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Abstract

Background: While several studies have tracked the care paths of patients in the early phases of stroke recovery,
studies examining the transition from inpatient to outpatient rehabilitation are lacking. Examining this transition
allows for improved understanding and refinement of the process whereby patients are referred and admitted to
programs. The objective of this study was to examine the referral patterns of stroke rehabilitation inpatients to
outpatient stroke therapy services, their demographics, and clinical profile.

Methods: This study examined patients who: (1) were admitted to an inpatient stroke rehabilitation unit between
January 1, 2009 and March 1, 2016, (2) had a stroke diagnosis, (3) had an inpatient length of stay of > 1 day, and (4)
lived within the geographical boundaries of the South West Local Health Integration Network which allowed them
access to both hospital-based and home-based stroke rehabilitation outpatient programs. Patient data was
collected from the National Rehabilitation Reporting System, as well as three hospital outpatient administrative
databases. These databases were cross-referenced to determine each patient’s pathway. Those referred to an
outpatient therapy program, and those who attended the outpatient programs, were compared to those who were
not, and did not, respectively.

Results: 1497 inpatients were included in the analysis. Upon discharge, 1037 (69.3%) of patients had an outpatient
clinic, follow-up appointment scheduled; of those, 902 (87.0%) patients attended at least one outpatient clinic visit.
891 (59.5%) were referred to one of the interdisciplinary outpatient stroke rehabilitation programs; of those, an
outpatient therapy program was attended by 80.9% of patients (n = 721). Of those receiving outpatient therapy
services, the number of patients attending the in-hospital versus home-based program were equal, 360 and 361
individuals, respectively.

Conclusion: This study allows for a better understanding of the transition between inpatient and outpatient stroke
care. There is a paucity of this type of information in stroke rehabilitation literature to date. This study acts as a
starting point in improving rehabilitation planning across the continuum of care.

Keywords: Stroke, Referral patterns, Care pathways, Outpatient rehabilitation, Inpatient rehabilitation, Outpatient
services
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Background
In Canada, stroke is a leading cause of disability and the
third leading cause of death [1]; more than 50,000 Cana-
dians experience a stroke every year [2]. Among stroke
survivors, the estimated economic burden to the acute
care health care system alone exceeds $1.1 billion [3].
To date, the scientific literature has provided strong evi-
dence for the effectiveness of several acute and rehabili-
tation interventions for individuals post stroke [4].
Despite these studies, there is limited research examin-
ing longitudinal models of stroke care.
The Canadian Best Practice Recommendations for

Stroke Care currently represent an evidenced-based ap-
proach to effective stroke care, and recommend “a coor-
dinated and integrated approach to stroke prevention,
treatment, rehabilitation and community reintegration in
every province and territory in Canada” [5]. In Canada,
the continuum of stroke care commonly includes four
levels of stroke care: (1) hyperacute stroke management;
(2) acute stroke management; (3) stroke rehabilitation;
and (4) community reintegration. It has been acknowl-
edged that an integrated, coordinated continuum of care
for stroke patients leads to better patient outcomes [6];
however, each level of care accessed by patients and
health providers often functions independently which
can hinder movement of patients or flow of information
transferred between centres. While there has been a siz-
able increase in the use of technology-enabled ap-
proaches in the management of stroke care over the last
decade, there is still a noticeable lack of a centralized
tracking, monitoring, and care coordination system for
stroke patients, particularly between inpatient, out-
patient, and community rehabilitation. While the im-
portance of a continuum of stroke care is widely
acknowledged, there is limited information about how
the continuum actually works.
Despite acute and inpatient stroke services having reg-

ulated administrative datasets (i.e., the National Rehabili-
tation Reporting System), no such mandate applies to
stroke outpatient rehabilitation in Ontario, Canada.
Consequently, a survey of stroke facilities in Ontario,
Canada found that only 38.1% of respondents could pro-
vide basic data on their outpatient programs (e.g., num-
ber of treatments and patients treated) [7]. In Ontario
there are 14 Local Health Integration Networks (LHIN)
which are responsible for the regional administration of
health care services which include public and private
hospitals, long-term care homes, and several community
support services [8]. It was estimated that more than
500 individuals will need access to outpatient or
community-based stroke rehabilitation annually in the
South West LHIN (SW LHIN) [9], a regional health care
network responsible for almost one million people in
Southwestern Ontario. Of concern, this projection was

based on several assumptions (i.e., survival rates). Since
there was an extreme lack of outpatient data available
for the authors to evaluate, it is expected that this figure
represents a significant underestimation of the number
of patients receiving and requiring services.
Recent studies have shown that the most cost-effective

method of providing rehabilitation is dependent on both
the services available and individual patient characteris-
tics [10]. While it is known which outpatient services
exist, to our knowledge, there has been no study that
has systematically tracked stroke patients being dis-
charged from an inpatient setting and identified follow-
up services within the Canadian health care system.
Additionally, no study has assessed differences in indi-
vidual demographic or clinical variables between those
who receive or do not receive follow-up services. Exam-
ining the transition between inpatient and outpatient
stroke rehabilitation allows for improved understanding
and refinement of the process whereby patients are re-
ferred and admitted to programs. Understanding current
practices is necessary and a first step in developing rec-
ommendations for streamlining the care continuum,
closing gaps to ensure patients are not left behind, and
ultimately optimizing health care delivery. Individuals in
the SW LHIN have access to both hospital-based and
home-based interdisciplinary specialized stroke rehabili-
tation care. Therefore, the objective of this study was to
examine the referral patterns of stroke rehabilitation in-
patients to outpatient stroke therapy services, their
demographics, and clinical profile.

Methods
Ethics
This study was approved by Western University’s Health
Sciences Research Ethics Board (HSREB 105215).

Design
This study was a retrospective chart review of all pa-
tients admitted to stroke inpatient rehabilitation over a
seven-year time period.

Setting
Patients included in this study received inpatient special-
ized stroke rehabilitation at a stand-alone academic re-
habilitation hospital within Southwestern Ontario. This
facility is the largest of five centers that offer inpatient
rehabilitation stroke care within the SW LHIN and is
the sole rehabilitation centre for people in London, On-
tario and immediate surroundings. Upon discharge, sev-
eral outpatient services are available to patients by
physician referral. Referrals may be made to 1) a phys-
ician- and nurse-led outpatient clinic, 2) a hospital-
based interdisciplinary outpatient therapy program, and/
or 3) a home-based interdisciplinary outpatient therapy

Janzen et al. BMC Health Services Research          (2019) 19:399 Page 2 of 9



program. The outpatient clinic provides follow-up visits
where patients are assessed by a physiatrist and a nurse;
subsequent referrals for therapy may be made as appro-
priate. While the physician signs off on the referral to
outpatient services, the decision is made collectively by
the rehabilitation team and physician, in conjunction
with the patient. The hospital-based program is for indi-
viduals who require rehabilitation programs from at least
one therapist, have neurological treatment needs that
cannot be met by community services, have potential for
functional/neurological improvement, are medically
stable, and have reliable transportation. The home-based
program has similar criteria; the individual must be a
stroke survivor, medically stable, have potential for func-
tional improvement, and require specialized stroke ser-
vices. The home-based and hospital-based outpatient
programs both offer the services of a physiotherapist,
speech language pathologist, social worker, and occupa-
tional therapist. The home-based program also offers
services by registered nurses, therapeutic recreation spe-
cialists, and rehabilitation therapists, who help imple-
ment the programs prescribed by the other health
professionals.

Data collection
Data for all inpatients were collected from the National
Rehabilitation Reporting System. Inpatient data included:
age, gender, date of stroke onset, inpatient admission
and discharge dates, discharge living setting, rehabilita-
tion client group (RCG), rehabilitation patient group
(RPG), postal code, and admission and discharge total
Functional Independence Measure (FIM) scores, as well
as the FIM cognitive and motor sub-scores at both time
points. The FIM is an 18-item measure that contains 5
cognitive and 13 motor items. Each item is scored on a
7-point scale based on the level of assistance required to
complete activities of daily living [11]. Scores range from
18 to 126, with higher scores indicating greater func-
tional independence. RCGs are health condition catego-
rizations (17 categorizations); each patient has a single
RCG that best describes their primary reason for admis-
sion to inpatient rehabilitation. RPGs are classifications
of patient stroke severity which have been determined
through an algorithm based on patient FIM scores
(motor and cognitive) and age [12]. RPGs were then cat-
egorized into mild (1150–1160), moderate (1120–1140),
and severe (1100–1110) strokes.
A list of all patients referred or attending the afore-

mentioned outpatient clinic and home- or hospital-
based outpatient therapy programs were collected from
the corresponding administrative dataset. For the out-
patient therapy programs, the following were collected:
referral date, admission and discharge date to the pro-
gram, and the total number of therapy visits provided to

each patient. These databases were cross-referenced with
the inpatient data to determine each patient’s pathway.
The outpatient therapy dates were used to determine
which program (home or hospital), if any, the patients
attended first. Additional services accessed outside of
these three programs were not examined.

Study inclusion
Patients meeting the following study inclusion were in-
cluded in the analysis: (1) admitted to the stroke re-
habilitation unit between January 1, 2009 and March 1,
2016, (2) had a stroke RCG, (3) had an inpatient length
of stay of > 1 day, and (4) lived within the geographical
boundaries of the SW LHIN (determined by postal code)
which allowed them access to both hospital-based and
home-based stroke rehabilitation outpatient programs.
Individuals outside the SW LHIN would not necessarily
have access to the home-based interdisciplinary out-
patient program and were therefore excluded. For each
patient, only the first outpatient program (home or
hospital-based) attended was included for analysis.

Data analysis
Descriptive statistics were calculated for all variables col-
lected. Means with standard deviations were used to de-
scribe continuous variables, and counts and percentages
were used for categorical data. Length of stay on the in-
patient unit, FIM gains (motor, cognitive, total), and wait
time from stroke onset to inpatient admission were cal-
culated based on the National Rehabilitation Reporting
System data provided. Distance to the hospital was de-
termined as the shortest driving route between the pa-
tient’s area (determined by postal code) and the hospital
address. Those referred to an outpatient therapy pro-
gram were compared to those who were not. Post refer-
ral, those who received outpatient therapy services were
compared to those who did not. For both analyses, fur-
ther comparisons based on discharge setting (e.g., home
or other institution) were performed, where other insti-
tution refers to long-term care, residential care, re-
admissions to the hospital, and unknown. Between
group differences were determined using independent t-
tests and chi-square tests, as appropriate. Statistical sig-
nificance was set at p < 0.05. All data were organized and
analyzed using SPSS version 23.0.

Results
Demographics
Of the 1766 patients admitted to the stroke inpatient re-
habilitation unit, 1497 were included in the analysis.
Reasons for exclusion were: non-stroke RCG (n = 169),
length of stay ≤1 day (n = 6), and lived outside the SW
LHIN (n = 94). Of the study population, 32 patients had
two separate strokes and two patients had three separate
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strokes. Because each stroke was followed by a new
inpatient rehabilitation stay, each case was consid-
ered unique. The sample had a mean age of 69.1 ±
14.3 years (Table 1). The median time between stroke
onset and admission to the inpatient unit was 13
days. The mean inpatient length of stay was 35.7 ±
29.5 days (median = 29.0 days), with a mean FIM gain
of 21.7 ± 15.5.

Follow-up in outpatient clinic
Upon discharge from inpatient rehabilitation, 1037
(69.3%) patients had an outpatient clinic follow-up ap-
pointment scheduled; of which, 902 (87.0%) attended at
least one outpatient clinic visit.

Who was referred to outpatient stroke rehabilitation?
Of the 1497 stroke rehabilitation inpatients discharged,
891 (59.5%) were referred to one of the outpatient stroke
rehabilitation programs (Fig. 1). When comparing those
who received a referral and those who did not, the
groups differed significantly in terms of stroke severity
(p = 0.005). Those who received referrals were signifi-
cantly younger, had shorter inpatient lengths of stay,
lived closer to the hospital, and had higher motor FIM
scores at admission, and higher FIM scores (total, cogni-
tive, and motor) at discharge (p < .05) than those who
did not receive a referral.
Among those who received a referral (n = 891, 59.5%),

the majority (85.4%) were discharged home as opposed
to another institution. Of those who were not referred,
the proportion discharged home or to another institu-
tion were more similar, 55.0% (mean discharge FIM of
108.7) and 45.0% (mean discharge FIM of 73.6), respect-
ively. The patients who were referred and not referred to
outpatient therapy but discharged to another institu-
tion appeared similar with the exception that those
referred had higher total and motor FIM scores at
discharge, and were living closer to the hospital. A
comparison of those who were and were not referred
based on their discharge setting (e.g., home or other
institution) is provided in Table 2.

Among outpatients, who received treatment?
Of the 891 referrals, an outpatient therapy program was
attended by 80.9% of patients (n = 721). Those who
attended the outpatient therapy programs were signifi-
cantly younger (66.8 ± 13.7 vs. 71.5 ± 11.8, p < 0.001),
and had higher total FIM scores at discharge (103.6 ±
19.2 vs 97.4 ± 20.7, p < 0.001), as well as higher motor
(74.8 ± 16.3 vs 69.7 ± 18.4, p = 0.001) and cognitive
(28.8 ± 5.4 vs 27.7 ± 5.0, p = 0.019) FIM subscale scores
at discharge. There was no significant difference in
stroke severity between individuals who did and did
not attend therapy (p = .065). When examining those
discharged to other institutions who did and did not
attend therapy, there were no significant differences
between groups (Table 3). When examining those dis-
charged home, those who actually attended therapy
were significantly younger and had higher inpatient
FIM discharge scores.

Among outpatients, where did they receive treatment?
Of those receiving outpatient therapy services, the num-
ber of patients attending the in-hospital versus home-
based program were equal, 360 and 361 individuals, re-
spectively. Patients receiving outpatient therapy services
received on average 32.2 ± 26.2 therapy visits.

Table 1 Inpatient Demographics

Demographic Characteristics Stroke Inpatients
N = 1497

Mean Age, years 69.1 ± 14.3

Gender (%)

Male 781 (52.2)

Female 683 (45.6)

Unknown 33 (2.2)

Stroke Severity (%)

Mild 290 (19.4)

Moderate 667 (44.6)

Severe 540 (36.1)

Rehabilitation Client Group (%)

Stroke Left Body 607 (40.5)

Stroke Right Body 678 (45.3)

Stroke Bilateral 65 (4.3)

Stroke No Paresis 73 (4.9)

Other Stroke 74 (4.9)

Mean Admission FIM

Motor 51.5 ± 21.2

Cognitive 25.5 ± 6.5

Total 77.0 ± 24.4

Mean Discharge FIM

Motor 70.7 ± 19.7

Cognitive 28.4 ± 5.6

Total 99.1 ± 22.9

Mean FIM Gain

Motor 18.9 ± 14.0

Cognitive 2.7 ± 3.6

Total 21.7 ± 15.5

Mean Inpatient Length of Stay, days 35.7 ± 29.5

Mean ± Standard deviation, FIM = Functional Independence Measure

Janzen et al. BMC Health Services Research          (2019) 19:399 Page 4 of 9



Discussion
While outpatient programs are evaluated in the litera-
ture, there is a lack of tracking patients across the stroke
continuum. Another Ontario based study examined care
trajectories for first ever stroke/transient ischemic attack
patients and found that 17.7% of patients followed a
pathway of emergency department, inpatient stay, and
then inpatient rehabilitation [13]; however, there is a lack
of information regarding the next care transition to out-
patient rehabilitation. Our study examined the referral
patterns of 1497 patients discharged from a stroke in-
patient rehabilitation unit to subsequent outpatient
stroke therapy services, as well as associated demograph-
ics and clinical profiles. This study is unique in that it
examines clinical practices within the infrastructure of a
model stroke system. In accordance with the Canadian
Best Practice Recommendations for Stroke Care [14],
stroke survivors who have ongoing rehabilitation needs
should have access to specialized outpatient services
post discharge, either in-home or at a facility, based on
individual needs. The current SW LHIN system offers
home- and hospital-based outpatient therapy programs
which are comparable in the intensity and type of ther-
apy provided, and both of which have demonstrated
therapeutic benefit [15, 16].
The results of this study indicate that, although exten-

sive outpatient services are available, not all stroke pa-
tients are referred, with the rate being approximately
60%. Given the lack of research on outpatient rehabilita-
tion, it is unknown whether this is reflective of practices
in other parts of Canada or if it is appropriate. An
American survey of 21 states and the District of
Columbia found that 30.7% of individuals with stroke re-
ceived outpatient rehabilitation; however, this survey did
not specifically mention inpatient rehabilitation and had
several limitations [17]. Further, studies have examined
the referral patterns of patients from post-acute stroke

rehabilitation within an integrated health system (includ-
ing inpatient rehabilitation facilities, skilled nursing facil-
ities, home health care, and outpatient clinics) [18–20].
Given that the health care systems studied in these arti-
cles differ from that used in Canada, comparisons are
challenging. Our data suggests that those being referred
to outpatient stroke therapy from an inpatient stroke re-
habilitation unit were younger, had a shorter inpatient
length of stay, lived closer to the hospital, and had
higher FIM scores at admission and discharge. Upon fur-
ther examination of those who were not referred, 333
were discharged home and 273 were sent to a form of
institutional care. These groups represent two extremes
of a continuum; at one end of the extreme, those
who went home were discharged with a mean total
FIM score of 108.7 and a mean age of 67.9 years. At
the other extreme, those discharged to an institution
had a mean total FIM score of 73.6 and a mean age
of 75.6 years. These groups of patients support the
notion that patients who are functioning very well, or
too poorly to benefit from continued rehabilitation,
tend to not be referred for follow-up stroke rehabili-
tation therapy services.
When examining patients who did receive a referral,

based on their discharge destination, it appears that a
key determinant was their discharge FIM scores; this al-
ludes to the fact that there may be a range of scores
which are deemed acceptable for referring a patient.
This is consistent with research showing stroke severity
and FIM scores as key predictors of discharge destin-
ation [21, 22]. A systematic review of 18 studies examin-
ing predictors to institutional long-term care after
hospitalization for stroke (acute or rehabilitation hospi-
tals) found that older age, hemorrhagic stroke, having
comorbidities or complications during their stay, greater
stroke severity, and a lack of social support were associ-
ated with discharge to long-term care [21]. Further, from

Fig. 1 Outpatient referrals following inpatient rehabilitation
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a sample of 148,367 individuals, admission FIM motor
scores were shown to have the strongest correlation with
being discharged home [22]. Thus, level of functional
ability appears to not only impact discharge destination
following hospitalization, but also decision-making re-
garding the need for continued rehabilitation after
stroke.
A unique finding of this study is that not all patients

who were referred to outpatient stroke therapy actually
received these services; approximately 81% of patients
attended an outpatient therapy program once referred.
Patients not receiving therapy tended to be older and
had significantly lower FIM scores upon discharge from
inpatient rehabilitation. Upon closer examination, there
were no demographic or clinical differences between pa-
tients discharged to institutional care, who did and did
not receive therapy, which may indicate that the receipt

of therapy once referred may be dependent on other fac-
tors. It is unknown from the current study whether pa-
tients chose to decline services, or otherwise
encountered barriers to access. Johnson et al. [23] exam-
ined factors that influenced post-hospital discharge
placement by an interdisciplinary rehabilitation team
and, among others, found patient/family involvement in
the decision-making process to be an important factor
affecting favourable placement outcomes. It is unknown
whether similar practices were used in this study and
if patients were part of the decision-making team;
however, the presence or absence of patient involve-
ment may have a direct impact on a patient’s willing-
ness to comply with the treatment and feasibility of
attending the program. Further, research has shown
that older individuals with severe stroke are less likely
to have a caregiver compared to younger stroke

Table 2 Comparison of those referred and not referred based on discharge destination

Demographic Characteristics Outpatient Therapy Program
Referral, N = 891

No Outpatient Therapy Program
Referral, N = 606

Home
p-value

Other
p-value

Discharged Home
N = 761

Discharged to Other
Institution
N = 130

Discharged Home
N = 333

Discharged to Other
Institution
N = 273

Mean Age, years 66.7 ± 13.4 73.6 ± 12.5 67.9 ± 15.9 75.6 ± 13.9 0.233 0.220

Gender (%)

Male 423 (55.6) 68 (52.3) 167 (50.2) 123 (45.1) 0.399 0.332

Female 337 (44.3) 61 (46.9) 149 (44.7) 136 (49.8)

Unknown 1 (0.1) 1 (0.8) 17 (5.1) 14 (5.1)

Stroke Severity (%)

Mild 164 (21.6) 6 (4.6) 105 (31.5) 15 (5.5) < 0.001 0.379

Moderate 379 (49.8) 47 (36.2) 161 (48.3) 80 (29.3)

Severe 218 (28.6) 77 (59.2) 67 (20.1) 178 (65.2)

Rehabilitation Client Group (%)

Stroke Left Body 289 (38.0) 50 (38.5) 131 (39.3) 137 (50.2) 0.088 0.104

Stroke Right Body 357 (46.9) 68 (52.3) 147 (44.1) 106 (38.8)

Stroke Bilateral 40 (5.3) 3 (2.3) 10 (3.0) 12 (4.4)

Stroke No Paresis 35 (4.6) 3 (2.3) 27 (8.1) 8 (2.9)

Other Stroke 40 (5.3) 6 (4.6) 18 (5.4) 10 (3.7)

Mean Admission FIM

Motor 55.2 ± 20.2 39.0 ± 17.8 60.3 ± 19.2 36.3 ± 16.9 < 0.001 0.143

Cognitive 26.1 ± 6.1 22.9 ± 7.0 27.5 ± 5.7 22.8 ± 6.8 < 0.001 0.926

Total 81.3 ± 22.7 61.9 ± 20.8 87.8 ± 22.2 59.1 ± 20.3 < 0.001 0.208

Mean Discharge FIM

Motor 76.6 ± 14.4 56.5 ± 20.5 78.6 ± 13.3 48.6 ± 21.3 0.026 0.001

Cognitive 29.1 ± 4.9 25.3 ± 6.4 30.2 ± 4.6 25.0 ± 6.5 0.001 0.624

Total 105.7 ± 16.7 81.8 ± 23.7 108.7 ± 16.2 73.6 ± 24.2 0.006 0.002

Mean Inpatient Length of Stay, days 30.4 ± 16.2 48.8 ± 30.3 27.2 ± 16.7 54.3 ± 51.9 0.003 0.177

Mean Distance to Hospital, km 17.4 ± 18.2 20.0 ± 19.4 34.0 ± 39.8 28.0 ± 35.6 < 0.001 0.004

p-values are provided for between group differences, Mean ± Standard deviation, FIM = Functional Independence Measure
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patients [24]; this may create transportation issues,
limiting their ability to get to a hospital-based pro-
gram. However, it is difficult to estimate the
generalizability of this assumption to our study sam-
ple, given that this study did not explore which pro-
gram patients who did not receive therapy had been
referred to originally. Additional barriers to engaging
in stroke rehabilitation, from a patient perspective,
may include inadequate discharge planning processes
which negatively impact patient preparedness to en-
gage in post-discharge rehabilitation, as well as a lack
of communication, continuity, and coordination when
transferred from one care setting to another [25].
Thus, the exploration of stroke survivors’ experiences
specific to outpatient rehabilitation may assist with
our understanding of realistic accessibility issues, if
present, faced by this clinical population.

When patients attended an outpatient therapy pro-
gram, it appeared the split between home and hospital
was even. Similarly, a study found that when patients be-
ing discharged from an acute care hospital were advised
about the most suitable rehabilitation setting from a
geriatrician, then asked to decide whether to receive re-
habilitation in an institution or at home, 52.4% of pa-
tients chose an institution and 47.6% home [26]. A
significantly greater number of women, and individuals
who were independent or partially independent in activ-
ities of daily living chose rehabilitation at home [26].
However, a study looking at 54 individuals who received
inpatient rehabilitation, recruited from five health care
systems in Texas, found that 84% of rehabilitative ther-
apy was provided in an outpatient facility, opposed to in
the home, in the first year post stroke [27]. A study of
cardiac rehabilitation patients found that travel time/

Table 3 Post referral, patients who received outpatient therapy services versus those who did not based on discharge setting

Outpatient Therapy Services Received, N = 721 No Outpatient Therapy Services Received, N= 170 Between
group -
Home

Between
group -
Other

Demographic Characteristics Discharged
Home
N = 626

Discharged to Other
Institution
N = 95

Discharged
Home
N = 135

Discharged to Other
Institution
N = 35

Mean Age, years 65.8 ± 13.5 73.6 ± 13.1 70.9 ± 12.0 73.8 ± 10.9 < 0.001 0.917

Gender (%)

Male 352 (56.2) 47 (49.5) 71 (52.6) 21 (60.0) 0.429 0.312

Female 273 (43.6) 47 (49.5) 64 (47.4) 14 (40.0)

Unknown 1 (0.2) 1 (1.1) 0 (0) 0 (0)

Stroke Severity (%)

Mild 141 (22.5) 6 (6.3) 23 (17.0) 0 (0) 0.361 0.201

Moderate 309 (49.4) 36 (37.9) 70 (51.9) 11 (31.4)

Severe 176 (28.1) 53 (55.8) 42 (31.1) 24 (68.6)

Rehabilitation Client Group (%)

Stroke Left Body 238 (38.0) 30 (31.6) 51 (37.8) 20 (57.1) 0.240 0.082

Stroke Right Body 299 (47.8) 54 (56.8) 58 (43.0) 14 (40.0)

Stroke Bilateral 28 (4.5) 3 (3.2) 12 (8.9) 0 (0)

Stroke No Paresis 27 (4.3) 3 (3.2) 8 (5.9) 0 (0)

Other Stroke 34 (5.4) 5 (5.3) 6 (4.4) 1 (2.9)

Mean Admission FIM

Motor 55.4 ± 20.4 40.2 ± 17.3 54.5 ± 19.6 35.8 ± 18.9 0.634 0.217

Cognitive 26.2 ± 6.2 22.9 ± 7.3 25.3 ± 5.7 22.7 ± 6.3 0.124 0.890

Total 81.6 ± 22.9 63.1 ± 20.7 79.8 ± 21.8 58.5 ± 21.0 0.394 0.271

Mean Discharge FIM

Motor 77.3 ± 14.1 57.6 ± 19.6 73.4 ± 15.0 53.5 ± 23.2 0.004 0.342

Cognitive 29.3 ± 5.0 25.2 ± 6.5 28.2 ± 4.6 25.7 ± 6.1 0.017 0.731

Total 106.6 ± 16.5 82.8 ± 23.0 101.6 ± 16.8 79.1 ± 25.9 0.002 0.465

Mean Inpatient Length of Stay,
days

30.5 ± 16.6 48.4 ± 28.1 30.2 ± 14.3 49.7 ± 36.1 0.872 0.838

Mean Distance to Hospital, km 17.4 ± 18.5 18.9 ± 18.1 17.1 ± 16.7 23.0 ± 22.6 0.849 0.342

Mean ± Standard deviation, FIM = Functional Independence Measure
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distance, level of supervision, perceived health benefits,
the social aspects of the program, and the available facil-
ities all contributed to their decision in where to receive
therapy (home versus hospital) [28].
Our study raises questions regarding the referral process

to, and receipt of, stroke outpatient rehabilitation services,
and highlights gaps within our current system. It remains
to be known whether the appropriate percentage of inpa-
tients are receiving referrals to outpatient stroke rehabili-
tation. Research has suggested that access to rehabilitation
services may be limited by program eligibility criteria,
which outweighs demand [29]; as such, a less than ideal
number of patients may be being referred to outpatient
stroke therapy services. Further, questions remain regard-
ing why some patients do not attend outpatient therapy
once referred; regardless, the results of this study highlight
a mismatch within our system that requires clarification
in terms of whether this stems from a provider (i.e., ill-
fitting referrals) or patient (i.e., declining services due to
personal choice) standpoint.
This study has several limitations, one being that all

data was accessed retrospectively and originally collected
for administrative purposes; therefore, we are limited by
the accuracy and completeness of the data collected.
Further, while there was some overlap in the variables
collected in the administrative datasets, this was not the
case for other variables, such as why outpatient services
were not attended post referral, limiting what informa-
tion could be accessed for this study. Future studies
should investigate reasons for not attending therapy, as
well as potential associations with type of outpatient
program. Further, to the best of our knowledge, there
has been no other study to date which has investigated
trends in referrals to outpatient stroke rehabilitation ser-
vices in Canada. Therefore, a comparison of referral pat-
terns between different facilities is not feasible at
present, and future studies are encouraged to examine
this further. Additionally, examining the availability and
timeliness of access to outpatient services in different
model systems would be beneficial.

Conclusions
Ultimately, our study findings reinforce the need for a man-
dated centralized administrative dataset for patients enter-
ing outpatient stroke rehabilitation services. Standardized
data reporting would overcome the limitations of current
documentation practices, assist in the identification of pa-
tients who are not receiving therapy due to factors other
than personal choice, and improve the provision of rehabili-
tation services to ensure continuity of care.
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