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Previous studies examining differences in the quality of care between capitated and fee-for-service payment systems have focused on the care delivered in a
single setting. No study to date has compared outcomes over an entire episode of care
delivered across multiple settings.

CONTEXT.

To compare outcomes of care for patients receiving institutional rehabilitation for hip fracture in fee-for-service and group/staff HMO delivery systems.

OBJECTIVE.

DESIGN.

One-year prospective inception cohort.

SETTING. Six hospital-based, integrated care systems paid on a traditional fee-forservice model and five group/staff HMOs (paid fixed capitation rate by Medicare).
The 11 delivery systems were selected because of their commitment to geriatric
rehabilitation.

196 fee-for-service and 140 group/staff HMO patients with acute hip fracture were identified on admission to inpatient rehabilitation.

PATIENTS.

MEASURES. Four primary outcomes—recovery of activities of daily living, improvement in ambulation, return to community living, and mortality—were measured at
3, 6, 9, and 12 months. Service utilization was assessed in the acute-care hospital setting, rehabilitation setting, and at each 3-month follow-up interval. Risk adjustment
was performed by using multiple and logistic regression.

Overall, no differences were found between patients in group/staff HMOs
and fee-for-service patients. Group/staff HMO patients experienced improved functional recovery at 6 months (P <0.01) and improved ambulation at 12 months
(P =0.05) compared with fee-for-service patients, although these were isolated findings. With regard to utilization, group/staff HMO delivery systems used physician
services less intensively and substituted less-skilled allied health personnel.
RESULTS.

Compared with fee-for-service delivery systems, with a similar commitment to excellence in geriatric rehabilitation, group/staff HMOs can achieve equivalent outcomes in older patients recovering from hip fracture with less-intense service
utilization.
CONCLUSION.

ith the growing number of older adults in Medicare managed care,1 much
debate has centered on whether the quality of care under this capitated payment structure differs from care delivered under fee-for-service. Comparative studies conducted over the past decade suggest that the quality of care in HMOs is at least
as good as that in fee-for-service care.2–11 These previous studies, however, have primarily focused on care delivered in a single setting (i.e., acute-care in the hospital,
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ambulatory care, or home care) or on a specific aspect of
care (i.e., preventive services or a particular chronic disease). Yet older patients, particularly those with complex
care needs, frequently require medical care delivered
from multiple sites. Care fragmentation remains a serious threat to the quality of care that these patients
receive. The ability of a delivery system to improve the
health care outcomes of their older members across the
continuum of care may be an even more sensitive measure of quality for comparison.
The care of older patients with hip fracture is ideal
for comparing quality of care across multiple settings
with different payment structures. With over 250,000
cases of hip fracture occurring per year,12,13 this condition is highly prevalent and has wide variations in outcomes of care. Following hip fracture, 50% to 70% of
older patients do not regain their prefracture level of
function,14,15 46% to 79% do not regain their prefracture
ability to ambulate,14–16 35% to 50% do not return to
community living,17,18 and 17% to 32% die within the
year.19–21 Previous studies have demonstrated that the
hospital care of patients with hip fracture is sensitive to
the type of reimbursement structure under the implementation of diagnosis-related groups.22–26 Patients with
hip fracture have a discrete beginning to their episode of
care (the fracture) and require treatment from different
disciplines27 in multiple sites of care. Institutional rehabilitation for hip fracture is typically provided in
Medicare-certified skilled nursing facilities (SNFs),
although a few patients are admitted to inpatient rehabilitation facilities (RFs). Approximately 47% to 67% of
all patients with hip fracture receive rehabilitation in
one of these institutional settings—a subgroup comprising predominantly older, frailer patients with associated
cognitive impairment and inadequate social support.28, 29
In this study, we compare quality of care for
patients receiving institutional rehabilitation for hip
fracture in group/staff HMO and fee-for-service delivery systems for the primary outcomes of recovery of
function, improvement in ambulation, return to community living, and mortality. We hypothesized that
although group/staff HMO and fee-for-service systems
might differ in the type and intensity of service delivered, primary outcomes of care would be the same.
Methods
Settings

The six participating group/staff HMOs were selected
on the basis of longstanding Medicare-risk contracts
(greater than 10 years), the size of their Medicare-risk
population, and an established commitment to geriatric
rehabilitation. In the regions studied, three group/staff
HMOs had 15,000 to 20,000 Medicare beneficiaries and
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three had 45,000 or more Medicare beneficiaries.
Medicare enrollment in these group/staff HMOs represented between 8% and 32% of total enrollment in each
region. These systems were selected because they had
reputable Medicare-risk programs for geriatric rehabilitation in RFs or SNFs that offered physician-directed
interdisciplinary teams and/or nurse practitioner
rounding.30
For each group/staff HMO, we included the institutions to which they admitted most (greater than 90%
overall) of their patients with hip fracture for rehabilitation under their Medicare-risk contract. Two
group/staff HMOs used subacute-care SNFs that they
owned and operated and that were located close to their
other services (representing three facilities). Two
group/staff HMOs contracted with community-based,
proprietary SNFs. They established payment contracts
for hip fracture rehabilitation that were not subject to
the fee-for-service limits and had a close working relationship with group/staff HMO rehabilitation staff (five
facilities total). One group/staff HMO contracted with a
hospital-based SNF in which the rehabilitation staff
were employed by the HMO. The final system was part
owner/operator of both a freestanding RF and an SNF
that was connected to their major acute-care hospital.
We also selected five vertically integrated fee-forservice delivery systems on the basis of size of the
Medicare patient population, availability of both SNFs
and RFs in their system, and similar geographic representation as the group/staff HMOs (West, Mountain,
Midwest, and Northeast). These fee-for-service delivery
systems also had a reputation for excellent geriatric care;
were paid on a traditional fee-for-service model and
through prearranged selective contracting; were organized to provide all of the essential components of care
delivery, including the acute-care hospital, outpatient
clinics, and/or attached physicians’ offices; and had an
available RF and SNF and access to home-based care. In
each system, we selected the institutions to which they
discharged most (greater than 90% overall) of their
Medicare patients with hip fracture. In four of the five
systems, this included a hospital-based RF and a hospital-based SNF unit (eight facilities). In the other system,
this included a freestanding RF and an SNF attached to
the RF (two sites).
All 11 delivery systems agreed to participate. The
study was approved by the Human Subjects Review
Committees at the University of Colorado as well as
local review boards.
Patients

Potential participants undergoing rehabilitation for
acute hip fracture were identified on admission to an RF
Effective Clinical Practice

■

September/October 2000 Volume 3 Number 5

or SNF. Study inclusion criteria included age older than
64 years, English-speaking, Medicare or Medicare-risk
coverage, acute-care hospital stay for hip fracture within the past 30 days, and no previous admission to a rehabilitation setting for this episode. Potential participants
with hip fracture (e.g., femoral neck, intertrochanteric,
subtrochanteric fractures) were identified on the basis of
admission codes from The International Classification
of Diseases, Ninth Revision, Clinical Modification (i.e.,
codes 820.0, 820.01, 820.02, 820.03, 820.09, 820.20, 820.21,

820.22, and 820.8) and confirmed by chart and radiograph review. Patients with cognitive impairment or
aphasia to a degree that limited their ability to provide
informed consent remained eligible provided that an
appropriate proxy could be located. Patients who were
receiving hospice care or who were comatose were
excluded.
The recruitment experience is summarized in
Figure 1. An estimated 1197 patients receiving institutional rehabilitation for hip fracture were screened, and

Hip fracture patients admitted for institutional rehabilitation (estimated n = 1197)

Ineligible patients (n = 595)
Not in study delivery system
<65 years of age
Non-English speaking
Not hospitalized within the past 30 days

Eligible patients (n = 602)

Excluded patients (n = 266)
Not interested (n = 148)
Too sick or overwhelmed (n = 70)
Dementia with no proxy (n = 46)
No reason given (n = 2)

Consented to participate (n = 336)

Fee-for-service patients (n = 196)

Group/staff HMO patients (n = 140)

Died (n = 24)
Lost to follow-up (n = 4)
Missing values (n = 4)

Died (n = 24)
Lost to follow-up (n = 13)
Missing values (n = 13)

Patients with complete
12-month data (n = 146)

Patients with complete
12-month data (n = 108)

FIGURE 1. Study recruitment.
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a total of 602 patients were eligible to participate. We did
not have consent to obtain demographic or health status
information on ineligible persons and thus were not able
to characterize these patients. Two hundred sixty-six
(44%) persons did not participate for the following reasons: not interested (25%); too sick or overwhelmed by
their condition (12%); and confusion or advanced
dementia with no proxy (8%). No reason was given in
1%. The remaining 336 (56%) patients participated in
the study and were included in this analysis. There were
196 patients in the fee-for-service group, and 140
patients in the group/staff HMO group. Study participants and nonparticipants were similar with respect to
age, gender, and premorbid living arrangements.
Participants had attained higher levels of education and
were more likely to be of non-Hispanic white ethnicity
than nonparticipants. Fee-for-service nonparticipants
were older and more likely to be of non-Hispanic white
ethnicity than were group/staff HMO nonparticipants.
Because we did not have follow-up data on nonparticipants, we were not able to comment on whether their
nonparticipation biased our findings. Six fee-for-service
participants (3.1%) received assistance from a proxy,
compared with 13 (9.3%) group/staff HMO participants.
Study participants were enrolled between June 1993 and
June 1995, with follow-up continuing until June 1996.
Recruitment ranged from 5 to 84 patients per plan, with
an overall average of 30 patients per plan.
Data Collection

Participant demographic and health status information
was obtained through an in-person interview conducted
on admission to the rehabilitation setting and by telephone at 3, 6, 9, and 12-month intervals. A proxy was
deemed necessary for participants when their MiniMental Status Examination score was less than 17.31
Additional information about participants’ health status
(general health, function, type of fracture) was obtained
from the medical records of the acute-care hospital and
the rehabilitation setting, nursing staff interviews, and
pre- and postoperative radiographs. Facility staff provided data on admission status, physician visits, number
and duration of therapy sessions, and discharge status.
Nursing effort was measured by using 24-hour time
studies conducted weekly for all study participants during which nurses reported time devoted directly to
patient care by type of staff for each encounter.
Comorbid conditions were identified from the acutecare hospital record by using the Charlson Index.32
Utilization data were obtained directly from the
participating health plans and from Medicare claims files
for the fee-for-service participants. Utilization data for
fee-for-service patients were obtained from Medicare
232
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National Claims History Files Parts A and B and for
group/staff HMO patients directly from participating
health plans. Encounter data from the health plans were
re-coded to coincide with uniform service definitions
from claims data. Overall, plans provided 88% of the utilization requested. One of the group/staff HMO plans
changed ownership over the course of the study and subsequently did not have the ability to provide complete utilization data on their 25 patients. Additional missing utilization data were attributed to nonmatching Medicare
identification numbers (n=8) and no subsequent utilization because of death in the rehabilitation setting (n=4).
Measures

Primary outcomes, measured at 3, 6, 9, and 12 months,
included recovery of function, improvement in ambulation, return to community living, and mortality. The
measure of functional recovery was adapted from questions used in the Longitudinal Study on Aging.33,34
Patients or proxies were asked to report degree of difficulty in basic activities of daily living (ADLs) (bathing,
dressing, toileting, eating, transferring, and walking)
using a 4-point scale (no difficulty, some difficulty, a lot
of difficulty, and unable). Patients were categorized as
having recovered if they attained their prefracture functional score or better. A composite score of the six individual measures of function was computed for each
patient.35 Ambulation was assessed by using a validated
instrument that evaluates maximum walking capacity.36
Patients were asked to report their level of difficulty (0 =
not able; 1 = much difficulty; 2 = some difficulty; 3 = no
difficulty) in walking 20, 50, 300, 600, and 900 feet. Level
of difficulty was then multiplied by distance, divided by
the maximum total possible score, and multiplied by 100
to provide a 0 to 100 scale. Community living was
defined as living in a home, apartment, assisted-living
facility, or board-and-care home. Mortality was assessed
at each 3-month follow-up interval from either proxy
report or health plan records.
Design and Analysis

The study design was a prospective 1-year inception
cohort. The unit of analysis was the patient, and the primary comparison was between insurance types
(group/staff HMO or fee-for-service). Demographic,
health status, and utilization variables were compared
by using the t-test for continuous variables and the chisquare test for categorical variables. Nonparametric
comparisons were made by using the Wilcoxon rank
sum test and the Fisher exact test.
Multiple regression was used to analyze the primary outcomes of functional recovery and improved ambulation, and logistic regression was used to evaluate return
Effective Clinical Practice
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to community living. To ensure that the findings were
not significantly affected by values from “outlier” individual delivery systems (rather than payment structure),
we examined the contribution of each individual plan
(i.e., “dummy” variables) to the overall regression models
for the primary outcomes. To address potential concern
for differential outcomes attributed to the use of proxy
responses, the major outcome analyses were repeated
comparing participants who did and did not rely on
proxy report. These analyses did not differ from the
main analyses and are not presented. Multiple regression
(ProcReg) and logistic regression (ProcLogistic) analyses
were performed by using SAS version 6.12 (SAS
Institute Inc., Cary, NC).
Previous studies of older patients with hip fractures have shown high rates of death over the course of
1 year.15, 21, 22 In this study, the primary outcomes were
analyzed with and without deaths.37 Because the primary outcomes did not differ regardless of whether deaths
were included in the analyses, only the former results
are presented.
Results

Fee-for-service patients were older, better educated, and
less likely to have an informal caregiver available (Table
1). Prefracture physical function and walking ability did
not differ between the two groups. The type of hip fracture and the type of surgical repair did not differ.
Hospital Stay

On average, group/staff HMO patients underwent
surgery sooner (1.1 vs. 1.4 days, P =0.04), received physical
therapy sooner (1.5 vs. 1.8 days, P =0.05), and were discharged sooner to a rehabilitation setting than did fee-forservice patients (5.5 vs. 9.7 days, P <0.01). Examination of
surgical or nonsurgical adverse events during acute-care
hospitalization revealed no significant differences. By
virtue of a longer stay in the hospital after surgical repair,
fee-for-service patients had received an average of 4 more
days of rehabilitation on admission to the rehabilitation
setting than did group/staff HMO patients.
Rehabilitation Stay

Comparisons of the care provided in the rehabilitation
setting are reported in Table 2. Significantly more feefor-service patients were admitted to an RF than an
SNF. On average, fee-for-service patients remained in
the rehabilitation setting 2 days longer than did
group/staff HMO patients. During their longer stays,
fee-for-service patients received more care from physical
and occupational therapists. Group/staff HMO patients,
however, were more likely to receive care from physical
Effective Clinical Practice
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therapy technicians, such that total physical therapy
department time was not significantly different.
Although the number of hours of licensed nursing care
did not differ, group/staff HMO patients received more
care from nursing staff with less formal training. No
differences were detected in the total number of attending physician visits. Fee-for-service patients were more
likely to be seen by an orthopedic surgeon, physiatrist, or
consulting specialist physician, whereas group/staff
HMO patients were more likely to be seen by a boardcertified geriatrician, nurse practitioner, and/or physician assistant. Group/staff HMO plans seem to have
substituted care providers at all levels but provided similar service intensity overall.
Post Rehabilitation

Patients’ utilization patterns in the year after discharge
from the index rehabilitation stay are provided in Table
3. There were no differences in rehospitalization rates or
emergency department use. Fee-for-service patients
received more outpatient physician visits (all-inclusive)
and more primary care, orthopedist, and consulting specialist physician visits. Group/staff HMO patients had
significantly more visits from home health nurses.
Mortality rates between the two groups did not
differ. Mortality rates for fee-for-service and group/staff
HMO patients at 3, 6, 9, and 12 months were 4.7% versus 4.9% (P =0.99); 8.3% versus 11.4% (P =0.44); 10.3%
versus 14.9% (P =0.23), and 12.0% versus 16.9%
(P =0.26), respectively. After adjustment for age, comorbid conditions, and cognitive function, no differences
in mortality were noted between the two groups.
Functional Outcomes

The other primary outcomes are compared in Figures 2
through 4. Overall, no differences were found between
group/staff HMO and fee-for-service patients.
Group/staff HMO patients had better functional recovery at 6 months (P <0.01) and ambulation at 12 months (P
=0.05) than did fee-for-service patients, although these
were isolated findings. These regression analyses were
adjusted as follows: Functional recovery was adjusted for
prefracture function, type of fracture repair, age, marital
status, cognitive function, and communicative ability;
ambulation was adjusted for prefracture ambulation
score, type of fracture, age, previous stroke, cognitive
function, communicative ability, and depression; and
return to community living was adjusted for prefracture
functional status, type of fracture repair, marital status,
cognitive function, and communicative ability.
There was no evidence that outlying values for
individual delivery systems influenced any of the primary outcomes. For example, in the 6-month comparison
233
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TA B L E 1

Baseline Demographic and Functional Characteristics of Older Patients with Hip Fracture in
Fee-for-Service and Group/Staff HMO Systems
CHARACTERISTIC

FEE-FOR-SERVICE
(n=196)

HMO
(n=140)

P VALUE

82.1 ± 7.3
80.5%
96.9%
17.9%
35.7%

79.8 ± 6.9
76.1%
99.3%
27.3%
27.0%

<0.01
>0.2
>0.2
0.04
>0.2

29.1%
45.0%
44.8%
1.0%

38.6%
49.6%
72.6%
0.7%

0.08
>0.2
<0.01
>0.2

1.4 ± 1.5
12.8%
6.2%
9.2%
17.4%
9.2%
12.3%
1.5%
16.9%
10.3%
5.5 ± 2.4

1.2 ± 1.4
9.6%
4.4%
10.3%
12.5%
8.8%
11.0%
0.0%
15.4%
4.4%
5.3 ± 2.7

0.10
>0.2
>0.2
>0.2
>0.2
>0.2
>0.2
>0.2
>0.2
0.06
>0.2

9.7%
15.9%
24.1%
14.8%

5.1%
3.7%
12.6%
16.3%

0.15
<0.01
0.01
>0.2

Functional status before fracture
Mean number of ADLs* performed with difficulty ± SD
Mean maximum walking score (0–100)

0.56 ± 1.4
62.6 ± 40.3

0.73 ± 0.2
68.7 ± 42.9

0.20
0.18

Functional status on admission to rehabilitation
Barthel Index (0–20) ± SD
Mean number of ADLs* (0–6)
Bladder incontinence
Bowel incontinence

12.2 ± 4.0
3.7 ± 1.4
23.5%
11.2%

11.9 ± 4.8
3.6 ± 1.4
33.6%
23.1%

>0.2
>0.2
0.06
0.01

Cognitive/psychological status
Mean Mini-Mental Status Examination (0–30)
Depression diagnosis

26.2 ± 3.7
9.7%

25.0 ± 4.6
4.4%

0.01
0.09

Demographic characteristics
Mean age ± SD, yr
Female
White
Not a high school graduate
Income <$10,000
Type of Social Support
Married
Living with others
Able and willing caregiver
Preadmission residence in institution
Comorbid conditions
Charlson Index ± SD
Diabetes
Angina
Previous myocardial infarction
Congestive heart failure
Peripheral vascular disease
Cerebrovascular disease
Moderate/severe renal disease
Chronic pulmonary disease
Any psychiatric diagnosis
Mean number of medications ± SD
Conditions at admission to the rehabilitation facility
Visual impairment
Hearing impairment
Pressure sore (any)
Difficulty with communication

Type of hip fracture and repair†
Femoral neck fracture
Prosthesis
Pins
Nails
Intertrochanteric fracture
Subtrochanteric fracture

48.5%
69%
14%
12%
50.5%
1.0%

50.0%
74%
7%
11%
47.8%
2.2%

>0.2
>0.2
>0.2
>0.2
>0.2
>0.2

*ADLs = activities of daily living, including bathing, dressing, eating, toileting, transferring, and walking.
†
All intertrochanteric and subtrochanteric fractures were surgically managed with nails.

of ADL recovery, all of the regression model parameter
estimates for the group/staff HMO systems were posi234
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tive, whereas all but one of the parameter estimates from
the fee-for-service system were negative. This difference
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TA B L E 2

Services Provided to Hip Fracture Patients during the Index Rehabilitation Stay
SERVICE

FEE-FOR-SERVICE
(n=196)

HMO
(n=140)

P VALUE

71.4%

93.6%

<0.01

Initial length of stay ± SD, d

22.5 ± 14.3

20.5 ± 18.3

0.01

Mean nursing time ± SD, hr
Registered nurse, licensed practical nurse
Aide/orderly/technician

19.8 ± 14.7
17.6 ± 15.0

21.0 ± 22.9
29.6 ± 31.3

0.31
<0.01

Mean time in therapy ± SD, hr
Physical therapist time
Physical therapy department time*
Occupational therapy department time

7.5 ± 5.8
13.7 ± 7.7
9.9 ± 7.6

6.3 ± 7.5
14.4 ± 11.9
7.4 ± 6.5

<0.01
0.28
<0.01

Provider visits
Attending physician
Consulting physician
Physician’s assistant/nurse practitioner
Orthopedist
Percentage with orthopedist visits
Total physiatrist visits
Percentage with physiatrist visits
Total geriatrician visits
Percentage with geriatrician visits

6.5
3.6
2.1
2.0
61.5%
4.2
40.5%
0.5
10.8%

6.4
1.5
3.9
1.1
40.4%
0.3
4.4%
2.3
47.1%

0.98
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

1.5%

1.5%

0.99

Initial rehabilitation admission to a skilled nursing facility

Hospitalization
Rehospitalized during rehabilitation

*Includes time with the therapist as well as technicians.

is not only consistent with the main result but also suggests that each health system made a similar contribution to the overall findings.
Discussion

Overall, we found little evidence to suggest that the
outcomes of care for older adults with hip fracture
receiving institutional rehabilitation differed between
group/staff HMO and fee-for-service delivery systems.
Our results add to the growing number of studies in
the literature showing that the quality of care for
patients within capitated payment systems is at least as
good as that for patients in fee-for-service systems.
What distinguishes our findings, however, is that we
have shown that this relationship extends longitudinally across sites of geriatric care, to encompass an entire
episode of care.
When compared with previous studies that have
examined the influence of reimbursement on the care
delivered to persons with hip fracture,22–26 our study
revealed a similar finding for the effect of bundled
payment on the type of services provided. The intenEffective Clinical Practice
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sity of physician services in particular was lower
under the capitated payment of group/staff HMOs.
Further, group/staff HMO plans seemed to have substituted personnel with less formal training—for
example, nurse practitioners and physician assistants
for physicians, technicians for physical therapists, and
aides and medical assistants for licensed nurses.
Group/staff HMO patients had less intense involvement of orthopedic surgeons and physiatrists and
more contact with geriatricians in the postacute care
period. The association between greater geriatrician
involvement with improved rehabilitative outcomes
for hip fracture has been reported previously.38–40
However, overall our findings are similar to these earlier studies, as differences in service intensity and care
providers did not translate into meaningful differences in outcomes.
Because of a potential for bias attributable to the
disproportionately greater use of rehabilitation facilities by fee-for-service plans (29% vs. 6%), we conducted additional analyses of primary outcomes restricted
to fee-for-service and group/staff HMO patients who
were treated in SNFs. These results did not differ
235
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TA B L E 3

Utilization in the Year after the Index Rehabilitation Stay*
UTILIZATION VARIABLE

FEE-FOR-SERVICE
(n=187)

GROUP/STAFF HMO
(n=112)

P VALUE

Percentage rehospitalized by 12 months

39.0%

33.0%

>0.2

Number of emergency department visits

0.59

0.75

>0.2

Percentage of patients returning to rehabilitation after initial
stay

15.0%

16.1%

>0.2

Average length of stay among those returning to rehabilitation after initial stay, d

17.0

29.3

0.05

25.3 ± 16.1

24.2 ± 27.6

<0.01

Total physician visits—outpatient

13.2

4.8

<0.01

Primary care visits—outpatient
Percentage receiving a primary care visit

3.7
64.7%

2.0
51.4%

<0.01
0.04

Orthopedic surgeon visits—outpatient
Percentage receiving orthopedic surgeon visit

2.4
70.7%

1.2
46.7%

<0.01
<0.01

Specialist physician (nonorthopedist) visits—outpatient
Percentage receiving a specialist visit

7.1
86.4%

1.6
35.5%

<0.01
<0.01

0.2

1.3

<0.01

2.8 ± 6.0
62.0%

8.8 ± 22.1
54.2%

<0.01
>0.2

Physical therapy visits
Percentage receiving physical therapy visit

2.3
62.0%

3.8
40.2%

0.10
<0.01

Occupational therapy visits
Percentage receiving occupational therapy visits

0.4
20.7%

1.7
18.7%

0.05
>0.2

Total number of days in rehabilitation setting (initial + subsequent days) less ± SD

Physician’s assistant/nurse practitioner visits—outpatient
Home health visits ± SD
Percentage receiving home health visit

*Sample sizes reported in this table reflect absence of data due to a change in ownership in one managed care plan (n=25), nonmatching
Medicare identification numbers among fee-for-service plans (n=8), and deaths that occurred during the index rehabilitation stay in
fee-for-service (n=1) and group/staff HMO (n=3) facilities.

from the main outcomes analyses and are not presented. These additional analyses support earlier published
literature that outcomes among patients with hip fracture treated in SNFs differ little from those of patients
treated in rehabilitation facilities41, 42 and calls into
question the value of the more resource-intensive rehabilitation facilities. However, these relationships
between payment system, treatment setting, service
intensity, and outcomes cannot be generalized beyond
hip fracture. A similar study comparing patients with
stroke in group/staff HMO and fee-for-service settings
has found better functional and community discharge
outcomes for persons with stroke treated in fee-forservice settings.43
236
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The patients in our study had better outcomes
than those reported in previous studies. These improved
outcomes may be partially explained by patient selection. Patients in this trial were more likely to recover by
virtue of the fact that they were admitted for institutional rehabilitation (i.e., had a greater potential for
recovery). Because of this sampling strategy, study participants were more similar and theoretically, more
comparable. However, our results can only be generalized to those older patients with hip fracture receiving
institutional rehabilitation. Our primary reason for targeting this particular population was that they have the
greatest burden of disability, require the most services,
and are the most costly to treat. Logically, a capitated
Effective Clinical Practice
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100%
4.28

4.25

4.06
4

4.20

4.03

4.02
3

4.19
4.18

P < 0.05

2
FFS
1

HMO

0
3 mo

9 mo

6 mo

12 mo

Time

Participants Residing in Community

Number of Basic ADLs Recovered

5

90%
80%

99.3
99.0

90.7

86.7

83.2

86.1
81.1

70%

74.9
78.4
69.1

60%
50%
40%
30%
20%

FFS

10%

HMO

0

FIGURE 2. Recovery of basic activities of daily living (ADLs):
fee-for-service (FFS) versus group/staff HMO systems.
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delivery system would focus cost-containment strategies
on these patients and thus important differences may be
revealed in studying this population.
The results of our study need to be interpreted in
light of several limitations. First, the facilities studied
were not selected at random—they were selected because
of an established reputation for providing excellent geriatric rehabilitative services. Although studying these
facilities is important for understanding the potential for
improved outcomes for patients with hip fracture, this
approach limits the generalizability of the findings. The
delivery systems studied may not have been representative of capitated or fee-for-service delivery systems with
a different organizational structure, longevity, or geo-
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FIGURE 3. Ambulation score: fee-for-service (FFS) vs.
group/staff HMOs.
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FIGURE 4. Community residence: fee-for-service (FFS) versus
group/staff HMO systems.

graphic location. Further, our focus was on a select population of older patients receiving institutional rehabilitation for hip fracture. We did not include patients who
were able to return home immediately after their index
hospitalization or those believed not to benefit from institutional rehabilitation. In addition, although we attempted to control for baseline differences between the two
payment structure groups, we cannot exclude the possibility that our results were influenced by some degree of
uncontrolled confounding. Study power may potentially
have precluded detecting significant differences in the
primary outcomes; however, our results revealed little
suggestion of positive trends despite assessment of multiple outcome measures over four time points. Finally,
although it would have strengthened these findings, a
formal cost analysis was beyond the scope of this study’s
focus on clinical outcomes.
In conclusion, we found no evidence that
group/staff HMO systems delivered substandard care
with respect to important clinical outcomes for older
adults with hip fracture receiving institutional rehabilitation. Despite differences in service intensity, treatment
location (i.e., subacute SNFs) and care providers, these
well-integrated group/staff HMO plans were able to
care for persons with hip fracture over the entire episode
of care as effectively as select fee-for-service delivery systems. Although these results cannot be generalized to
capitated or fee-for-service comparisons in other parts of
the country, they do provide supportive evidence that
the quality of acute hip fracture care in group/staff
HMO delivery systems is at least as good as in fee-forservice delivery systems.
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Take-Home Points
• Although many studies have compared quality of
care between capitated and fee-for-service payment
systems in specific settings, none has compared
outcomes for clinical conditions in which care is
delivered longitudinally across multiple settings.
• We compared outcomes for patients receiving
institutional rehabilitation after hip fracture in
five group/staff HMO and six fee-for-service delivery
systems with reputations for commitment to geriatric
rehabilitation.
• Overall, there were no differences in functional
recovery, ambulation scores, return to community
living, or mortality between group/staff HMO and
fee-for-service systems.
• Group/staff HMOs provided a lower intensity of
physician services and substituted personnel with
less formal training for physicians, physical therapists,
and licensed nurses.
• Because the group/staff HMO and fee-for-service systems
in our study were selected for their commitment to
geriatric rehabilitation, caution is advised in
generalizing our findings to other settings.
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