TERM MORTALITY
A considerable proportion of hip fracture patients
die in the year following their fracture. This sec-
tion presents the information OTA used to esti-
mate long-term mortality for people age 50 and
over with a hip fracture. OTA’s principal findings
based on this information were summarized at the
beginning of this document.

Table 11 shows one-year mortality from a study
of more than 22,000 Medicare beneficiaries in six
New England states who had a hip fracture be-
tween 1984 and 1986 (27). As shown in the top

All hip Male hip Female hip
fracture fracture fracture

Age patients patients patients

50-59 1% O% 1%

60-69 3 6 1

70-79 3 7 2
80-89 3 7 3
90+ 7 19 4
Totals 4 8 3

SOURCE Office of Technology Assessment, 1993

section of the table, 24 percent died in the first year
post-fracture. Average mortality increased with
age and was much higher for males than females
in each age group. These data and all other
mortality data discussed in this section reflect all-
cause mortality for hip fracture patients, not just
mortality attributable to the fracture.

OTA is aware of two studies that provide in-
formation on longer term mortality for female hip
fracture patients. Table 12 shows cumulative
mortality over a five-year period from a study of
more than 2,000 females age 50 and over who
were enrolled in the Kaiser Permanence Health
Plan in California and were treated for a hip frac-
ture between 1980 and 1984 (96). Information on
subject deaths was collected through 1985. The
study data show successively higher mortality at
each of nine time points and higher mortality at
each time point for successive y older age groups.
Because of the timing of their fracture in relation
to the period of the study, many of the subjects
could not be followed for the full duration of the
study: for example, a subject who had a hip frac-
ture in January 1980 could have been followed for
six years, through December 1985, but a subject
who had a hip fracture in December 1984, could

17 Since the total “um~r  of ~op]e  age ] ~ and over  in the Na[it~na]  Hospital Discharge survey samples is re]ative]y sma]] and  in-hospital

mortality varied so greatly in this age gnwp  for the two years, OTA combined the age group 100+ with the group age 90 to 99 for this estimate.
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Age Number All patients Male patients Female patients

65 -74

75 -84

85+

Totals

65-74
75-84
85+
Totals

65-74
75-84
85+
Totals

All hip fracture patients

4,216 14Y0 22% 12%
9,082 21 34 17
8,741 31 48 28

22,039 24 36 21

Patients who were living in the community at the time of the fracture

3,840 13?40 21% 1 1%
7,489 18 31 15
6,122 28 44 25

17,451 21 32 18

Patients who were living in a nursing home at the time of the fracture
376 26% 33% 23%.

1,593 31 48 26
2,619 39 60 36
4,566 35 52 32

SOURCE Calculated bythe Offlceof  Technology Assessment based on data from E S. F6her, J.A Baron, D J. Malenka
et al,, “HIP Fracture Incidence and Mortahty m New England, ” .Epidemio/ogy  1991,

only have been followed for one year (97). Thus,
the data on five-year mortality are contributed by
a subset (about 40 percent) of the sample, and the
entire sample contributes only to the one-year
mortality figures.

Table 13 shows cumulative mortality over a
five-year period from a study of 612 female hip
fracture patients of all ages treated in hospitals in
Rochester, Minnesota, between 1980 and 1989
(85). Like the data from the Kaiser Permanence
Health Plan Study, the Rochester data show
successively higher mortality at each of nine time
points and higher mortality at each time point for
successively older age groups. The two studies’
findings are not precisely comparable because of
differences in the age categories used to group the
data, but the findings are quite similar. The find-
ings on one-year mortality from both studies are
also similar to the one-year mortality data for fe-
male patients in the New England study (see table
1 1).

Table B-1 in appendix B presents the findings
on long-term mortality from numerous other stud-
ies of hip fracture patients. As with in-hospital
mortality, differences among the studies in the
characteristics of their subjects probably account
for most of the differences in the studies’ findings
on long-term mortality.

| Factors That Affect Long-Term Mortality
Many factors affect long-term mortality following
a hip fracture. One factor is patient age. Each of
the three studies described above and virtually all
the studies cited in table B-1 in appendix B show
that long-term mortality is higher for older than
for younger patients. A study of814 hip fracture
patients treated in seven Maryland hospitals from
1984 to 1986 found that the relative risk of dying
by one year post-fracture was 1.8 for patients age
85 and over compared with those age 65 to 74
(79).
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Age Number 3 mos 6 mos 9 mos 1 yr 18 mos 2 yrs 3 yrs 4 yrs 5 yrs

50-64 390 3% 4% 5% 7% 9% 1070 12’XO 13Y0 15’%0

65-74 565 5 8 9 10 13 15 18 20 23

75-84 693 8 12 14 17 20 25 29 32 34

85-89 252 15 21 23 26 32 34 41 44 48

90+ 101 20 28 31 34 45 46 49 53 53

Total 2,001 8 11 13 15 19 21 25 28 30

SOURCE D Pehtti, Unwerslty of Cahforn!a,  San Francvs.co,  letter to the Office of Technology Assessment, July 23, 1991

Age Number 3 mos 6 mos 9 mos 1 yr 18 mos 2 yrs 3 yrs 4 yrs 5 yrs
—

Under 64 62 2% 5% 5% 81% 8% 8% 12% 12Y0 17Y0

65-84 334 8 11 13 14 18 22 28 35 41

85+ 225 15 20 22 26 31 38 50 58 65

—
SOURCE L J Melton, Ill, Mayo Clmc, Rochester, MN, letter to the Off Ice of Technology Assessment, May 3, 1993

A second factor that affects long-term mortality
is patient gender. Data from the New England
study indicate that one-year mortality was 71 per-
cent higher for male patients than for female pa-
tients (36 versus 21 percent, respectively (see
table 11 )). The Maryland study cited above found
that the relative risk of dying by one year post-
fracture was 1.9 for male versus female hip frac-
ture patients (79).

The relationship between race and long-term
mortality following a hip fracture is unclear. Some
studies show higher long-term mortality for black
hip fracture patients. According to the Maryland
study, for example, the relative risk of dying by
one year post-fracture was 1.8 for black versus
white patients (79). In contrast, the New England
study shows a lower relative risk of dying by one

year post-fracture for black versus white patients
(0.82) (27). A study of more than 700,000 Medi-
care beneficiaries with a hip fracture from 1984 to
1987 found that average mortality at one year
post-fracture was nearly identical for black and
white males but higher for black females than
white females (45).

Data from the 1990 HCFA Special Report de-
scribed earlier suggest that mortality for black ver-
sus white hip fracture patients differs not only by
patient gender but also by patient age, type of frac-

. 18 at one year post-frac-ture, and type of treatment.
ture, mortality was higher for black males than
white males among those who had a trochanteric
hip fracture and received reduction and internal
fixation; lower for black males than white males

18 As noted ear]ler,  the 1990 HCFA Special  Rep~rt  provides  na[i(mal  data for 1986 on hip fracture patients for whom Medicare rein~burse-
ment was provided for one of two types of surgical treatment: I ) partial replacement of (he hip joint, and 2) reduction and internal tixatitm.
Patients who received reduction and internal fixati(m  were further divided into  two subgroups  acc(miing  10 the exact kwati(m  of their fracture,
tr(~hanteric  or cervical.
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among those who had a cervical hip fracture and
received reduction and internal fixation, except
subjects age 65 to 74; higher for black males than
white males among those who received a partial
hip replacement, except subjects age 75 to 84; and
higher for black females than for white females
with both types of fractures, both types of treat-
ment, and in each age category (122).

Long-term mortality is higher for hip fracture
patients who have coexisting medical illnesses
than for those who do not have such illnesses. The
New England study found that mortality for pa-
tients with one or more coexisting illnesses was
substantially higher than for those without coex-
isting illnesses for all subjects, for subjects in each
age group, and for male and female subjects (27).
Several other studies listed in table B-1 had simi-
lar findings (17,62,79). A study of 211 females
treated for a hip fracture in 17 hospitals in Phila-
delphia found that the presence and number of
coexisting illnesses was not associated with
mortality (87), but the study sample included only
relatively healthy hip fracture patients.

The Maryland study found that mortality was
higher for hip fracture patients who had delirium
at the time of hospital admission but no history of
Alzheimer’s disease or any other disease that
causes dementia (79). The relative risk of dying by
one year post-fracture was 3.1 to 3.5 for hip frac-
ture patients with delirium but not dementia ver-
sus those with both delirium and dementia, neither
delirium nor dementia, or dementia but not de-
lirium.

Long-term mortality is higher for individuals
living in a nursing home than for individuals liv-
ing in the community at the time of their fracture.
As shown in table 11, the New England study
found that one-year mortality was at least 10 per-
cent higher in each age interval for individuals
who were living in a nursing home at the time of
their fracture (27). It is interesting to note that
most of the studies listed in table B-1 that report
relatively low long-term mortality excluded nurs-
ing home residents (see, for example, Fitzgerald et

al. (28), Fitzgerald et al. (29), Kenzora et al. (62),
Mossey et al. (87), Palmer et al. (95), Weiss et al.
(140)).

The exact location of an individual’s hip frac-
ture may affect long-term mortality. Data from the
1990 HCFA Special Report show that one-year
mortality was higher for females with a trochan-
teric versus a cervical hip fracture in each age
group (122) (see table 14). For males, mortality
was lower for those with a trochanteric fracture
except in the 65 to 74 age group. Two other studies
cited in table B-1 found higher mortality for indi-
viduals with a trochanteric fracture (17,68); one
study found lower mortality for individuals with a
trochanteric fracture (83); and two studies found
no significant difference in mortality by the exact
location of the fracture (62,87).

The type of treatment provided for a patient
probably affects long-term mortality, although, as
noted earlier, it is difficult to separate the effects of
the type of treatment from the effects of patient
characteristics that lead to a decision to use that
type of treatment. Data from the 1990 HCFA Spe-
cial Report show that one-year mortality for fe-
male patients who received a partial hip
replacement (replacement of the head of the fe-
mur) was intermediate between mortality for fe-
male patients who received reduction and internal
fixation for a trochanteric fracture and female pa-
tients who received reduction and internal fixation
for a cervical fracture (see table 14). For male pa-
tients, one-year mortality was somewhat higher
for those who received a partial hip replacement
compared with those who received reduction and
internal fixation for either type of fracture (122).

Average age-specific mortality was slightly
lower in the 1990 HCFA Special Report than in
many of the other studies cited in table B-1. Hip
fracture patients who received nonsurgical treat-
ment and hip fracture patients who received a total
hip replacement were not included in the samples
for the HCFA Special Report. It is not clear wheth-
er the exclusion of patients who received these
two types of treatment accounts for the lower age-
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Patients with a trochanteric Patients with a cervical hip Patients who
hip fracture who had fracture who had reduction had a partial hip

Age reduction and internal fixation and internal fixation replacement

65-74 13% 1070 12’%0
75-85 20 18 19
85+ 29 29 29

Males
65-74 19 16 21
75-85 30 31 33
85+ 43 44 46

Females
65-74 10 8 10
75-85 17 14 16
85+ 27 26 26

SOURCE U S Department of Health and Human Serv!ces,  Health Care Fmancmg Admmlstratlon, Specia/Report, Vol 3, June 1990

specific mortality in the study. 19 Research cur-
rently being conducted at the University of Mary-
land School of Medicine and the Dartmouth
Medical School will eventually provide better in-
formation than is currently available about the
relationship between type of treatment and
mortality for hip fracture patients.

The timing of surgery may affect long-term
mortality. One study of 406 hip fracture patients
treated in a Boston hospital between 1971 and
1977 found that 23 percent of the 96 subjects who
received surgery on their first hospital day died by
six months post-fracture, and 34 percent died by
one year post-fracture (62). In contrast, only 4 to 5
percent of the 268 patients who received surgery
on their second, third, or fourth hospital day died
by six months post-fracture, and only 5 to 6 per-
cent died by one year post-fracture. Surgical delay
past the fourth hospital day was associated with
increased mortality in this study. Another study of

323 hip fracture patients found that delaying sur-
gery past the second hospital day was associated
with increased mortality at one year post-fracture
(1 12).

It has been suggested that mortality following a
hip fracture might be reduced if procedures were
implemented to identify delirium or acute confu-
sional state in elderly hip fracture patients and
treat its causes (38,79,83). One attempt to imple-
ment such procedures in Sweden resulted in re-
duced incidence of acute confusional state, but no
change in mortality (37).

With the implementation of PPS in late 1983,
concerns were expressed about the impact of
shorter hospital lengths of stay on outcomes for el-
derly patients, including hip fracture patients.
Several of the studies listed in table B-1 were de-
signed to compare mortality and other outcomes
for hip fracture patients before and after the imple-
mentation of PPS. The largest of these studies,

19 HCFA data for Medicare beneficiaries who  received a total hip replacement show much lower one-year mortality than for those who

received a partial hip replacement or reduction and internal fixation. The data for beneficiaries who received a total hip replacement are not
broken out by patient diagnosis, however, so it is not possible to compare mottality  for hip fracture patients who received a total  hip replacement
versus either of the other two types of treatment.
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All hip Male hip Female hip
fracture fracture fracture

Age patients patients patients

50-64 * ● 7%
65-74 14Y0 22% 10
75-84 21 34 17
85+ 31 48 28
Totals 24 36 21

● Data not available  to determme  these proportions.

SOURCE. Off Ice of Technology Assessment, 1993.

which compared outcomes for 4,368 Michigan
residents with a Medicare-covered hip fracture be-
fore and after the implementation of PPS found no
significant difference in mortality at 30 days, three
months, or one year post-fracture (103).

Another study, which compared outcomes for
2,762 hip fracture patients treated in 297 hospitals
in five states between 1981 and 1986, found no
significant difference in mortality at 30-days post-
fracture and a decrease in mortality at six months
post-fracture from 17.9 percent in the pre-PPS pe-
riod to 14.8 percent in the post-PPS period (51).
Likewise, a study of hip fracture patients in one
hospital found a 2 percent decrease in mortality at
six months from the pre-PPS period to the post-
PPS period (95).

In contrast, three studies, each conducted in a
single hospital, found an increase in mortality in
the post-PPS period: one study found a 3 percent
increase in mortality at six months (28); the sec-
ond study found a 5 percent increase in mortality
atone year (29); and the third study found an 8 per-
cent increase in mortality at one year, but this dif-
ference was not statistically significant (32).

| OTA’s Estimate of Average
Long-Term Mortality

Table 15 shows OTA’s estimate of all-cause
mortality for hip fracture patients atone year post-
fracture by patient age and gender. The figures are

based primarily on the results of the New England
study (see table 11). For female hip fracture pa-
tients age 50 to 64 and 65 to 74, OTA used the fig-
ure from the Kaiser Permanente Health Plan
Study (see table 12). OTA is not aware of data on
mortality at one year post-fracture for all hip frac-
ture patients age 50 to 64 or for male hip fracture
patients age 50 to 64.

The figures in table 15 represent all-cause
mortality for hip fracture patients, not just mortal-
ity specifically attributable to the fracture. To un-
derstand the true impact of hip fracture on
long-term mortality, it is important to determine
the proportion of observed mortality that is in ex-
cess of expected mortality given the age, sex, race,
general physical condition, and coexisting ill-
nesses of the patients.

Table 16 shows age- and gender-specific mor-
tality for 1988 for persons over age 45. A compari-
son of the 1988 mortality figures for males in table
16 and the mortality figures for male hip fracture
patients at one year post-fracture in table 15 indi-
cates that mortality is 18 percent higher for male
hip fracture patients age 65 to 74,26 percent high-
er for male hip fracture patients age 75 to 84, and
30 percent higher for male hip fracture patients
age 85 and over. A similar comparison of the 1988
mortality figures for females in table 16 and the
mortality figures for female hip fracture patients at
one year post-fracture in table 15 indicates that
mortality is 6 percent higher for female hip frac-
ture patients age 50 to 64, 8 percent higher for
female hip fracture patients age 65 to 74,

Age All persons All males All females

45-54 1% 1% >1%
55-64 1 2 1
65-74 3 4 2
75-84 6 8 5
85+ 16 18 14

SOURCE U S Department of Health and Human Serwces,  Hea/th
United States 1991, May 1992
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12 percent higher for female hip fracture patients
age 75 to 84, and 14 percent higher for female hip
fracture patients age 85 and over.

These figures noted above overstate the excess
mortality attributable to hip fracture because older
people who fall repeatedly and are therefore at
greater risk for hip fracture generally are in poorer
physical condition than older people who do not
fall repeatedly (33,43,91,1 13,1 16); thus they are
at greater risk of dying. The appropriate compari-
son group to determine excess mortality for
people who fracture their hip and die would be
other people with similar physical impairments
and coexisting illnesses who do not fracture their
hip—a comparison group that, to OTA’s knowl-
edge, has not been constructed.

In evaluating the effect of hip fractures on long-
term mortality, it is also important to determine
the duration of excess mortality that is attributable
to the fracture. On the basis of their study of814
people with a hip fracture treated in seven Mary-
land hospitals from 1984 to 1986, Magaziner et al.
(79) concluded that excess mortality persisted for
six months for females and subjects age 85 and
over; 10 months for subjects age 75 to 84; and
more than one year for males and subjects age 65
to 74. Data from the New England study also show
that excess mortality following a hip fracture per-
sists longer for subjects age 65 to 74 than for older
patients (27). Other researchers and commenta-
tors have concluded that excess mortality follow-
ing a hip fracture persists for four months (31), six
months (16,21 ,45), eight months (62,86), one
year (23), and 1.6 years for females and 1.8 years
for males (48).

For the purpose of OTA’s analysis of the costs
and effectiveness of screening for osteoporosis
which pertains only to females, OTA concluded
that excess mortality following a hip fracture
should only be projected for one year after the
fracture. The individuals who reviewed this docu-

ment and commented on OTA’s decision agreed
with it.

POST-HOSPITAL AND OTHER
OUTPATIENT SERVICE USE
AND EXPENDITURES
Many people with a hip fracture are discharged
from the hospital to a nursing home, a rehabilita-
tion facility, or another short-stay hospital. Others
who are discharged home receive paid home care
services. Virtually all hip fracture patients have
post-hospital physician visits, and some are rehos-
pitalized in the year following their fracture for
problems related to the fracture or its treatment. In
addition, hip fracture patients use emergency
room and ambulance services, and some use out-
patient physical therapy. This section presents the
information OTA used to determine how many
people age 50 and over with a hip fracture used
each of these post-hospital and other outpatient
services and estimate 1990 expenditures for the
services. OTA’s principal findings based on this
information were summarized at the beginning of
this document.

Medicare expenditures for nursing home, reha-
bilitation, and home health care services for hip
fracture patients constitute a notable proportion of
all Medicare expenditures for these services.
From 1984 to 1985, Medicare expenditures for
nursing home care for patients in DRGs 209,210,
and 236 accounted for more than 20 percent of all
Medicare expenditures for nursing home care
(89). Medicare expenditures for post-hospital re-
habilitation and home health care services for pa-
tients in DRGs 209 and 210 accounted for 10
percent and 8 percent respectively of all Medicare
expenditures for the two types of services. Not all
patients in these DRG categories are hip fracture
patients, but many are.20

20 In 1988, hip fracture patients constituted 32 percent of individuals in DRG 209 and 86 percent of individuals in DRG 210 (based on data
from Charlson  ( 12) and Latta  and Helbing  (66)). A study of post-hospital service use by a 20 percent sample of Medicare beneficiaries dis-
charged from short-stay hospitals in 1984/85 found that among those in DRG 209, hip fracture patients were three times more I ikely  than other
patients in the same DRG to use Medicare-covered post-hospital services (90).
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As average hospital length of stay has de-
creased in recent years, the proportion of hip frac-
ture patients that receives post-hospital services
has increased. Expenditures for post-hospital ser-
vices for these patients have also increased-cer-
tain] y as a proportion of all Medicare expenditures
for the services (89) and probably also as a propor-
tion of expenditures by other payers.

Since the implementation of PPS, a somewhat
larger proportion of hip fracture patients has been
discharged from the hospital in a medically unsta-
ble condition. The previously cited study of more
than 2,500 hip fracture patients treated in 297 hos-
pitals in five states between 1981 and 1986 found
that the proportion of patients discharged with one
or more medical instabilities increased from 19
percent in the pre-PPS period to 23 percent in the
post-PPS period (64).21 Most of the increase was
observed in patients who were discharged home.
Before PPS, only 9 percent of hip fracture patients
who were discharged home had one or more medi-
cal instabilities, compared with 17 percent in the
post-PPS period. For hip fracture patients dis-
charged to a nursing home, the proportion with
one or more medical instabilities increased only
slightly, from 26 percent in the pre-PPS period to
27 percent in the post-PPS period (64).

The University of Minnesota’s Post Acute Care
Study—a study of post-hospital service use for el-
derly Medicare beneficiaries discharged from 52
hospitals in three metropolitan areas (Pittsburgh,
Minneapolis/St. Paul, and Houston) in 1988 and
1989—found that many hip fracture patients use
several different types of services in the year fol-
lowing their discharge from the hospital (139).
Movement from one service to another was rela-
tively rapid in the period just after hospital dis-
charge. About 45 percent of the 606 hip fracture
patients in the study sample moved one or snore
times in the first six weeks following their dis-
charge from the hospital, not counting the initial

move when they left the hospital (53, 139). Thus it
cannot be assumed that hip fracture patients who
are receiving a particular service at the time of
hospital discharge will still be receiving the ser-
vice even six weeks later.

On the other hand, the Post Acute Care Study
also found that the movement of hip fracture pa-
tients from one service to another slows down by
six months post-discharge. Of the 202 hip fracture
patients in DRGs 210,211, and 236 who were dis-
charged from the hospital to a nursing home, for
example, 31 percent were in a nursing home at six
months post-discharge; the same proportion and
presumably most of the same individuals were in a
nursing home six months later, at one year post-
discharge (53).

Finally, post-hospital service use varies in dif-
ferent geographic areas because of differences in
referral practices and the availability of particular
types of services in different communities. Refer-
ral practices, service availability, and service use
are all affected by funding. Differences in funding
for particular services among Medicare fiscal in-
termediaries and state Medicaid programs are
associated with differences in service use from
state to state (90,102). In fact, the availability of
funding for different types and amounts of post-
hospital services may be more important than oth-
er factors, including patient need, in determining
what services are used, by which patients, and for
how long.

| Use and Expenditures for
Nursing Home Care

Tables 17 and 18 present unpublished data from
the 1988 and 1991 National Hospital Discharge
Surveys on the number and proportion of people
age 50 and over with a first-listed diagnosis of hip
fracture (ICD-9-CM diagnostic code 820) accord-
ing to their discharge status and destination .22 The

‘1 For most hip fracture patients, these medical instabilities consisted of new incontinence or new confusion (64).

22 me findings ~}f the tw{)  Suneys  with  reswc[  to [he proportion of hip fracture patients that died in the h(~spiul  (column  1, tables  17 ad 18)

were shown previously in tables 8 and 9.
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Discharged Discharged Discharged
Died Left against to another to a long- alive: Discharge
in the Discharged medical short-stay term care destination status not

Age hospital to home advice hospital institution not stated stated

50-59
n=8, 179
60-69
n=33,557

70-79
n=62, 707

80-89
n=98, 188

90-99
n=33,476

1 00+
n= 1,350

Totals
n=237,457

Males
50-59
n=2,231
60-69
n= 12,985

70-79
n=14,970
80-89
n=20,429

90-99
n=5,887
100+
n= 1,043

Totals
n=57,545

Females
50-59
n=5,948
60-69
n=20,572

70-79
n=47, 737
80-89
n=77, 759

90-99
n=27,589
100+
n=307

Totals
n= 179,912

1,043 262 45
77% 19% 3%

8,131 83,093 1,900 16,665 105,919 18,482 3,267
3% 35% 1% 7% 45% 8% 1%

920 5,767 420 1,433 2,956 694 795
7% 44% 3% 1 1% 23% 5% 6%

564 5,305 376 709 12,346 889 240
3% 26% 2% 3% 60% 4% 1%

1,043
100%

4,899 19,548 1,379 3,024 24,591 3,069 1,035

9%. 34% 2% 5% 43% 5% 2%

264 12,249 59 1,415 5,543 1,042
1% 60% < 1% 7% 27% 5%

796
2%

1,437 23,178 384 8,336 37,222 5,766 1,436
2% 30% < 1% 11% 48% 7% 2 %

262 45
85% 15%

3,232 63,545 521 13,641 81,328 15,413 2,232

2% 35% <170 8% 45% 9% 1%

SOURCE U S Department of Health and Human Services, Public Health Serwce, National Center for Health Stats$cs,  unpubhshed data from the
1988 National Hosplfal Dmcharge Survey, 1992
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Discharged Discharged Discharged
Died Left against to another to a long- alive: Discharge
in the Discharged medical short-stay term care destination status not

Age hospital to home advice hospital institution not stated stated

SOURCE U.S Department of Health and Human Services, Pubhc  Health Service, National Center for Health Statlstlcs, unpubhshed data from the
1991 Nahonal Hospital Discharge Survey, 1992.



Hip Fracture Outcomes in People Age 50 and Over | 37

data show that 45 percent of people age 50 and
over who were hospitalized with a hip fracture in
1988 were discharged to a nursing home (see table
17).23 In 1991, 39 percent of people age 50 and
over who were hospitalized with a hip fracture
were discharged to a nursing home (see table 18).
The proportion discharged to a nursing home va-
ries by age, from a third or fewer of those under
age 80 to half or more of those age 80 and over.
The proportions differ greatly between the two
surveys for the age group 50 to 59, which has rela-
tively few patients, and the age group 90 to 99, in
which 69 percent of patients were discharged to a
nursing home in 1988 compared with 47 percent
in 1991. On average, male hip fracture patients are
slightly less likely than female hip fracture pa-
tients to be discharged to a nursing home.

Data from the University of Minnesota’s Post
Acute Care Study show that of the 227 hip fracture
patients in DRG 209, 35 percent (80 patients)
were discharged from the hospital to a nursing
home. Of the 379 hip fracture patients in DRGs
210,211, and 236,53 percent (202 patients) were
discharged from the hospital to a nursing home
(53, 139).

Other studies of hip fracture patients treated in
individual hospitals or hospitals in certain geo-
graphic areas have found that anywhere from 24 to
78 percent of patients were discharged to a nursing
home (28,29,32,50,57,59,64,79,95). This varia-
tion reflects differences in the study samples as
well as differences in referral practices and the
availability of various types of services in differ-
ent communities.

Most studies that have compared the propor-
tion of hip fracture patients discharged to a nurs-
ing home before and after the implementation of
PPS have found that the proportion is higher in the
post-PPS period (28,29,32,51,89). Both before
and after the implementation of PPS, virtually all
persons who were living in a nursing home at the
time of their fracture have been readmitted to the
nursing home after their discharge from the hospi -

tal (26,51). The change post-PPS has been in the
proportion of patients that was living at home at
the time of their fracture and is discharged from
the hospital to a nursing home (51).

In the past, most hip fracture patients who were
discharged from the hospital to a nursing home
went to a skilled nursing facility (SNF) rather than
an intermediate care facility (ICF). A study of
19,000 people with a hip fracture treated in Illinois
hospitals from 1980 to 1982 found that almost
three-quarters of those discharged to a nursing
home went to a SNF (59). The distinction between
SNFS and ICFS was eliminated for purposes of
Medicaid reimbursement in 1990, but hip fracture
patients whose nursing home care is paid for by
Medicare still must be in a nursing home that is
Medicare-certified as providing a skilled level of
care.

Nursing home residents with a hip fracture
have a shorter average length of stay than other
nursing home residents. The 1985 National Nurs-
ing Home Survey found that among residents with
a primary admission diagnosis of hip fracture who
were discharged from a nursing home in 1985 for
any reason, including death, 34 percent had stayed
less than one month; 41 percent had stayed from
one to six months, and 25 percent had stayed more
than six months; their mean length of stay was 299
days, and their median length of stay was 59 days
(133). In contrast, among all nursing home resi-
dents discharged in 1985, 31 percent had stayed
less than one month; 32 percent had stayed one to
six months, and 37 percent had stayed more than
six months; the mean length of stay for all resi-
dents discharged in 1985 was 401 days, and their
median length of stay was 82 days.

The Post Acute Care Study found that of the 80
hip fracture patients in DRG 209 who were dis-
charged from the hospital to a nursing home, 37
percent stayed less than six weeks, 20 percent
stayed from six weeks to six months, 3 percent
stayed from six months to one year, and 40 percent
stayed more than one year (53). Of the 202 hip

23 me Suwey  instmment  for the Nati(~na]  H{~spita]  Discharge Survey uses the term king-term care institution fOr nUrSing  homes,
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fracture patients in DRGs 210,211, and 236 who
were discharged from the hospital to a nursing
home, 36 percent stayed less than six weeks, 33
percent stayed from six weeks to six months, and
31 percent stayed more than one year (53).

Studies of hip fracture patients treated in indi-
vidual hospitals indicate that 33 to 82 percent of
patients discharged to a nursing home were still in
the nursing home six months later (7,28,95) and
that 32 to 66 percent of those discharged to a nurs-
ing home stayed in the nursing home more than
one year (29,32,57). Data on 565 hip fracture pa-
tients in two states show that only 17 percent of
those who were discharged from the hospital to a
nursing home in 1985 and 1986 were still in the
nursing home six months later (51 ).

These wide-ranging and incompatible figures
on nursing home length of stay reflect differences
in the study samples as well as differences in pat-
terns of service use in different communities. The
figures from the 1985 National Nursing Home
Survey are based on a discharge sample that in-
cludes only residents who are discharged from the
nursing home in the time frame of the study; thus
the figures underestimate average length of stay
for all nursing home residents with a hip fracture.
The figures from the Post Acute Care Study and
the other studies cited above are based on admis-
sion samples that include all residents with a hip
fracture admitted to a nursing home in the time
frame of the study. These studies include residents
with longer lengths of stay but still do not provide
information about length of stay for residents with
very long stays.

In comparison with both admission and dis-
charge samples, samples of current nursing home
residents show a greater proportion of residents
with long lengths of stay and a smaller proportion
of residents with short lengths of stay (72). In part
because hip fracture patients have a shorter aver-
age length of nursing home stay than other nursing
home residents, they constitute a very small pro-

portion of current residents. According to the
1985 National Nursing Home Survey, only 1.8
percent of all residents had a primary diagnosis of
hip fracture at the time of the survey.24 In contrast,
residents with a primary admission diagnosis of
hip fracture constituted 5 percent of all residents
discharged in 1985 (130).

On the basis of an average of the figures from
the 1988 and 1991 National Hospital Discharge
Surveys, OTA estimates that 41 percent of all hip
fracture patients age 50 and older are discharged
from the hospital to a nursing home. The compara-
ble proportions are 39 percent for male hip frac-
ture patients and 42 percent for female hip fracture
patients. Averaging the figures from the two years
and combining the age categories 90 to 99 and
100+, the age-specific proportions of hip fracture
patients discharged to a nursing home are as fol-
lows: age 50 to 59, 14 percent; age 60 to 69, 25
percent; age 70 to 79,34 percent; age 80 to 89,48
percent; and age 90 and over, 55 percent.

For length of stay, OTA estimates that 24 per-
cent of hip fracture patients discharged to a nurs-
ing home remain for one month, 8 percent remain
for two months, 8 percent remain for three
months, 8 percent remain for four months, 8 per-
cent remain for five months, 10 percent remain for
six months, and 34 percent remain for one year or
longer. These figures are based primarily on aver-
aged data from the Post Acute Care Study, which
included only people age 65 and over. OTA is not
aware of any data that can be used to estimate
nursing home length of stay for hip fracture pa-
tients age 50 to 64. Thus OTA used the figures just
cited for all hip fracture patients discharged to a
nursing home, regardless of age. Since patients
age 65 and over are likely to remain in a nursing
home longer than patients age 50 to 64, these fig-
ures probably overestimate length of stay and
therefore expenditures for the younger patients.

24 of~ese  26,~ msiden[s,  1,600 were under age 65; 1,700 were age 65 to 74; 7,300 were age 75 to 84; and 16,0Q0 were age 85 an over

(1 34). Of the 26,600 residents, 21 SKI  were females. Of the female residents, 21,400 were age 65 andover, 6,100 were age 75 to 84, and 14,100

were age 85 and over. Female residents with a primary diagnosis of hip fracture constituted 2 percent of all female nursing home residents.
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No data are available to determine the average
length of stay for the 34 percent of hip fracture pa-
tients who remain in the nursing home for one year
or longer. On the basis of data from the 1985 Na-
tional Nursing Home Survey, Spence and Wiener
(1 14) estimated that 36 percent of all nursing
home residents admitted in 1985 would remain in
the nursing home more than one year, including
17 percent who would remain for one to three
years, 9 percent who would remain for three to
five years, and 10 percent who would remain for
more than five years. One could use these figures,
which are not hip fracture-specific, to estimate av-
erage length of stay for long-stay hip fracture pa-
tients, subtracting 2 percent from one of the length
of stay categories to total to 34 percent. Alterna-
tively, one could assume that nursing home stays
longer than one year generally are not attributable
to hip fracture.

In considering these two alternatives, it is im-
portant to keep in mind the relatively high back-
ground level of nursing home use among very old
people. In 1985,22 percent of individuals age 85
and over were in a nursing home at any one time,
compared with only 1 percent of individuals age
65 to 74 and 6 percent of individuals age 75 to 84
(133). Older females are more likely than older
males to be in a nursing home, and in 1985,25 per-
cent of females age 85 and over were in a nursing
home at any one time.25

Several studies have shown that hip fracture pa-
tients who remain in a nursing home for longer
than six months or a year tend to be over age 80,
female, lacking in family involvement, disori-
ented, and unable to transfer from bed to chair,
bathe, or ambulate without assistance (7,57,81).
These characteristics predict nursing home place-
ment irrespective of hip fracture.

In addition, as noted earlier, some individuals
fracture their hip while they are living in a nursing

home. These individuals are almost always read-
mitted to the nursing home when they are dis-
charged from the hospital (26,5 1,79), and they are
likely to remain in the nursing home for the rest of
their lives. According to the 1985 National Nurs-
ing Home Survey, more than 18,000 individuals
were discharged from a nursing home to a short-
stay hospital with a primary discharge diagnosis
of hip fracture (130); virtually all these individu-
als had an additional discharge code (E code) indi-
cating that the hip fracture was the result of an
accidental fall (39). One cannot be sure that all
these individuals experienced a new hip fracture
in the nursing home, but it is likely that most did.

Some nursing homes do not formally discharge
residents when the residents are hospitalized; thus
the number of individuals who fracture their hip
while they are living in a nursing home may be
greater than 18,000. Unpublished data from the
1987 National Medical Expenditure Survey indi-
cate that 34,000 nursing home residents were hos-
pitalized with a primary hospital diagnosis of hip
fracture in 1987 (126). If all of these 34,000 indi-
viduals survived and returned to the nursing home
from the hospital, they would constitute about
one-third of all hip fracture patients discharged
from a short-stay hospital to a nursing home in
that year.

Given that the majority of hip fracture patients
are age 80 or over, that hip fracture patients who
remain in a nursing home for a prolonged period
generally have characteristics that predict nursing
home placement irrespective of hip fracture, and
that a large number of nursing home residents
fracture their hip in the nursing home and return to
the nursing home after discharge from the hospi-
tal, it is not surprising that some hip fracture pa-
tients who are discharged from the hospital to a
nursing home are still in a nursing home one year
after their fracture. Nor is it likely that their pro-

ZS @ the basis Of &ta  from tie Nati(mal  Motia]ity  Follow back Survey, Kemper and Murtaugh  (60) concluded  that among  fenlales  who died

in 1986, the proportion that had spent some time in a nursing home before their death was 9 percent for those who  died at age 45 (o 64,2 I percent

for those who died at age 65 to 74,42 percent for those who died at age 75 to 84,65 percent for those who  died at age 85 to 94, and 77 percent for

those who died over age 95. About half of all persons who entered a nursing home spent at least one year there.



40 I Hip Fracture Outcomes in People Age 50 and Over

longed nursing home stays are primarily attribut-
able to their hip fracture.

For these reasons, OTA concluded that the
maximum nursing home length of stay that should
be attributed to hip fracture is one year and that in-
cluding longer stays would allocate expenditures
to hip fracture that are actually attributable to frail-
ty and dementia in very old people, lack of altern-
ative care settings, and other factors. Undoubtedly,
there are some cases in which a prolonged nursing
home stay is attributable to hip fracture. If there
are many such cases, OTA’s decision to use a one-
year maximum length of stay for this analysis will
result in an underestimation of expenditures for
nursing home care for hip fracture patients. On the
other hand, OTA’s estimate of expenditures for
nursing home care may be too high since no reduc-
tion was made to account for the large number of
cases in which individuals fracture their hip while
they are in a nursing home and return to the nurs-
ing home after their hospital discharge; many of
these individuals probably would have stayed in
the nursing home for a prolonged period even if
they had not fractured their hip. The potential
overestimation of expenditures for nursing home
care from the latter cases probably outweighs any
underestimation of expenditures due to cases in
which a nursing home stay longer than one year is
legitimately attributable to hip fracture.

In addition to hip fracture patients who are ini-
tially discharged from the hospital to a nursing
home, some hip fracture patients are initially dis-
charged home or to a rehabilitation facility and lat-
er admitted to a nursing home. As noted earlier,
the Post Acute Care Study found that 80 of the 227
hip fracture patients in DRG 209 were initially
discharged from the hospital to a nursing home
(1 39). Among the other 147 hip fracture patients
in this DRG, 8 percent of those who were initially
discharged home and 22 percent of those who
were initially discharged to a rehabilitation facil-
ity were in a nursing home by one year post-dis-
charge. Of the 379 hip fracture patients in DRGs
210, 211, and 236, 202 were initially discharged
from the hospital to a nursing home. Among the
other 177 hip fracture patients in these DRGs, 8

percent of those initially discharged home and 17
percent of those initially discharged to a rehabili-
tation facility were in a nursing home by one year
post-discharge. These individuals who were ini-
tially discharged home or to a rehabilitation facil-
ity but were in a nursing home by one year
post-discharge constitute 6 percent of all hip frac-
ture patients in the study sample. OTA does not
have information about the reason these individu-
als were admitted to a nursing home. Lacking this
information, OTA assumed that their nursing
home admission was attributable to their hip frac-
ture. OTA also does not have information about
average length of nursing home stay for these indi-
viduals. Since they were initially discharged to
home or a rehabilitation facility, OTA assumed
that, on average, they were in a nursing home for
10 of the 12 months in the first year post-dis-
charge. This assumption may result in an overes-
timation of the use of and expenditures for nursing
home care by hip fracture patients.

Most hip fracture patients receive skilled level
nursing home care, at least for their first few
months in the nursing home, and many receive
Medicare reimbursement for the first weeks of
care, thus reimbursement for their care is likely to
be above the average reimbursement for all resi-
dents. In 1985, the average monthly charge for
nursing home care was $1,456. This overall aver-
age includes an average monthly charge of $2,141
for individuals for whom Medicare was the prima-
ry payer, $1,998 for individuals for whom Medic-
aid was the primary payer and the resident was
receiving skilled level care, $1,292 for individuals
for whom Medicaid was the primary payer and the
resident was receiving intermediate level care,
and $1,450 for residents who were paying for their
own care (1 33). The average monthly charge for
residents with a primary diagnosis of hip fracture
was $1,608 in 1985 (134), compared with the av-
erage monthly charge of $1,456 for all residents,
noted above. On the basis of figures from the 1985
National Nursing Home Survey and HCFA’s
Skilled Nursing Home Facility Input Price Index,
Kemper et al. (61) estimated that the average
annual nursing home charge for 1990 was $25,000
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or $2,083 per month.26 Thus, OTA estimated the
1990 nursing home expenditure for hip fracture
patients as $2,293 per month ($2,083 multiplied
by the ratio of $1,608 to $1 ,456).

For the 66 percent of hip fracture patients dis-
charged to a nursing home who remain in the nurs-
ing home less than a year, the weighted average
expenditure for nursing home care based on the
length of stay figures given above and a payment
of $2,293 per month is $6,810 per patient for
1990. For the 34 percent of patients discharged to
a nursing home who remain in the nursing home at
one year post-discharge, the average per patient
expenditure for nursing home care, based on the
same figures and assuming a maximum attribut-
able length of stay of one year, is $27,516 per pa-
tient for 1990. Combining these two amounts, the
weighted average per patient expenditure for nurs-
ing home care for hip fracture patients who are dis-
charged from the hospital to a nursing home is
$13,849 for 1990. For hip fracture patients who
are initially discharged home or to a rehabilitation
facility but later admitted to a nursing home, the
average per patient expenditure for nursing home
care is $22,930 for 1990. Assuming that 41 per-
cent of all hip fracture patients are discharged
from the hospital to a nursing home and that 6 per-
cent are initially discharged home or to a rehabili-
tation facility but later admitted to a nursing
home, the average per patient expenditure for
nursing home care for all hip fracture patients is
$7,054 for 1990.

If it were assumed that nursing home stays be-
yond one year are attributable to hip fracture and
Spence and Wiener’s figures for average length of
stay beyond one year for all nursing home resi-
dents were used (subtracting 2 percent from the
one- to three-year length of stay category to total
to 34 percent), the average per patient expenditure
for the 34 percent of hip fracture patients dis-

charged from the hospital to a nursing home who
remain in the nursing home at one year post-dis-
charge would be $93,878 for 1990. Combining
this amount with the $6,810 estimate for patients
who remain in the nursing home less than one year
yields a weighted average per patient expenditure
of $36,412 for 1990. Assuming that 41 percent of
all hip fractures patients are discharged to a nurs-
ing home, the average per patient expenditure for
all hip fracture patients would be $14,929 for
1990. If it were additionally assumed that the 6
percent of hip fracture patients who are initially
discharged home or to a rehabilitation facility but
later admitted to a nursing home also remain in the
nursing home beyond one year, using Spence and
Wiener’s figures for length of stay, the average per
patient expenditure for all hip fracture patients
would be $20,286 for 1990. As noted earlier, how-
ever, OTA believes that, in general, expenditures
for nursing home stays beyond one year are not le-
gitimately attributable to hip fracture.

I Use and Expenditures for Care in a
Rehabilitation Facility or Another
Short-Stay Hospital

Some hip fracture patients are discharged from the
hospital to a free-standing rehabilitation hospital,
a rehabilitation unit in a short-stay hospital, or
another type of unit in a short-stay hospital. In
addition, some patients are readmitted to a short-
stay hospital in the year following their fracture.
The National Hospital Discharge Survey does not
collect information about discharges to rehabilita-
tion facilities, but discharges to rehabilitation fa-
cilities are probably included in the survey
response category, discharges to another short-
stay hospital. Data from the 1988 survey show
that an average of 7 percent of hip fracture patients
age 50 and over were discharged to a short-stay

26 ~is num~r  n~ight be t(x) IOW. AccLJrding  to a 1988 survey of state Medicaid programs, the average Perdiem for Medicaid SNF care was

$60.65 ($1 ,820 per month) in 1988 and the average perdiem for Medicaid ICFcare was $46.03 ($ I ,382 per month) in 1988. These rates varied
greatly from state to state (8). The state Medicaid programs estimated that private pay rates were $11.98 per day higher for SNFcare and $10.19
per day higher for ICF care in 1987. Neu and Harrison (89) report that in 1984/85, Medicare allowed charges for one day of skilled care were
$ I I 0.63 for patients in DRG 209, $ I I 8.49 for patients in DRG 210, and $1 I I .80 for patients in DRG 236.
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hospital (see table 17). The proportion varies for
different age groups but shows no obvious trend to
increase or decrease with increasing patient age.
The 1991 National Hospital Discharge Survey
found that an average of 13 percent of hip fracture
patients age 50 and over were discharged to a
short-stay hospital, again with no obvious trend to
increase or decrease with increasing patient age
(see table 18).

A review of 1988 Medicare data conducted for
PROPAC found that 8 percent of hip fracture pa-
tients age 65 and over were discharged to a reha-
bilitation facility (102). Hip fracture patients age
85 and over were less likely than those under age
85 to be discharged to a rehabilitation facility, and
black patients were less likely than white patients
to be discharged to a rehabilitation facility.

The University of Minnesota’s Post Acute Care
Study, which included Medicare beneficiaries dis-
charged from 52 hospitals in three metropolitan
areas in 1988 and 1989, found that of the 227 hip
fracture patients in DRG 209, 16 percent (36 pa-
tients) were discharged from the hospital to a reha-
bilitation facility (53, 139). Of the 379 patients in
DRGs 210,211, and 235, 14 percent (53 patients)
were discharged to a rehabilitation facility. Six
weeks later, most of these patients had left the re-
habilitation facility to go home or to a nursing
home.

The proportion of hip fracture patients dis-
charged to a rehabilitation facility varies in differ-
ent geographic areas and among hospitals. The
study of hip fracture patients treated in seven
Maryland hospitals between 1984 and 1986 found
that less than 5 percent of patients were discharged
to a rehabilitation facility (79). In contrast, a study
of hip fracture patients discharged from one hospi-
tal in Boston in 1983 and 1984 found that 40 per-
cent were discharged to a rehabilitation facility
(50). The high proportion of patients discharged to
a rehabilitation facility in the latter study is not
replicated in any other study OTA is aware of and
probably reflects the availability of this type of
service in Boston at the time of the study and refer-
ral practices at the discharging hospital.

The proportion of hip fracture patients dis-
charged to a rehabilitation facility maybe increas-
ing (78). From 1984 to 1985, only 3 percent of hip
fracture patients in DRGs 209 and 210 received
Medicare payment for post-hospital care in a reha-
bilitation facility (90) compared with 8 percent in
1988 (102). Since rehabilitation facilities are ex-
empt from PPS, there is probably a financial in-
centive for greater use of these facilities for
Medicare beneficiaries.

Average length of stay for hip fracture patients
in rehabilitation facilities is short. In 1984 and
1985, the average length of stay in a rehabilitation
facility was 8.8 days for Medicare beneficiaries in
DRG 209 and 10.1 days for Medicare beneficia-
ries in DRG 210 (90).

Many hip fracture patients are readmitted to a
short-stay hospital in the year following their frac-
ture, sometimes for complications resulting from
the fracture or treatment they received for the frac-
ture. Among 536 hip fracture patients who were
treated in seven Maryland hospitals from 1984 to
1986 and survived for at least one year, 35 percent
were rehospitalized in the year following their
fracture (80). Among 1,045 hip fracture patients
treated in 57 hospitals in five states in 1985 and
1986, 42 percent of those discharged alive were
rehospitalized in the year following their fracture,
and the average length of stay for these rehospital-
ization was eight days (51 ).

Many hip fracture patients who are rehospital-
ized in the year following their fracture are hos-
pitalized for conditions unrelated to the fracture.
To determine the proportion of patients rehos-
pitalized for fracture-related conditions, HCFA
convened a panel of orthopedic surgeons to devel-
op lists of potential adverse events for patients
who receive one of two treatments for hip fracture:
partial hip replacement or reduction and internal
fixation (122). Based on the lists of adverse events
and associated time frames developed by the pan-
el, HCFA concluded that in 1986, 5 to 10 percent
of the patients were rehospitalized in the year fol-
lowing their original hospital discharge for a
condition related to their hip fracture. A larger
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proportion of the patients was rehospitalized for
any cause.27

On the basis of the preceding discussion, OTA
estimates that 12 percent of all hip fracture pa-
tients are discharged from the original hospital to a
rehabilitation facility or another short-stay hospi-
tal. This figure is the average of the figures on dis-
charges to short-stay hospitals from the 1988 and
1991 National Hospital Discharge Surveys and
discharges to rehabilitation facilities from the Post
Acute Care Study and the study conducted for
PROPAC. Using this figure assumes that most
discharges to short-stay hospitals in the National
Hospital Discharge Survey are actually discharges
to rehabilitation facilities.

On the basis of the findings of Neu and Harri-
son (89), OTA estimates that the average length of
stay for hip fracture patients who are discharged to
a rehabilitation facility or other short-stay hospital
is nine days.

To determine the average per patient expendi-
ture for post-hospital care in a rehabilitation facil-
ity or another short-stay hospital, OTA used the
average charge for a hospital day, $687 in 1990
(3).28 Using this figure, the average expenditure
for hip fracture patients discharged to a rehabilita-
tion facility or short-stay hospital is $6,183 (nine
days multiplied by $687 per day) for 1990. As-
suming that 12 percent of hip fracture patients
were discharged to a rehabilitation facility or
another short-stay hospital, the weighted average
per patient expenditure for all hip fracture patients
is $742 for 1990. These amounts may overesti-
mate the true amounts because they are based on
hospital charges.

OTA further assumed that 8 percent of hip frac-
ture patients (the midpoint of HCFA’s 5 to 10 per-
cent figures cited above) were readmitted to a
short-stay hospital for a fracture-related condition
at some time in the year following their fracture
and that these patients had an average length of

stay in the short-stay hospital of eight days, based
on the study of hip fracture patients treated in 57
hospitals in five states (51). Using these figures,
the average per patient expenditure for hip fracture
patients rehospitalized in a short-stay hospital is
$5,496 for 1990. The weighted average per patient
expenditure for all hip fracture patients is $440.

I Use and Expenditures for
Home Care Services

Some hip fracture patients receive paid home care
services either immediately after their discharge
from the hospital or later in the first year post-frac-
ture. In addition, many patients receive unpaid
home care services provided by family members
and others. The discussion below pertains only to
paid home care services. Unpaid services pro-
vided by family members and others are discussed
later in this document.

Medicare pays for some types of home care, in-
cluding skilled nursing, physical therapy, and
home health aide services. In 1984 and 1985,26
percent of hip fracture patients in DRG 209, 25
percent of hip fracture patients in DRG 210, and
25 percent of all patients in DRG 236 received
Medicare-covered home health care services
sometime in the first six months post-discharge
(89,90). Most of these services were provided in
the first two months post-discharge. Patients in
DRGs 209 and 236 received an average of 16
Medicare-covered home health care visits in the
first 60 days post-discharge and an additional four
Medicare-covered visits by 190 days post-dis-
charge (89). Patients in DRG 210 received an av-
erage of 18 Medicare-covered home health care
visits in the first two months post-discharge and
an additional six Medicare-covered visits by 190
days post-discharge. The use of Medicare-cov-
ered home health services by all patients in DRG
209 increased with age from 28 percent of those

27 Fron) 197(j to  1988, there were 334 or more hospital discharges per year per 1,000 persons age 65 and over in [he United States(1). ~us,

at least one-third of elderly people are hospitalized per year for all causes.

28 A HA d(ks not  provide information abou[  average payment for a hospital day.



44 I Hip Fracture Outcomes in People Age 50 and Over

under age 70, to 34 percent of those age 70 to 74,
39 percent of those age 75 to 79, and 41 percent of
those age 85 to 89, and then decreased to 32 per-
cent of those age 89 and over (90). The use of
Medicare-covered home health services by all pa-
tients in DRG 210 varied with patient age but
showed no obvious trend to increase or decrease
with increasing patient age.

A review of 1988 Medicare data conducted for
PROPAC found that an average of 31 percent of
hip fracture patients age 65 and over received
Medicare-covered home health services (102).
Hip fracture patients age 85 and over were less
likely than those under age 85 to receive home
health services, and white patients were less likely
than black patients to receive home health ser-
vices.

The University of Minnesota’s Post Acute Care
Study found that of the 227 hip fracture patients in
DRG 209, 27 percent (62 patients) were dis-
charged from the hospital to home with paid home
care services (53, 139). At six weeks post-dis-
charge, 93 percent of these patients were still at
home, and 7 percent were in an institution. Of the
379 hip fracture patients in DRGs 210, 211, and
236, 14 percent (53 patients) were discharged
from the hospital to home with paid home care ser-
vices (53, 139). At six weeks post-discharge, 92
percent of these patients were still at home, and 8
percent were in an institution.

The previously cited study of 657 hip fracture
patients treated in seven Maryland hospitals from
1984 to 1986 found higher use of paid home care
services in the early post-discharge period and a
drop off in service use by six months post-fracture
(55). The study collected information about 10
types of paid home care services, including both
home health and other nonmedical home care ser-
vices. The 10 types of home care services were
personal care, domestic care, meals on wheels,
medical supervision, nursing care, physical thera-
py, indoor mobility assistance, outdoor mobility
assistance, emotional support, and assistance with
arranging services. At two months post-fracture,
27 percent of the hip fracture patients were receiv-
ing one or more of these types of services for an
average of 24 hours per week with an average ex-

penditure from all sources of $182 per week. By
six months post-fracture, only 17 percent of the
patients were receiving any of the home care ser-
vices, and those receiving the services were re-
ceiving fewer hours, an average of 17 hours per
week, with an average expenditure from all
sources of $87 per week. Patients who received
home care services were in poorer physical condi-
tion on average than patients who did not receive
the services.

In evaluating the impact of hip fracture on the
use of home care services, it is important to con-
sider the background levels of use of these ser-
vices by all elderly people and by elderly people
with physical impairments. With respect to ser-
vice use by all elderly people, the Supplement on
Aging of the 1985 National Health Interview Sur-
vey found that 1 percent of persons age 65 and
over reported receiving homemaker services in
the previous year; 3 percent reported receiving
visiting nurse services; and 2 percent reported re-
ceiving home health aide services (128). Individu-
als over age 75 were more likely than individuals
age 65 to 74 to use these services, and females
were more 1ikely than males to use each of the ser-
vices; nevertheless, only 6 percent of females over
age 75 reported using any of the services in the
previous year. Thus, the use of home care services
by hip fracture patients is considerably higher
than the use of these services by elderly people in
general.

With respect to service use by elderly people
with physical impairments, the 1982 National
Long Term Care Survey found that 26 percent of
elderly individuals with chronic disabilities who
were unable to care for themselves independently
were receiving paid home care services (73). This
number includes 5 percent who were receiving
only paid services and 21 percent who were re-
ceiving both paid and unpaid home care services.
Thus the use of home care services by hip fracture
patients is similar to the use of home care services
by all elderly people with physical impairments,
at least in the early post-discharge period.

In this context, it is interesting to note that 17
percent of the 657 hip fracture patients in the
Maryland study cited above were receiving paid
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home care services at an average cost of $94 per
week before their hip fracture (55). The proportion
receiving paid home care services and the average
expenditures for the services were considerably
higher at two months post-fracture. By six months
post-fracture, however, the proportion of patients
receiving paid home care services was again 17
percent, and the average weekly expenditure for
home care services was lower than in the pre-frac-
ture period. Some individuals who were receiving
paid home care services before their hip fracture
probably were no longer receiving the services at
six months post-fracture because they had died or
were in a nursing home. Nevertheless, it is likely
that a considerable proportion of the individuals
who used paid home care services after their hip
fracture would have used these services even
without the fracture.

In 1984 and 1985, the average Medicare al-
lowed charge for home health care visits for per-
sons in DRGs 209, 210, and 236 was $53 per visit
(89). The average Medicare allowed charge for
home health care visits for all types of patients was
$51 in 1985,$55 in 1986(106),$62 in 1988(1 10),
and $69 in 1990 (123).

On the basis of the preceding discussion, OTA
estimates that 30 percent of hip fracture patients
received an average of 22 Medicare-covered home
health care visits in the first six months post-dis-
charge for an average per patient expenditure of
$1,518 ($69 multiplied by 22 visits). Using this
amount, the weighted average per patient expen-
diture for all hip fracture patients is $453 for 1990.

There may be an additional expenditure for
homemaker and other nonmedical home care ser-
vices for these or other hip fracture patients, but
little information is available to calculate the
amount. The expenditure of $1,518 for home
health care services includes payment for 17 home
health visits in the first two months post-dis-
charge: a total of 17 visits in two months amounts
to about two visits per week, which would entail a
weekly expenditure of $110 at 1986 rates. Kas-
hner and Magaziner (55) found that expenditures
for home care services averaged $182 per week at
two months post-fracture, thus leaving $72 per
week ($182 minus $11 O) for homemaker and oth-

er nonmedical home care services. This amount is
close to the $94 per week spent on home care by
patients in the pre-fracture period and the $87 per
week spent on home care by patients at six months
post-fracture. Thus one could assume that there is
no additional expenditure for nonmedical home
care services associated with hip fracture. Anec-
dotal evidence suggests that this assumption is
false. Instead, OTA assumed a weekly expendi-
ture of $50 (a little over half of the three amounts
above, $72, $94, and $87) for nonmedical home
care services for nine months, or $1,935. Adding
this amount for 17 percent of all hip fracture pa-
tients (the proportion that was receiving any home
care services at six months post-fracture in the
Maryland study), the weighted average per patient
expenditure for all hip fracture patients is $329 for
1990. This figure may overestimate expenditures
for nonmedical home care services in excess of the
services that would be used by individuals with
similar physical impairments who have not had a
hip fracture.

Combining the two figures gives an average ex-
penditure of $782 per patient for home health and
other nonmedical home care services for all hip
fracture patients.

| Use and Expenditures for
Physician Visits

As noted in the earlier section on in-hospital ser-
vices, in 1986, Medicare paid for an average of 11
post-operative physician visits for individuals
who received open reduction and internal fixation
of a hip fracture and eight post-operative v i sits for
individuals who received a total hip replacement
(63). Most of these visits were provided by physi-
cians in specialties different from the physician
who performed the surgery. It is not clear what
proportion of the visits occurred in the hospital
versus after the patient discharge from the hospi-
tal. Since OTA did not include expenditures for
these visits in the estimated expenditures for in-
hospital services discussed earlier, the expendi-
tures are included in this section. OTA does not
have any specific information about the number of
physician visits for hip fracture patients who re-
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ceive a partial hip replacement or for those who
are treated nonsurgically.

The study of 657 hip fracture patients treated in
seven Maryland hospitals from 1984 to 1986
found that 82 percent of the patients had at least
one visit to a physician’s office in the first two
months after hospital discharge and that these pa-
tients averaged 2.6 physician office visits in that
period (55). In the period from two to six months
post-fracture, 81 percent of the patients had at
least one visit to a physician’s office, and these pa-
tients averaged 4.1 physician office visits in that
time.

The National Ambulatory Medical Care Sur-
vey provides information about physician office
visits based on a nationally representative sample
of people of all ages. The survey data for 1991
show that there were 912,000 physician office
visits for people age 50 and over in any of the
following diagnostic categories: osteoporosis
(ICD-9-CM diagnostic code 733.0), fracture of
the vertebral column without mention of spinal
cord injury (ICD-9-CM diagnostic code 805),
fracture of the radius and ulna (ICD-9-CM diag-
nostic code 813), and fracture of the neck of the fe-
mur (ICD-9-CM diagnostic code 820) (108).
Further differentiation of the 912,000 physician
office visits by the four diagnostic categories, by
patient age, or by patient gender results in statisti-
cally unreliable data. By combining data on physi-
cian office visits for 1989 and 1990 from the
National Ambulatory Medical Care Survey, how-
ever, it is possible to obtain statistically reliable
data for the number of physician office visits for
people age 50 and over in these diagnostic catego-
ries. The two-year data show 996,000 office visits
for people age 50 and over with a hip fracture, in-
cluding 891,000 office visits for those age 65 and
over with a hip fracture (107).29

According the 1988 National Hospital Dis-
charge Survey, about 20,000 people age 50 to 64
were discharged alive from the hospital with a

first-listed diagnosis of hip fracture. Assuming
that physician office visits reported in the 1989
and 1990 National Ambulatory Medical Care Sur-
veys were evenly distributed between the two
years (1989 and 1990), one could conclude that
the 20,000 hip fracture patients received 52,500
office visits (996,000 minus 891,000, divided by
two years) or about three visits per patient. In
1988, there were about 209,000 people age 65 and
over who were discharged alive from the hospital
with a first-listed diagnosis of hip fracture. Again,
assuming that the physician office visits reported
in the 1989 and 1990 National Ambulatory Medi-
cal Care Surveys were distributed even] y between
the 2 years, one could conclude that the 209,000
hip fracture patients received 445,500 physician
office visits (891 ,000 divided by two years) or
about two visits per patient. It is unclear why the
average number of physician office visits based on
data from the National Ambulatory Medical Care
Survey is lower than the average number of physi-
cian office visits from the Maryland study.

Using the figures on Medicare payments for
post-operative physician visits and the Maryland
figures on physician office visits, OTA estimates
that hip fracture patients age 50 and over receive
an average of eight physician visits per patient.
Table 19 shows the Medicare submitted and al-
lowed charges for 1990 for all types of physician
office visits listed in the 1990 CPT codebook. For
individuals age 65 and over, OTA used an average
of the Medicare allowed charges for established
patients—$67—multiplied by eight visits, yield-
ing $536 for 1990. For individuals age 50 to 64,
OTA used an average of the Medicare submitted
charges for established patients—$89—multi-
plied by eight visits, yielding $712 for 1990. Ac-
cording to the 1988 National Hospital Discharge
Survey, 9 percent of hip fracture patients age 50
and over were age 50 to 64; the comparable figure
for 1991 was 8 percent. Assuming that an average
of 8 percent of hip fracture patients age 50 and

29 Hip frac~re cou]d  have been the pfirnary  diagnosis or one of the secondary diagnoses listed by the physician who reported these visits
( 107).
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CPT/HCPCS Average Medicare Average Medicare
code Type of physician office visit submitted charges allowed charges

90000

90010
90015
90017
90020

90030

90040
90050
90060
90070
90080

$40
46

58

6 8

107

$29
36
44
49
77

New patient: Office and other
outpatient medical service,
new patient; brief service

..limited service

. . intermediate service
extended service
..comprehensive service

Established patient: Office and
other outpatient medical ser-
vice, established patient;
minimal 37 26

.. brief service 61 45

..limited service 110 82

.intermediate service 135 104
extended service 102 77
..comprehensive service 87 65

CPT/HCPCS = codes for procedures and serwces performed by physicians as hsted  m the Current Pmcedura/ Ter-
minology (CPT) codebook and the HCFA common procedures cochng system (HCPCS).

SOURCE U.S Department of Health and Human Services, Health Care Fmancmg  Administration, Off Ice of Research
and Demonstrations, unpublished data, 1993

over are age 50 to 64 and the remaining 92 percent
are age 65 and over, the weighted average expen-
diture for physician visits for all hip fracture pa-
tients age 50 and over is $550 per patient for 1990.

| Use and Expenditures for Outpatient
Physical Therapy

Some hip fracture patients receive physical thera-
py after their discharge from the hospital. Medi-
care covers in-home physical therapy as part of the
home health care benefit, and in-home physical
therapy was included in the Medicare-covered
home health care services discussed earlier. OTA
is not aware of any data on the use of office-based
physical therapy for hip fracture patients, al-
though anecdotal evidence suggests that some hip
fracture patients receive office-based physical
therapy (34). The literature on hip fracture that
OTA has reviewed does not mention the use of of-
fice-based physical therapy, and other analyses of

the cost of hip fractures generally do not include
payments for office-based physical therapy.

Some nursing home residents with a hip frac-
ture receive physical therapy that is billed to
Medicare as a Part B service in addition to pay-
ments from Medicare or other sources for their
nursing home care. OTA does not have any data on
the use of or expenditures for this service.

Given the lack of information about expendi-
tures for nursing home or office-based physical
therapy and the inclusion of expenditures for in-
home physical therapy earlier in this document,
OTA decided not to include an additional payment
for outpatient physical therapy.

| Use and Expenditures for Emergency
Room and Ambulance Services

Many hip fracture patients are first evaluated in a
hospital emergency room before being admitted
to the hospital. For Medicare payment purposes,
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Average Medicare Average Medicare
CPT/HCPCS Type of emergency room service submitted charges allowed charges

90500 Emergency department service,
new patient minimal service $39 $21

90505 ..brief service 46 25
90510 ..limited service 63 36
90515 ..intermediate service 92 52
90517 ..extended service 141 83
90520 ..comprehensive service 187 114
90530 Emergency department service,

established patient, minimal
service 38 17

90540 ..brief service 49 26
90550 ..limited service 60 31
90560 . intermediate service 77 39
90570 ..extended service 102 51
90580 ..comprehensive service 144 65

CPT/HCPCS = codes for procedures and services performed by phystclans  as Ilsted m the Current FWcedura/ Ter-
minobgy (CPT) codebook and the HCFA common procedures coding system (HCPCS).

SOURCE: U S. Department of Health and Human Services, Health Care Financing Admmwtratlon, Off Ice of Research
and Demonstrations, unpublished data, 1993.

hospital emergency room services, including radi-
ology services for emergency room patients, are
considered part of the inpatient care for individu-
als who are admitted to the same hospital before
midnight of the next day. Thus there is generally
no additional expenditure for hospital emergency
room services for hip fracture patients whose hos-
pital care is paid for by Medicare (i.e., 94 percent
of those age 65 and over and 15 percent of those
age 50 to 64). There maybe an additional expendi-
ture, however, for the physician who sees the pa-
tient in the emergency room. To determine the
amount of this expenditure, OTA obtained 1990
data on the average Medicare submitted and al-
lowed charges for the physician emergency room
services listed in the 1990 CPT codebook (see
table 20). Using an average of the Medicare al-
lowed charges for physician emergency room ser-
vices for new patients, OTA estimates that the per
patient expenditure for physician emergency

room services for hip fracture patients whose hos-
pital care is paid for by Medicare is $55 for 1990.

For hip fracture patients whose hospital care is
paid for by a source other than Medicare (i.e., 6
percent of those age 65 and over and 85 percent of
those age 50 to 64), there maybe an additional ex-
penditure for emergency room services, including
radiology, as well as for physician emergency
room services. OTA is not aware of any data on ex-
penditures for emergency room services for hip
fracture patients whose care is paid for by a source
other than Medicare. Moreover, Medicare in-
formation that might be useful in estimating these
expenditures is not available because Medicare
payments for emergency room and other hospital
outpatient services are determined retrospective-
ly, on a hospital-specific basis, using a mix of
costs and charges from various cost centers, and
national data that differentiate payments by type
of service are not compiled ( 143). Lacking this in-
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formation, OTA assumed a per patient expendi-
ture of $200 for emergency room services for hip
fracture patients whose care is paid for by a source
other than Medicare. In addition, using an average
of the Medicare submitted charges for physician
emergency room services for new patients (see
table 20), OTA estimated that the per patient ex-
penditure for physician emergency room services
for these patients is $95. Combining these figures
yields an average per patient expenditure of $295
for all emergency room services, including radiol-
ogy and physician services, for hip fracture pa-
tients whose hospital care is paid for by a source
other than Medicare.

It is likely that almost all hip fracture patients
are taken to the hospital by ambulance. Expendi-
tures for ambulance services vary greatly in differ-
ent parts of the country. Lacking national data on
the average expenditure for ambulance services,
OTA assumed a $200 expenditure per patient.

Combining the figures discussed above, the av-
erage per patient expenditure for emergency room
and ambulance services for hip fracture patients
whose care is paid for by Medicare is $255. For
hip fracture patients whose care is paid for by a
source other than Medicare, the comparable figure
is $495. Assuming that 94 percent of hip fracture
patients age 65 and over receive care paid for by
Medicare and 6 percent receive care paid for by a
source other than Medicare, the combined average
per patient expenditure for emergency room and
ambulance services for hip fracture patients age
65 and over is $269 for 1990. Assuming that 15
percent of hip fracture patients age 50 to 64 re-
ceive care paid for by Medicare and 85 percent re-
ceive care paid for by a source other than
Medicare, the combined average per patient ex-
penditure for emergency room and ambulance ser-
vices for hip fracture patients age 50 to 64 is $459
for 1990. Assuming further that an average of 8
percent of hip fracture patients age 50 and over are
age 50 to 64 and the remaining 92 percent are age
65 and over, the weighted average expenditure for
emergency room and ambulance services for all
hip fracture patients age 50 and over is $284 for
1990.

I Use and Indirect Costs of Informal Care
Many hip fracture patients receive informal (un-
paid) assistance from their family and friends.
OTA is aware of only one completed study that
has attempted to quantify the informal care re-
ceived by hip fracture patients (55). The study of
657 hip fracture patients age 65 and over who were
treated in seven Maryland hospitals between 1984
and 1986 found that most of these individuals
were receiving a substantial amount of care from
family and friends before their fracture. In the
week before their fracture, 82 percent of the pa-
tients received an average of 41 hours of informal
care from their families or friends. At two months
post-fracture, 88 percent of the patients were re-
ceiving an average of 44 hours per week of infor-
mal care-an increase that was not statistically
significant. By six months post-fracture, the pro-
portion of patients receiving care and the average
hours of care per week had decreased; at that
point, 84 percent of patients were receiving an av-
erage of 39 hours of unpaid care per week.

Although the Maryland study found very little
change in the proportion of patients receiving in-
formal care and the amount of care they received,
the type of informal care provided for these pa-
tients changed considerably. Before the patient’s
fracture, unpaid caregivers were more likely to be
assisting with shopping, transportation, and ar-
rangements for medical services, whereas after the
fracture, they were more likely to be assisting with
housework and helping the patient to transfer
from bed to chair, walk indoors, and get to the
toilet.

Researchers at the University of Minnesota are
currently analyzing the findings of a study of in-
formal care provided for Medicare beneficiaries
with a hip fracture or stroke. The subjects for this
study are a subsample of subjects from the Post
Acute Care Study. The researchers interviewed
family caregivers of 157 hip fracture patients at
two weeks, six weeks, six months, and one year
after the patient discharge from the hospital (52).
Preliminary data from the study show that 70 per-
cent of the family caregivers reported providing
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informal care of some kind before the patient’s
fracture, compared with 82 percent in the Mary-
land study. At 6 weeks post-fracture, 92 percent of
the family caregivers reported providing informal
care of some kind. Once the findings of this study
are fully analyzed, they will provide better in-
formation than is currently available about the
amount and types of informal care provided for
hip fracture patients.

Given the limited available information about
changes in the amount and types of informal care
provided for an individual following a hip frac-
ture, OTA decided not to attempt to estimate the
indirect costs of informal care for hip fracture pa-
tients. As noted above, the only completed study
of informal caregiving for hip fracture patients
found that the proportion of patients receiving in-
formal care and the hours of care increased in the
post-fracture period, but the increases were not
statistically significant. There were significant
changes from pre- to post-fracture in the types of
care provided, and it might be possible to attribute
costs to some types of care and not others in a way
that would result in a significant change in costs
from pre- to post-fracture; to OTA’s knowledge,
however, there are no generally accepted criteria
for making such an attribution of costs. Thus de-
spite the important role that families and friends
play in caring for hip fracture patients, OTA’s esti-
mate of expenditures for post-hospital services for
hip fracture patients does not include an amount
for the indirect costs of informal care.

■ OTA’s Estimate of Total Per Patient
Expenditures for Post-Hospital and
Other Outpatient Services

Table 21 summarizes OTA’s estimate of 1990 per
patient expenditures for post-hospital and other
outpatient services for hip fracture patients age 50
and over. It is interesting to note that the total
amount for these services exceeds the total per pa-
tient expenditures for in-hospital services for hip
fracture patients age 65 and over (see table 7), thus

Estimated
per patient

Post-hospital services expenditure

Nursing home care
Post-hospital care in a rehabilitation

facility or other short-stay hospital
Readmission to a short-stay hospital
Home health care
Nonmedical home care
Physician visits
Outpatient physical therapy
Emergency room and ambulance

services
Total

$7,054

742
440

453
329
550

—

284
9,852

SOURCE: Office of Technology Assessment, 1993

reflecting the importance of post-hospital services
in determining overall expenditures for the care of
these patients.

LONG-TERM FUNCTIONAL IMPAIRMENT
FOLLOWING A HIP FRACTURE
Most people who have a hip fracture do not recov-
er their pre-fracture level of functioning. Different
studies have used different criteria to measure
functional capacity, including ability to walk in-
dependently; ability to perform activities of daily
living (ADLs), such as bathing, dressing, transfer-
ring, and toileting; and ability to perform instru-
mental activities of daily living (IADLs), such as
shopping, doing housework, and getting to places
out of walking distance. Using various combina-
tions of these criteria, four studies have found that
only about one-third of all elder] y hip fracture pa-
tients regain their pre-fracture level of functioning
(5,20,50,87). The previously cited study of 536
hip fracture patients treated in seven Maryland
hospitals found that more than 60 percent of the
patients regained their ability to walk indepen-
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dently and almost half regained their ability to
perform ADLs by six months post-fracture, but
less than one-third regained their ability to per-
form IADLs (80). At one year post-fracture, more
than 40 percent of the patients still could not walk
unaided; 60 percent could not perform all ADLs
independent y, and more than 80 percent could not
perform all IADLs independently.

Focusing on specific functional abilities, Ma-
rottoli et al. (82) found that only 8 percent of 120
hip fracture patients treated in two New Haven
hospitals from 1982 to 1988 were able to climb
stairs six months after their fracture, and only 15
percent were able to walk across a room without
assistance, although 74 percent were able to do so
with a cane or walker. Ability to transfer indepen-
dently from bed to chair decreased from 90 per-
cent before a hip fracture to 32 percent after the
fracture, although 68 percent of the patients could
transfer with the use of a cane or walker at six
months post-fracture. Ability to dress indepen-
dently decreased from 88 percent before a hip
fracture to 49 percent after the fracture.30

Most recovery of functional abilities following
a hip fracture occurs by six months post-fracture
(50,80). The Maryland study found that in the pe-
riod from 6 to 12 months post-fracture, about 10
percent of patients improved in their functional
abilities, but an equal proportion lost functional
abilities (80).

Factors that have been found to be associated
with failure to regain pre-fracture level of func-
tioning in some studies are older age (5,50,80,87),
female gender (5,80), race (30), poorer pre-frac-
ture physical condition and functioning (5,30,50,
82,87), impaired mental status (20,80,82,87), de-
pression (80,87), type of fracture (50,80), opera-
tive and post-operative complications (50),
post-operative delirium without dementia (80),

longer hospital stay (80), less arm strength (20),
and smaller size of the patient’s social network
(20,80). On the other hand, many of these factors
have not been found to be associated with failure
to regain pre-fracture level of functioning in other
studies.

Compared with older people who have not had
a hip fracture, hip fracture patients are more func-
tionally impaired, at least at six months and one
year post-fracture. Studies of nationally represen-
tative samples of older people indicate that 19 per-
cent of all people age 65 and over have difficulty
walking (129), and 19 percent are unable to per-
form at least one ADL or IADL independently
(77, 125). The proportion of older people who are
functionally impaired increases with age, and old-
er females are more likely than older males to be
functionally impaired. The 1984 Supplement on
Aging to the National Health Interview Survey
found that the proportion of older females unable
to walk independently increased from 12 percent
of those age 65 to 69 to 32 percent of those age 85
and over (129). The 1987 National Medical Ex-
penditure Survey found that the proportion of old-
er females unable to perform at least one ADL or
IADL independently increased from 11 percent of
those age 65 to 69 to 60 percent of those age 85 and
over (1 25).

The results of two longitudinal studies of
changes in functional abilities in older people il-
lustrate clearly the severe impact of a hip fracture.
One study of change in functional abilities over a
six-year period among 356 older people in
California found that a hip fracture led to signifi-
cantly greater loss of functional abilities than any
of the other acute medical conditions measured,
including heart attack, stroke, and cancer (54).
Another study of change in mobility over a six-
year period among 7,000 older people in three

30 Mmy s~dies  of ~)st.fracture  functional  capacity conducted  in Europe show that a larger proportion of hip fracture patients regain their

pre-fracture  level of functioning (see, for example, Ceder et al. (11), Jensen and Bagger (47), Jensen et al. (49), Kreutzfeldt  et al. (65), Thomas
and Stevens (11 5)). These studies use much broader criteria [o measure recovery of functional capacity, e.g., whether a patient returns home
after hospitalization, whether the patient receives any home care services, or a global clinical judgment about the patient’s functional capacity.
By these broader criteria, the studies cited in the text above also would have found that a larger proportion of patients regain their pre-fracture
level of functioning.
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locations (East Boston, Massachusetts; two coun-
ties in Iowa; and New Haven, Connecticut) found
that the risk for loss of mobility was two to five
times greater for people who had a hip fracture
than for people who did not (36). Moreover, the
relative risk of loss of mobility was greater fol-
lowing a hip fracture than a heart attack, stroke, or
cancer.

COMPARISON OF OTA’S ESTIMATES
WITH OTHER ESTIMATES OF
HIP FRACTURE OUTCOMES
As noted at the beginning of this document, OTA’s
estimates of expenditures for in-hospital, post-
hospital, and other outpatient services for people
with a hip fracture are considerably lower than
other frequently cited estimates of the cost of hip
fractures, even though the other estimates are for
earlier years and therefore would be expected to be
lower. A 1984 report prepared for the American
Academy of Orthopedic Surgeons concludes that
the annual cost of hip fractures was $7.3 billion, or
approximately $29,400 per patient, in 1984 (40).
A 1992 update of the 1984 report, also prepared
for the American Academy of Orthopedic Sur-
geons, concludes that the annual cost of hip frac-
tures was $8.7 billion, or approximately $34,400
per patient, in 1988 (100). A third report, prepared
for the National Institutes of Health concludes that
the per patient cost of hip fractures in 1988 ranged
from $41,723 for females age 50 to 54 to $37,968
for females age 85 and over (1 4).

The estimates from the 1984 and 1992 reports
prepared for the American Academy of Orthope-
dic Surgeons apply to all hip fracture patients,
whereas OTA’s estimate applies only to hip frac-
ture patients age 50 and over. The estimate from
the 1991 report prepared for the National Insti-
tutes of Health applies only to female hip fracture
patients age 50 and over. OTA has not calculated
per patient expenditures for hip fracture patients
under age 50. One would expect that average per
patient expenditures for in-hospital services for
hip fracture patients under age 50 might be higher
than for older hip fracture patients because pay-
ments by non-Medicare third-party insurers are

higher than Medicare payments. On the other
hand, the true cost of in-hospital care for younger
patients is probably lower because of the lesser
likelihood of complications and comorbidities
that drive up true costs. With respect to post-hos-
pital and other outpatient services, one would ex-
pect that average per patient expenditures for hip
fracture patients under age 50 would be consider-
ably lower than for older hip fracture patients be-
cause younger people are much less likely than
older people to be admitted to a nursing home.
Thus the fact that OTA’s estimate applies only to
hip fracture patients age 50 and over probably
does not account for the difference between OTA’s
estimate and the estimates from the 1984 and 1992
reports.

To make a precise comparison between OTA’s
estimate of expenditures for the care of hip frac-
ture patients age 50 and over in 1990 and the esti-
mates from the other reports, one would have to
convert all the figures to a common base year.
OTA has not undertaken that conversion. The fol-
lowing discussion focuses on the reasons for dif-
ferences between OTA’s estimate and the
estimates from the other reports using the dollar
figures presented in each report. Clearly, the dif-
ferences between OTA’s estimate and the esti-
mates from the other three reports would be much
larger if all the figures were converted to a com-
mon base year.

One reason that OTA’s estimate is lower than
the other three estimates is that it does not include
certain categories of costs included in the other es-
timates. The 1984 and 1992 reports prepared for
the American Academy of Orthopedic Surgeons
(40,100) include four categories of costs that are
not included in OTA’s estimate: 1 ) drugs; 2) non-
health sector goods and services; 3) prepaid costs
of insurance and administration of federal pro-
grams; and 4) lost productivity of wage earners
and homemakers. The 1991 report prepared for
the National Institutes of Health (14) includes
only one of these categories, lost productivity of
wage earners and homemakers.

In the category drugs, the 1984 report prepared
for the American Academy of Orthopedic Sur-
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geons includes $3.4 million,or$14perpatient, for
drugs prescribed in a physician’s office. This fig-
ure is based on information from the 1977 Nation-
al Ambulatory Medical Care Survey about the
number of physician visits for any musculoskele-
tal condition during which any prescription was
given and an assumption that 1.5 drugs were pre-
scribed in each visit (40). The 1992 report, also
prepared for the American Academy of Orthope-
dic Surgeons, includes $5 million, or $20 per pa-
tient, for the same expenditures. This figure is
based on reported per capita expenditures for pre-
scribed drugs for any musculoskeletal condition
from the 1980 National Medical Care Utilization
and Expenditure Survey, inflated to 1988 dollars
(loo).

OTA did not include expenditures for drugs in
its estimate because of the lack of information
about average use of or expenditures for drugs for
hip fracture patients. It should be noted, however,
that payment for drugs provided in the hospital for
patients whose hospital care is paid for by Medi-
care is included in the payment for hospital ser-
vices. Likewise, payment for drugs provided in a
nursing home for patients whose nursing home
care is paid for by Medicaid is included in the pay-
ment for nursing home care.

The category of expenditures non-health sector
goods and services, which is included in the 1984
and 1992 reports, refers to expenditures for trans-
portation to physicians’ offices, special diets, ex-
tra household help needed because of the patient’s
condition, retraining and education, and alter-
ations to a patient’s home. The 1984 report in-
cludes $900 mill ion, or $3,644 per patient, for this
category of expenditures. The 1992 report in-
cludes $875 million, or $3,445 per patient, for the
same category of expenditures. These figures
were based on the results of a 1978 study that
found that the non-health sector costs of illness

amount to 15 percent of total direct care costs
(Mushkin and Landefeld, 1978, cited in Holbrook
et al. (40)). This information is not specific to hip
fracture, and OTA is not aware of any such in-
formation that is specific to hip fracture, except
the information on use of paid and unpaid in-home
care that was discussed earlier.

The category of expenditures prepaid costs of
insurance and administration of Federal pro-
grams, which is included in the 1984 and 1992 re-
ports, refers to the net cost of insurance and
administrative expenses of federally-financed
programs. The 1984 report includes $270 million,
or $1,093 per patient, for this category of expendi-
tures. The 1992 report includes $339 million, or
$1,335 per patient, for the same category of ex-
penditures. These figures are based on HCFA esti-
mates that are not specific to hip fracture (40,100).
Moreover, administrative costs are generally in-
cluded in the reported expenditures for the pro-
grams. 31

The category of expenditures Zest productivity
of wage earners and homemakers is included in
all three other reports. The 1984 report includes
$92 million, or $375 per patient, for this category
of expenditures; these figures are based on the
number of days lost from work due to hip fracture
and the number of bed disability days for unem-
ployed female hip fracture patients from the 1970
through 1977 National Health Interview Surveys
(40). The 1991 report prepared for the National
Institutes of Health includes $3,968 per patient for
this category of expenditures for females age 50 to
64 and successively smaller amounts for older age
groups; these figures are based on the number of
days lost from work due to hip fractures as cited in
the 1984 report, the proportion of the population
in the labor force (39.35 percent), average daily
earnings ($97), the cost of housekeeping for the

3 10TA did not attempt m separate adminis~a[ive  and other components of reported expenditures for  hip fracture patients. OTA’S  Primary

purpose in calculating these expenditures was to develop figures for inclusion in the agency’s analysis of the costs and effectiveness of screen-
ing for osteoporosis. For this purpose, the impmant  consideration is the marginal change in expenditures with and without treatment. Adminis-
trative costs are unlikely to change in this context and therefore are not inqx)rtant  for this analysis, although other researchers may choose to
calculate these costs separately.
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population in the labor force ($46), and the cost of
housekeeping for the population not in the labor
force ($66) (14). The 1992 report prepared for the
American Academy of Orthopedic Surgeons in-
cludes $1,415 million, or $5,571 per patient, for
lost earnings of wage earners and homemakers
due to disability, based on the number of bed dis-
ability days for hip fracture patients from the 1988
National Health Interview Survey (100). The
1992 report also includes $260 million, or $1,024
per patient, for lost earnings of wage earners and
homemakers due to death.

OTA did not calculate an amount for lost pro-
ductivity of wage earners and homemakers for
several reasons. OTA’s primary purpose in calcu-
lating expenditures for hip fracture patients is to
develop figures for the agency’s analysis of the
costs and effectiveness of screening for osteopo-
rosis. Costs of lost productivity are nontransac-
tional costs that are not relevant for a costs and
effectiveness analysis. Moreover, estimates of the
costs of lost productivity are highly uncertain.
They are also likely to undervalue the work, in-
cluding housework, of women and minorities,
thus raising equity issues. Some analysts may pre-
fer to include an amount for lost productivity, but
the appropriate amount is unclear as evidenced by
the wide-ranging estimates in the other three re-
ports—$375 to $3,968 per patient.

Expenditures in the categories that are included
in the three other reports but not in OTA’s estimate
account for some of the differences between
OTA’s estimate and the other three estimates. The
remainder of the differences is largely accounted
for by differences in the amounts attributed to par-
ticular in-hospital and post-hospital services that
are included in all four estimates. OTA’s estimate
is based primarily on expenditures for services—
i.e., what is actually paid—rather than what pro-
viders charge for the services. To estimate
expenditures for hospital care for hip fracture pa-
tients age 65 and over, for example, OTA used
Medicare allowed charges (Medicare payment
plus patient copayment) by DRG category. In con-
trast, the other estimates are based on the average
charge for a day of hospital care, as reported by the
American Hospital Association, multiplied by the

average hospital length of stay for hip fracture pa-
tients. The use of hospital charges rather than pay-
ments or expenditures results in considerably
higher estimates of the cost of hospital care.

OTA’s figure for hospital care also includes ex-
penditures for hip fracture patients who are treated
nonsurgically. As discussed earlier, in-hospital
expenditures are considerably lower for these pa-
tients than for hip fracture patients who are treated
surgically.

OTA’s estimate of expenditures for hospital
care for hip fracture patients age 65 and over is
based on unpublished information about 1990
Medicare allowed charges obtained from HCFA’s
Office of Research and Demonstrations. A pub-
lished report from the same office cites higher av-
erage charges, ranging from $10,439 to $13,730
for 1987, for Medicare beneficiaries who received
one of four surgical treatments used for hip frac-
ture patients (67). These higher figures represent
Medicare submitted charges and therefore would
be expected to be considerably higher than the
Medicare allowed charges for the same proce-
dures (58). In addition, the two highest cost proce-
dures (ICD-9-CM procedure codes 81.51 and
81.59) are total hip replacement procedures. OTA
does not know what proportion of hip fracture pa-
tients receives a total hip replacement, but most
total hip replacements are performed on persons
with osteoarthritis, and hip fracture patients are
more likely to receive a partial hip replacement.
Three of the four procedures (the two hip replace-
ment procedures plus ICD-9-CM procedure code
81 .62) are generally reimbursed in DRG 209, and
a 1991 HCFA report from the same office cites the
average Medicare allowed charge for patients in
DRG 209 as $8,560 for 1988 (66). The fourth pro-
cedure (ICD-9-CM procedure code 79.35) is gen-
erally reimbursed in DRG 210, and the 1991
HCFA report cites the average Medicare allowed
charge for patients in DRG 210 as $7,968 for
1988. OTA used the comparable figures for 1990
in its analysis.

Almost half of OTA’s estimate of per patient ex-
penditures for hip fracture is for post-hospital ser-
vices, including nursing home care, post-hospital
care in a rehabilitation facility or other short-stay
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hospital, readmission to a short-stay hospital for
fracture-related problems, paid home health care,
paid nonmedical home care, and physician visits.
All of the other estimates of the cost of hip frac-
tures include nursing home costs and the cost of
physician visits but not costs associated with the
use of rehabilitation facilities, other short-stay
hospitals, or paid home care.

OTA’s estimate of expenditures for nursing
home care are much lower than the estimates in-
cluded in the 1984 report prepared for the Amer-
ican Academy of Orthopedic Surgeons and the
1991 report prepared for the National Institutes of
Health. The figures for nursing home care from
these two reports are close to the average annual
cost of nursing home care in the base years of the
reports; thus it would appear that the authors as-
sumed that all hip fracture patients were admitted
to a nursing home, that they remained in the nurs-
ing home for a full year, and that they therefore in-
curred a full year of nursing home costs. Instead,
the 1984 report implies that only 44 percent of all
hip fracture patients (108,800 out of 247,000) are
admitted to a nursing home but estimates the
annual cost of their care as $4,001 million, or
about $36,700 per patient for 1984 (40)-an
amount that is more than twice the average annual
cost of nursing home care in that year. The 1991
report uses the final figure from the 1984 report,
$16,202, updated to 1988 dollars (14).

The 1992 report prepared for the American
Academy of Orthopedic Surgeons uses a final fig-
ure for nursing home care that is very similar to
OTA’s estimate but derives the figure from quite
different assumptions. The 1992 report assumes
that about one-fourth of hip fracture patients
(66,300 out of 254,000) were admitted to a nurs-
ing home in 1988 and estimates the average per
patient expenditure for their care as about $23,600
per patient (100), thus suggesting that all patients
who were admitted to a nursing home remained in
the nursing home for a full year. In contrast, OTA
estimates that 41 percent of hip fracture patients
were admitted to a nursing home in 1990, that
only 34 percent of those patients remained in the
nursing home for a year or longer, and that the av -

erage per patient expenditure for the care of hip
fracture patients admitted to a nursing home was
$13,849.

OTA’s estimate of excess mortality following a
hip fracture is within the range of other recent esti-
mates. The two most widely cited estimates of ex-
cess mortality following hip fracture are: 1) 12 to
20 percent excess mortality in the first year post-
fracture (19), and 2)5 to 20 percent excess mortal-
ity in the first year post-fracture (18). In a 1992
article on the effects of hormone therapy, Grady et
al. (35) estimate that in comparison with age-spe-
cific mortality for all females, mortality in the year
following a hip fracture is 5.4 percent higher for
female hip fracture patients under age 75, 8 per-
cent higher for female hip fracture patients age 75
to 84, and 13.2 percent higher for female hip frac-
ture patients age 85 and over. OTA’s figures for fe-
male hip fracture patients are slightly higher: OTA
estimates that mortality is 6 percent higher for
those age 50 to 64, 10 percent higher for those age
65 to 74, 12 percent higher for those age 75 to 84,
and 14 percent higher for those age 85 and over.

Neither OTA’s figures nor the figures cited by
Grady et al. (35) indicate that excess mortality fol-
lowing a hip fracture reaches 20 percent, even in
the oldest age group, but both sets of figures apply
only to female hip fracture patients. Average
mortality is much higher for male hip fracture pa-
tients and exceeds 20 percent in the first year post-
fracture for male hip fracture patients ages 75 to 84
and 85+ (see tables 15 and 16). In this context, it is
important to reiterate that all of these figures over-
estimate true excess mortality for hip fracture pa-
tients because older persons who fall repeatedly
and are therefore at greater risk of hip fracture tend
to be in poorer physical condition than older
people who do not fall repeatedly; since they are in
poorer physical condition, they are also at greater
risk of dying. The appropriate comparison group
to determine true excess mortality for hip fracture
patients would be a group of patients with similar
physical impairments and coexisting illnesses
who do not fracture their hip.
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CONCLUSION
This OTA background paper has reviewed the
available information about in-hospital treatment,
in-hospital and long-term mortality, post-hospital
and other outpatient service use, and functional
impairment following hip fracture and provided
estimates of per patient expenditures for in-hospi-
tal, post-hospital, and other outpatient services for
people with a hip fracture. Clearly, hip fractures
have many negative outcomes. They are costly, al-
though somewhat less costly than previous re-
ports have indicated. Hip fractures also result in
excess mortality and long-term functional impair-
ments.

Some portion of the negative outcomes follow-
ing a fracture is undoubtedly avoidable. As noted
earlier, several federal agencies are currently
funding studies of hip fracture treatments and out-
comes. These studies are attempting to identify
the most effective in-hospital treatments and post-
hospital services for hip fracture. Once the most
effective treatments and services are identified
and implemented, outcomes may improve. Ex-

penditures for specific treatments and services
may increase, but any reduction in average nurs-
ing home lengths of stay that results from im-
proved treatments is likely to lead to equal or
greater savings.

It is important to recognize, however, that
many hip fracture patients are very old and frail.
Some are already in a nursing home or receiving
supportive services at home before their hip frac-
ture. The capacity of such individuals to withstand
the trauma of a fall, a fracture, and surgical treat-
ment, including anesthesia, is limited, as is their
capacity to participate in and respond to rehabili-
tative treatments. Thus, the potential for improve-
ment in hip fracture outcomes is also limited.
These limitations point to the importance of steps
that may be taken throughout life to reduce the in-
cidence of hip fractures, including steps to in-
crease bone mass and bone strength in young
people, maintain bone mass and strength in
middle-aged and older people, diminish the envi-
ronmental and patient characteristics that lead to
falls in older people, and protect older failers from
fracture.
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Time Cumulative
period post-hospital mortality
of the (measured from the

Author, date study Sample characteristics In-hospital mortality time of the fracture) Comments

Jacobsen 1984-87 712,027 Medicare beneficiaries with a
et al , 1992 hip fracture.

79% female

All subjects over age 65

3% black
Persons who had a previous hip frac-
ture, were being treated for complica-
tions of a hip fracture, or had cancer
as a likely cause of their fracture were
excluded from the sample.

At 1 year:
33.7% white males
33.5% black males
17,2% white females
22,9% black females
For age 65-74:
18,9% white males
19.7% black males
94% white females
13,6% black females

For ages 75-84:
32.4% white males
34.3% black males
14.3% white females
20,2% black females
For age 85-94:
50.7% white males
56.2% black males
24.4’%. white females
30.O% black females
For age 95 t :
84.5% white males
72.6% black males
43.9% white females
45 6% black females

Marottoli 1982-88 118 persons with a hip fracture treated At  6 months: 18% (22 sub- All hip fractures were

et al., 1992 in 2 hospitals in New Haven, CT. jects) treated surgically.

72% female

All subjects over age 65:
31% age 65-74, 51% age 75-84, 19%
age 85+

x
e“

19% admitted from a nursing home.
— -
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Health Care Financ- 1986 
ing Administration, 
June 1990 

118,379 Medicare beneficiaries with a 
hip fracture who received open or 
closed reduction and internal fixation 
(procedure codes 79.05, 79.15, 79.25, 
and 79.35). 

All subjects over age 65 

Persons with a diagnosis of cancer or 
aseptic necrosis were excluded from 
the sample. 

At 1 month: 
6% including: 
9.7% white males 
7.5% black males 
5.0% white females 
4.2% black females 

For age 65-74: 
5.7% white males 
2.8% black males 
2.7% white females 
3.4% black females 

For age 75-84: 
9.4% white males 
8.9% black males 
4.2% white females 
3.9% black females 

For age 85+: 
14.5% white males 
13.9% black males 
7.2% white females 
5.1 % black females 

At 1 year for persons wit~ 
pertrochanteric fractures 
only: 22.3% including: 
31.8% white males 
32.5% black males 
19.9% white females 
22.1 % black females 

For age 65-74: 
19.0% white males 
21.2% black males 
10.1% white females 
13.3% black females 

For age 75-84: 
30.4% white males 
30.8% black males 
16.5% white females 
18.6% black females 

1 -year mortality data are 
for 75,101 persons with 
trochanteric fractures and 
17,719 persons with cervi
cal fractures who received 
reduction and internal fixa
tion (procedure codes 
79.15 or 79.35). 



For age 85+:
43.2’%. white males
48.7% black males
26.5 white females
28.7% black females
At 1 year for persons with
transcervicai fractures only:
19.5°A including:
30.7% white males
27.6% black males
16.4% white females
23.5’%. black females
For age 65-74:
16.2%. white males
18.6% black males
7.6°A white females
18.5% black females

For age 75-84:
31 .3% white males
28.2% black males
14.3%. white females
17.8% black females
For age 85+
44.9% white males
40.9% black males
25.8’%. white females
31.3% black female
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m02mHealth Care Financ- 1986 
ing Administration, 
June 1990 

59,733 Medicare beneficiaries with a 
hip fracture who received a partial hip 
replacement (procedure code 81.6). 

All subjects over age 65 

Persons with a diagnosis of cancer or 
aseptic necrosis were excluded from 
the sample. 

At 1 month: 
5.5% including: 
9.0% white males 
10.9% black males 
4.5% white females 
4.7% black females 

For age 65-74: 
4.9% white males 
2.7% black males 
2.6% white females 
3.2% black females 

For age 75-84: 
9.4% white males 
13.1% black males 
3.7% white females 
4.4% black females 

For age 85+: 
15.2% white males 
17.3% black males 
6.9% white females 
6.2% black females 

At 1 year: 
21 % including: 
34.5% white males 
35.8% black males 
18.0% white females 
24.5% black females 

For age 65-74: 
21.0% white males 
23.8% black males 
9.6% white females 
17.2% black females 

For age 75-84: 
32.9% white males 
30.6% black males 
15.5% white females 
22.2% black females 

For age 85+: 
45.4% white males 
51 .9% black males 
25.5% white females 
30.5% black females 

1 -year mortality data are 
for 43,063 persons who re
ceived a partial hip re
placement. 
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Myers et aI., 1991 1979-88 27 37 perso s with a hip fracture 
treated in hospitals i Maryland. 

80% females 

All subjects over age 65 

6.3% black 

Subjects included: 
18.1 % white males (average age: 79) 
1.9% black males (average age: 76) 
75.5% white females (average age: 
81) 
4.4% black females (average age: 81) 

4.9% (1,339 subjects) in
cluding: 
7.9% white males 
7.5% black males 
4.1 % white females 
5.1 % black females 

For age 165-69 
(2,542 subjects): 
5.2% white males 
5.5% black males 
1.5% white females 
3.2% black females 

For age '70-74 
(3,842 subjects): 
6.0% white males 
4.8% black males 
2.8% white females 
4.6% black females 

For age ~75-79 
(5,374 subjects): 
6.7% white males 
5.3% black males 
3.3% white females 
4.8% black females 

For age 130-84 
(6,541 subjects): 
8.2% white males 
10.6% black males 
3.6% whiite females 
5.4% black females 

For age B5+ 
(9,071 subjects): 
11.0% wlhite males 
13.2% black males 
6.0% white females 
6.0% black females 

The adjusted relative odds 
of dyilng with each 1 -year 
age increment were 1.04. 

The adjusted relative odds 
of dying for all males vs. 
all females were 1.6. 

Racial differences in death 
rates virtually disappeared 
in initlial regression analy
ses. The adjusted relative 
odds of dying for white vs. 
black males were 0.9; the 
adjusted relative odds of 
dying for black vs. white 
females were 1.3. The ad
justed relative odds for dy
ing for whites vs. blacks 
were 1.1 

Type IOf fracture (pertro
chanteric vs. transcervi
cal) was not a significant 
factor in mortality. 

Mortality differed for the 5 
proce'dure categories: 1) 
no procedure of any type, 
9.2%; 2) no surgical hip 
procedure but other pro
cedures, 11.6% 3) reduc
tion olf the fracture without 
fixation, 5.3%; 4) internal 
fixation of the fracture, 
4.2%; and 5) total hip re
placement or other arthro
plasty, 4.2%. 

The relative odds of dying 
were highest for subjects 
with s,erious infections, 
12.3% for septicemia and 
4.9% :for pneumonia/in
fluenza. 

As total number of medical 
diagnoses increased, the 
odds of dvinq increased. 



Fisher et al., 1991 7/84-6/86 22,039 persons with a hlp fracture in 6
New England states

80% female
All subjects over age 65

21 %. admitted from a nursing home.

Persons who had a previous hip frac-
ture, were being treated for complica-
tions of a previous fracture, or had
cancer as a likely cause of their frac-
ture were excluded from the sample.

At 1 month: 6.3%

At 3 months: 12.5%

At 1 year: 24% Including.
For age 65-74:
22% males
12% females

For age 75-84.
34% males
1770 females

For age 85+:
48%. males
28% females
Relative risk for blacks vs.
whites 82

Magaziner et al,, 10/84-4/86 814 persons with a hip fracture treated 4.3% (37 subjects)
1989 in 7 hospitals in Baltimore, MD Average hospital length

80%. female stay. less than 20 days
All subjects over age 65; average age:
80; 24.2% age: 65-74; 45.3°A age:
75-84; 30.6% age: 85+

6.5% black
All subjects living in the community
prior to the fracture.

At 3 months: 8.2%

of At 6 months. 12.6%
At 1 year: 17. 4%

Relative risk for males vs.
females:
1.4 at 3 months
1.5 at 6 months
1.9 at 1 year

Compared with those age
65-74, relative risk for sub-
jects age 75-84 was:
1.1 at 3 months
1.0 at 6 months
0.9 at 1 year

Compared with those age
65-74, relative risk for sub-
jects age 85+ was:
2.6 at 3 months
2.1 at 6 months
1.8 at 1 year

Relative risk for blacks vs.
whites was:
1.5 at 3 months
1.9 at 6 months
1.8 at 1 year

Observed mortality ap-
proached expected
mortality at 6 months for
females and subjects over
age 85 and at 10 months
for subjects age 75-84.
Mortality for males and
subjects age 65-74 was
higher than expected be-
yond 1 year.
For subjects with delirium,
relative risk was:
3.2 at 3 months
3.5 at 6 months
3.1 at 1 year
For subjects with serious
coexisting medical condi-
tions, relative risk was:
4.6 at 3 months
3.6 at 6 months
2.6 at 1 year

Subjects with dementia
did not have an increased
risk of death.
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Neu et al., 1989 7/84-6185 31,504 Medicare beneficiaries dis- 2% for persons in DRG
charged from a hospital in DRG 209 209
and 23,944 Medicare beneficiaries dis- 4.2% for persons in DRG
charged from a hospital in DRG 210. 210

Bonar et al., 1990 10/83-1 2/86 1,292 persons with a hip fracture 4.6% (60 subjects) At 6 months: 3% of the 151 This study focuses on the
treated in 2 hospitals in New Haven, subjects admitted from the 151 subjects who were
CT. community and discharged admitted from the commu-
All subjects over age 65 to a nursing home had died. nity and discharged to a

nursing home,

Kahn et al., 1990 1/81 -1 2/82 1,358 persons with a hip fracture in the
and first time period and 1,404 persons
7/85-6/86 with a hip fracture in the second time

period.
The subjects included persons with a
hip fracture from a stratified random
sample of Medicare-eligible persons
treated in 297 hospitals in 5 states
(CA, TX, IN, PA, and FL).
79% female in the first time period;
77% female in the second time period.

58% of the subjects were over age 80
in both time periods.

14% nonwhite in the first time period;
13°A nonwhite in the second time
period.

24% were admitted from a nursing
home in the first time period; 20% were
admitted from a nursing home in the
second time period.

5.7% in the first time peri- At 30 days: 5.3% in the first This study compares out-
od and 3.3% in the second time period and 4.6% in the comes pre- and post-
time period second time period, PPS,
Average hospital length of At 6 months: 17.9% in the Mortality is adjusted for
stay: 20.1 days in the first first time period and 14.8% in severity of illness (sick-
time period and 14.5 days the second time period. ness at the time of hospital
in the second time period, admission), according to

scales developed by the
researchers.
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Gerety et al., 1989 

Ray et aI., 1990 

9/82-9/84 
and 
9/84-1/86 

10/81-9/83 
and 
10/84-9/86 

180 persons with a hip fracture treated 
at Stanford University Hospital, includ
ing 65 subjects treated in the first time 
period and 115 subjects treated in the 
second time period. 

85% female in the first time period and 
78% female in the second time period. 

All subjects over age 69; average age 
84 in the first time period and 83 in the 
second time period. 

65% admitted from the community in 
the first time period and 66% in the 
second time period; 11% admitted 
from a nursing home in the first time 
period and 18% in the second time pe
riod; 25% admitted from a residential 
care facility in the first time period and 
16% in the second time period. 

Persons who had a previous fracture, 
were terminally ill, or had cancer as a 
likely cause of their fracture were ex
cluded from the sample. 

4,368 Michigan residents with a Medi
care-covered hip fracture, including 
2,130 persons with a hip fracture in 
the first time period and 2,238 persons 
with a hip fracture in the second time 
period; the subjects constituted a 20% 
random sample of Michigan residents 
with a hip fracture. 

78% female in the first time period and 
77% female in the second time period. 

All subjects over age 65; average age: 
81. 

5% nonwhite 

2% in the first time period At 1 year: 15% in the first 
and 4% in the second time time period and 23% in the 
period. second time period. 

Average hospital length of 
stay: 12.3 days in the first 
time period and 11 days in 
the second time period. 

Average hospital length of At 30 days: 5.7% in the first 
stay: 18.7 days in the first time period and 6.8% in the 
time period and 14.4 days second time period 
in the second time period. At 3 months: 12.8% in the 

first time period and 13.4% in 
the second time period. 

At 1 year: 23.2% in the first 
time period and 23.7% in the 
second time period 

This study compares out
comes pre- and post
PPS. There was no signifi
cant difference in mortality 
between the two time 
periods. 

This study compares out
comes pre- and post PPS. 
The~re was no significant 
difference in mortality be
tween the two time 
pefliods. 

The~ relative odds of dying 
by '1 year post-fracture 
were: 
age 65-70: 1 
age 70-74: 1.7 
age~ 75-79: 2.2 
age 80-84: 2.8 
age 85-89: 4.2 
age 90-94: 6.1 
age 95+: 11.2 

females: 1 
mal,es: 2.3 

whites: 1 
nonwhites: 1.2 



Fitzgerald et al., 10/81 - 10/83 331 persons with a hip fracture treated
1988 and in 1 Midwestern hospital; 149 were

4/84-3/86 treated in the first time period; 189
were treated in the second time peri-
od, and 7 were lost to followup.
77% female in both time periods.

All subjects over age 65: average age:
79 in the first time period and 80 in the
second time period.

9%0 black in the first time period, and
11% black in the second time period.
All subjects living in the community at
the time of the fracture.

Persons who had a previous hip frac-
ture or had cancer as a likely cause of
their fracture were excluded from the
sample.

Palmer et al., 1989 1/81 -6/84 Random sample of 386 persons with a
and hip fracture discharged alive from 1
7184-12187 hospital in Indianapolis, IN.

76% of the 190 subjects treated in the
first time period were female; 85% of
the 196 subjects treated in the second
time period were female.
All subjects over age 65; average age:
80
All subjects were living in the commu-
nity at the time of the fracture.

Persons who had not had a previous
hip fracture on the same side or had
cancer as a likely cause of their frac-
ture were excluded from the sample.

3% in the first time period At 1 year: 7% in the first time This study compares out-
and 4% in the second time period and 12% in the sec- comes pre- and post-PPS
period, ond time period. In the post-PPS period,
Average hospital length of the hospital became affili-
stay: 21.9 days in the first ated with an HMO, which
time period and 12.6 days may have affected patient
in the second time period. outcomes: average hospi-

tal length of stay was 7.3
days for HMO enrollees
compared with 14.0 days
for other post-PPS sub-
jects.

Potential subjects who At 6 months: 7.4% in the first This study compares out-
died in the hospital were time period and 5.6% in the comes pre- and post-PPS
excluded from the sample. second time period. All subjects were treated
Average hospital length of Not comparable to other surgically.
stay 17 days in the first studies because these fig-
time period and 12.9 days ures are cumulative from the
in the second time period date of hospital discharge.
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Mossey et al., 1989 8/84-1/86 211 females treated for a hip fracture
in 17 hospitals in Philadelphia, PA.

All subjects over age 59; average age:
78.5

All subjects white.

All subjects living in the community at
the time of the fracture.
All subjects able to walk across a room
with a cane or less before the fracture
and not too confused to answer ques-
tions after the fracture.

Subjects did not have cancer or other
health problems that were likely to re-
sult in death in the following year.

0.4% (1 subject) At 6 months: 4% (8 subjects) Higher mortality was

At 1 year: 8% (15 subjects) associated with poor cog-
nitive function, subjects’
self-rated health as fair or
poor, and length of hospi-
tal stay.
Mortality was not
associated with the sub-
jects’ age, pre-fracture
physical functioning, num-
ber of preexisting health
problems, number of med-
ical diagnoses classified
as serious, number of
post-surgical medical
complications, fracture
site, type of treatment, or
any the psychosocial vari-
ables measured in the
study.
These are the “healthier”
hip fracture patients.

Cummings et al., Not reported 286 persons with a hip fracture treated 5.2% (15 subjects)
1988 in 3 hospitals in San Francisco, CA.

Furstenberg and 1/80-7/83 119 persons with a hip fracture treated 8% (10 subjects) including
Mezey, 1987 in 1 urban hospital. 7.3% of whites and 11% of

All subjects over age 60. blacks; this difference is

31% black not statistically significant.

All subjects living in the community Average hospital length of

prior to the fracture. stay: 30.4 days for whites

Persons who had severe, multiple frac-
and 41.2 days for blacks.

tures or cancer as a likely cause of
their fracture were excluded from the
sample.
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Keille and Brody, 
1990 

Crane and Ker ek, 
1983 

9 82 

11/71 12180 

19,070 persons with a Medicare reim
bursed hip fracture in Illinois. 

80% female 

4% black 

All subjects over age 65 

White males, 10.5% 
black males, 9.3% 
white females, 5.0% 
black females, 8.2% 

Average hospital length of 
stay: white males, 24.2 
days; black males, 28.0 
days; white females, 23.1 
days; black females, 28.2 
days. 

159 persons with a hip fracture in 1 0.5% (16 subjects) 
health care facility. Average hospital length o' 
87% female stay: 14.3 days for those 
Average age: 84.3; age range: 58-100 who survived and 15.1 
59% living in the geriatric hospital sec- days for those who died. 
tion of the facility and 41 % living in the Average age of subjects 
residential care section of the facility. who died in the hospi

tal-88; age range: 70-94. 

The differences in in-hos
pital mortality are partially 
explained by differences 
in the age at which frac
tures occur in these differ
ent groups. After adjust
ment for age, the odds ra
tio for in-hospital death 
was twice as high for white 
men as for white women. 

By 2 months after hospital Subjects' pre- and post-
discharge: 14% (22 subjects) fracture ambulatory status 

At 10 years: 64.7% of fe
males and 90% of males. 

was correlated with 
mortality. 

Subjects who were more 
functionally impaired be
fore the fracture were more 
likely to die after it. 

For subjects with femoral 
neck fracture: 8.3% died ir 
the hospital, 
13.7% by 2 months 
30.8% by 6 months 
39.3% by 1 year 
69.2% by 10 years. 

For subjects with intertro
chanteric fracture: 8% 
died in the hospital, 
25.6% by 2 months 
33.3% by 6 months 
34.9% by 1 year; 
67.8% by 10 years. 

For subjects with subtro
chanteric fracture: 20% 
died in the hospital; 
40% by 2 months 
40% by 6 months 
80% by 1 year 
80% by 10 years. 



Keene and 1/78-12/78 108 persons with a hip fracture treated 4%(4 subjects) 41% of the subjects were dis-
Anderson, 1982 at 1 hospital in Madison, WI. charged to a nursing home,

75% female and 5 (11%) of these died in

All subjects over age 50; average age the next year; mortality for

76; age range: 51-99 those discharged to home is
not reported.

Weiss et al., 1983 1976-79 168 females with a hip fracture in 1 At 1 year: 5.9% This study was intended to
county in Washington State. At 2 years: 10.5% determine whether it is the

Average age: 64.1; age range: 50-74 hip fracture or factors that

All subjects white cause the person to fall

All subjects living in the community
that lead to increased

prior to the fracture.
mortality,

Subjects with cancer as a likely cause
of their fracture were excluded from
the sample.
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Matheny et al., 198 1972·77 342 persons with a hip fracture treated 
in 1 hospital in Huntington, Wv. 

75% female 

Average age: 74 

32.2% were confused on admission to 
the hospital, and 25% became con
fused in the hospital. 

10% (34 subjects), includ
ing 7% of females and 
18.6% of males 

Average age of those who 
died was 82, compared 
with 73 for those who did 
not die. 

Mortality was 8.9% for per
sons with trochanteric 
fracture and 11.1 % for 
persons with a femoral 
neck fracture. 

17.3% of those who were 
confused on admission 
died, compared with 7.7% 
of those who were not con
fused on admission. 

20.7% of those who devel
oped confusion in the hos
pital died, compared with 
1 .1 % of those who did not 
develop confusion in the 
hospital. 

For those treated surgical
ly, 7.4% died; the average 
hospital say was 23 days 
for those who survived 
and 20 days for those who 
died; the timing of surgery 
did not affect mortality. 

For those not treated sur
gically, 27.3% died; the 
average hospital length of 
say was 15 days for those 
who survived and 6 days 
for those who died. 



Kenzora et al., 1984 1/71 -12/77 406 persons with a hip fracture treated 3% (13 subjects)
at 1 hospital in Boston, MA. 399 treated surgically and
75% female 7 were treated with bed
12% had bilateral fractures rest; average length of

hospital stay was 20.8 to
25.4 days, depending on
the type of treatment.

At 1 year: 14.3% (58 sub- Authors say the antici-
jects), including 14% of fe- pated mortality was 9%
males and 16% of males; this Mortality was 13.4% for
difference is not significant, subjects with subcapital

fracture and 15% for sub-
jects with intertrochanteric
fracture (no significant dif-
ference).

Age was a significant fac-
tor for subjects with inter-
trochanteric fracture but
not subcapital fracture

The timing of surgery af-
fected mortality:

● Of the 96 subjects who
had surgery on day 1,
8.3% died within 3 weeks,
22.9% died within 6
months, and 34% died
within 1 year;

● Of the 1988 subjects
who had surgery on day 2,
1.6% died with in 3 weeks,
4.3% died within 6 months,
and 6% died within 1 year;

● Of the 62 subjects who
had surgery on day 3,0
died within 3 weeks, 4.8%
died within 6 months, and
4.8% died within 1 year;

● Of the 18 subjects who
had surgery on day 4,

5.5% died within 3 weeks,
5.5% died within 6 months,
and 5.5% died within 1
year;

● Of the 9 subjects who
had surgery on day 5, 0
died with in 3 weeks, 11%
died within 6 weeks, and
11% died within 1 year;
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● Of the 26 subjects who
had surgery after day 5,
3.8% died within 3 weeks,
26% died within 6 months,
and 35% died within 1
year.

■ Mortality was 110/0 for
subjects with O to 3 coex-
isting medical conditions
and 25%. for those with 4
to 6 coexisting medical
conditions.

● Of the subjects who had
O to 3 coexisting medical
conditions, mortality at 1
year was significantly
higher for those who had
surgery on day 1
compared with days 2 to 5
(28% VS. 4%).

Owen et al., 1980 1976 36 persons with a hip fracture in Roch- 14% (5 subjects)
ester, MN. Average hospital length of
72% female stay. 21 days
Average age: 84; age range: 50 to 90

Miller, 1978 1972-74 360 to 403 persons with hip fracture 8% (30 subjects) At 1 year: 27%. Including 23% Mortality was elevated in
treated in 2 hospitals in Charlottesville, of females and 37% of males. the first 4 months and re-
VA. Mortality at 1 year increased turned to normal by 8

71 % female with age: months,

Average age 73 9% under age 60;

90% white
13% age 60-69;
27% age 70-79,

13% admitted from a nursing home. 33% age 80-89,
x
e“

70% age 90+
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Gallagher et al., 1965-74 415 persons with a hip fracture in At 18 months: 27%

1980 Rochester, MN. At 4 years: 50%.
79% female At 6 years: 65%
Of female subjects: At 8 years: 81% 
1% were under 50,
5% were 50-59,
15% were 60-69,
30% were 70-79,
49%. were 80+.
Of male subjects:
14°A were under 50,
8% were 50-59,
14% were 60-69,
17% were 70-79,
47% were 80+

All subjects white
Persons with a second fracture, can-
cer as a likely cause of their fracture,
or a fracture following an accident
were excluded from the sample.

FOREIGN STUDIES

At 10 years: 93%

The authors say that the
survival curves show a
12% difference between
expected and observed
survival for 4 months post-
fracture and that after 4
months, the curves are
approximately parallel for
the duration of the study.

Nydegger et al, 1987 329 persons with a hip fracture treated 8% (27 subjects) including
1991 in 1 hospital in Geneva, Switzerland. 7.3% of females and

83% female 12.7% of males

Average age for females: 82; age
range: 49 to 98
Average age for males 75.7; age
range: 34 to 97
Persons with cancer as a likely cause
of their fracture were excluded from
the sample.

Baudoin et al., 1991 1987 142 persons randomly selected from 7.6% for females and 9% At 2 years: 25% including Subjects’ age did not have
1,178 persons with a hip fracture in Pi- for males 28% for females and 21% for a statistically significant ef-
cardy, France. males feet on mortality.

72% of the 1178 persons were female

All subjects over age 20
Persons with cancer as a likely cause
of their fracture were excluded from
the sample.
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Simonen and 
Mikkola, 1991 

Davidson and 
Bodey, 1986 

Beringer, T.R.O. et 
ai, 1984 

1982~83 

1981 ~82 

1981 ~82 

A random sample of 383 ers s ith 
a hip fracture in Finland. 

77% female 

All subjects over age 70 

155 persons with a hip fracture treated 
in 1 hospital in Middlesex, England. 

84% female 

Average age: 80.8; age range: 53~ 1 02 

8% had a previous hip fracture 

7% (11 subjects) had cancer, and in 9 
of these 11 subjects, the cancer had 
metastasized. 

28.4% (44 subjects), in
cluding 27% of females 
and 36% of males; 0% of 
those under age 70,23% 
of those age 70-79,35% 
of those age 80~89, and 
53% of those age 90 + . 

Average hospital length of 
stay: 51 days 

150 females with a hip fracture treated 21% (31 subjects) 
in 1 hospital in Belfast, Ireland. Average hospital length of 
All subjects over age 65; mean age say: 37 days 
81.2 

87 persons with cervical fracture and 
63 with trochanteric fracture. 

At 1 year: 26% including 
22.9% of females and 35.2% 
of males 

At 5 years: 59% including 
55.7% of females and 71.9% 
of males 

At 1 year: 43% (67 subjects) 
(7 subjects were lost to fol
lowup) 

In~hospital mortality was 
correlated with gender, 
age, coexisting illness, 
and dementia. 

Mortality was higher in 
males, even though they 
were younger on average. 

There was no significant 
difference in mortality be
tween subjects with sub
capital vs. trochanteric 
fractures. 

All subjects were treated 
surgically. 

Delay of surgery was not 
correlated with mortality. 

80% of the diabetic sub
jects and 54% of the sub
jects with dementia died ir 
the hospital. 

Subjects with a cervical 
fracture were younger on 
average than subjects with 
a trochanteric fracture, but 
there was no significant 
difference in mortality be
tween subjects with a cer
vical vs. a trochanteric 
fracture within aqe qroups 
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u%Young an Gibbs, 
1984 

Holmber and 
Thorngren, 1985 

198 

1975-83 

125 persons with a hip fracture treated 20.8% (26 subjects) At 1 year: 26% 
in 1 hospital in Glasgow, Scotland. Average hospital length of 
88% female say: 43 days; median hos-
All subjects over age 65; median age: pitallength of stay for sur-
89; age range: 66-95 vivors: 31 days. 

25% admitted from a nursing home or 
old age home 

3,053 persons with a hip fracture in 
Stockholm, Sweden. 

79% admitted from home; 5% admitted 
from old people's homes; 16% ad
mitted from long stay hospitals. 

Subjects' age and gender were not re
ported. 

At 4 months: 16% including 
9% for persons admitted from 
home 

At 1 year: 22% including 16% 
for persons admitted from 
home 

At 2 years: 30% including 
22% for persons admitted 
from home 

Predictors of mortality in 
the order of their signifi
cance were: 1) post-op
erative complications, 2) 
prefracture mental status, 
3) co-existing illness, 4) 
prefracture mobility, and 5) 
age. 

Source of admission did 
not predict mortality. 

32.5% of subjects with 
post-operative complica
tions and 2.2% of subjects 
without post-operative 
complications died. 

10% of the 81 subjects 
who were mentally alert on 
admission and 41 % of the 
34 subjects who were con
fused on admission died. 

32% of the 72 subjects 
with 1 or more coexisting 
illnesses and 6% of the 53 
subjects without coexist
ina illnesses died. 



El Banna et al.,1984 1976-82 224 persons with a hip fracture treated 36%(82 subjects) Greater patient age, great-
m 1 hospital in Belgium, 16% in the first 30 days er number of preexisting
78% female post-fracture medical conditions, preex-

Average age, 77 isting mental impairment,
and postoperative com-
plications were associated
with higher mortality Type
of fracture and type of
treatment did not influence
mortality.

Kreutzfeldt, et al., 1978 117 persons with a hip fracture in 1 Average hospital length of At 1 year: 26% (31 subjects) Mortality was highest in
1984 county in Denmark. stay: 66 days. the first 3 months post-

All subjects over age 60 fracture, but only for sub-
jects with coexisting dis-
eases.

Lawton et al., 1983 128 persons with hip fracture in 1 hos- In 1 retrospective pilot Study concludes that sub-
pital in Leeds, England. study, mortality was 40% jects with a trochanteric
All subjects over age 55 including 29% for the 24 fracture are more likely

subjects with a cervical than subjects with a cervi-
fracture and 50% for the cal fracture to die.
26 subjects with a trochan-
teric fracture.

In a prospective study,
mortality was 14% includ-
ing 15% for the 39 sub-
jects with a cervical frac-
ture and 13% for the 30
subjects with a trochanter-
ic or basal cervical frac-
ture.

. — —.— -—

Lund et al., 1981 Not reported 145 subjects with a hip fracture treated At 1 year: 21% (31 subjects)
in 1 hospital in Aarhus,  Denmark.
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Jensen et al., 1979; 1/77- 12/77 518 persons with a hip fracture treated 6% (30 subjects)
Jensen and Bagger, in 1 hospital in Denmark, Average hospital length of
1982; Jensen, 1984 80.5% female stay: 23 days.

Median age: 78; age range: 26 to 96 For subjects admitted from

26% admitted from a nursing home a nursing home, m-hospi-
tal mortality was 5.1 % and
their average length of
hospital stay was 7 days,

At 6 months: 15.6%, ranging
from 2.7% in the group that
was least dependent before
the fracture to 27,9% in the
group that was most depen-
dent before the fracture.

At 2.5 years: 35%, ranging
from 12% in the group that
was least dependent before
the fracture to 58% in the
group that was most depen-
dent before the fracture.

At 2.5 years: 26% for those
admitted from home

Subjects were divided into
4 groups: 1) independent,
2) slightly dependent, 3)
moderately dependent,
and 4) totally dependent
The factors most predic-
tive of long-term mortality
were prefracture indepen-
dence/dependence and
age. Subjects in group 1
had a survival probability
identical to the general
population,
The factor most predictive
of in-hospital mortality
was postoperative com-
plications,

Ceder et al., 1980 9/76-4/77 103 persons with a hip fracture treated 2% (2 subjects) At 4 months: 4%

in 1 hospital in Lund, Sweden. At 1 year: 12%
73% female

All subjects over age 50; average age:
75

Holmberg et al., 1/75- 12/77 3,002 persons with a hip fracture in 4.4% in the first 3 weeks At 3 months: 12%, including For all subjects, mortality
1986 Stockholm, Sweden. post-fracture. 8% for subjects admitted paralleled mortality for the

75% female from home and 27% for sub- population at 1 year. For

All subjects over age 50 jects admitted from an institu- subjects over age 80,

21 % admitted from a long-term care
tion, mortality was higher for

institution At 1 year: 16% for subjects the general population
admitted from home and 46% than for hip fracture pa-
for subjects admitted from an tients from 1 to 6 Years
restitution. post-fracture.

At 3 years: 35%

At 6 years: 54%

-.
a



Jensen and 4/71 -3/77 1,592 persons with a hip fracture in 86% (137 subjects) At 3 months: 17% including For males, the actual and
Tondevold, 1979 Denmark, Average hospital length of 152% for females and 21 .5% expected mortality be-

77’%0 female stay. 24 days for males came parallel at 1 8 years

All subjects over age 50, average age A? 6 months: 21.5% including Post-fracture, with a
for females. 78; average age for mal- 20% for females and 25% for 23.2% decrement
es: 74 males For females, the actual

At 1 year: 26.8% and expected mortality

At 3 years: 43% became parallel at 1.6

At 5 years: 56%
years with a 16.5% decre-
ment. ‘

Age, sex, and complica-
tions, but not fracture type,
affected mortality,

Thomas and Not reported 205 persons with a hip fracture in Eng- 12,2% (25 subjects) At 1 year: 31%
Stevens, 1974 land.

All subjects over age 57

Dahl, 1980 1960-71 675 persons with a hip fracture treated 13.9% (94 subjects) At 1 month: (most subjects
in 1 hospital in Norway. Average hospital length of were still in the hospital at
74% female stay: 34.6 days, this time): 9.8% (79 subjects)

Average age: 73,9, including 71.5 for including 9.8% of females

females and 74.7 for males; age and 17,17. of males; 2% of all

range: 17-99, females and males under
age 65 died; 2170 of females
over age 84, and 38% of mal-
es over age 84 died,
In the second month: no sub-
jects under age 65 died, but
10% of females over age 84
and 1770 of males over age
84 died.
At 6 months: 21%

At 4 years: 61 % of females
over age 75 and 78% of mal-
es over age 75

SOURCE Off Ice of Technology Assessment, 1993

Mortality was higher than
expected for 2 months
post-fracture.

Subjects with severe coex-
isting diseases had higher
mortality: 2% of subjects
with O coexisting illnesses,
23% of subjects with 1
coexisting illness, 40% of
subjects with 2 coexisting
illnesses, and 63% of all
subjects with 3 coexisting
illnesses died.

65% of subjects with 1 or
more severe coexisting Ill-
nesses died in the first 6
months.

There was no significant
difference in mortality for
subjects with trochanteric
vs femoral neck fractures.

Qa
x
e“
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