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The impact of inpatient rehabilitation on
outcomes for patients with cancer

George Forrest, MDD, and Dawn Deike, DO

Department of Physical Medicine and Rehabilitation, Albany Medical College, Albany, New York

Background Patients with cancer have challenges around mobility, activities of daily living, and self-care.

Objective To report outcomes of patients who received radiation therapy while on an inpatient rehabilitation facility (IRF).
Methods 61 patients admitted to an IRF with either a primary malignant brain tumor, tumor metastatic to the brain, tumor meta-
static to the spine with spinal cord injury, or tumor metastatic to bone. Each patient required radiation therapy. The study notes the
outcomes of 69 patients admitted with stroke and 23 patients admitted with a traumatic spinal cord injury. Each patient was of-
fered therapy in accordance with the Center for Medicare and Medicaid Services guidelines. Level of function was assessed using
Functional Independence Measure. Outcome measures were improvement in function, functional level at discharge, length of stay,
and percent discharged to home.

Results The patients in the cancer group had significant improvement in function. More than 75% of the patients with cancer re-
turned to their homes. The functional level achieved by patients with primary malignancies of the brain or tumors metastatic to the
brain was not significantly different than that of patients with stroke. The functional level achieved by patients with cancer meta-
static to the spine was not significantly different than that of patients with a traumatic spinal cord injury. The percent of patients
with cancer discharged to home was not significantly different than that of patients without cancer.

Limitations The study reports outcomes from only 1 IRF.

Conclusions Comprehensive care that includes radiation and rehabilitation at the IRF level benefits appropriately selected patients
with cancer.

he American Cancer Society reports that
1.6 million people are diagnosed with can-
cer each year, of whom 78% are aged 55
years or older. The 5-year survival rate for cancer
is 68%." Almost 15.5 million living Americans
have been diagnosed with cancer.? Many patients
with cancer have difficulty walking and with activ-
ities of daily living. Patients with primary brain
tumors or tumors metastatic to the brain may pres-
ent with focal weakness or cognitive deficits sim-
ilar to patients with stroke. Patients with tumors
metastatic to the spine may have the same defi-
cits as a patient with a traumatic spinal cord injury.
Patients with metastasis to bone may have patho-
logic fractures of the hip or long bones. Patients
may develop peripheral neuropathy associated with
a paraneoplastic syndrome, chemotherapy, or criti-
cal illness neuropathy. Lehmann and colleagues
evaluated 805 patients admitted to hospitals affili-
ated with the University of Washington Medical
School with a diagnosis of cancer and found that
15% had difficulty walking and 20% had difficulty
with activities of daily living.?
Many patients with cancer can benefit from inpa-

tient rehabilitation.** Study findings have shown
that patients with impairments in function related
to cancer are often not referred for rehabilita-
tion. Among the reasons mentioned for that are
that oncologists are more focused on treating the
patients’ cancer than on their functional deficits
and that specialists in rehabilitation medicine do
not want to be involved with patients with complex
medical problems. Rehabilitation facilities may not
want to incur the costs associated with caring for
patients with cancer.®

The present paper looks at the outcomes of 61
consecutive patients with cancer who were admit-
ted to an inpatient rehabilitation facility (IRF) and
received radiation therapy concurrent with reha-
bilitation. It compares the outcomes of the cancer
patients with the outcomes of patients without can-
cer who were admitted with stroke or spinal cord
injury, conditions more commonly treated at an IRF.

Methods

We reviewed electronic medical records of all
patients with cancer admitted to the IRF from
2008 through 2013 who received radiation ther-
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TABLE 1 Demographics and analysis of admission Functional Independence Measure, discharge FIM, change in FIM, and length of stay for each

subgroup
Male: Average ADM b/C Change FIM
n Female,% age,y FIM® FIMe> in FIM®®  LoS, d efficiency Disposition
Cancer population
Overall 61 61.3 61.05 68.69 83.08 14.39 18.98 0.991 75.4%, home
38.7 18%, acute hospital
4.9%, subacute rehab
1.6%, death
Metastasis to bone 7 42.9 66.14  76.70 87.70 12.40 11.60 1.25 71.4%, home
57.1 28.6%, acute hospital
Primary brain cancer 23 60.9 55.04  63.40 83.30 19.40 20.78 1.19 82.6%, home
39.1 13%, acute hospital
4.3%, subacute rehab
Metastasis to brain 16 50 68.19 75.60 83.30 7.60 15.81 0.80 81.3%, home
50 12.5%, acute hospital
6.3%, subacute rehab
Metastasis causing 15 80 60.27  66.50 80.40 13.90 22.93 0.78 60%, home
Scl 20 26.7%, acute hospital
6.7%, subacute rehab
6.7%, death
Stroke population
Overall 69 40.6 69.13 63.12 87.52 24.40 16.80 2.00 85.5%, home
59.4 7.2%, acute hospital
7.2%, subacute rehab
Spinal cord injury population
Overall 23 82.6 42.70 58.03 89.13 31.10 39.87 1.46 87%, home
17.4 13%, subacute rehab

ADM FIM, admission FIM; D/C FIM, discharge FIM; LoS, length of stay; SCI, spinal cord injury; FIM, Functional Independence Measure

°All FIM scores are averages. PA total FIM score of 78 best separates patients who are likely to be able to go home and those who are likely to need long-term care.'

apy while at the facility. We also reviewed the data of
all patients without cancer admitted with a diagnosis of
stroke in 2013 and all patients admitted with a diagno-
sis of traumatic spinal cord injury in 2012 and 2013. No
patients were excluded from stroke and traumatic spinal
cord injury groups.

We recorded the sex, age, diagnostic group, Functional
Independence Measure (FIM) admission score, FIM dis-
charge score, length of stay (LoS) in the IRF, place of dis-
charge of each patient (eg, home, acute care, or subacute
care), and calculated the FIM efficiency score (change in
FIM/LoS) for each patient. The FIM is an instrument that
has 18 items measuring mobility, participation in activities
of daily living, ability to communicate, and cognitive func-
tion.” Each item is scored from 1 to 7, with 1 denoting that
the patient cannot perform the task and 7 that the activ-
ity can be performed independently. The minimum score is
18 (complete dependence), and the maximum score is 126
(independent function). Thirteen items compose the motor
FIM score: eating, grooming, bathing, dressing upper body,
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dressing lower body, toileting, bladder management, man-
agement of bowel, transfer to bed or wheelchair, transfer to
toilet, tub transfer, walking (or wheelchair use), and climb-
ing stairs. Five items — comprehension, expression, social
interaction, problem solving, and memory — compose the
cognitive FIM score.

We used a 1-way analysis of variance to evaluate dif-
ferences between age and cancer type, age and diagnostic
group, admission FIM score and cancer type, discharge
FIM score and cancer type, change in FIM and cancer
type, LoS and cancer type, and LoS and diagnostic group.
The Pearson chi-square test was used to test the goodness
of fit between the place of disposition and diagnostic group.
The paired # test was used to evaluate the improvement in
FIM of the patients who were in the cancer groups. The
Tukey Simultaneous Tests for Differences of Means was
used to compare the FIM efficiency scores of the groups.
A 2-sample # test was used to evaluate the factors associ-
ated with the need for transfer from the IRF to the acute
medical service.
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TABLE 2 Comparing primary brain cancer with metastatic brain cancer functional outcomes in change of Functional Independence Measure

Mean change SE Diff of
n in FIM SD mean mean 95% CI Pvalue
Metastasis to brain 16 7.6 20.1 5.0 -11.81 (-22.23 t0 -0.39) .043
Primary brain cancer 23 19.4 10.3 2.2

95% Cl, 95% confidence interval; Diff of Mean, difference of the means; FIM, Functional Independence Measure; SD, standard deviation; SE mean, standard error of mean

TABLE 3 Comparing stroke with combined primary and metastatic brain cancer in functional outcomes by change in Functional Independence
Measure

Mean change

n in FIM SD SE mean Diff of mean 95% Cl P value
Primary and metastatic 39 14.6 16.0 2.6 -9.8 (-15.81 to -3.85) .002
brain cancer
Stroke 69 24.4 12.8 1.5

95% Cl, 95% confidence interval; Diff of mean, difference of the means; FIM, Functional Independence Measure; SD, standard deviation; SE Mean, standard error of mean

Results

The demographic characteristics of the patients in the
study and the admission and discharge FIM scores are
reported in Table 1. There were initially 62 cancer patients
in the radiation group, which was further divided into 4
subgroups based on the site of the primary tumor or metas-
tasis. In all, 23 had a primary malignant brain tumor and
received radiation and temozolomide. Sixteen patients
had malignancies metastatic to the brain, 15 patients had
tumors metastatic to the spine, and 7 had tumors meta-
static to the long bones. One patient had laryngeal cancer
and was excluded from the study because we did not think
that we could do an analysis of a group with only 1 patient.
The final number of patients in the cancer group was there-
fore 61. There were 69 patients in the stroke group and 23
in the spinal cord injury group.

We report improvement in total FIM, motor FIM, and
cognitive FIM scores and were able to identify all 18 of
the items of the FIM score on 60 of the 61 patients in the
cancer group. Improvement in total FIM of the 61 patients
in the cancer groups was significant at P < .001, as was
improvement in motor FIM at P < .001. Improvement in
cognitive FIM was borderline significant at P = .05. Just
over 75% of the patients in the cancer group had sufficient
enough improvement in their level of function that they
were able to return to their homes (Table 1). The average
FIM score at the time of discharge was 83.08. This was not
significantly different than the level of function of patients
discharged after stroke (87.52) or traumatic spinal cord
injury (89.13).

The patients with primary brain tumors were younger
than the patients with cancer metastatic to the brain (P =

€140 THE JOURNAL OF COMMUNITY AND SUPPORTIVE ONCOLOGY ® May-June 2018

.013). The patients with a primary brain tumor had lower
admission FIM scores than patients with tumors metastatic
to the brain (P = .027). The patients with a primary brain
tumor had a greater increase in FIM score than patients
with metastasis to the brain (P = .043; Table 2). There
was not a significant difference between these 2 groups in
FIM score at discharge or in the likelihood of discharge
to home (Table 1). The FIM efficiency score was 1.12 for
the patients in the primary brain tumor group and .80 in
those with metastasis to the brain. This difference was not
significant P = .96.

There were 69 patients in the stroke group. We compared
the 39 patients with primary or metastatic brain lesion
to the stroke group. The patients with primary or meta-
static cancer of the brain were younger than the patients
with stroke, 60.4 years old versus 69.1 years old (P = .004).
The patients in the combined cancer group had a higher
admission FIM score compared with the stroke patients
(68.4 vs 63.12; P = .05). The discharge FIM scores were
83.3 in the combined cancer group and 87.5 in the stroke
group (Table 1). This difference was not significant, but the
improvement in the combined cancer group (14.6) was less
than the improvement in the stroke group (24.40; P=.002)
(Table 3).

The average LoS in the IRF was 18.7 days in the com-
bined cancer group and 16.8 days in the stroke group. This
difference was not significant. An average of 82% of the
patients in the primary tumor or brain metastasis group
and 85.5% of the patients in the stroke group were dis-
charged to home. This difference was not significant. The
FIM efhiciency score of the patients in the stroke group
was 2.0. This was significantly greater than the score for
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TABLE 4 Comparing metastasis fo spinal cord with spinal cord injury in functional outcomes by change in Functional Independence Measure

Mean change Diff of
n in FIM SD SE mean mean 95% CI Pvalue
Metastasis to spinal cord 15 13.9 12.2 3.2 -17.2 (-25.93 to -8.47) <.001
SCI 23 31.1 13.9 2.9

95% Cl, 95% confidence interval; Diff of mean, difference of the means; FIM, Functional Independence Measure; SCI, spinal cord injury; SD, standard deviation; SE mean, stan-

dard error of mean

the patients in the metastasis to the brain group (0.80; P =
.044) but not significantly greater than the primary brain
cancer group (1.19; P=.22).

There were 23 patients in the traumatic spinal cord
injury group. A comparison of the patients with tumors
metastatic to the spine and patients with traumatic spinal
cord injury showed that the patients in the cancer group
were older (60.27 and 42.70 years, respectively; P = .001).
In all, 80% of patients with tumors metastatic to the spine
were men. This was not significantly different from the per-
centage of men in the traumatic spinal cord injury group
(82.6%; Table 1). The admission FIM score of the patients
with cancer was 66.5 (standard deviation [SD], 13.3) and
58.03 (SD, 15.1) in the patients with a traumatic spinal
cord injury (Table 1). The FIM score at discharge was
80.4 (SD, 19.1) in the patients with cancer and 89.1 (SD,
20.3) in the patients with a traumatic spinal cord injury
(Table 1). Neither of these were statistically significant. The
improvement in patients with cancer was 13.9 (SD, 12.2)
and 31.1 (SD, 13.9) in the traumatic spinal cord injured
patients. This difference was significant (P < .001; Table 4).
The median LoS was 18.98 days in the cancer metastasis
to spine group (interquartile range [IQR] is the 25th-75th
percentile, 12-30 days). In the traumatic group the median
LoS was 23 days (IQR, 16-50 days). This difference was
not significant (P = .14 Mann-Whitney test). The mean
FIM efficiency score was 1.46 in the traumatic spinal cord
injury group and .78 in the group with cancer metastatic to
the spine. This difference was not significant (P =.72). Sixty
percent of the patients in the cancer group were discharged
to home, and 87% of patients in the traumatic spinal cord
group were discharged to home. This difference was not
significant (P = .12; Fisher exact test).

As far as we can ascertain, this is the first paper that has
looked at the outcomes of patients receiving rehabilitation
concurrent with radiation of the long bones. The average
improvement in FIM was 12.4 (Table 1). The LoS was 11.6
days, and the FIM efficiency was 1.25. In all, 71.4% made
enough progress to go home.

Of the total number of cancer patients, 18% were trans-
ferred to the acute medical service of the hospital (Table
1). Neither age, sex, type of cancer, nor admission FIM
score were associated with the need for transfer to acute
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hospital care. Change in FIM score was inversely asso-
ciated with transfer to acute hospital care (P = .027).
Patients whose function did not improve with rehabili-
tation were most likely to be transferred back to acute
hospital care.

Discussion
Radiation therapy is considered a service that is pro-
vided to people who come for treatment as an outpatient.
Caregivers may have difficulty transporting patients to
radiation if the patient has deficits in mobility. This may be
particularly true if the patient is heavy, the caregivers are
frail, or perhaps if they live in rural settings where there is
no wheelchair-accessible public transportation. There are
many factors that help determine whether a patient with
functional deficits can be discharged to his or her home.
These include sex, age, marital status, family and/or com-
munity support, income, and insurance.® The FIM is an
instrument that indicates how much help a patient needs
with mobility and self-care skills. It also correlates with
the amount of time that caregivers must spend helping a
patient.” Study findings have shown that the FIM score
is an important determinant of whether a patient can be
discharged to home. The total FIM score is as useful as an
analysis of the components of the FIM score in predict-
ing whether a patient can return to the community.'®"!
Reistetter and colleagues found a total FIM score of 78
to be the score that best separates patients who are likely
to be able to go home and patients who are likely to need
long-term care.”" Bottemiller and colleagues'® reported
that 37% of patients with total discharge FIM scores of
less than 40 were discharged to home. They reported that
62% of patients with FIM scores between 40 and 79 were
discharged to home, and 88% of patients with scores of 80
or above were discharged to home." The goal in bringing
patients to the IRF was to accept and treat patients with
reasonable community support and potential to achieve a
functional level compatible with discharge to the commu-
nity. Most patients in each of the cancer groups were able
to reach an FIM score of 78 to 80 and to be discharged
to home.

Most of the patients in the cancer groups had underlying
problems that are not considered curable. The primary goal
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was to enable the patients to have some time at home with
their families before requiring readmission to a hospital or
hospice care. Reasonable LoS and rate of progress are now
expected or required by third-party payors and hospital
administrators. Physicians at the Mayo Clinic have indi-
cated that a rehabilitation service should aim for an FIM
efficiency score of at least .6 points per day.’® The FIM effi-
ciency of patients in each of the 4 cancer subgroups in this
study was higher than this level.

J. Herbert Dietz, Jr was an early advocate of the
need to provide comprehensive rehabilitation services
for patients with cancer. He first described his work in
1969." Since that time, there have been many papers that
have documented the benefits of IRF for patients with
cancer. O'Toole and Golden have shown outcomes of a
large series of patients from an IRF. They reported that
at the time of admission, 14% of patients could ambu-
late, but at discharge, 80% could ambulate without hands-
on assistance. They reported significant improvements
in continence, FIM score, and score on the Karnofsky
Performance Scale.’® Marciniak," Hunter,” Shin,'® and
Cole,'” and their respective colleagues have all shown that
patients with many different types of cancer benefit from
rehabilitation at the IRF level. Gallegos-Kearin and col-
leagues® reported on the care of 115,570 patients admit-
ted to IRF with cancer from 2002 to 2014. Patients had
significant improvement in function, with more than 70%
of patients discharged to home.* Ng and colleagues stud-
ied a group of 200 patients who received IRF care and
found there was significant improvement in function.
Ninety-four percent of patients rated their stay as either
extremely good or very good.’

Metastasis to the spine is a common problem. It is found
in 30% of cancer patients at autopsy. The most common
sources of metastasis to the spine are breast, lung, prostate,
kidney, and thyroid."® Multiple myeloma and lymphoma
may also involve the spine. Several authors have shown
that these patients benefit from inpatient rehabilitation.
Mckinley and colleagues® have noted that patients with
metastasis to the spine make significant improvement with
care at an IRF. Compared with patients with a traumatic
spinal cord injury, the cancer patients had shorter LoS,
smaller improvement in FIM, equal FIM efficiency (FIM
gain/LoS), and equal success in making enough progress
to be discharged to home." Eriks and colleagues showed
that patients at an IRF in Amsterdam made significant
improvement in function as measured by the Barthel’s
Index.?® Tang ., and Parsch® and their respective col-
leagues, Murray,”® and New?* and colleagues have pub-
lished findings confirming that patients with spinal cord
injury caused by metastasis to the spine make significant
progress with inpatient rehabilitation programs. The pres-
ent study adds to the literature by showing that patients
with metastasis to the spine who are receiving radiation can
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make progress and be discharged to the community.

There are 24,000 new cases of primary malignant brain
tumors in the United States each year.” The incidence of
metastatic cancer to the brain has been estimated to be
100,000 cases per year in the United States. The most com-
mon cancer sources are lung, breast, melanoma, kidney, and
colon.?*? 'The first study of patients admitted to an IRF
for treatment of brain tumors was published in 1998 by
Huang and colleagues® who compared the outcomes of
63 patients with brain tumors with the outcomes of 63
patients with stroke. They reported that the patients with
the brain tumors made significant improvement in func-
tion. There was not a significant difference between the 2
groups of patients in improvement in function, FIM efhi-
ciency, or success in discharging the patients to home.”
Greenberg® and Bartolo® and their respective colleagues
compared the outcomes of patients admitted with brain
tumors and patients with stroke and found that improve-
ment in function and discharge to home was similar in the
2 groups. In 2000, Huang and his same colleagues® com-
pared a group of patients with brain tumors to a group of
patients with traumatic brain injury. They found significant
improvement in the function of the patients with brain
tumors. Patients in the traumatic brain injury group made
more progress but had longer LoS. FIM efficiency was not
significantly different between the groups.*!

Three papers have reported outcomes of patients who
received radiation concurrent with inpatient rehabilitation.
Tang and colleagues™ reported 63 patients, of whom 48%
percent received radiation concurrent with rehabilitation.
The patients who received radiation made significant gains
in function, and more than 70% were discharged to home.
There was no difference in the outcomes of the patients in
the radiation and nonradiation groups.*> Marciniak® and
O’Dell* and their colleagues also reported that patients
with brain tumors that required radiation therapy can
benefit from inpatient rehabilitation. The present paper is
the fourth (with the largest patient group) to show that
patients with primary and metastatic tumors to the brain
can benefit from a program that provides radiation con-
current with inpatient rehabilitation. We have shown that
patients can achieve functional levels and rates of discharge
to home that are not significantly different from those of
the most commonly admitted group of patients to IRF —
patients with stroke.

In the present study, 18% of all of the cancer patients
were transferred to medical services and/or acute hospital
care (Table 1). This is consistent with a paper by Asher and
colleagues® who reported that 17.4% of patients at an IRF
with a diagnosis of cancer required transfer back to medi-
cal service, and that low admission motor FIM score cor-
related with the likelihood of transfer back to medical ser-
vice. In the present paper, the total admission FIM score
was not related to the likelihood of return to medical ser-
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vice, although a lack of improvement in the FIM score did
correlate with transfer to medical service.

All of the papers we reviewed found that appropriately
selected patients with cancer make significant improvement
in function with treatment at an IRF. Tang and colleagues
have also shown that for patients with malignant brain
tumors and metastasis to the spine, improvement in func-
tion correlates with increased survival.> Our paper con-
firms that patients with primary malignant brain tumors,
malignant tumors metastatic to the brain or spine, and
tumors metastatic to long bones may benefit from rehabili-
tation concurrent with radiation. Rehabilitation units are
traditionally associated with treating patients with stroke
and spinal cord injury. The patients in our study had cancer
and were receiving radiation therapy. They had significant
improvement in function and FIM efficiency scores that
are not below the threshold set as expected for care at an
IRF. Most patients in our study achieved a functional level
consistent with what is needed to go home.

There is a prospective payment or reimbursement system
for rehabilitation units.*® The payments are based on the
admitting diagnosis, the admission FIM score, the age of
the patient, and comorbidities. There are 4 tiers for comor-
bidities with no additional payments for patients in tier 0
but with additional payments for patients with conditions
that qualify for tiers 1 through 3. The highest payments
are for patients in tier 1. Examples of conditions that can
increase payment include morbid obesity, congestive heart
failure, vocal cord paralysis, and the need for hemodialysis.
There is no increased payment for provision of radiation
therapy. There are no reports on the feasibility, in terms of
finances, of providing radiation on an IRF. We asked the
finance office of the Albany Medical Center to comment
on the cost to the hospital of providing radiation therapy
to patients on the rehabilitation unit. The hospital’s finance
department reviewed available data and reported that the
variable cost of providing radiation therapy is about 6.5%
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