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Abstract

Background: Hip fractures are associated with significant morbidity and mortality in the nursing home. Our objective was to describe the
incidence rate (IR) of hip fracture according to age, sex, and race in a nationwide sample of long-stay nursing home residents.

Methods: Using 2007-2010 Medicare claims data linked with the Minimum Data Set, we identified 892,837 long-stay residents (2100 days in
the same nursing facility) between May 1,2007 and April 30, 2008. Hip fractures were defined using Part A diagnostic codes (ICD-9). Residents
were followed from the date they became a long-stay resident until the first event of death, discharge, hip fracture, or 2 years of follow-up.
Results: Mean age was 84 years (range 65-113 years), and 74.5% were women. 83.9% were white and 12.0% were black. The overall IR of
hip fracture was 2.3/100 person years. The IR was similar in men and women across age groups. The IR of hip fracture was highest in Native
Americans aged 85 years or older (3.7/100 person years), in whites (2.6/100 person years), and during the first 100 days of institutionalization
(2.7/100 person years). IRs of hip fracture were lowest in blacks (1.3/100 person years).

Conclusions: In nursing home residents surviving 100 days or more in a facility, the incidence of hip fracture is high, particularly among older
white, Native American, and newly admitted residents. This is the first nationwide study to provide sex- and age-specific estimates among

U.S. nursing home residents, and it underscores the magnitude of the problem.
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Each year in the United States, nearly 300,000 persons experience a
hip fracture (1). Nursing home residents are at a twofold greater risk
of hip fracture as compared with community dwellers (2,3). Risk of
rehospitalization at 1 year is more than 10-fold greater among nurs-
ing home residents with a recent hip fracture as compared with resi-
dents without fracture (4). In addition, hip fractures in the nursing
home lead to infections and pressure ulcers (5,6), functional decline
(7,8), and poor quality of life (8). Not surprisingly, mortality is high
following a hip fracture in the nursing home: one in every three nurs-
ing home residents will die within 180 days of a hip fracture, and one
in every two male residents will die within the same time period (9).

Despite the gravity of hip fractures in the nursing home setting,
no prior studies have estimated the incidence of fracture in U.S. nurs-
ing homes using nationwide data. Rather, prior studies have selected
residents as part of a trial (10) or from a single state (11), which
could result in biased and poorly generalizable estimates of hip
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fracture. An accurate nationwide estimate of hip fracture in nursing
home residents according to age and sex is important, because it can
inform screening strategies, future interventions, and national poli-
cies aimed at ameliorating this problem. Our objective then, was to
describe the incidence rate (IR) of hip fracture according to age, sex,
and race in a national sample of long-stay nursing home residents.

Methods

Participants

For our source population, 100% sample of Medicare Part A claims
from 2007 to 2010 was linked to nursing home resident assessments
using unique, individual identifiers for all nursing home residents
enrolled in a fee-for-service Medicare program (12). We defined a
long-stay nursing home resident as someone who spent 100 days or
more in the same nursing facility with no more than 10 consecutive
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days outside the facility. In the United States, persons are eligible for
long-stay nursing home care if they have a chronic illness or physical
or mental disability that requires assistance, and they cannot retain
adequate support in the community.

Among more than 9 million persons identified with a Medicare
Fee-for-service Part A claim, we identified a dynamic cohort of
1,461,472 residents that met our definition of a long-stay resident
at any time between May 1, 2007 and April 30, 2008. Seventy-two
percent of the cohort met our definition of long stay on May 1,
2007, whereas the remainder were “newly admitted” and qualified
as long stay by April 30, 2008. We excluded the following residents
from our sample: 46,584 residents without 6 months of Medicare
Part A enrollment and 147,755 residents enrolled in Medicare
Advantage, who do not have claims data available to ascertain hip
fractures; 109,043 residents younger than 65 years; and 76,480
residents enrolled in Hospice. Because this study is part of a project
to develop a screening tool for fracture, we additionally excluded
18,467 residents without a Minimum Data Set (MDS) assessment
within 100 days of study entry and 169,634 residents without a Part
D prescription drug claim while in the nursing home. The final sam-
ple size was 892,837 long-stay residents.

Hip Fracture

Incident hip fractures were ascertained using Medicare Part A claims
data. A hip fracture was defined as a hospitalization with the pri-
mary or secondary International Classification of Diseases, 9th edi-
tion (ICD-9) diagnosis of hip fracture (820.xx), with or without an
accompanying procedural code (13). The estimated positive predic-
tive value using a similar definition is 98%, with sensitivity of 96%
(14). To be sure that we were including only new fractures that
occurred while in the nursing home, we excluded fractures if the resi-
dent had a hospitalization for a hip fracture in the previous 100 days.

Other Characteristics

In order to describe our population, we obtained demographic
information on age, sex, and self-reported race from the Medicare
Enrollment file. Residents were grouped into the following age
categories: 65-69 years, 70-74 years, 75-79 years, 80-84 years,
85-89 years, 90-94 years, or 95 years or older. Race was cat-
egorized as white, black, Hispanic, Asian, Native American, or
other (15).

Information on functional status, as defined by the 28-point Katz
Activities of Daily Living (ADL) Scale, was obtained from the MDS
assessment closest to and before a resident became long stay (ie, Day
100 in the same nursing facility or May 1, 2007 for residents previ-
ously qualifying as long stay). Higher ADL scores indicate greater
functional dependence. Cognitive status was ascertained using a
similar approach with the Cognitive Performance Scale (16).

Statistical Analysis

Residents were followed from May 1, 2007 or the date they became
a long-stay resident until the time of the first event of incident hip
fracture, death, 60 days following discharge, or until 2 years from
the index date. The IR of hip fracture (17) was calculated as the total
number of hip fractures divided by 100 person years of follow-up
time. IRs were calculated separately according to age, sex, and race.
In secondary analyses, we calculated the IR of hip fracture accord-
ing to functional and cognitive status and the IR of hip fracture in
the first 100 days of institutionalization among the subset of newly
admitted residents who survived 100 days.

Results

>

A total of 892,837 residents met our criteria for being “long stay.”
The mean age of the residents in the cohort was 84 years (range
65-113 years), and 74.4% were women. In terms of race, 83.9%
were white, 12.0% were black, and 4.1% were identified as other.
During a mean follow-up of 1.8 years, 3.3% of the long-stay nurs-
ing home residents experienced a hip fracture, whereas 40.2% died
and 10.4% were discharged alive without a hip fracture. Functional
status, as measured by the mean ADL score, was slightly better in
men as compared with that in women across age groups (mean score
13.6 in men aged 65-74 years compared with 14.8 in women; 14.7
in men aged 75-84 years compared with 15.4 in women; and 14.7 in
men aged 85 years or older compared with 15.8 in women).

Table 1 describes the characteristics of the study population
according to whether the resident experienced a hip fracture, death,
or discharge during follow-up. A greater percentage of residents with
a hip fracture and residents who died were aged 85 years and older,
were female, and were of white race, compared with residents who
were discharged or remained alive without a hip fracture.

The overall IR of hip fractures among long-stay nursing home
residents was 2.3/100 person years. Table 2 presents the IRs of hip
fracture based on age and sex. Among women, the IR of hip fracture
was 1.5/100 person between the ages of 65 and 69 years, increas-
ing to 2.7/100 person years in women between the ages of 90 and
94 years. The IR of hip fracture was similar in men and women
across age groups.

Figure 1 displays the IRs of hip fracture according to race and
age. Rates of hip fracture increased with advancing age in all races.
The IR of hip fracture was highest in Native Americans aged 85 years
or older (3.7/100 person years) and whites (2.6/100 person years).
IRs of hip fracture were lowest in blacks (1.3/100 person years in
residents aged 85 years or older) and intermediate in Asians (2.2/100
person years) and Hispanics (2.1/ 100 person years) of the same age.

Supplementary Table 1 describes the IRs of hip fracture accord-
ing to functional and cognitive status. Rates of hip fracture decreased
as ADL impairment increased. Low rates of fracture were observed
in residents with very severe cognitive impairment (0.5 hip frac-
ture/100 person years).

Among newly admitted long-stay residents who survived
100 days (7 = 253,367), 1,877 experienced a hip fracture during
the first 100 days of institutionalization. The IR of hip fracture in
the first 100 days was 2.7/100 person years (2.1/100 person years in
men and 3.0/100 person years in women).

Discussion

Overall, we found that the incidence of hip fracture in U.S. long-stay
nursing home residents was high: 2.3/100 person years. Based on
the fact that there are 1 million long-stay nursing home residents on
any given day in the United States, 23,000 nursing home residents
will fracture their hip each year, and one nursing home resident will
fracture their hip every 23 minutes. Assuming that the average direct
cost of a hospitalization for a hip fracture in a nursing home resident
is $28,913 (18), the total direct cost to Medicare of hip fractures in
long-stay residents alone totals more than 665 million dollars annu-
ally. Further, it suggests that 8% of all hip fractures in the United
States occur in long-stay nursing home residents.

This is the first nationwide study to provide age-, sex-, and race-
specific estimates of the incidence of hip fracture among long-stay
nursing home residents in the United States. Rates of hip fracture
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Table 1. Demographic Characteristics of 892,837 Long-stay Nursing Home Residents According to Whether They Experienced a Hip Frac-

ture During Follow-up

Experienced a Died Without a Discharged Alive Without
Hip Fracture Hip Fracture Without a Fracture a Fracture
(n=29,358) (n=358,790) (n=93,014) (n=411,675)
Age (y)
65-69 1,273 (4.3) 14,128 (3.9) 9,747 (10.5) 31,396 (7.6)
70-74 2,072 (7.1) 23,964 (6.7) 11,718 (12.6) 43,391 (10.5)
75-79 3,993 (13.6) 42,852 (11.9) 15,783 (17.0) 65,552 (15.9)
80-84 6,589 (22.4) 72,247 (20.1) 19,958 (21.5) 92,107 (22.4)
85-89 7,654 (26.1) 91,642 (25.5) 19,382 (20.8) 95,716 (23.3)
90-94 5,552 (18.9) 74,055 (20.6) 11,803 (12.7) 60,198 (14.6)
95 and older 2,225 (7.6) 39,902 (11.1) 4,623 (5.0) 23,315 (5.7)
Female (%) 22,857 (77.9) 259,200 (72.2) 66,681 (71.7) 315,530 (76.6)
Race* (%)
White 26,586 (90.8) 309,181 (86.4) 73,381 (79.1) 340,067 (82.8)
Black 1,740 (5.9) 36,790 (10.3) 14,457 (15.6) 54,473 (13.3)
Hispanic 458 (1.6) 5,293 (1.5) 2,433 (2.6) 7,552 (1.8)
Asian 220 (0.8) 3,314 (0.9) 1,242 (1.3) 4,421 (1.1)
Native American 147 (0.5) 1,232 (0.3) 580 (0.6) 1,566 (0.4)
Other 140 (0.5) 1,944 (0.5) 725 (0.8) 2,694 (0.7)
*Among 890,636 residents (99.8%) with known race.
Table 2. Incidence Rates of Hip Fracture in Long-stay Nursing Home Residents According to Age and Sex
Women Men
Follow-up IR (per 100 Follow-up IR (per 100
Age (y) Residents (7)  Hip Fractures (7)  Time (y) person years)  Residents (7)  time (y) Hip Fractures (z)  person years)
65-69 29,680 699 45,396 1.5 26,864 40,220 574 1.4
70-74 47,837 1,331 72,774 1.8 33,308 48,621 741 1.5
75-79 85,514 2,817 128,881 2.2 42,666 60,141 1,176 2.0
80-84 140,688 5,070 208,379 2.4 50,213 68,010 1,519 2.2
85-89 170,447 6,240 245,926 2.5 43,947 56,361 1,414 2.5
90-94 128,015 4,737 176,665 2.7 23,593 28,464 815 2.9
95 and older 62,087 1,963 79,774 2.5 7,978 8,997 262 2.9

Note: IR = incidence rate.

increased with advancing age, and rates were greater in white and
Native American residents as compared with those in blacks and
other racial groups. Rates of fracture were also higher in the first
100 days of institutionalization. Rates of fracture were similar in
male and female nursing home residents across age groups and
despite comparable functional status. Fracture rates were low in resi-
dents with very severe cognitive or functional impairment.
Numerous studies have found that nursing home residents are at
greater risk of hip fracture as compared with community dwellers
of the same age. The high incidence of hip fracture that we observed
in our study is consistent with these findings, particularly among
young nursing home residents and men. For instance, we found an
IR of hip fracture of 1.5 and 1.4/100 person years in women and
men aged 65-69 years in our nursing home cohort. Estimates of the
IR of hip fracture in U.S. community-dwelling women and men aged
65-79 years are much lower: 0.40-0.79 and 0.15-0.39/100 person
years, respectively (19,20). In older male nursing home residents,
the IR of hip fracture remains greater than the IR in community
dwellers (2.5/100 person years in male nursing home residents aged
85-89 years as compared with 1.1-2.1/100 person years in commu-
nity-dwelling men of similar age) (19,20). In contrast, in older female

nursing home residents the incidence of hip fracture more closely
approximates community dwellers: 2.5/100 person years in female
residents aged 85-89 years as compared with an IR of 2.2-3.3/100
person years in community-dwelling women of similar age (19,20).

Because the high incidence of fracture in male and female nursing
home residents is likely related to the burden of comorbidities and
cognitive impairment, nursing homes must strive to provide optimal
care to minimize fracture incidence in this setting. A few studies have
found that poor quality indicators, such as a high resident to staff
ratio and physical restraint use, are associated with an increased risk
of falls in the nursing home (21,22). Future studies should consider
whether variation in fracture incidence exists between nursing home
facilities.

Few existing studies have specifically described the IR of hip frac-
ture among nursing home residents. A prospective study in Maryland
including 1,427 female nursing home residents from 47 facilities
estimated the incidence of hip fracture as high as 4.4/100 person
years (10). It is possible that rates of fracture are higher in this study
because the study required consent and dual-energy x-ray absorpti-
ometry screening, potentially selecting for women at higher risk of
fracture. In other studies of nursing home residents that used claims
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Figure 1. Incidence rate of hip fracture in U.S. nursing home residents
according to age and race.

data to ascertain fracture, the rate of fracture was high. A study of
more than 42,000 nursing home residents in Germany estimated the
incidence of hip fracture as 4.3 and 3.1/100 person years, in women
and men, respectively (23). A study conducted in a single U.S. state
estimated the incidence of hip fracture in nursing home residents
to be more similar to that of our study (2.9/100 person years) (11).
Differences in our findings may be explained because other cohorts
included residents admitted for short-stay rehabilitation, or because
of differences in age, sex, and race between the cohorts.

Prior studies provide conflicting evidence on whether fracture
rates differ in men and women in the nursing home. Two large
German studies reported the incidence of hip fracture to be greater
in women as compared with that in men (23,24), whereas the study
in a single U.S. state reported a similar rate in male and female nurs-
ing home residents (11). We also found similar rates of hip frac-
ture in male and female nursing home residents across age groups.
This finding does not appear to be explained by functional status, as
men had a similar functional performance, as measured by the ADL
score, as compared with women across all age groups and regardless
of outcome.

Few studies have described the incidence of fracture in Native
Americans, and none in the nursing home setting. The Nordic
Research on Ageing (NORA) study found that the incidence of all
fracture types in Native American women was similar to the inci-
dence in whites and Hispanics; however, this was based on a total of
23 fractures in Native Americans, with only six hip fractures (25).
Leslie and colleagues described higher age- and sex-adjusted rates
of hip and other osteoporotic fractures in Canadian First Nations
as compared with other races (26). We also found that the rate of
fracture was higher in Native Americans as compared with that in
all other ethnic groups. The higher rate of fracture could be due to
differences in bone mineral density (BMD) between races: a small
subset of the Women’s Health Initiative (WHI) found that BMD
at the spine and total body was lower in Native Americans from
Arizona as compared with whites, although BMD at the hip was
similar between groups (27). In a geographically diverse study of
1,708 Native American women with BMD measured by peripheral
dual-energy x-ray absorptiometry or heel ultrasound, BMD was
similar in Native Americans and whites across age groups (25).
Nonetheless, tribal variation in BMD is likely, and thus it is possi-
ble the observed differences in fracture rates are explained by BMD.
Alternatively, Native American nursing home residents may have less
favorable hip geometry (28), or they may have other fracture risk
factors such as falls, alcoholism (29), or diabetes (30) which could
explain their higher risk of hip fractures. If there are differences in
the quality of the facilities used by Native Americans, such as excess

psychotropic medication use, this could also explain the high frac-
ture rates observed in this ethnic group.

Strengths of our study include a very large sample of U.S. nursing
home residents from all 50 states with claims data available to ascer-
tain hip fractures. Claims data were linked with the MDS, allowing
us to identify subgroups of residents with low rates of fracture, such
as residents with very severe cognitive or functional impairment. In
addition, the residential history file allows certainty that our sam-
ple includes residents that are truly long-stay and not just short-stay
rehabilitation or skilled nursing facility residents.

This study also has several potential limitations. First, hip frac-
tures were not confirmed with medical records. Prior studies suggest
that Medicare claims data is a valid means to ascertain hip fracture,
but it is possible that we have underestimated the incidence of frac-
ture if some nursing home residents with hip fracture were treated
palliatively and never admitted to the hospital. Second, we did not
include residents enrolled in a managed care Medicare program or
residents without Medicare Part D. Approximately 12%-13% of
U.S. nursing home residents are enrolled in a managed care plan or
are not enrolled in Medicare Part D, and our results may not general-
ize to these residents. Finally, long-stay residents in countries other
than the United States may have more or less functional impairment
and risk factors for fracture, and our results may not generalize to
other countries.

In conclusion, approximately 8% of hip fractures in the United
States occur among long-stay nursing home residents. Despite the
seriousness of this problem, there are no guidelines on how to screen
for hip fracture risk in the nursing home setting. Our study suggests
that the risk of fracture differs according to age, race, duration of
institutionalization, and cognitive and functional status. Therefore,
we suggest the development of a screening tool that includes these
factors and that is both practical and valid in the nursing home set-
ting in an effort to prevent these debilitating fractures.
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