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HIP FRACTURE IS A COMMON

and important cause of mor-
tality and loss of function.
An estimated 350000 hip

fractures occur annually in the United
States, and the total inpatient cost of car-
ing for these patients is nearly $6 bil-
lion per year exclusive of physician
charges.1 After a short hospital stay, pa-
tients with hip fracture may receive
medical and rehabilitative services from
varying combinations of acute reha-
bilitation, nursing home, and home care
services—often from several different
and unconnected providers. Among pa-
tients discharged following hospital-
ization for hip fracture, only 60% will
have recovered their prefracture walk-
ing ability by 6 months,2 and 24% of pa-
tients will have died by 12 months.3

Consequently, there is a need for a prac-
tical means for improving outcomes, in-
cluding function, of these patients.

An important step in understand-
ing and improving these outcomes is
being able to adjust the outcomes for
baseline patient characteristics—

beyond the control of clinicians—that
influence the outcomes and may dif-
fer by provider. Research of this type
has been conducted for a broad range
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Context Hip fracture is a common clinical problem that leads to considerable mor-
tality and disability. A need exists for a practical means to monitor and improve out-
comes, including function, for patients with hip fracture.

Objectives To identify and compare the importance of significant prefracture pre-
dictors of functional status and mortality at 6 months for patients hospitalized with
hip fracture and to compare risk-adjusted outcomes for hospitals providing initial care.

Design Prospective study with data obtained from medical records and through struc-
tured interviews with patients and proxies.

Setting and Participants A total of 571 adults aged 50 years or older with hip frac-
ture who were admitted to 4 New York, NY, metropolitan hospitals between August
1997 and August 1998.

Main Outcome Measures In-hospital and 6-month mortality; locomotion at 6
months; and adverse outcomes at 6 months, defined as death or needing assistance
to ambulate, compared by hospital, adjusting for patient risk factors.

Results The in-hospital mortality rate was 1.6%. At 6 months, the mortality rate was
13.5%, and another 12.8% needed total assistance to ambulate. Laboratory values
were strong predictors of mortality but were not significantly associated with loco-
motion. Age and prefracture residence at a nursing home were significant predictors
of locomotion (P=.02 for both) but were not significantly associated with mortality.
Adjustment for baseline characteristics either substantially augmented or diminished
interhospital differences in outcomes. Two hospitals had 1 outcome (functional status
or mortality) that was significantly worse than the overall mean while the other out-
come was nonsignificantly better than average.

Conclusions Mortality and functional status ideally should be considered both to-
gether and individually to distinguish effects limited to one or the other outcome. Hos-
pital performance for these 2 measures may differ substantially after adjustment, prob-
ably because different processes of care are important to each outcome.
JAMA. 2001;285:2736-2742 www.jama.com
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of clinical problems; however, much of
this research has focused on risk-
adjusted mortality or complications. In
recent years, measures of patient func-
tional outcomes have been proposed as
a means to assess the effectiveness and
quality of care, but the research on risk-
adjusted functional outcomes is lim-
ited. For many clinical problems, us-
ing functional outcomes in this way has
been complicated by the possibly de-
layed impact of medical care on func-
tional outcomes and the difficulty of
identifying an appropriate time pe-
riod for assessing baseline function in
patients with chronic conditions. These
issues are less of a problem for pa-
tients with hip fracture.4 For hip frac-
ture, studies have identified the pa-
tient factors related to the recovery of
functional status or mortality.2,5-31 How-
ever, the vast majority of these studies
have considered function or mortality
independently, and none has reported
on how risk-adjusted outcomes could
be obtained to assess the effectiveness
or quality of care.

The objectives of this study are (1)
to develop and test statistical models
that identify significant risk factors for
6-month mortality and compromised
functional status for patients with hip
fracture; (2) to examine alternative ways
for risk-adjusting the outcomes of func-
tion and mortality for a clinical prob-
lem for which both outcomes are clearly
important and neither can be meaning-
fully ignored; and (3) to compare the
risk-adjusted outcomes by the hospi-
tal providing initial care.

METHODS
Subjects

Patients hospitalized for hip fracture be-
tween August 1997 and August 1998
in 4 hospitals in the New York metro-
politan area were eligible for the study.
Exclusions consisted of patients who
were younger than 50 years; whose frac-
ture occurred as an inpatient; who were
transferred from another hospital; or
who sustained concurrent major inter-
nal injuries, pathological fractures, frac-
tures not limited to the pelvis or ac-
etabulum, fractures 2 cm or more below

the trochanter, bilateral hip fractures,
prior surgery on the same hip, or pre-
vious ipsilateral hip fracture.

A total of 804 patients with hip frac-
ture were admitted to the 4 hospitals.
Of these patients, 650 (81%) met the
eligibility criteria, and 571 (88%) of
those patients gave informed consent
for participation in the study.

Data Collection
A variety of patient characteristics and
risk factors were collected from medi-
cal records and patient or proxy inter-
views during and after hospitalization
for hip fracture. Information obtained
through these interviews included the
patient’s functional status and type of
residence prior to the fracture, as well
as whether the patient suffered from de-
mentia or had a paid helper in his/her
home prior to the fracture. Medical rec-
ords were used to capture comorbid
conditions, vital signs, laboratory value
indicators, demographics, and the pres-
ence of dementia.

After discharge from the hospital,
functional status information was ob-
tained by interviewers at 6 months. For
cognitively compromised patients, al-
ternate respondents who were most fa-
miliar with the patient (usually a spouse
or close relative) were identified and in-
terviewed to obtain information about
the patient’s functional status before and
after the fracture. Prior studies indi-
cate that proxies can provide reliable
estimates for the areas of physical func-
tion measured in this study.30,32,33

Patient Characteristics
and Predictors of Outcome
The independent variables that were ex-
plored in the study included demo-
graphic measures (age, sex, race), pre-
fracture locomotion, reliance on help
from others prior to fracture (nursing
home residence, paid helper at home),
dementia, presence of chronic medical
conditions, physiological function, type
of fracture/displacement (femoral neck/
displaced, femoral neck/nondisplaced,
intertrochanteric), and type of proce-
dure (hemiarthroplasty, internal
fixation). Prefracture locomotion was

measured by eliciting information for the
locomotion subscale of the Functional
Independence Measure (FIM)23-26

relative to function just prior to the
fracture.

The impact of chronic conditions was
measured by modifying the RAND co-
morbidity score27 to tailor the relative
importance of each condition to out-
comes for patients with hip fracture
(available from the authors on request).
Also, a modified APACHE (Acute
Physiology and Chronic Health Evalu-
ation) score28 (without Glasgow Coma
Scale, which was not considered rel-
evant for patients with hip fracture) was
used to capture the impact of patients’
vital signs, laboratory studies, and men-
tal status on outcomes.

Outcome Measures
There were 3 outcomes of interest in
the study, each measured at 6 months
following hospitalization: mortality, lo-
comotion, and adverse outcome (de-
fined as mortality or needing total as-
sistance to ambulate).

Locomotion (ability to walk and climb
stairs) was measured using a modified
version of the locomotion subscale of the
FIM, which rates the patient’s indepen-
dence in traveling 45 m (150 ft) walk-
ing or in a wheelchair and in going up
and down 12 to 14 stairs.23-26 Each of the
measures in the locomotion subscale
(walking, climbing stairs) is scored from
1 to 7, with 1 indicating a patient re-
quiring total assistance and 7 indicat-
ing a completely independent patient.
Thus, the total locomotion score ranges
from 2 to 14, with higher scores being
indicative of better functioning. “Need-
ing total assistance to ambulate,” which
is part of one of the outcome measures
used in the study, was defined as need-
ing total assistance from another per-
son to walk 45 m (150 ft).

Data Analysis
The relationships between several avail-
able patient risk factors and each of the
outcomes were examined using x2 tests.
Patient risk factors, which were col-
lected at admission based on patient sta-
tus prior to the fracture, included age,
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sex, race, functional status (locomo-
tion subscale of FIM), dementia, ad-
mission from a nursing home, paid
helper required to care for the patient,
modified APACHE score,28 and modi-
fied RAND comorbidity score.27

Next, relationships between the en-
tire group of risk factors and the out-
come measures were explored. For
postfracture locomotion, the relation-
ship with the group of patient risk fac-
tors was examined using a multiple lin-
ear regression model, with locomotion
subscale at 6 months as the dependent
variable. Fit of the model was assessed
using the R2 value, and the signifi-
cance of each independent variable was
assessed using the t statistic for the vari-
able. The model included only pa-
tients who were alive at 6 months. For
the 2 binary outcome measures, the
multivariate relationship with patient
risk factors was examined using mul-
tiple logistic regression models. The bi-
nary dependent variable was the pres-
ence or absence of the outcome, and the
independent variables were the same
ones used in the linear regression mod-
els above. Model fit was assessed us-
ing the C statistic34 to measure each
model’s discrimination, and the Hos-
mer-Lemeshow statistic35 was used to
measure its calibration. A propor-
tional hazards model that predicts time
until death was also used and yielded
results that were very similar to those
of the logistic regression model.

Independent variables used in all of the
models included those mentioned above
in the univariate analyses. Age, locomo-
tion subscale, modified RAND comor-
bidity score, and modified APACHE
score were treated as continuous vari-
ables. A quadratic term was tested for age,
but it proved not to be significant. Also,
age categories were used in lieu of a con-
tinuous measure, but they yielded a
worse model fit (eg, R2 value for the lin-
ear regression models) than the linear
term for age. Interactions between age
and sex were also tested and were found
not to be statistically significant. Use of
long-term care services was treated as a
variable with 3 categories (admission
from a nursing home, paid helper re-

quired to care for the patient at home
prior to the fracture, and all other [the
reference category]).

The next stage of the data analyses
consisted of adding an indicator
(dummy) variable for 3 of the 4 hos-
pitals to each of the statistical models
described above. This was done to as-
sess the performance of each hospital
with regard to each outcome measure
after adjusting for differences in pa-
tient severity of illness prior to the hip
fracture. The hospital dummy vari-
ables were coded using effects rather
than reference coding so that each hos-
pital’s performance could be com-
pared with the overall average perfor-
mance rather than the performance of
an arbitrarily chosen reference hospi-
tal. P values were used to identify the
significance of each hospital’s devia-
tion from the overall average perfor-
mance, and the correspondence of each
hospital’s performance across all out-
come measures was examined. Statis-
tical significance was set at P,.05.

In an effort to explore the reasons for
outcome differences among hospitals,
we explored whether the differences
could be explained by choice of dis-
charge destination or type of surgical
procedure. We first added discharge
destination (home, nursing home, acute
rehabilitation hospital) to the statisti-
cal models to determine if destination
was a significant predictor of each of the
3 outcomes, and to determine if inter-
hospital outcome variations would be
diminished when controlling for dis-
charge destination. When we pro-
ceeded to examine the effect of surgi-
cal procedure, we found that internal
fixation was used for nearly all (95%)
of intertrochanteric fractures. Also, dis-
placed femoral neck fractures were usu-
ally (90% of the time) treated with ar-
throplasty, and nondisplaced femoral
neck fractures were almost always
treated with internal fixation. Conse-
quently, it was impossible to include
both the fracture characteristics and
type of surgery in the models because
there was not sufficient variation in the
choice of treatment. To examine the sig-
nificance of fracture type/procedure

type, we designated intertrochanteric
fracture as the reference category and
defined femoral neck fracture/internal
fixation and femoral neck fracture/
hemiarthroplasty as indicator vari-
ables in the models.

Statistical analyses were conducted
with SAS version 6.12 (SAS Inc, Cary,
NC).

RESULTS
Relationship Between Individual
Patient Risk Factors and Outcomes

The in-hospital mortality rate was 1.6%,
the 6-month mortality rate was 13.5%,
and the 6-month adverse outcome
(dead or needing total assistance to am-
bulate) was 26.3%. Of the patients who
died within 6 months after admission,
the percentages who died each month
were 20%, 10%, 20%, 17%, 13%, and
20%, respectively. The mean locomo-
tion score at 6 months for survivors was
8.06 (SD=4.01).

TABLE 1 presents the relative frequen-
cies of patient risk factors and their bi-
variate relationships with the 3 out-
come measures. Of the patients with hip
fracture in the study, 81% were women
and 92% were white; prior to the frac-
ture, 12% resided in a nursing home,
36% had a paid helper in the home, and
25% had dementia. Significant risk fac-
tors for mortality were race, presence of
dementia, type of fracture/displace-
ment, use of long-term care services, pre-
fracture function, RAND score, and
APACHE score. All of those risk factors
were also significantly related to ad-
verse outcome except sex, the APACHE
score, and type of fracture/displace-
ment. Locomotion scores were signifi-
cantly different by use of long-term care
services, dementia, type of fracture/
displacement, function, comorbidity,
RAND score, and age.

Prediction of Outcomes
TABLE 2 presents the results of a linear
regression model that predicts the FIM
locomotion subscale on the basis of sev-
eral prefracture patient risk factors. The
R2 value was .38 and the only signifi-
cant predictors of postfracture locomo-
tion were prefracture locomotion
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(P,.001), age (P=.02), and whether pa-
tients had resided in a nursing home
prior to the fracture (P=.02).

TABLE 3 presents the results of a lo-
gistic regression model that predicts mor-
tality at 6 months and adverse outcome
using the same patient risk factors that
were examined in Table 2. The fit of the
logistic regression model for mortality
was good, with a c statistic of 0.770 and
a P value for the Hosmer-Lemeshow test
of .18. As indicated in Table 2, lower pre-
fracture locomotion, higher modified
APACHE score, and paid helper at home
prior to the fracture were significantly re-
lated to higher mortality at 6 months at
the .05 level. The fit of the logistic re-
gression model that predicts adverse out-
come (mortality or needing total assis-
tance to ambulate at 6 months) was even
better, with a c statistic of 0.813 and a
Hosmer-Lemeshow P value of .13. The
adverse outcome rate at 6 months was

26.3%, with 13.5% of the patients hav-
ing died and another 12.8% needing to-
tal assistance to ambulate. The same 3
patient risk factors as in the mortality
model (prefracture locomotion, paid
helper at home prior to the fracture, and
modified APACHE score) were signifi-
cant, and dementia was also signifi-
cantly associated with the outcome.

Outcomes by Hospital
TABLE 4 presents the unadjusted dif-
ference between each hospital’s perfor-
mance and the overall performance as
well as the results after adjusting for dif-
ferences in patient prefracture charac-
teristics by adding indicator variables
for the hospitals to the statistical mod-
els in Table 2 and Table 3.

Adjustment for baseline patient char-
acteristics either substantially aug-
mented or diminished interhospital dif-
ferences in outcomes for each of the 4

hospitals. Also, some hospitals per-
formed markedly different with re-
spect to functional status and mortal-

Table 1. Hip Fracture: Baseline Patient Characteristics and Their Relationship to Outcomes*

Patient Characteristic
(Categorical Measure)

Patients,
No. (%)

Mortality Adverse Outcome Locomotion†

Rate at
6 mo, %

P
Value

Rate at
6 mo, %

P
Value

Mean (SD)
Score at 6 mo

P
Value

Sex
Male 106 (18.6) 18.87

.07
24.95

.13
7.94 (4.24)

.79Female 465 (81.4) 12.26 32.08 8.08 (3.96)

Race
White 525 (91.9) 12.57

.03
25.14

.04
8.07 (4.00)

.72Other 46 (8.1) 23.91 39.13 7.82 (4.10)

Use of long-term care services
Nursing home 67 (11.7) 23.88 53.73 3.61 (3.65)
Paid helper in home 207 (36.3) 12.10 ,.001 22.62 ,.001 5.39 (4.31) ,.001
Neither of the above 297 (52.0) 6.73 13.47 8.71 (4.33)

Dementia
Yes 141 (24.7) 24.11

,.001
50.35

,.001
5.64 (3.75)

,.001No 430 (75.3) 10.00 18.37 8.71 (3.75)

Type of fracture/procedure
Femoral neck/hemiarthroplasty 186 (32.6) 17.20 29.03 7.98 (3.89)
Femoral neck/internal fixation 93 (16.3) 6.45 .05 17.20 .09 9.25 (4.10) .01
Intertrochanteric 292 (51.1) 13.36 27.40 7.70 (3.98)

Age, y
,75 106 (18.6) 9.43 18.87 9.87 (4.01)
75-84 218 (38.2) 11.93 .14 24.77 .06 8.06 (3.97) ,.001
$85 247 (43.3) 16.60 30.77 7.28 (3.80

RAND comorbidity score
0-1 215 (37.7) 8.4 18.1 8.92 (3.91)
2-3 183 (32.1) 12.6 .002 27.3 ,.001 7.61 (3.97) ,.001
4-15 173 (30.3) 20.8 35.3 7.28 (3.98)

APACHE score
0-2 297 (52.0) 11.1 23.9 8.23 (3.98)
3-5 208 (36.4) 13.5 .02 26.9 .18 7.94 (4.07) .54
6-12 66 (11.6) 24.2 34.9 7.58 (3.93)

Prefracture locomotion
Independent or used device 281 (49.2) 4.3

,.001
9.3

,.001
10.00 (3.34)

,.001Used personal assistance 290 (50.8) 22.4 42.8 5.76 (3.48)

*APACHE indicates Acute Physiology and Chronic Health Evaluation.
†Locomotion score ranges from 2 to 14, with higher scores representing better functioning.

Table 2. Hip Fracture: Predictors of
Locomotion at 6 Months (n = 45)
Using Multiple Linear Regression*

Risk Factor

Locomotion†

Parameter
Estimate

P
Value

Intercept 7.573 ,.001
Prefracture locomotion 0.498 ,.001
Modified RAND

comorbidity score
−0.080 .18

Modified APACHE score‡ −0.090 .23
Age −0.044 .02
Male sex −0.371 .36
Nursing home residence −1.406 .02
Dementia −0.739 .09
Paid helper at home

prior to fracture
−0.602 .10

*Malesex,nursinghomeresidence,dementia,andpaidhelper
at home prior to fracture are binary (yes/no) variables; the
other variables are measured on a continuum and the pa-
rameter estimate refers to the impact of a unit change.

†Deaths excluded (R2 = .38).
‡APACHE indicates Acute Physiology and Chronic Health

Evaluation.

HIP FRACTURE OUTCOMES

©2001 American Medical Association. All rights reserved. (Reprinted) JAMA, June 6, 2001—Vol 285, No. 21 2739

Downloaded From: https://jamanetwork.com/ on 05/22/2023



ity. Hospital C’s unadjusted locomotion
score was significantly lower than av-
erage, and its risk-adjusted score was
also significantly lower than average
(−0.69, P=.005). Two other hospitals
(B and D) had unadjusted scores that
were significantly different than aver-
age, although these differences were not
significant after adjustment.

For the other 2 outcomes, both of
whicharebinary, theoddsratio(OR)and
its associated P value were used to evalu-
ate the association with outcomes. For
mortality within 6 months, patients in
hospital A had significantly higher
adjusted odds of dying than the entire
population (OR, 1.92; 95% confidence
interval [CI], 1.04-3.57]; P = .04),
although its unadjusted odds were not
significantly higher. Patients in hospital
D had the best risk-adjusted results, with
oddsofmortalityrelativetootherpatients
of0.42(95%CI,0.16-1.07;P=.07).Also,

hospital D’s unadjusted odds of mortal-
ity were significantly lower than those of
theentirepopulation.HospitalBhadsig-
nificantly higher unadjusted odds, but
they were no longer significant after
adjustment.

The combined outcome of death or
needing total assistance to ambulate at
the end of 6 months demonstrated more
accentuated outcomes, with patients in
hospital D having significantly lower ad-
justed odds (OR, 0.34; 95% CI, 0.16-
0.72; P=.005) and patients in hospital A
having an OR of an adverse outcome that
remained significant (OR, 2.59; 95% CI,
1.55-4.34; P,.001). Without adjust-
ment, the ORs for hospitals D and A were
also significant. Hospital B had signifi-
cantlyhigheroddsbeforeadjustment,but
they were no longer significant after the
adjustment process.

When the discharge destination vari-
ables were added to the set of indepen-

dent variables in Table 4 (not shown in
the table), the results remained essen-
tially the same for death and the com-
bined outcome of death or needing to-
tal assistance to ambulate. For example,
the mortality ORs for the 4 hospitals were
1.92 vs 1.83, 1.43 vs 1.21, 0.88 vs 1.04,
and 0.42 vs 0.47, respectively. Addition-
ally, the new variables “discharge to acute
rehabilitation” and “discharge to nurs-
ing home” did not yield significantly dif-
ferent outcomes than “discharge to
home.” For locomotion status at 6
months, “discharge to a nursing home”
proved to be associated with signifi-
cantly lower FIM scores than the refer-
ence (discharge to home). “Discharge to
acute rehabilitation” and “discharge to
home” did not have significantly differ-
ent results from one another. Also, hos-
pital C no longer had significantly lower
locomotion status after 6 months after
controlling for discharge destination.
Thus, hospital C’s locomotion results
may be partially explained by the ten-
dency of hospital C to discharge a high
percentage of its patients to nursing
homes (81% vs 45% for the other hos-
pitals combined). In the case of proce-
dure/fracture type, these variables were
not significantly associated with any of
the 3 outcomes after controlling for pre-
operative severity of illness and had no
effect on the interhospital differences
among these outcomes.

COMMENT
We developed statistical models for pre-
dicting functional status and mortality,
both separately and together, for pa-

Table 3. Hip Fracture: Predictors of 6-Month Mortality and Adverse Outcome (Death or
Needing Total Assistance to Ambulate) Using Logistic Regression*

Risk Factor

Mortality
(N = 571)†

Adverse Outcome
(N = 571)‡

OR (95% CI) P Value OR (95% CI) P Value

Intercept . . . .08 . . . .72
Prefracture locomotion 0.87 (0.80-0.94) ,.001 0.81 (0.75-0.86) ,.001
Modified RAND comorbidity score 1.07 (.95-1.21) .24 1.07 (0.97-1.18) .19
Modified APACHE score§ 1.14 (1.03-1.27) .01 1.11 (1.01-1.22) .03
Age 1.01 (0.98-1.05) .52 1.00 (0.98-1.03) .83
Male sex 1.72 (0.92-3.24) .09 1.45 (0.82-2.54) .20
Nursing home residence 1.65 (0.69-3.91) .26 2.03 (0.99-4.16) .05
Dementia 1.65 (0.90-3.00) .10 2.16 (1.30-3.58) .003
Paid helper at home prior to fracture 1.93 (1.02-3.65) .04 1.67 (1.00-2.79) .05

*Male sex, nursing home residence, dementia, and paid helper at home prior to fracture are binary (yes/no) variables;
the other variables are measured on a continuum and the parameter estimate refers to the impact of a unit change.

†c = 0.770, Hosmer-Lemeshow test = 11.35 (P = .18). OR indicates odds ratio; CI, confidence interval.
‡c = 0.813, Hosmer-Lemeshow test = 12.62 (P = .13).
§APACHE indicates Acute Physiology and Chronic Health Evaluation.

Table 4. Hip Fracture: Comparison of Unadjusted and Risk-Adjusted Outcomes by Hospital at 6 Months*

Hospital Risk

Locomotion for Survivors Death
Death or Needing Total
Assistance to Ambulate

Increase/Decrease
in Function

P
Value

OR (95% CI)
for Mortality

P
Value

OR (95% CI)
for Adverse Event P Value

A Adjusted 0.19 .58 1.92 (1.04-3.57) .04 2.59 (1.55-4.34) ,.001
Unadjusted 0.37 .37 1.51 (0.86-2.65) .15 1.72 (1.12-2.64) .01

B Adjusted −0.07 .81 1.43 (0.89-2.30) .14 1.14 (0.76-1.71) .52
Unadjusted −0.73 .03 1.84 (1.18-2.87) .007 1.59 (1.12-2.24) .009

C Adjusted −0.69 .005 0.88 (0.53-1.44) .60 0.99 (0.66-1.47) .95
Unadjusted −0.88 .003 0.97 (0.62-1.52) .89 1.09 (0.78-1.52) .60

D Adjusted 0.56 .11 0.42 (0.16-1.07) .07 0.34 (0.16-0.72) .005
Unadjusted 1.23 .005 0.37 (0.15-0.91) .03 0.34 (0.18-0.64) .001

*OR indicates odds ratio; CI, confidence interval.
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tients with hip fracture. These models
were then used to assess hospital out-
comes. In the study, patients with hip
fracture who were admitted to 4 New
York metropolitan hospitals were simi-
lar to patients in other studies that were
more national in scope. For example,
compared with the study by Carson et
al36 involving 20 hospitals in 4 regions
of the United States, our patient sample
included 81.4% women (vs 78.4%),
46.9%were80 to89yearsold (vs43.1%),
91.9% were white (vs 86.5%), 24.7% had
dementia (vs 26.1%), and 47.6% had car-
diovascular disease (vs 43.1%).

The findings of the study are impor-
tant in2respects.First, significantpatient
risk factors were identified for 3 out-
comes (mortality, functional status, and
a combination of the 2: death or need-
ing total assistance toambulate), andsta-
tistical models based on these risk fac-
tors were then used to report risk-
adjusted hospital outcomes for hip
fracture. In fact, for all 3 of the perfor-
mancemeasures, therewasat least1hos-
pital with significantly high or low unad-
justed outcomes that did not prove to be
statistically significant after adjustment
for differences in patient severity of ill-
ness. Thus, the study demonstrates that
there isaneedtorisk-adjustwhenassess-
ing hospital outcomes for hip fracture.

Second, with respect to hospital per-
formance, our study demonstrates that
performance on one outcome is not nec-
essarily related to performance on an-
other. As indicated, 1 hospital had a sig-
nificantly higher risk-adjusted mortality
rate but not a significantly worse risk-
adjusted functional status. Another hos-
pital had a significantly worse risk-
adjusted functional status but not a
significantly higher risk-adjusted mor-
tality rate. This indicates that both mor-
tality and functional status measures are
needed to adequately assess hospital per-
formance, and that the processes of care
that are associated with lower mortality
rates are not identical to the processes as-
sociated with better functional status.

There are several possible explana-
tions for the hospital-specific results that
we observed. The hospitals in our study
differed in the baseline characteristics of

the patients that were admitted, and it
is possible that our models did not fully
adjust for differences in these patient
characteristics. Our analyses, however,
included all the major variables that have
been shown in the literature to be asso-
ciated with poor functional outcomes in
hip fracture. Consistent with these other
reports, our study found that low lev-
els of function prior to the fracture and
older age are predictive of poor post-
fracture functioning,2,5,6,11,13-15,37 and the
presence of compromised vital signs low
levels of prefracture function are pre-
dictive of postfracture mortality.3,16-28

Further, the fit of the prediction mod-
els was consistent with that of other mul-
tivariate outcome models that have been
developed for clinical problems. For
these reasons, we do not believe that re-
sidual unaccounted differences in the pa-
tient populations are a major explana-
tion for the observed hospital differences.

We believe that the differences in out-
comes may reflect differences, in part, in
the inpatient and postacute care ser-
vices received by these patients. In the
inpatient acute care of these patients, in-
terventions (supported by evidence that
ranges from randomized trials to expert
opinion) are available to prevent or treat
many of the common complications en-
countered in these patients, including
thrombophlebitis, wound infection, uri-
nary tract infections, urinary retention,
pressure ulcers, cardiac complications,
and delirium.38 After the acute hospital
episode, the typical patient with hip frac-
ture continues to receive postacute re-
habilitative services for several weeks in
skilled nursing facilities, acute rehabili-
tation units, home health care pro-
grams, or a combination of these, and the
hospital to which a patient is initially ad-
mitted may have considerable influ-
enceon the typeofpostacute services that
are made available.39-41 As an example,
the percentage of patients discharged to
acute rehabilitation facilities ranged from
6% to 80% among the 4 study hospi-
tals, and patients with hip fracture who
were treated in the 2 hospitals discharg-
ing the largest proportion of patients to
acute rehabilitation facilities (80% and
50%) also had higher, but not signifi-

cantly higher, levels of locomotion at 6
months than patients discharged from
the other 2 study hospitals where a much
smaller proportion were discharged to
this care setting (10% and 6%). Also, we
found that the hospital that had signifi-
cantly lower risk-adjusted locomotion
status in this study had a much higher
percentage of patients discharged to
nursing homes, and when discharge
destination was included in the risk-
adjustment process, the hospital no
longer had a statistically different loco-
motion status than other hospitals.

This suggests that the hospital’s prac-
tice of discharging a high percentage of
patients to nursing homes was associ-
ated with the lower locomotion of its
patients 6 months after discharge. How-
ever, these data do not provide defini-
tive evidence of less effectiveness of dis-
charges to nursing homes relative to
acute rehabilitation facilities or home.
For example, we were not able to de-
termine reliably at the time of hospital
discharge whether a patient was sent to
a traditional type of nursing home unit
or to a subacute type of unit, nor were
we able to determine the patient’s am-
bulatory status on admission to the
postacute facility. Our study also did not
have sufficient detail about the lengths
and nature of postacute rehabilitation
sessions. Thus, the information we have
on postdischarge rehabilitation is in-
complete and limited in detail.

Our findings have implications for
ongoing efforts by providers, accredit-
ing agencies, employers, and other par-
ties to better understand and improve
outcomes of health care. Specifically, we
believe that greater attention needs to be
paid, not only to preventing hip frac-
ture, but also to preventing the mortal-
ity and morbidity that results once a
patienthas fracturedahip—anissue that
has not been on the quality improve-
ment agenda of most health care orga-
nizations. Hip fractures are common,
costly, and have serious health conse-
quences. With changes in the financing
and delivery of care in the last 2 decades,
this is a clinical problem where care is
becoming increasingly fragmented
among different settings (hospital, nurs-
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inghome, rehabilitation, andhomecare)
and providers (orthopedic surgeons,
physiatrists, and primary care physi-
cians),withresultingdiffusion in therole
and responsibilities for the patient’s care.
The expansion in the Balanced Budget
Act of prospective payment to post-
acute serviceproviderswill only increase
the fragmentation and the boundaries
that providers will set on their respon-
sibilities for the episode of care. It should
be noted that the issues encountered by
these patients are not specific to hip frac-
ture and are likely to be generalizable to
the situation of other patients (eg, with
acute strokes and other illnesses) who,
made vulnerable from the combination
of acute and chronic illness, are set on
their own to navigate the postacute care
system after a short stay in the hospital
for management of what is only the ini-
tial phase of their acute illness.

In parallel with efforts to improve and
better coordinate the health care ser-
vices received by patients with hip frac-
ture, there is a need for clinical research
to better understand the efficacy of in-
terventions that might increase survival
and improve functional outcomes.
Across all of these treatment and care
management areas, studies evaluating
functional limitation and disability as
outcomes are unusual. For example, vir-
tually all studies on timing of hip frac-
ture surgery evaluate the effect of early
surgery only on mortality. Thus, in re-
search, as well as in the management of
the 350000 cases of hip fracture annu-
ally in the United States, there is a need
for collaborative efforts to provide inter-
ventions known to be effective, to coor-
dinate the care provided, and to expand
the knowledge base of how survival and
functional outcomes can be improved.
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