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OBJECTIVE: To determine whether routine surgeon con-
sultation with medicine specialists and multidisciplinary
care conferencesFpotentially modifiable hospital charac-
teristicsFare associated with lower 1-year mortality in
older adults with hip and lower extremity injuries.

DESIGN: Retrospective cohort study.

SETTING: Oregon hospitals.

PARTICIPANTS: Two thousand five hundred thirty-eight
Medicare recipients aged 67 and older hospitalized in Or-
egon hospitals in 2002 with hip or lower extremity injuries.

MEASUREMENTS: Demographic, injury, comorbidity,
and survival information were gathered from Medicare re-
cords for 2000 to 2003. All Oregon hospitals with a qual-
ifying case were surveyed using a structured telephone
interview to collect information about routine surgeon con-
sultations and multidisciplinary care conferences for older
adult orthopedic patients. Multivariable generalized esti-
mating equation models were used to estimate odds ratios
(ORs) and 95% confidence intervals (CIs) for the associa-
tions between hospital characteristics and mortality.

RESULTS: After adjusting for age, injury severity, comor-
bid conditions, trauma center status, and hospital annual
volume of patients with hip fracture, the relative odds of
dying in the year after injury for inpatients treated in set-
tings with routine surgeon consultation with medical staff
was 0.69 (95% CI 0.57–0.83) compared with patients not
treated in such settings. Inpatient treatment in settings with

routine multidisciplinary care conferences did not signifi-
cantly affect the relative odds of dying in the year after
injury (OR 5 1.06, 95% CI 5 0.89–1.26).

CONCLUSION: Routine consultation by attending ortho-
pedic surgeons with medicine or primary care specialists for
Medicare inpatients is associated with better survival 1 year
after injury. J Am Geriatr Soc 58:1835–1842, 2010.
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Injuries to elderly persons represent a substantial public
health problem, one that will be exacerbated as the U.S.

population ages. Hip fractures and other lower extremity
injuries are common in persons aged 65 and older,1 hamper
an individual’s ability to maintain independent living,2–6

and are a major threat to survival.7–13

Considerable literature exists regarding the clinical
treatment of such injuries and the patient characteristics
that may contribute to better or worse outcomes. Research
on patient characteristics focuses on factors that are not
easily modifiable, such as age,14–16 sex,9,15–17 and comorbid
conditions.9,15–17 Some investigators have also examined
hospital- and community-level factors that may influence
patient outcomes, such as specialized elder-care units,18 the
number of hospitals in a county,19 hospital size,19–21 and
the number of physicians in a county,19 but many such
factors are also not easily modifiable.

Much less attention has been focused on potentially
modifiable factors that could mitigate the effect of these
less-modifiable factorsFfor example, the effect that inte-
gration of care in the hospital setting, using the expertise of
medicine or geriatric specialists to assist the surgeon with
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the care of the patient, might have on outcomes such as
death in the postinjury period. For example, previous stud-
ies have shown some evidence that hospitalist management
of medical inpatients may result in better survival22–24 and
shorter length of stay.22–25 For patients with hip fracture,
management by hospitalists also resulted in shorter time to
surgery,26 shorter length of stay,26 and fewer complica-
tions.27 Similarly, orthopedist and geriatrician comanage-
ment has been associated with lower in-hospital mortality28

and fewer complications28,29 and rehospitalizations.28

The overall objective of this study was to examine the
relationships between two potentially modifiable hospital-
level processes and outcomes in elderly patients hospital-
ized for lower extremity injuries. Specifically, this study
sought to measure the extent to which routine consultation
by the surgeon with an internist, hospitalist, or primary care
physician was associated with lower mortality during the
year after the index injury. The study also sought to estimate
the extent to which patients treated in a milieu where rou-
tine multidisciplinary care conferences were held had re-
duced mortality at 1 year after injury.

METHODS

Study Design and Study Subjects

Eligible subjects for this retrospective cohort study were
identified from fee-for-service Medicare recipients who were
hospitalized in 2002 in any Oregon hospital with a qualifying
lower extremity or acetabular injury. Eligible subjects were
aged 67 and older at the time of the index hospitalization to
ensure that at least 2 years of preinjury records could be
evaluated for each subject. Relevant injury hospitalizations
were identified from Medicare claims data using Interna-
tional Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM) discharge diagnosis codes 808.0 to
808.1 (acetabulum fracture), 820 to 829.1 (fractures of lower
limbs), 835 to 838.19 (dislocations of hip, knee, ankle, or
foot), or 843 to 845.19 (sprains or strains of hip, thigh, knee,
leg, ankle, or foot). Hospitalizations for which a qualifying
injury was listed as the first of all injury diagnoses were con-
sidered to be index hospitalizations. Hospitalizations for
multiple, nonindex injuries, such as those sustained in an
automobile crash, were not included as index hospitaliza-
tions. Hospitalizations for qualifying injuries but that
occurred in the 6 months after another injury hospitalization
with diagnosis codes indicating similar injuries or similar
affected body parts were considered to be rehospitalizations
for the original injury and were ineligible as index hospital-
izations. For courses of treatment that included interhospital
transfers, the index hospital was chosen to be the one for
which the disposition code indicated an end to acute care.

The Oregon Health & Science University institutional
review board and the Centers for Medicare and Medicaid
Services (CMS) Privacy Board approved this study with a
Health Information Portability and Accountability Act waiver
of consent.

Data Sources

Patient-level data were obtained from CMS. Cohort members
were identified from the 2002 National Medical Provider
and Analysis Review (MedPAR) file containing records of

inpatient hospital stays. All MedPAR records for 2000 to
2003 were retained for each cohort member identified. All
Medicare records for 2000 to 2003 were also obtained from
the following CMS databases for all cohort members: the
Outpatient Standard Analytic file, containing claims data
submitted by institutional outpatient providers; the Carrier
file, containing claims submitted by noninstitutional provid-
ers; and the Denominator file, which includes demographic
and enrollment information for each Medicare beneficiary.
Thus, for each cohort member, medical resource utilization
records were obtained for at least 2 years before and at least 1
year after the index hospitalization.

A single researcher collected hospital-level data in a tele-
phone interview using a standard survey instrument consisting
largely of multiple-choice questions. An attempt was made to
survey each of Oregon’s 61 hospitals at which an eligible pa-
tient was treated. For all but two hospitals, the charge nurse of
the surgical or medical–surgical unit where these patients were
treated was interviewed. For the two hospitals where a charge
nurse was not available or could not be reached in a timely
manner, a social worker or discharge planner was interviewed.
Hospital-level data of interest included information about the
wards in which geriatric orthopedic patients were treated
(medical vs surgical), types of physicians or care providers who
could be called upon for consultations related to management
of medical conditions and comorbid conditions, presence of
geriatricians on hospital staff or available to surgeons as con-
sultants, whether multidisciplinary care conferences were held
for every elderly orthopedic patient or only ‘‘when needed,’’
and the specialties of the care providers who were expected to
participate in such care conferences. The treating hospital for
each cohort member was identifiable, and the hospital-level
data were linked to the individual Medicare records.

Additional hospital- and community-level data were col-
lected from publicly available sources such as census data,30

the Oregon Association of Hospitals and Health Systems
Web site,31 the Oregon Trauma System Web site,32 and the
Oregon Health Policy and Research Web site.33 From these
sources, the following hospital-level information was gath-
ered: number of licensed and staffed beds, annual volume
of surgeries, annual volume of emergency department
visits, annual number of inpatient days, annual number of
outpatient visits, numbers of hip fracture patients treated in
2004, and the hospital’s trauma system designation by the
state. The following community- and county-level informa-
tion was also gathered: median annual county income and the
proportion of county residents aged 65 and older.

Exposure Variables

Two primary exposures of interest were examined. Informa-
tion from the hospital questionnaire was used to identify ex-
posure status for each hospital. The first exposure, called
‘‘routine consultation,’’ reflects a hospital’s capacity to pro-
vide orthopedic care integrated with medical care through
consultations between the surgeon and a geriatrician (where
available); a hospitalist; an internist; another hospital-based
medicine specialist, such as a physician assistant; or the pa-
tient’s primary care physician. Such consultations were con-
sidered ‘‘routine’’ if the charge nurse interviewed for the
hospital survey (or his or her surrogate) indicated that such
consultations were ‘‘always’’ sought, regardless of individual
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case characteristics. For hospitals with multiple units within
which eligible patients could be treated, it was attempted to
gather information about the unit where patients meeting the
case criteria were most likely to be treated.

The second exposure of interest was whether the
patient’s lower extremity injury was treated in a hospital
where multidisciplinary care conferences were routine for
these patients, meaning that every patient was discussed in
at least one of these multidisciplinary meetings during
the course of their inpatient treatment. Multidisciplinary
care conferences were defined as regularly occurring care
conferences or meetings that involved heathcare profes-
sionals other than the attending or consulting physicians
(e.g., nursing, pharmacy, social work, physical and occu-
pational therapists). More specifically, a care conference
was defined as being multidisciplinary if the attendance of
the following professionals was expected and was consid-
ered by the interview source to be routine, not just on an
‘‘as needed’’ basis: nursing, physical or occupational ther-
apy, and social work or discharge planning. At no hospital
for which survey information was gathered was physician
attendance at these care meetings expected or considered
‘‘routine,’’ so physician involvement was not included in
the definition.

Outcome Variable

The outcome variable of primary interest was death from
any cause within 1 year of the index hospital admission
date, which was used as a surrogate for date of injury. Dates
of death were recorded in the MedPAR and Denominator
files. Death dates for all cohort members were obtained
from both sources and compared for consistency. No dis-
crepancies were noted between these two data sources.

Covariates

Patient age, sex, race, comorbid conditions, and injury severity
were identified a priori as patient-level factors to be assessed as
potential confounders of the associations between each of the
two exposures and death 1 year postinjury. Comorbid and
preexisting medical conditions for all subjects were ascer-
tained using ICD-9 diagnostic codes from inpatient claims
records from the 2 years before the index hospitalization and
outpatient claims records for 1 year before index hospitaliza-
tion, as described previously,34 and were summarized using an
adaptation of the Charlson method35 described by Deyo
and colleagues.36 For purposes of analysis, the Deyo score was
categorized as 0, 1 to 2, and 3 or more. Injury severity was
estimated using the ICD-9–based Injury Severity Score
(ICISS),37–40 an estimate of the probability of survival given
an individual’s unique pattern of injuries.

Hospital- and community-level characteristics that were
evaluated as potential confounders were trauma center status
(Level I or II, Level III or IV, or not designated), annual hip
fracture patient volume (o30, 30–99, and �100), rurality of
hospital41 (small and remote, small and rural, rural, and
urban), number of hospital beds (o50, 50–250, or 4250),
number of orthopedic surgeons in the county (o5, 5–20, and
420), median annual county income (o$35,000, $35,000–
$40,000, and 4$40,000), and proportion of the community
aged 65 and older (o12%, 12–18%, and 418%).

In addition to their potential confounding effect, age,
sex, and Deyo score were considered a priori to be potential
effect modifiers.

Statistical Analysis

Mortality was modeled as a binary outcome, indicating
whether the patient was alive 1 year postinjury. The associ-
ations between the exposures of interest, routine consultation
and multidisciplinary care conferences, and the outcome were
evaluated using generalized estimating equations42 to ac-
count for possible clustering according to hospital. In addi-
tion to modeling each exposure’s association with the
outcome separately, both exposures were modeled simulta-
neously in a single statistical model to adjust each exposure
for the presence of the other. Further adjustment for other
potential confounders was conducted as described below.

Covariates that altered the coefficient for the primary
predictor of interest by more than 10% from the unadjusted
estimate were retained in the models. The final unstratified
model included adjustment for age, ICISS, Deyo score,
trauma center status, volume of patients with hip fracture,
county median household income, and county proportion
of population aged 65 and older. Age, sex, and Deyo score
were assessed as potential effect modifiers as well. Age and
sex did not appear to modify the associations of interest,
as assessed according to the statistical significance of a
multiplicative interaction term, but Deyo score did. Thus,
estimates stratified according to Deyo score category are
also presented.

Associations between the exposures and the mortality
outcome are reported as odd ratios (ORs) with 95% confi-
dence intervals (CIs). All data management and statistical
analyses were conducted using Stata, version 10 (StataCorp,
College Station, TX).

RESULTS

In 2002, there were 2,804 Medicare recipients hospitalized
in Oregon hospitals with qualifying injuries. Fifty-three of
the 57 hospitals (93%) that treated a qualifying cohort
member completed the telephone survey, providing hospi-
tal-level exposure data for 2,538 of the 2,804 eligible sub-
jects. Of the four hospitals for which exposure information
was not collected, one had closed between the time the pa-
tient was treated and the time this survey was conducted,
and three did not respond to requests for interviews. Of the
hospitals for which exposure data were collected, 45
(84.9%) reported that medicine consultations were the
norm for these patients, and 14 (26.4%) reported holding
routine multidisciplinary care conferences (Table 1).

The study cohort had a mean age of 83.1 � 7.6; 98.0%
were white, and 72.7% were female (Table 1). Two thou-
sand eighty-three subjects (82.1%) had a single injuryFthe
index injury and no other injuries. For 76.2% of the cohort,
the index injury was a fracture of the neck of the femur.

The most common comorbid condition was chronic
pulmonary disease (25.2%), followed by congestive heart
failure (22.7%) and diabetes mellitus (19.4%). Death
within 1 year of the index hospitalization was common
(n 5 702, 27.7%), with 79 patients (3.1%) dying during the
index hospitalization. Routine consultation was also com-
mon, with 92.0% (n 5 2,335) of the cohort being treated
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in such settings where this was reported to be routine.
Multidisciplinary care conferences were less common, with
26.8% (n 5 680) of subjects being treated in wards in which
this practice was described as routine. Distributions of pa-
tient-level characteristics did not appear to vary according
to exposure status.

The Oregon hospitals for which surveys were completed
(n 5 53) ranged in size from six to 482 staffed beds. Forty-one
percent (n 5 22) of the hospitals were considered to be urban
hospitals, with 20.7% (n 5 11) being small (o50 beds) and
remote (430 miles from another hospital) (Table 2). Twelve
(22.6%) of the hospitals treated 100 or more patients with
hip fracture per year; another 35% treated between 30 and 99
annually. Approximately 70% of the hospitals participating
in the survey (n 5 37) were designated as Level III or IV

trauma centers (Table 2). Of the 53 hospitals, 45 (78.9%)
indicated that consultations with medical or primary care
providers (n 5 20, 37.7%) was routine for all elderly ortho-
pedic patients. The hospitals without routine consultation
(n 5 8) tended to be smaller (75% with o50 beds vs 55.6%)
and more rural (62.5% small and remote vs 13.3%), and
were located in communities that were older (37.5% vs
24.4% in counties with 418% of the population �65) and
poorer (50.0% vs 28.9% in counties with median income
o$35,000) (Table 2). Multidisciplinary care conferences
were routine for elderly orthopedic patients in 14 hospitals
(26.4%). Hospitals with multidisciplinary care conferences
tended to be smaller, more rural, and in counties with slightly
younger populations and have fewer orthopedic surgeons in
the county and lower annual hip fracture volumes (Table 2).

Table 1. Demographic, Injury, and Comorbidity Characteristics for Fee-for-Service Medicare Beneficiaries Aged 67 and
Older at the Time of Hospitalization for a Hip or Lower Extremity Injury, Oregon, 2002

Characteristic

n (%)

All Subjects Routine Consultation

Multidisciplinary Care

Conferences

N 5 2,538

Yes

n 5 2,335

No

n 5 203

Yes

n 5 680

No

n 5 1,858

Hospitals 53 (100.0) 45 (84.9) 8 (15.1) 14 (26.4) 39 (73.6)

Age

67–74 380 (15.0) 351 (15.0) 29 (14.3) 94 (13.8) 286 (15.4)

75–84 993 (39.1) 911 (39.0) 82 (40.4) 265 (39.0) 728 (39.2)

�85 1,165 (45.9) 1,073 (45.9) 92 (45.3) 321 (47.2) 844 (45.4)

Female 1,844 (72.7) 1,707 (73.1) 137 (67.5) 507 (74.6) 1,337 (72.0)

White 2,486 (98.0) 2,287 (97.9) 199 (98.0) 670 (98.5) 1,816 (97.7)

Type of index injury

Fracture, femur, neck 1,935 (76.2) 1,789 (76.2) 146 (71.9) 530 (77.9) 1,405 (75.6)

Fracture, lower limb, other� 346 (13.6) 307 (13.1) 39 (19.2) 95 (14.0) 251 (13.5)

Fracture, femur, other 122 (4.8) 115 (4.9) 7 (3.5) 26 (3.8) 96 (5.2)

Sprain, strain, or dislocation 79 (3.1) 73 (3.1) 6 (3.0) 19 (2.8) 60 (3.2)

Fracture, acetabulum 56 (2.2) 51 (2.2) 5 (2.5) 10 (1.5) 46 (2.5)

Comorbiditiesw

Chronic pulmonary disease 639 (25.2) 599 (25.7) 40 (19.7) 176 (25.9) 463 (24.9)

Congestive heart failure 575 (22.7) 536 (23.0) 39 (19.2) 165 (24.3) 410 (22.1)

Diabetes mellitus 491 (19.4) 450 (19.3) 41 (20.2) 130 (19.1) 361 (19.4)

Cerebrovascular disease 390 (15.4) 369 (15.8) 21 (10.3) 91 (13.4) 299 (16.1)

Dementia 295 (11.6) 273 (11.7) 22 (10.8) 77 (11.3) 218 (11.7)

Myocardial infarction 232 (9.1) 222 (9.5) 10 (4.9) 52 (7.7) 180 (9.7)

Any malignancy 203 (8.0) 189 (8.1) 14 (6.9) 54 (7.9) 149 (8.0)

Peripheral vascular disease 166 (6.5) 151 (6.5) 15 (7.4) 49 (7.2) 117 (6.3)

Deyo comorbidity scorez

0 1,139 (44.9) 1,036 (44.4) 103 (50.7) 307 (45.1) 832 (44.8)

1 or 2 989 (39.0) 912 (39.1) 77 (37.9) 258 (37.9) 731 (39.3)

�3 410 (16.1) 387 (16.6) 23 (11.3) 115 (16.9) 295 (15.9)

Died during index hospitalization 79 (3.1) 70 (3.0) 9 (4.4) 24 (3.5) 55 (3.0)

Died within 1 year of index admission 702 (27.7) 636 (27.2) 66 (32.5) 195 (28.7) 507 (27.3)

�Fractures of the ankle, tibia or fibula, foot, patella, or other unspecified lower limb fracture.
wThese numbers may total to greater than 100%. Some subjects had more than one comorbidity identified. Comorbid conditions included in the Deyo score but

that affected fewer than 5% of the cohort members (rheumatologic disease, diabetes mellitus with chronic complications, renal disease, hemi- or paraplegia,

peptic ulcer disease, metastatic cancer, liver disease, human immunodeficiency virus, and acquired immunodeficiency syndrome) are not listed in the table.
zA Deyo score of 0 indicates no comorbidity, a score of 1 or 2 indicates moderate comorbid burden, and 3 or greater indicates severe comorbid burden.
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The relative odds of dying within the 1 year after injury
were lower for patients treated in hospitals with routine
consultations than for those treated in hospitals without
routine consultations (OR 5 0.69, 95% CI 5 0.57–0.83),
after adjusting for age at the time of injury, Deyo comor-
bidity score, ICISS, trauma center status, annual hip frac-
ture volume, county median household income, proportion
of county population aged 65 and older, and the presence of
the multidisciplinary care conference exposure (Table 3).
Twenty-seven percent of patients treated in the routine
consultation setting died within 1 year, compared with
32.5% of patients not treated in such a setting (Table 3).
The relative odds of dying within 1 year after injury were
equivalent for subjects treated in hospitals that routinely
held multidisciplinary care conferences and those not
treated in such settings (OR 5 1.06, 95% CI 5 0.89–
1.26), after adjusting for the same covariates described
previously (Table 3).

Considering the possibility that different levels of
comorbidity may modify the effect that routine consulta-
tions or multidisciplinary care conferences may have on
survival, the associations for each of the different Deyo
comorbidity subgroups were estimated. Within subgroups
defined according to categorized Deyo score, the relative
odds of death were lower for subjects treated in settings
with routine medical consultation than for patients not
treated in such settings (Table 3). The relative odds were
lowest for those with Deyo score of 3 or more (OR 5 0.44,
95% CI 5 0.25–0.79). The effect of multidisciplinary care
conferences on the relative odds of death were not statis-
tically significant for any Deyo category subgroup (Table 3).

DISCUSSION

This study suggests that the relative odds of death are lower
for older persons hospitalized with hip or lower extremity

Table 2. Characteristics of Hospitals and Communities According to Exposure Group

Characteristic

n (%)

All Hospitals Routine Consultation Multidisciplinary Care Conferences

N 5 53

Yes

n 5 45

No

n 5 8

Yes

n 5 14

No

n 5 39

Patients 2,358 (100.0) 2,335 (99.0) 203 (1.0) 680 (28.8) 1,858 (71.2)

Licensed beds, n

o50 31 (58.5) 25 (55.6) 6 (75.0) 12 (85.7) 19 (48.7)

50–250 14 (26.4) 12 (26.7) 2 (25.0) 0 (0) 14 (35.9)

4250 8 (15.1) 8 (17.8) 0 (0) 2 (14.3) 6 (15.4)

Trauma center status

Level I or II 5 (9.4) 4 (8.9) 1 (12.5) 1 (7.1) 4 (10.3)

Level III or IV 37 (69.8) 31 (68.9) 6 (75.0) 12 (85.7) 25 (64.1)

Nondesignated 11 (20.8) 10 (22.2) 1 (12.5) 1 (7.1) 10 (25.6)

Rurality

Small and remote 11 (20.7) 6 (13.3) 5 (62.5) 2 (14.3) 9 (23.1)

Small and rural 18 (34.0) 17 (37.8) 1 (12.5) 6 (42.9) 12 (30.8)

Rural 2 (3.8) 2 (4.4) 0 (0) 0 (0) 2 (5.1)

Urban 22 (41.5) 20 (44.4) 2 (25.0) 6 (42.9) 16 (41.0)

Proportion of county aged �65, %

o12 15 (28.3) 14 (31.1) 1 (12.5) 0 (0) 15 (38.5)

12–18 24 (45.3) 20 (44.4) 4 (50.0) 11 (78.6) 13 (33.3)

418 14 (26.4) 11 (24.4) 3 (37.5) 3 (21.4) 11 (28.2)

Median county income, $

o35,000 17 (32.0) 13 (28.9) 4 (50.0) 3 (21.4) 14 (35.9)

35,000–40,000 18 (34.0) 17 (37.8) 1 (12.5) 11 (78.6) 7 (17.9)

440,000 18 (34.0) 15 (33.3) 3 (37.5) 0 (0) 18 (46.2)

Orthopedic surgeons in county, n

o5 21 (39.6) 15 (33.3) 6 (75.0) 10 (71.4) 11 (28.2)

5–20 13 (24.5) 13 (28.9) 0 (0) 3 (21.4) 10 (25.6)

420 19 (35.9) 17 (37.8) 2 (25.0) 1 (7.1) 18 (46.2)

Annual volume of hip fracture cases, 2004

o30 22 (41.5) 16 (35.6) 6 (75.0) 8 (57.1) 14 (35.9)

30–99 19 (35.9) 18 (40.0) 1 (12.5) 4 (28.6) 15 (38.5)

�100 12 (22.6) 11 (22.4) 1 (12.5) 2 (14.3) 10 (25.6)
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injuries and treated in an inpatient setting where surgeon
consultation with medicine specialists is routine than for
patients not treated in such an environment, even after ad-
justing for differences in injury severity and comorbid bur-
den for individual patients and after accounting for other
potentially influential hospital characteristics. Although
all-cause mortality in the year after injury was high,
approximately 30% in both groups, a small but clinically
important reduction (absolute difference in risk of 5%) in
mortality appears to be achievable with a relatively inex-
pensive, feasible, and implementable approach to patient
management. The effect of routine consultations appears to
be greatest for patients with the greatest burden of comor-
bid or preexisting conditionsF41% of these patients died
in the first year, compared with 61% of the patients who did
not receive routine consultation. This study also suggests
that being treated in an inpatient setting where multidisci-
plinary care conferences are routine does not appear to
affect the likelihood of surviving to 1 year after injury.

It was hypothesized that a routinely multidisciplinary,
consultative approach to care for injured older persons would
reduce mortality. In this age group aged 67 and older, many
patients had multiple medical conditions in addition to the
acute injury for which they were being treated, and for many,
these preexisting conditions could hamper their recovery
from the injury, by impairing the healing process itself or
complicating the after-injury rehabilitation care or discharge
planning for a recovering patient.43,44 Thus, it was thought

that, when a surgeon routinely consults with an internist,
hospitalist, geriatrician, or primary care physician, he or she
might then be better prepared to manage the patient’s injury
problem, as well as being made more aware of concurrent
medical conditions that might hamper recovery. Only a single
Oregon hospital had access to a geriatrician for such consul-
tations, so consultations with other medicine or hospitalist
specialists was focused on. Previous studies of the effect of
hospitalist management showed some evidence of lower
mortality22–24 of similar magnitude to these findings in gen-
eral medical patients. One study also reported a 3% reduc-
tion in in-hospital mortality with orthopedist and geriatrician
comanagement of older orthopedic patients.28 A study com-
paring mortality for patients treated by hospitalists with pa-
tients not treated by hospitalists reported ORs of 0.71, 0.75,
and 0.79 for in-hospital and 30- and 60-day mortality, re-
spectively.22 Another study also found lower mortality for
patients treated by hospitalists 30 and 60 days after hospi-
talization (OR 5 0.82 and 0.85, respectively) but noticed no
effect on mortality at 1 year.23 Unlike these previous studies,
which focused on general medical patients of all ages, the
current study focused specifically on a cohort of elderly pa-
tients and the effect of multidisciplinary management of their
injuries. Although this study was not able to identify the pre-
cise mechanism by which routine consultation affects sur-
vival, a positive association was found.

It was also hypothesized that routine multidisciplinary
care conferences involving discharge planning, rehabilitation

Table 3. Unadjusted and Adjusted Estimates of the Association Between Hospital-Level Exposure to Routine
Consultation and Multidisciplinary Care Conferences and 1-Year Mortality for Patients Aged 67 and Older Hospitalized
in Oregon with Lower Extremity Injuries in 2002

Model

n (%)

Odds Ratio (95% Confidence Interval)Exposed, Died Unexposed, Died

Routine consultation 636 (27.2) 66 (32.5)

Unadjusted 0.78 (0.63–0.96)

Adjusted for both exposures 0.77 (0.64–0.93)

Adjusted for patient-level variables� 0.70 (0.58–0.83)

Adjusted for patient-, hospital-, and community-level variablesw 0.69 (0.57–0.83)

Stratified according to Deyoz score§

0 205 (19.8) 27 (26.2) 0.70 (0.55–0.90)

1 or 2 271 (29.7) 25 (32.5) 0.80 (0.57–1.23)

�3 160 (41.3) 14 (60.9) 0.44 (0.25–0.79)

Multidisciplinary care conferences 195 (28.7) 507 (27.3)

Unadjusted 1.07 (0.94–1.22)

Adjusted for both exposures 1.09 (0.96–1.23)

Adjusted for patient-level variables� 1.08 (0.94–1.24)

Adjusted for patient-, hospital- and community variablesw 1.06 (0.89–1.26)

Stratified according to Deyoz score§

0 64 (20.9) 168 (20.2) 1.14 (0.84–1.52)

1 or 2 87 (33.7) 209 (28.6) 1.25 (0.94–1.63)

�3 44 (38.3) 130 (44.1) 0.70 (0.45–1.09)

�Adjusted for age, International Classification of Diseases, Ninth Revision–Based Injury Severity Score (ICISS), and Deyo category.
wAdjusted for age, ICISS, Deyo category, median household income, population proportion aged 65 and older, trauma center status, and annual hip fracture volume.
zDeyo score quantifies comorbid burden, and ranges from 0 to 31, with a score of 0 indicating no comorbidity, a score of 1 to 2 indicating moderate comorbid burden,

and a score of 3 or more indicating severe comorbid burden.
§ Stratified for Deyo category and adjusted for age, ICISS, median household income, population proportion aged 65 and older, trauma center status, and annual hip

fracture volume.
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specialists (physical therapy, occupational therapy, or both),
and nursing might similarly affect survival outcomes. Patients
for whom all their medical and psychosocial needs are con-
sidered in this multidisciplinary fashion would, it was spec-
ulated, have more-successful transitions from the hospital and
would be more likely to survive the first year after their injury,
although no association was found between multidisciplinary
care conferences and 1-year survival. Collaborations between
the ancillary care providers and discharge planning or social
work do not appear to matter to survival as much as medical
management and collaboration between physicians.

Previous researchers have also studied the associations
between clinical interventions in the form of multidisciplinary
collaborations and clinical outcomes; interventions such as
specialized geriatric care units18,45 or interdisciplinary ‘‘or-
thogeriatric’’ units28,46 were associated with shorter length of
stay, fewer complications, and better functional outcomes,
although such specialized units are not feasible for small or
rural hospitals, where the total volume of appropriate pa-
tients would probably be insufficient to support a specialized
unit. Thus, the current study focused on potentially modifi-
able factors that might influence survival and that any hos-
pital could potentially implement.

Limitations

This study was subject to some important methodological
limitations. The primary limitation of this study is that it
was not possible to determine whether a specific patient
definitively received the exposure to routine consultation or
multidisciplinary care conferences. Thus, some of the sub-
jects may have been misclassified with regard to their ex-
posure status. The exposure groups as defined did not
appear to differ with regard to any relevant patient-level
characteristics, such as comorbid conditions or injury
severity. If misclassification did not systematically favor
one group over another, as defined according to specific
patient characteristics, such as age, sex, comorbid condi-
tions, or injury severity, then an attenuation of the associ-
ation would be expected, compared with what it might be if
misclassification did not occur. Thus, this possible misclas-
sification was considered to impose a conservative bias.

The accuracy of the classification of hospitals is vulner-
able to error, because it was based on charge nurse report, not
direct observation or measurement. It was attempted to min-
imize such error by categorizing any hospital for which a
response seemed to indicate any deviation from routine con-
sultation or multidisciplinary care conferences based on pa-
tient-level variations as not having routine processes. If there
seemed any doubt, patients treated at that facility were con-
sidered to be ‘‘unexposed,’’ resulting in a more-conservative
estimate of the possible associations. Additionally, a few of
the hospitals surveyed had multiple units within which these
patients might have been treated, and it is possible that the
full variability within the hospital was not captured. Never-
theless, most of the hospitals in Oregon are small and have
only one or two medical–surgical units, with nursing staff
shared across both units. It was attempted to minimize the
bias associated with within-hospital variability by explicitly
seeking information about the unit within which the cases
were ‘‘most likely’’ to be treated. The analytical methods,

accounting for unmeasured within-hospital correlations,
were also chosen to help minimize possible bias.

Despite being a population-based cohort, the study
group was homogeneous with regard to race, injury type,
and severity. The restriction according to injury type was
helpful in compensating for the lack of physiological data in
assessing injury severity. However, although the distribution
of sex and race in the cohort reflects the demographics of the
state from which the cohort was drawn, this homogeneity
impairs the generalizability of the results to settings with
more-diverse demographic profiles. Replication of the results
in a different setting would lend credence to the findings.

Finally, the outcome measure, all-cause mortality by 1
year after injury, was a common outcome, with approxi-
mately 28% of the cohort having died by the end of the
study period. The method of estimating the association be-
tween the exposures and outcomes, using logistic regression
methods, will tend to overestimate the relative risk in the
setting of a common outcome, in which the outcome occurs
in more than 10% of the cohort.47 Caution in interpreting
the resulting ORs must be taken. The results indicate lower
relative odds of dying by 1 year after injury but should not
be interpreted analogously to a relative risk. Attention must
also be paid to the relative difference in the proportions of
subjects who had the outcome across the exposure groups.

CONCLUSIONS

Elderly patients with lower extremity orthopedic injuries re-
quiring hospitalization may be more likely to survive their
first year after injury if treated in hospital units for which
surgeon consultation with medical providers such as hospita-
lists, internists, or the patient’s primary care physician is rou-
tine than patients treated in other hospitals. Although
causality cannot be asserted without more-detailed under-
standing of the mechanism by which such consultations are
associated with lower mortality, a potential procedure change
that any hospital, regardless of size, rurality, or resource lev-
els, could implement and that may have a measurable effect
on important patient outcomes, may have been identified.
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