
Relationship Between Duration of
Therapy Services in a Comprehensive
Rehabilitation Program and Mobility
at Discharge in Patients With
Orthopedic Problems

Background and Purpose. The purpose of this study was to examine the
relationship between duration of physical therapy and occupational
therapy and mobility at the time of discharge from a comprehensive
rehabilitation program in a group of patients with orthopedic diag-
noses. Subjects. Subjects were 116 consecutive patients with orthopedic
diagnoses (mean age572.6 years, SD512.0, range521–99) who were
admitted to a comprehensive inpatient rehabilitation program.
Methods. This retrospective cohort study utilized the Uniform Data
Set, social service records, and quality assurance records to provide
demographic and medical information. The Functional Independence
Measure (FIM) provided information regarding mobility at admission
and discharge. The duration of physical therapy and occupational
therapy was measured in hours. Results. Subjects received an average of
40.8 hours of therapy and showed an average change in FIM mobility
subscale scores of 24.5. Multiple linear regression was used to demon-
strate that duration of therapy was a predictor of FIM score at the time
of discharge (partial correlation5.069) after controlling for length of
stay, number of diagnoses, FIM cognitive subscale score at admission,
and FIM mobility subscale score at admission. Duration of therapy
accounted for 6.9% of the variance in the model. Conclusion and
Discussion. This study indicates that the amount of physical therapy
and occupational therapy that patients with orthopedic diagnoses
receive during enrollment in an inpatient comprehensive rehabilita-
tion program is related to the FIM mobility subscale score at the time
of discharge. The authors suggest that increasing the hours of thera-
peutic intervention that a patient receives in inpatient rehabilitation
could improve functional outcomes at discharge. [Kirk-Sanchez NJ,
Roach KE. Relationship between duration of therapy services in a
comprehensive rehabilitation program and mobility at discharge in
patients with orthopedic problems. Phys Ther. 2001;81:888–895.]
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P
atients following surgery or those with trau-
matic orthopedic conditions often enter com-
prehensive inpatient rehabilitation programs
for intensive therapy to restore their functional

abilities and improve their chances of returning home.
One criterion for admission to an inpatient rehabilita-
tion program is the patient’s ability to participate in 3 to
4 hours of therapy per day. According to guidelines set
forth by Medicare with respect to inpatient rehabilita-
tion facilities, patients should receive a minimum of 3
hours of therapy per day.1 Those patients who could
tolerate more hours of therapy may receive more ther-
apy if it is available.

Rehabilitation facilities are reimbursed as TEFRA facili-
ties under the Tax Equity and Fiscal Responsibility Act of
1982, rather than under the inpatient prospective pay-
ment system (PPS). For patients covered by Medicare,
TEFRA facilities receive payments on the basis of reason-
able costs per case up to a maximum limit, regardless of
the diagnosis, the length of stay, or the amount of
therapy a patient receives. This maximum amount is
determined by the hospital’s cost per discharge in a base
year. This cost per discharge is influenced by adjust-
ments for geographical differences such as rural or
urban setting and geographical location. The TEFRA

system is in contrast to the PPS, in which reimbursement
is differentiated based on diagnosis. Hospitals that con-
sistently fall below their maximum TEFRA allowable
amount receive bonus payments. Therefore, from the
facility’s perspective, the least costs occur when therapy
services are provided to a Medicare-funded population
by treating a large volume of patients for short stays for
the minimum allowable hours per day. In this way, the
personnel-related costs associated with providing ther-
apy can be minimized while maximizing the Medicare
reimbursement. One way to minimize costs to the facility
is to decrease the hours of therapy rendered. This can be
done by decreasing the amount of therapy per day, the
days per week that therapy is received, or the length of
stay. Several researchers have demonstrated that the
amount of therapy a patient receives is related to out-
comes such as independence in ambulation and ambu-
lation distance,2 independence in activities,3,4 and
chances of discharge to home.3

Several researchers have examined the impact of the
amount of therapy on rehabilitation outcomes. The
amount of therapy can be measured in different ways.
For example, it could mean the number of sessions
during the course of rehabilitation, the number of days
therapy is received, or the amount of time in minutes
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that therapy is rendered. A study of people with hip
fractures in the United States showed that, when the
number of acute care physical therapy sessions
decreased from 7.6 to 6.3 with implementation of the
PPS, both the proportion of patients ambulating inde-
pendently and the average distance ambulated at the
time of discharge were reduced.2 These researchers,
however, did not separate the effect of a decreased
length of stay from that of decreased duration of physical
therapy services.2

In an investigation of the changes that occurred after
implementation of PPS, outcomes of patients with acute
orthopedic disorders who received 5- and 7-day physical
therapy coverage were compared.5 Increasing the num-
ber of days that a patient received physical therapy
treatments did not decrease the patients’ length of stay,
defined as the number of days from admission or surgery
to discharge from physical therapy.5 This study was
limited by the fact that although the number of consec-
utive treatments was increased when 7-day coverage was
implemented, the average number of treatments
remained the same as for patients treated only during
weekdays.

Two studies have demonstrated that the amount of
physical therapy a patient receives is related to gains in
independence in mobility in an acute care orthopedic
population. One study of people with hip fracture
showed that patients who received more than one phys-
ical therapy treatment per day had 3.98 times greater
odds of achieving independence in important functional
milestones such as bed mobility, transfers, and ambula-
tion with a walker than patients who received only one
session per day and 5.7 times greater odds of being
discharged to the home.3 Another study demonstrated
that duration of physical therapy in minutes was an
important predictor of functional status at discharge as
measured by the Acute Care Index of Function when
other variables such as age, length of stay, number of
diagnoses, and initial functional status were controlled.4
This was the only study found in the literature that
examined the effect of duration of physical therapy in
minutes on discharge outcomes.

The relationship between duration of physical therapy
and improved outcomes has been shown to occur in
acute care settings,4 but it is unclear whether this rela-
tionship remains after patients are transferred to a
comprehensive rehabilitation program. The purpose of
our study was to examine the relationship between the
total hours of physical therapy and occupational therapy
received by patients with orthopedic problems enrolled
in a comprehensive rehabilitation facility and their
mobility at discharge. Data were available for other
variables that might have an effect on mobility at the

time of discharge, such as age, mobility at the time of
admission, length of stay in rehabilitation, sex, and
whether the patient was living independently before
injury. These data allowed us to examine the impact of
amount of physical therapy while adjusting for the
influence of other variables.

Method

Design and Subjects
We conducted a retrospective cohort study of patients
with orthopedic problems who were seen by physical
therapists and occupational therapists during a compre-
hensive rehabilitation hospitalization. Most subjects
were admitted to this program from a 350-bed acute care
hospital located in a culturally diverse metropolitan
area. Although our study involved review of existing
medical records, informed consent was obtained from
the subjects prior to discharge from the rehabilitation
program. Data were collected from social service
records, quality assurance records, and patient informa-
tion sheets for 116 patients who were consecutively
admitted to the rehabilitation program between August
1996 and February 1997. Patients were included in this
study if they: (1) signed an informed consent form and
(2) were admitted with a primary orthopedic diagnosis.

Procedure
The physical therapy and occupational therapy staff used
the Functional Independence Measure (FIM) to mea-
sure physical disability at admission to and discharge
from the rehabilitation program. The FIM is part of the
Uniform Data Set (UDS),6 which was developed to
enable documentation of the severity of physical disabil-
ity and measure the outcomes of rehabilitation.7 Mea-
surements obtained with the FIM have been shown to
have good interrater reliability (intraclass correlation
coefficient [ICC]5.90–.99) and test-retest reliability
(ICC5.90–.93) in a group of patients with mixed diag-
noses enrolled in rehabilitation programs.8 Both the
motor subscale and the cognitive subscale of the FIM
have been shown to have good internal consistency and
have been used to predict length of stay9 and disability10

in a group of patients with mixed diagnoses enrolled in
rehabilitation programs. Only the mobility subscale was
used as an outcome measure in this study because we did
not want to include cognitive changes that might have
taken place during the stay, although few cognitive
changes would be expected in this population. We used
the cognitive subscale score in an attempt to control for
cognitive ability when investigating the change in mobil-
ity subscale scores.

The mobility subscale contains 6 self-care items, 3 trans-
fer items, 2 locomotion items, and 2 bowel and bladder
items. These items are scored on a scale from 1 to 7, with
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7 representing independence and 1 representing com-
plete dependence or inability to perform a task. Subscale
scores were calculated by adding the points for all items.
There were no cases of individual item scores being
absent. All members of the rehabilitation team involved
in scoring the patients at admission and discharge met
UDS criteria for administration and scoring of the FIM
at the beginning of their employment in the compre-
hensive rehabilitation unit.

Duration of physical therapy and occupational therapy.
The quality assurance records of the rehabilitation
department contained information about the total hours
of physical therapy and occupational therapy for each
subject. The total hours were recorded in quarter-hour
increments in the quality assurance records. In the
rehabilitation program involved in this study, physical
therapists and occupational therapists worked together
to meet team goals. The total hours of therapy were
recorded only as a compilation of physical therapy and
occupational therapy in minutes and were recorded in
quarter-hour increments. For subjects with orthopedic
problems enrolled in this program, occupational ther-
apy generally involved transfer and self-care training in
simulated home environments. Physical therapy gener-
ally involved gait training and transfer training with an
assistive device and exercises to address strength deficits.
All of these activities were measured by the FIM mobility
subscale. Because both physical therapy and occupa-
tional therapy emphasized goals related to mobility
tasks, we concluded that it was appropriate to use the
compiled physical therapy and occupational therapy
hours as a measure of duration of therapy.

Medical and demographic information. Each subject’s
age, sex, length of stay, and primary diagnosis were
obtained from quality assurance records. These records
also contained information on discharge destination.
Social service records were used to obtain information
on the patient’s functional status before injury, which
was coded as “independent” or “not independent” based
on patient and family reports to the case manager. The
UDS records contain information on secondary diag-
noses by International Classification of Diseases (ICD-9)
codes.11 All data were located in the social service (case
manager) records and quality assurance records.

Descriptive statistics were generated to characterize the
subjects. The subjects had a mean age of 72.6 years
(SD512.0, range521–99) (Tab. 1). Sixty-nine percent of
the subjects were female, 38.0% were married, 81% were
of Hispanic origin, and 75% spoke Spanish as a first
language. Sixty-nine percent were functioning in the
home independently prior to acute care admission
(Tab. 2).

Fracture of the femur was the most common diagnosis
(38.2%), followed by elective total knee replacement
(32.2%), elective total hip replacement (16.5%), and
other lower-extremity or systemic orthopedic pathology
(13.3%) (Tab. 2). The subjects had an average of 3.1
secondary diagnoses.

Subjects were hospitalized for an average of 14.0 days,
with the length of hospitalization ranging from 6 to 27
days. The subjects received an average of 40.5 hours of
physical therapy and occupational therapy, with a range
from 14 to 83 hours (Tab. 1).

Data Collection
We developed a standardized data collection form, oper-
ational definitions for all variables, and decision rules
for categorizing variables. The forms were used to
record and code the data from the quality assurance
records, the social service records, and the UDS and
FIM records. Data were collected by a group of
researchers, all of whom were present at each data
collection session, and any discrepancies or questions
regarding coding of information were discussed and
agreed on by the group.

Table 1.
Subject Characteristics (N5116): Mean, Standard Deviation, and
Range

Characteristic X SD Range

Age (y) 72.6 12.0 21–99

Hours of physical therapy/
occupational therapy 40.5 13.8 14–83

Length of stay (d) 14.0 4.2 6–27

Number of comorbidities 3.1 1.9 0–9

Initial FIMa mobility subscale
score (total possible
score591) 47.1 10.3 23–72

Initial FIM cognitive subscale
score (total possible
score535) 31.1 5.6 12–35

Discharge FIM mobility subscale
score—all subjects (total
possible score591) 71.6 11.9 23–87

Discharge FIM mobility subscale
score—subjects discharged
home (n588) 75.0 8.9 41–87

Discharge FIM mobility subscale
score—subjects not
discharged home (n525) 59.8 13.8 23–85

Mean change in FIM mobility
subscale scores 24.5 8.7 0–46

a FIM5Functional Independence Measure.
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Data Analysis
All data were managed and analyzed using SAS Version
6.08 statistical software* on a VAX mainframe computer.
Univariate correlational statistics were calculated to
determine relationships among mobility subscale scores
at the time of admission, cognitive subscale scores at the
time of admission, age, total hours of therapy, number of
secondary diagnoses, length of stay, and mobility sub-
scale scores at the time of discharge. Paired t tests were
used to determine whether the subjects showed a change
between admission and discharge mobility subscale
scores. A multiple linear regression was used to explore
the relationship between the duration of physical ther-
apy and occupational therapy and mobility at the time of
discharge. A regression model was built, including vari-
ables found to be related to the dependent variable by
univariate correlation using the backward deletion
process.

Results
The subjects demonstrated an average mobility subscale
score of 47.1 and an average cognitive subscale score of
31.1 at the time of admission. The average mobility

subscale score at the time of discharge was 71.6. The
subjects showed an average change in mobility subscale
scores of 24.5 (P5.0001) (Tab. 1). Subjects who were
discharged to their home were different from subjects
who were discharged to an institution with respect to
their mobility subscale score at the time of discharge
(75.0 versus 59.8, P5.0001) (Tab. 1).

A number of variables other than the duration of
physical therapy and occupational therapy appeared to
influence the subjects’ mobility at the time of discharge.
The univariate correlation demonstrated that mobility at
the time of discharge from the hospital was related to
mobility at the time of admission to the rehabilitation
program, age, length of stay, baseline cognitive status,
and number of secondary diagnoses (Tab. 3). Therefore,
these variables were included in the initial regression
models to examine and control for their effect. In the
multiple linear regression model, we used mobility at the
time of discharge as the dependent variable, total hours
of physical therapy and occupational therapy as the
independent variable, and the confounding variables
listed earlier. In addition, we included sex in the original
model. An independent t test also demonstrated a
difference (P5.0002) in mobility at discharge between
subjects who were living at home independently prior to
hospitalization (X574.7, SD510.0) and subjects who
needed assistance prior to hospitalization (X564.5,
SD513.2). A dummy coded variable representing pre-
morbid living situation was also included in the model.

Hours of physical therapy and occupational therapy
explained some of the variance in the full regression
model (partial correlation5.069, P5.006), as did mobil-
ity at the time of admission, cognitive function at the
time of admission, length of stay, and number of second-
ary diagnoses. Sex, premorbid status, and age did not
contribute to the model and explained very little of the
variance (Tab. 4).

Using the backward deletion process, we constructed a
final model consisting of the variables achieving statisti-
cal significance. This model accounted for 60.5% of the
variance in mobility at the time of discharge (R25.605).
Duration of physical therapy was a predictor of mobility
at the time of discharge (P5.006) and predicted 6.9% of
the variance in mobility at the time of discharge when
mobility at the time of admission, cognitive status at the
time of admission, length of stay, and number of second-
ary diagnoses were taken into account (Tab. 5). Multi-
collinearity diagnostics were completed to ensure that
correlations between the covariates did not violate the
assumptions of the multiple linear regression model.

* SAS Institute Inc, PO Box 8000, Cary, NC 27511.

Table 2.
Subject Characteristics: Frequency and Percentagea

Frequency Percentage

Female 79 68.7
Male 36 31.3

Married 41 38.0
Not married 67 38.5

Country of origin
North-American 19 16.8
Hispanic 92 81.4
Other 2 1.8

Primary language
English 26 23.0
Spanish 85 75.2
Other 2 1.8

Premorbid status
Independent 79 68.7
Not independent 36 31.3

Premorbid environment
Home 109 95.6
Adult community-living facility

or boarding 5 4.4

Primary diagnosis
Femur fracture 44 38.2
Total hip replacement 19 16.5
Total knee replacement 37 32.2
Below-knee amputation 3 2.6
Multiple fractures 3 2.6
Other orthopedic problem 9 8.1

a Some data not available for all subjects.
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Discussion
We were able to develop a predictive model that explains
61% of the variance in mobility at the time of discharge
in this population. As would be expected, the majority of
this variance was explained by mobility at the time of
admission (36%), cognitive status at the time of admis-
sion (7.1%), and number of comorbid conditions
(4.5%). These variables presumably were not modifiable
by the rehabilitation team. However, total hours of
physical therapy and occupational therapy (6.9%) and
length of stay (3.8%) also contributed to the model and
were under the control of the rehabilitation team. The
results of our study provide evidence to support increas-
ing the number of hours a patient receives both by
increasing minutes per day and by increasing length of
stay.

The results of our study support other studies of recovery
of abilities following orthopedic injury or surgery. Our
study demonstrated that total minutes of therapy and
length of stay were predictors of mobility at discharge
when other important covariates were included in the
model. This finding agrees with those of a previous study
by Roach et al4 of patients with orthopedic conditions
who received therapy in the acute care setting in which
minutes of therapy was an important predictor of mobil-
ity at the time of discharge from acute care when length
of stay was included in the model. Magaziner and
colleagues12 found with long-term recovery from hip
fracture that length of hospital stay and number of
therapy sessions were predictors of ability to perform
activities of daily living and walking ability 1 year after
discharge.

Jette and Jette13 found that, for patients who received
outpatient therapy for knee impairments, total duration
of physical therapy in days was not a predictor of health

Table 3.
Univariate Correlations

Mobility at
Admission Age

Number of
Comorbid
Conditions

Total Hours
of Therapy

Length
of Stay

Cognitive Status
at Admission

Mobility at discharge .707a 2.363 2.508 2.085 2.311 .425
.0001b .0001 .0001 .369 .0008 .0001

Mobility at admission 2.369 2.440 2.327 2.419 .351
.0001 .0001 .0004 .0001 .0001

Age .293 .149 .095 2.234
.0016 .1136 .3141 .0016

Number of comorbid conditions .015 .252 2.324
.8697 .0065 .0001

Total hours of therapy .732 2.215
.0001 .0038

Length of stay 2.235
.0037

a Pearson correlation coefficient (r).
b Probability value.

Table 4.
Relationship Between Hours of Physical Therapy and Mobility at
Discharge (Original Model)a

Variable
Standardized
Coefficient P

Partial
Correlation

Intercept 42.5 .0001
Mobility at admission 0.62 .0001 .299
No. of secondary

diagnoses 20.92 .0647 .033
Cognitive status at

admission 0.34 .0178 .053
Age 20.08 .2410 .013
Total hours of therapy 0.25 .0038 .078
Length of stay 20.59 .0375 .041
Sex 20.17 .9157 .000
Premorbid status 22.73 .1279 .022

a R25.6183.

Table 5.
Relationship Between Hours of Physical Therapy and Mobility at
Discharge (Final Model)a

Variable
Standardized
Coefficient P

Partial
Correlation

Intercept 29.2 .0001
Mobility at admission 0.68 .0001 .362
Total hours of therapy 0.26 .0059 .069
Cognitive status at

admission 0.18 .0049 .071
Length of stay 20.56 .0403 .038
No. of secondary

diagnoses 21.06 .0273 .045

a R25.6053.
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outcomes as measured by all subscales of the Medical
Outcomes Study 36-Item Short-Form Health Survey (SF-
36) at completion of therapy. It is difficult to relate
findings from all of these studies because the study
populations had different levels of acuity, were at differ-
ent stages of the rehabilitation process, and had differ-
ent impairments. Perhaps the intensity of therapy, as
measured by duration in minutes, is more important in
subjects with more severe impairments in an earlier stage
of rehabilitation than later in the rehabilitation process.
In the cited studies, different measurement tools were
used to measure the dependent variable and may have
been measuring different constructs.

Cognitive status and comorbidities were 2 other impor-
tant covariates in our predictive model. We found that
cognitive status as measured by the cognitive subscale of
the FIM was a predictor of mobility at the time of
discharge. This finding is similar to those of studies of
long-term recovery at 1 year of patients with hip frac-
tures12,14 and outcomes at completion of rehabilita-
tion.13 The number of comorbidities was also a predictor
of mobility in our model. This finding is in agreement
with those of researchers who found that the number of
comorbidities predicts mobility scores at the time of
discharge from the hospital, SF-36 physical function
scores at completion of rehabilitation, and activities of
daily living and walking ability 1 year after dis-
charge.4,13,15

In contrast to the findings of other studies, age was not
a predictor in our model. Age has been found to be a
predictor of long-term health outcomes after hip frac-
ture,12,14 of short-term outcomes after outpatient reha-
bilitation for knee rehabilitation,13 and of short-term
outcomes of patients who received therapy in acute care
for orthopedic conditions.4 It is unclear why age was not
a predictor of mobility in our group of subjects.

In a randomized, controlled clinical trial comparing 2
groups of subjects with total hip or knee arthroplasty,14

one group began intensive rehabilitation on day 3
postoperatively and one group began intensive rehabil-
itation on day 7. Subjects in the early rehabilitation
group had a shorter length of stay by 2.8 days, received
more therapy sessions as evidenced by higher physical
therapy costs by $393 and higher occupational therapy
costs by $159, had lower total hospital costs by $1,871,
and had higher FIM mobility subscale scores at the end
of the hospital stay than subjects in the late rehabilita-
tion group. These findings suggest that more therapy
earlier in the rehabilitation process can improve health
outcomes and reduce costs. Although our study had
dissimilar findings with respect to length of stay, our
results suggest that more therapy improves health out-
comes.

All except one of the subjects who participated in our
study were admitted to acute care from the community.
The subjects who returned home had higher mobility
subscale scores at the time of discharge (X575.03,
SD58.94; n588) than those who were discharged to nurs-
ing homes, assisted-living facilities, or acute care (X569.8,
SD513.8; n525) (Tab. 6). The average score of those
subjects returning home (75.0) was still well below the
maximum possible mobility subscale score (91). This
finding suggests that patients still are quite dependent
when they are discharged to the home environment.
The lower mean mobility subscale score at the time of
discharge of those subjects who did not return home
(59.8) suggests that their limitations were so severe that
they were unable to safely return to the community.

One recent study of variables related to functional
decline for older individuals living in the community
identified low exercise level, low social function, and
slow gait as predictors of functional decline, defined as a
loss of ability to perform activities of daily living at 4
years.16 Other researchers17 found reduced lower-
extremity performance, low physical activity, and low
frequency of social contact to be risk factors for func-
tional decline. Individuals who are discharged from
rehabilitation with functional limitations presumably will
have decreased activity and exercise levels, decreased
lower-extremity performance, and slow gait. They may
also have less social contact because participation in
social activities may be more difficult.

Our study had several limitations. The population under
consideration had a very high proportion of Hispanic
subjects (81.4%), and they may differ from patients seen
in other hospitals in other regions of the country.
Cultural differences in social support structures, such as
availability of family members to provide physical sup-
port, may also have an impact on the patient’s ability to
return to the home environment. The results of our
study are difficult to generalize to more culturally varied
patient populations. The mean length of time from
onset of the medical event to rehabilitation admission

Table 6.
Mobility Scores by Discharge Destination

Discharge
Destination Frequency Percentage X SD

Home alone 24 21.7 76.1 11.0

Home with family 64 56.5 74.6 8.1

Adult community-
living facility 5 4.3 71.4 10.4

Skilled nursing
facility 14 12.2 58.5 13.5

Acute care 6 5.2 53.0 12.6
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and the mean length of stay in rehabilitation have shown
a steady decrease in the last decade. In 1990, the mean
length of time from onset to admission was 26 days, and
the mean length of stay was 28 days. In 1996, when these
data were collected, the mean length of time from onset
to admission was 15 days, and the mean length of stay
was 18 days. In 1998, these values were further reduced
to a mean of 13 days from onset to admission and 16 days
for mean length of stay.18 These findings suggest that
this trend is continuing, and the results of this study and
previous studies must be interpreted in the context of
this trend.

Conclusion
The results of this study indicate that, controlling for
initial level of functioning, the hours of physical therapy
and occupational therapy a patient with orthopedic
diagnoses receives during a comprehensive rehabilita-
tion program predicts mobility at the time of discharge
as measured by the mobility subscale of the FIM. Other
variables that were important predictors of mobility were
cognitive status at admission, length of stay, and number
of secondary diagnoses. Additionally, patients who
returned to their homes had higher FIM mobility sub-
scale scores than patients who were discharged to nurs-
ing homes, adult community-living facilities, and acute
care settings. These results suggest that increasing the
amount of therapy patients with orthopedic diagnoses
receive in comprehensive rehabilitation may increase
the chances of discharge to the home by improving
mobility skills.
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