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Abstract
Summary Little is known about post-acute care following hip fracture surgery. We investigated discharge destinations from
surgical hospitals for nine Canadian provinces. We identified significant heterogeneity in discharge patterns across provinces
suggesting different post-acute recovery pathways. Further work is required to determine the impact on patient outcomes and
health system costs.
Introduction To examine discharge destinations by provinces in Canada, adjusting for patient, injury, and care characteristics.
Methods We analyzed population-based hospital discharge abstracts from a national administrative database for community-
dwelling patients who underwent hip fracture surgery between 2004 and 2012 in Canada. Discharge destination was categorized
as rehabilitation, home, acute care, and continuing care. Multinomial logistic regression modeling compared proportions of
discharge to rehabilitation, acute care, and continuing care versus home between each province and Ontario. Adjusted risk
differences and risk ratios were estimated.
Results Of 111,952 previously community-dwelling patients aged 65 years or older, 22.5% were discharged to rehabilitation,
31.6% to home, 27.0% to acute care, and 18.2% to continuing care, with significant variation across provinces (p < 0.001). The
proportion of discharge to rehabilitation ranged from 2.4% in British Columbia to 41.0% in Ontario while the proportion
discharged home ranged from 20.3% in Prince Edward Island to 52.2% in British Columbia. The proportion of discharge to
acute care ranged from 15.2% in Ontario to 58.8% in Saskatchewan while the proportion discharged to continuing care ranged
from 9.3% inManitoba and Prince Edward Island to 22.9% in New Brunswick. Adjusting for hospital type changed the direction
of the provincial effect on discharge to continuing care in two provinces, but statistical significance remained consistent with the
primary analysis.
Conclusions Discharge destination from the surgical hospital after hip fracture is highly variable across nine Canadian provinces.
Further work is required to determine the impact of this heterogeneity on patient outcomes and health system costs.

Keywords Discharge destination . Health services research . Hip fracture . Variation

Electronic supplementary material The online version of this article
(https://doi.org/10.1007/s00198-019-04943-6) contains supplementary
material, which is available to authorized users.

* L. Beaupre
lauren.beaupre@ualberta.ca

1 University of Alberta, 2-50 Corbett Hall, Edmonton, AB T6G 2G4,
Canada

2 School of Population and Public Health, University of British
Columbia, Vancouver, Canada

3 Centre for Hip Health and Mobility, University of British Columbia,
Vancouver, Canada

4 Centre for Clinical Epidemiology and Evaluation, Vancouver Coastal
Health Research Institute, Vancouver, Canada

5 Academic Department of Physiotherapy, Division of Health and
Social Care Research, King’s College London, London, UK

6 McGill University, Montreal, Canada

Osteoporosis International (2019) 30:1383–1394
https://doi.org/10.1007/s00198-019-04943-6

http://crossmark.crossref.org/dialog/?doi=10.1007/s00198-019-04943-6&domain=pdf
https://doi.org/10.1007/s00198-019-04943-6
mailto:lauren.beaupre@ualberta.ca


Introduction

Hip fractures are significant injuries that typically occur in se-
niors; the incidence of hip fracture is increasing with our aging
population [1–3]. In addition to the substantial risk of mortality
and morbidity faced by patients after a hip fracture [4–6],
healthcare costs are also considerable [7, 8]. In 2005, patients
with hip fractures made up only 15% of overall osteoporotic
fractures in the USA, but represented 72% of the costs associ-
ated with the care of patients with osteoporotic fracture [9]. To
date, much of the interventional research to improve patient
outcomes after hip fracture has focused on acute care manage-
ment strategies such as time to surgery [10, 11].

Recovery after hip fracture is prolonged extending over at
least the first year, well beyond the care delivered in the sur-
gical hospital setting [12–14]. There is growing recognition
that care delivery in the post-acute period, including where
patients are discharged to after the surgical hospital stay, is
under-studied and whose impact on patient recovery and
health services utilization is unclear [15–25]. We hypothe-
sized that, in Canada, hospital type (teaching versus commu-
nity) might affect discharge decision-making with teaching
hospitals more likely to send patients to other sites for further
recovery (i.e., rehabilitation or acute care) due to surgical bed
demands and availability of community-based care. Unlike
the USA, the use of post-acute rehabilitation or skilled nursing
facilities is uncommon in Canada [26]. Dis-coordinated dis-
charge decision-making is, at least, in part due to current pay-
ment policies where providers across different settings are not
incentivized to coordinate care [27, 28]. Instead, care pro-
viders work in their respective treatment silos where payment
is given for setting-specific services [29]. This may lead to
inefficient use of health resources where total episode of care
length of stay increases or avoidable readmissions occur [30].
In Ontario, Pitzul et al. [31] identified 49 unique post-
discharge pathways utilized following hip fracture with sig-
nificant regional and hospital variation. Although inpatient
rehabilitation was associated with higher initial costs, patients
who were discharged to the community were more likely to be
readmitted or die within 1 year of hip fracture than patients
discharged to inpatient rehabilitation [32]. Others have report-
ed similar findings both in the USA and internationally; reha-
bilitation may be associated with increased costs, but often
leads to improved patient outcomes [19, 33–35].

Thus, data are lacking on how discharge destination varies
after discharge from the surgical hospital following hip frac-
ture surgery. Knowledge of variability in discharge practices
can inform future policy on post-acute care pathways to en-
hance patient recovery while utilizing constrained health re-
sources efficiently. The objective of this study was to deter-
mine, among previously community-dwelling patients surgi-
cally treated for first hip fracture in Canada (excluding
Quebec), the following: (1) the proportion of discharge

destinations in each province; (2) the standardized difference
in discharge destinations between each province and Ontario,
adjusting for patient, injury, and care characteristics; and (3)
the role of hospital type in inter-provincial differences in dis-
charge destinations. We hypothesized that there would be sig-
nificant variation in discharge destinations after hip fracture
across provinces, even after risk adjustment and that this var-
iation would be mitigated by hospital type.

Methods

Study and patient setting

We examined discharge abstracts of 121,507 previously
community-dwelling patients 65 years or older who underwent
surgery for non-pathological first hip fracture between January
1, 2004, and December 31, 2012, in Canadian hospitals, except
for the province of Quebec. Quebec compiles hospital dis-
charge data in a separate database and does not contribute to
the Canadian Institute for Health Information (CIHI) Discharge
Abstracts Database. We focused on those who received surgery
as only a small number (n = 5396 [4.4%]) did not receive sur-
gical intervention (see Supplementary Tables for discharge des-
tination of non-operative patients). Abstracts were selected
from the Discharge Abstract Database maintained by the
CIHI using procedure codes for hip fracture surgery (CCI:
1VA74^^, 1VA53^^, 1VC74^^, 1SQ53^^, or CCP: 9054,
9114, 9134, 9351, 9359, 9361, 9362, 9363, 9364, 9369).
Multiple abstracts with the same patient identifier were com-
bined into one care episode using the CIHI rules for hospital
transfers [36, 37]. We considered patients to have been previ-
ously community dwelling if they were admitted from home or
home with support services. Admissions from acute care, am-
bulatory care, or the emergency department were also consid-
ered proxies for previously community-dwelling patients as
these settings are not pre-admission residences. In provinces
with larger rural populations, patients were frequently initially
admitted to non-surgical hospitals and then discharged and ad-
mitted to a surgical hospital, which could be several hours later
due to transfer time. These were not considered as
Bpreoperative transfers,^ but rather Badmissions from acute
care settings^ [36, 37]. Patients were not considered communi-
ty dwelling if they were admitted from continuing care (i.e.,
long-term residential care), which included rehabilitation facil-
ities, chronic care facilities, and nursing homes. From our initial
cohort of 121,507 potentially eligible patients, we excluded
7716 patients who died in hospital after hip fracture and 1839
patients who underwent surgery in a hospital with an annual
surgical volume of less than 24 surgeries [38]. This resulted in
an analytical cohort of 111,952 community-dwelling patients
who were surgically treated for first hip fracture.

1384 Osteoporos Int (2019) 30:1383–1394



Outcome

The outcome was discharge destination from the surgical hos-
pital, categorized as rehabilitation, home, acute care, continu-
ing care, and other. CIHI Bdischarge disposition^ codes were
used to identify discharges to home (discharged home or
discharged to home setting with support services), acute care
(transferred to another facility providing inpatient hospital
care), continuing care (transferred to another facility or level
of care other than acute), and other (transferred to palliative
care or a hospice, signed out against medical advice, or did not
return from pass). CIHI Binstitution to type^ codes indicating
transfer to a general or special rehabilitation facility were used
to capture discharges to rehabilitation. CIHI re-abstraction
shows high reliability for both Bdischarge disposition^ and
Binstitution to type^ data elements that were used to charac-
terize the outcome [39]. We estimated the proportion of pa-
tients who were discharged to each destination in the overall
study population and by province. Due to the small number of
patients discharged to other, we did not report the effect of
province on this outcome category.

Study variable

The province where surgery was performed was the primary
study variable. We coded the available provinces as follows:
Alberta, British Columbia, Manitoba, New Brunswick,
Newfoundland and Labrador, Nova Scotia, Ontario, Prince
Edward Island, and Saskatchewan. Ontario was the reference
province as nearly half of all patients underwent surgery in
that province (47.4%). The secondary study variable was hos-
pital type at surgery: teaching hospital, large community hos-
pital, or medium community hospital. CIHI classifies non-
teaching community hospitals based on the yearly volume of
inpatient cases, total weighted cases, and inpatient days [40].
Community hospitals are classified as large if they meet two
of the following three criteria: more than 8000 inpatient cases;
more than 10,000 weighted cases; more than 50,000 inpatient
days. Community hospitals are classified as medium if they
have a volume of 2000 weighted cases or more.

Statistical analysis

We reported frequencies and percentages of patient character-
istics, the type of fracture, and care delivery across provinces.

The proportion of discharge to rehabilitation, home, acute
care, and continuing care was estimated by dividing the num-
ber of discharges to each destination by the number of total
discharges in the overall population or in a given province. We
used Pearson’s chi-square test of independence to compare the
distribution of discharge destinations across provinces. We
used a multinomial logistic regression model to test the differ-
ence in proportions of discharge to rehabilitation, acute care,

continuing care versus home between the provinces and
Ontario. We adjusted for age (< 85 years or 85 years and
older), sex, comorbidity (none or at least one) [16, 41], frac-
ture type (transcervical or trochanteric), timing of admission
(early weekday, late weekday, or weekend), preoperative
transfer history (none or at least one hospital transfer occurring
between the date of initial hospitalization and the date of hip
fracture surgery) [36], preoperative procedures (none or at
least one procedure before hip fracture surgery not related to
a medical reason for delay) [42], hospital volume (above or
below median number of hip fracture surgeries at the treating
hospital during the fiscal year when the patient was admitted),
excessive surgical demand (excessive demand defined as the
number of admissions for hip fracture in the week of initial
hospitalization exceeding the hospital weekly capacity for sur-
gery), surgery type (internal fixation or implantation/other),
and timing of surgery (day of admission, admission day 2,
admission day 3, admission day 4, or after 4 days) and by
calendar year of admission. Standard errors of the regression
coefficients were estimated by relaxing the independence as-
sumption between patients within hospitals. Based on regres-
sion analysis, we estimated absolute risk differences and risk
ratios of discharge destination for each province compared
with Ontario, standardizing the distribution of patient, injury,
and care characteristics to that of Ontario [43].

In secondary analysis, we additionally adjusted for hospital
type at surgery in our multinomial logistic regression model to
determine if provincial variation would persist. Stata release
15 was used for statistical analyses [44].

Results

Patient characteristics

Most patients were women (73.7%) and were less than
85 years old (59.8%) (Table 1). More than half of patients
were admitted for transcervical hip fracture (52.8%) and a
quarter of patients had at least one comorbidity (25.0%).
Most patients underwent internal fixation (59.8%), underwent
surgery at a large community hospital (44.9%), were treated
on inpatient day 2 (42.2%), and did not experience a preoper-
ative transfer (91.0%). Alberta and Saskatchewan exhibited
the largest proportion of surgeries at a teaching hospital
(73.4% and 91.9% respectively).

Discharge destination overall and by province

Overall, 22.5% of patients were discharged to rehabilitation,
31.6% to home, 27.0% to acute care, 18.2% to continuing
care, and 0.8% to other (Table 2). These proportions varied
significantly across provinces (X2 = 33,284.2, df = 32,
p < 0.001) (Fig. 1). Ontario most frequently discharged
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patients to rehabilitation (41.0%). Discharge to home was
most prevalent in British Columbia (52.2%), Nova Scotia
(47.6%), Newfoundland and Labrador (46.9%), and New
Brunswick (37.8%). Most patients were commonly
discharged to acute care in Saskatchewan (58.8%), Alberta
(58.2%), Prince Edward Island (52.3%), and Manitoba
(37.0%).

Discharge to rehabilitation

The proportion of discharge to rehabilitation ranged from
2.4% in British Columbia to 41.0% in Ontario (Fig. 1).
Compared with Ontario, the standardized proportion of dis-
charge to rehabilitation was significantly lower in all prov-
inces, with the greatest differences in British Columbia (dif-
ference = − 39.9%; 95% CI − 46.0, − 33.8), Alberta (differ-
ence = − 39.2; 95% CI − 45.3, − 33.2), Saskatchewan (differ-
ence = − 38.2; 95% CI − 44.9, − 31.4), Nova Scotia (differ-
ence = − 38.1; 95% CI − 46.0, − 30.1), New Brunswick (dif-
ference = − 36.5; 95% CI − 44.6, − 28.4), and Newfoundland
and Labrador (difference = − 32.1; 95% CI − 41.2, − 23.0)
(Table 3). Statistical significance was consistent between risk
differences and risk ratios.

Discharge to home

The proportion of discharge to home ranged from 20.3% in
Prince Edward Island to 52.2% in British Columbia (Fig. 1).
Compared with Ontario, the proportion of discharge to home
was higher in British Columbia (difference = 32.2%; 95% CI
23.2, 41.3), Nova Scotia (difference = 23.8%; 95% CI 6.6,
41.0), Newfoundland and Labrador (difference = 22.9%;
95% CI 15.8, 30.0), New Brunswick (difference = 14.7%;
95% CI 6.7, 22.7), and Manitoba (difference = 11.6%; 95%
CI 4.8, 18.4), and was significantly lower in Prince Edward
Island (difference = − 4.0%; 95% CI − 7.1, − 1.0) (Table 3).
Statistical significancewas consistent between risk differences
and risk ratios.

Discharge to acute care

The proportion of discharge to acute care ranged from 15.2%
in Ontario to 58.8% in Saskatchewan (Fig. 1). Compared with
Ontario, the proportion of discharge to acute care after stan-
dardization was higher in Saskatchewan (difference = 47.4%;
95% CI 34.6, 60.1), Alberta (difference = 47.0%; 95% CI
40.9, 53.0), Prince Edward Island (difference = 42.4%; 95%
CI 38.4, 46.3), Manitoba (difference = 22.4%; 95% CI 7.8,
37.0), New Brunswick (difference = 21.9%; 95% CI 13.1,
30.7), Nova Scotia (difference = 21.1%; 95% CI 3.1, 39.1),
and Newfoundland and Labrador (difference = 17.7%; 95%
CI 12.7, 22.8) (Table 3). Statistical significance was consistent
between risk differences and risk ratios.Ta
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Discharge to continuing care

The proportion of discharge to continuing care ranged from
9.3% in Manitoba to 22.9% in New Brunswick (Fig. 1).
Compared with Ontario, the standardized proportion of dis-
charge to continuing care was lower in Prince Edward Island
(difference = − 12.8%; 95% CI − 15.1, − 10.5), Alberta (dif-
ference = − 12.2%; 95% CI − 15.2, − 9.2), Manitoba (differ-
ence = − 12.1%; 95% CI − 14.9, − 9.3), Newfoundland and
Labrador (difference = − 9.8%; 95% CI − 12.8, − 6.8),
Saskatchewan (difference = − 9.4%; 95% CI − 15.5, − 3.3),
and Nova Scotia (difference = − 6.6%; 95% CI − 11.6, − 1.7)
(Table 3). Statistical significance was consistent between risk
differences and risk ratios.

Discharge destination by province, accounting
for hospital type

After adjusting for hospital type, the direction of the provincial
effect on discharge to continuing care changed in British
Columbia and New Brunswick (Table 4). The statistical sig-
nificance of all provincial effects on discharge destination
remained consistent with the primary analysis.

Discussion

We found significant variation in discharge destinations from
the surgical hospital after hip fracture in Canada even after
standardizing patient, injury, and care characteristics.

Discharge to rehabilitation accounted for less than 6% of pa-
tient discharges in five provinces. Within these five provinces,
discharge destinations were commonly directly to home or
transfers to other acute care facilities. Discharge from the sur-
gical hospital to continuing care, which typically indicates a
transition from the community to permanent residential care,
was also heterogeneous, varying from as low as 9.3% to as
high as 22.9%. Based on our previous work, where care and
outcomes of hip fracture patients varied by hospital type (e.g.,
length of stay and mortality) [45, 46], we hypothesized that
accounting for teaching versus community hospital would
mitigate provincial variation, but hospital type appeared to
have little impact on differences in discharge destinations.
This may suggest that discharge destination is resource driven
(i.e., availability of beds or rehabilitation access) rather than
driven by clinical personnel decision-making or hospital
status.

Pitzul et al.’s recent work raises concern regarding our
findings as patients in Ontario who received post-acute inpa-
tient rehabilitation had lower mortality and readmissions with-
in the first year after hip fracture than those who were
discharged directly to the community [32]. A recent system-
atic review also identified that both patient and facility factors
lead to increased readmissions after hip fracture [30].
International reports support improved patient outcomes from
discharge to rehabilitation facilities, but at a higher direct cost
than discharge to home [15, 19, 33, 35, 47].

In Canada, inpatient rehabilitation facilities for patients
with hip fractures are very limited outside of Ontario. In a
direct comparison of Canada and the USA using clinical trial

Fig. 1 Percentage of patients
discharged by destination across
the Canadian provinces.
Discharge destination represented
by shade, percentage represented
by the length of bars. Provinces
are in ascending order of
percentage for discharge to
rehabilitation. Percentage of
patients discharged to destination
other than rehabilitation, home,
acute care, or continuing care not
shown (transferred to palliative
care or hospice, signed out against
medical advice, or did not return
from pass). AB, Alberta; BC,
British Columbia; MB,Manitoba;
NB, New Brunswick; NL,
Newfoundland and Labrador; NS,
Nova Scotia; ON, Ontario; PE,
Prince Edward Island; SK,
Saskatchewan
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Table 3 Relation between the Canadian provinces and discharge destinations among community-dwelling patients surgically treated for first hip
fracture

Province No. of
patients

No. of
discharges

% of
discharges

Unadjusted RD, %
(95% CI)

Adjusted RD, % (95%
CI)ab

Unadjusted RR
(95% CI)

Adjusted RR (95%
CI)ab

Discharge to rehabilitation

ON 53,032 21,759 41.0 – – 1.00 1.00

AB 12,232 431 3.5 − 37.5 (− 43.8, − 31.2) − 39.2 (− 45.3, − 33.2) 0.09 (0.08, 0.09) 0.07 (0.00, 0.14)

BC 21,389 510 2.4 − 38.6 (− 44.8, − 32.5) − 39.9 (− 46.0, − 33.8) 0.06 (0.05, 0.06) 0.06 (0.00, 0.13)c

MB 6302 1312 20.8 − 20.2 (− 30.8, − 9.6) − 21.7 (− 31.4, − 12.0) 0.51 (0.48, 0.53) 0.49 (0.29, 0.69)

NB 4137 224 5.4 − 35.6 (− 43.3, − 28.0) − 36.5 (− 44.6, − 28.4) 0.13 (0.12, 0.15) 0.14 (0.00, 0.28)c

NL 2666 292 11.0 − 30.1 (− 41.4, − 18.8) − 32.1 (− 41.2, − 23.0) 0.27 (0.24, 0.30) 0.24 (0.06, 0.42)

NS 5210 247 4.7 − 36.3 (− 44.4, − 28.2) − 38.1 (− 46.0, − 30.1) 0.12 (0.10, 0.13) 0.10 (0.00, 0.24)c

PE 772 115 14.9 − 26.1 (− 31.5, − 20.8) − 27.8 (− 33.3, − 22.3) 0.36 (0.30, 0.42) 0.34 (0.29, 0.39)

SK 6212 303 4.9 − 36.2 (− 42.9, − 29.4) − 38.2 (− 44.9, − 31.4) 0.12 (0.11, 0.13) 0.10 (0.00, 0.20)c

Discharge to home

ON 53,032 11,811 22.3 – – 1.00 1.00

AB 12,232 3424 28.0 5.7 (− 2.5, 14.0) 4.0 (− 3.7, 11.7) 1.26 (1.22, 1.30) 1.18 (0.83, 1.53)

BC 21,389 11,169 52.2 29.9 (21.3, 38.6) 32.2 (23.2, 41.3) 2.34 (2.30, 2.39) 2.42 (1.94, 2.91)

MB 6302 2057 32.6 10.4 (4.3, 16.5) 11.6 (4.8, 18.4) 1.47 (1.41, 1.52) 1.51 (1.18, 1.85)

NB 4137 1563 37.8 15.5 (8.3, 22.7) 14.7 (6.7, 22.7) 1.70 (1.62, 1.77) 1.65 (1.26, 2.04)

NL 2666 1251 46.9 24.7 (17.6, 31.7) 22.9 (15.8, 30.0) 2.11 (2.02, 2.20) 2.01 (1.63, 2.40)

NS 5210 2480 47.6 25.3 (8.9, 41.7) 23.8 (6.6, 41.0) 2.14 (2.07, 2.21) 2.05 (1.26, 2.85)

PE 772 157 20.3 − 1.9 (− 4.7, 0.9) − 4.0 (− 7.1, − 1.0) 0.91 (0.78, 1.04) 0.82 (0.71, 0.93)

SK 6212 1441 23.2 0.9 (− 4.4, 6.2) 0.0 (− 6.4, 6.5) 1.04 (0.99, 1.09) 1.00 (0.72, 1.29)

Discharge to acute care

ON 53,032 8041 15.2 – – 1.00 1.00

AB 12,232 7118 58.2 43.0 (36.8, 49.2) 47.0 (40.9, 53.0) 3.84 (3.74, 3.93) 4.50 (3.23, 5.78)

BC 21,389 4869 22.8 7.6 (− 1.2, 16.4) 6.5 (− 1.7, 14.7) 1.50 (1.45, 1.55) 1.48 (0.81, 2.16)

MB 6302 2329 37.0 21.8 (7.2, 36.4) 22.4 (7.8, 37.0) 2.44 (2.34, 2.53) 2.67 (1.39, 3.95)

NB 4137 1390 33.6 18.4 (9.6, 27.3) 21.9 (13.1, 30.7) 2.22 (2.11, 2.32) 2.63 (1.72, 3.55)

NL 2666 758 28.4 13.3 (6.5, 20.0) 17.7 (12.7, 22.8) 1.88 (1.76, 1.99) 2.32 (1.64, 3.00)

NS 5210 1649 31.7 16.5 (− 1.6, 34.6) 21.1 (3.1, 39.1) 2.09 (1.99, 2.18) 2.58 (1.08, 4.07)

PE 772 404 52.3 37.2 (33.0, 41.3) 42.4 (38.4, 46.3) 3.45 (3.21, 3.69) 4.16 (3.04, 5.29)

SK 6212 3653 58.8 43.6 (32.0, 55.3) 47.4 (34.6, 60.1) 3.88 (3.77, 3.99) 4.53 (3.01, 6.06)

Discharge to continuing care

ON 53,032 11,120 21.0 – – 1.00 1.00

AB 12,232 1147 9.4 − 11.6 (− 14.5, − 8.7) − 12.2 (− 15.2, − 9.2) 0.45 (0.42, 0.47) 0.42 (0.32, 0.53)

BC 21,389 4545 21.2 0.3 (− 5.2, 5.8) 0.3 (− 5.2, 5.7) 1.01 (0.98, 1.04) 1.01 (0.75, 1.27)

MB 6302 587 9.3 − 11.7 (− 14.3, − 9.0) − 12.1 (− 14.9, − 9.3) 0.44 (0.41, 0.48) 0.43 (0.33, 0.52)

NB 4137 947 22.9 1.9 (− 7.2, 11.1) 0.1 (− 9.0, 9.3) 1.09 (1.03, 1.16) 1.01 (0.57, 1.44)

NL 2666 315 11.8 − 9.2 (− 12.2, − 6.1) − 9.8 (− 12.8, − 6.8) 0.56 (0.50, 0.62) 0.53 (0.42, 0.64)

NS 5210 819 15.7 − 5.2 (− 10.2, − 0.3) − 6.6 (− 11.6, − 1.7) 0.75 (0.70, 0.80) 0.69 (0.47, 0.91)

PE 772 72 9.3 − 11.6 (− 13.9, − 9.4) − 12.8 (− 15.1, − 10.5) 0.44 (0.35, 0.54) 0.39 (0.35, 0.44)

SK 6212 775 12.5 − 8.5 (− 14.3, − 2.6) − 9.4 (− 15.5, − 3.3) 0.59 (0.55, 0.64) 0.55 (0.28, 0.83)

RD, risk difference;CI, confidence interval; RR, risk ratio; AB, Alberta; BC, British Columbia;MB, Manitoba; NB, New Brunswick;NL, Newfoundland
and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island; SK, Saskatchewan
a Standardized to the distribution of age, sex, comorbidity, fracture type, timing of admission, preoperative transfer history, preoperative procedures,
hospital volume, surgical demand, surgery type, timing of surgery, and calendar year of admission of Ontario
b Excludes 13 patients with unknown sex and 54 patients with unknown timing of admission
c Lower confidence limit truncated at 0
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Table 4 Relation between the Canadian provinces and discharge destinations among community-dwelling patients surgically treated for first hip
fracture, secondary analysis adjusting for hospital type

Province No. of
patients

No. of
discharges

% of
discharges

Unadjusted RD, %
(95% CI)

Adjusted RD, % (95%
CI)ab

Unadjusted RR
(95% CI)

Adjusted RR (95%
CI)ab

Discharge to rehabilitation

ON 53,032 21,759 41.0 – – 1.00 1.00

AB 12,232 431 3.5 − 37.5 (− 43.8, − 31.2) − 39.3 (− 45.1, − 33.5) 0.09 (0.08, 0.09) 0.07 (0.00, 0.14)c

BC 21,389 510 2.4 − 38.6 (− 44.8, − 32.5) − 40.0 (− 45.8, − 34.2) 0.06 (0.05, 0.06) 0.05 (0.00, 0.12)c

MB 6302 1312 20.8 − 20.2 (− 30.8, − 9.6) − 21.0 (− 31.0, − 11.1) 0.51 (0.48, 0.53) 0.50 (0.29, 0.72)

NB 4137 224 5.4 − 35.6 (− 43.3, − 28.0) − 37.4 (− 44.6, − 30.3) 0.13 (0.12, 0.15) 0.11 (0.00, 0.24)c

NL 2666 292 11.0 − 30.1 (− 41.4, − 18.8) − 31.9 (− 41.7, − 22.1) 0.27 (0.24, 0.30) 0.25 (0.04, 0.45)

NS 5210 247 4.7 − 36.3 (− 44.4, − 28.2) − 36.8 (− 46.1, − 27.4) 0.12 (0.10, 0.13) 0.13 (0.00, 0.32)c

PE 772 115 14.9 − 26.1 (− 31.5, − 20.8) − 31.8 (− 37.3, − 26.4) 0.36 (0.30, 0.42) 0.25 (0.19, 0.30)

SK 6212 303 4.9 − 36.2 (− 42.9, − 29.4) − 37.8 (− 44.1, − 31.4) 0.12 (0.11, 0.13) 0.11 (0.01, 0.20)

Discharge to home

ON 53,032 11,811 22.3 – – 1.00 1.00

AB 12,232 3424 28.0 5.7 (− 2.5, 14.0) 4.1 (− 3.2, 11.4) 1.26 (1.22, 1.30) 1.18 (0.85, 1.50)

BC 21,389 11,169 52.2 29.9 (21.3, 38.6) 32.1 (23.0, 41.2) 2.34 (2.30, 2.39) 2.39 (1.91, 2.87)

MB 6302 2057 32.6 10.4 (4.3, 16.5) 12.0 (4.5, 19.5) 1.47 (1.41, 1.52) 1.52 (1.17, 1.88)

NB 4137 1563 37.8 15.5 (8.3, 22.7) 13.4 (5.8, 21.0) 1.70 (1.62, 1.77) 1.58 (1.22, 1.95)

NL 2666 1251 46.9 24.7 (17.6, 31.7) 24.7 (15.4, 34.0) 2.11 (2.02, 2.20) 2.07 (1.61, 2.54)

NS 5210 2480 47.6 25.3 (8.9, 41.7) 29.5 (15.4, 43.6) 2.14 (2.07, 2.21) 2.28 (1.62, 2.95)

PE 772 157 20.3 − 1.9 (− 4.7, 0.9) − 7.3 (− 11.1, − 3.5) 0.91 (0.78, 1.04) 0.68 (0.55, 0.82)

SK 6212 1441 23.2 0.9 (− 4.4, 6.2) 1.4 (− 5.6, 8.3) 1.04 (0.99, 1.09) 1.06 (0.75, 1.37)

Discharge to acute care

ON 53,032 8041 15.2 – – 1.00 1.00

AB 12,232 7118 58.2 43.0 (36.8, 49.2) 47.2 (41.4, 53.0) 3.84 (3.74, 3.93) 4.72 (3.56, 5.89)

BC 21,389 4869 22.8 7.6 (− 1.2, 16.4) 7.1 (− 0.9, 15.2) 1.50 (1.45, 1.55) 1.56 (0.88, 2.25)

MB 6302 2329 37.0 21.8 (7.2, 36.4) 21.6 (6.8, 36.5) 2.44 (2.34, 2.53) 2.71 (1.40, 4.01)

NB 4137 1390 33.6 18.4 (9.6, 27.3) 25.3 (17.2, 33.5) 2.22 (2.11, 2.32) 3.00 (2.10, 3.90)

NL 2666 758 28.4 13.3 (6.5, 20.0) 15.5 (6.1, 24.9) 1.88 (1.76, 1.99) 2.22 (1.36, 3.09)

NS 5210 1649 31.7 16.5 (− 1.6, 34.6) 12.7 (2.8, 22.6) 2.09 (1.99, 2.18) 2.00 (1.11, 2.89)

PE 772 404 52.3 37.2 (33.0, 41.3) 52.1 (47.0, 57.3) 3.45 (3.21, 3.69) 5.11 (3.88, 6.35)

SK 6212 3653 58.8 43.6 (32.0, 55.3) 45.0 (34.0, 56.0) 3.88 (3.77, 3.99) 4.55 (3.20, 5.90)

Discharge to continuing care

ON 53,032 11,120 21.0 – – 1.00 1.00

AB 12,232 1147 9.4 − 11.6 (− 14.5, − 8.7) − 12.4 (− 15.6, − 9.3) 0.45 (0.42, 0.47) 0.42 (0.31, 0.54)

BC 21,389 4545 21.2 0.3 (− 5.2, 5.8) − 0.2 (− 5.3, 5.0) 1.01 (0.98, 1.04) 0.99 (0.75, 1.23)

MB 6302 587 9.3 − 11.7 (− 14.3, − 9.0) − 12.4 (− 15.2, − 9.6) 0.44 (0.41, 0.48) 0.42 (0.34, 0.51)

NB 4137 947 22.9 1.9 (− 7.2, 11.1) − 1.1 (− 9.9, 7.8) 1.09 (1.03, 1.16) 0.95 (0.54, 1.36)

NL 2666 315 11.8 − 9.2 (− 12.2, − 6.1) − 9.7 (− 12.8, − 6.6) 0.56 (0.50, 0.62) 0.55 (0.43, 0.67)

NS 5210 819 15.7 − 5.2 (− 10.2, − 0.3) − 5.3 (− 10.0, − 0.6) 0.75 (0.70, 0.80) 0.75 (0.55, 0.96)

PE 772 72 9.3 − 11.6 (− 13.9, − 9.4) − 14.6 (− 17.0, − 12.1) 0.44 (0.35, 0.54) 0.32 (0.27, 0.38)

SK 6212 775 12.5 − 8.5 (− 14.3, − 2.6) − 8.8 (− 14.7, − 2.9) 0.59 (0.55, 0.64) 0.59 (0.33, 0.86)

RD, risk difference;CI, confidence interval; RR, risk ratio; AB, Alberta; BC, British Columbia;MB, Manitoba; NB, New Brunswick;NL, Newfoundland
and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island; SK, Saskatchewan
a Standardized to the distribution of age, sex, comorbidity, fracture type, timing of admission, preoperative transfer history, preoperative procedures,
hospital type, hospital volume, surgical demand, surgery type, timing of surgery, and calendar year of admission of Ontario
b Excludes 13 patients with unknown sex and 54 patients with unknown timing of admission
c Lower confidence limit truncated at 0
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data, the acute care length of stay was higher in Canada with
significantly less use of inpatient rehabilitation; however, mor-
tality up to 3 years after hip fracture was significantly lower in
Canada [26]. These findings appear contrary to those reported
in within-country comparisons, suggesting that further work is
required regarding both treatment settings and services pro-
vided during the recovery period.

Rehabilitation may also be offered in acute care facilities
that are not designated as rehabilitation facilities, or via home
care, but it is likely that rehabilitation intensity is lower due to
more limited rehabilitation resources relative to rehabilitation
facilities. Indeed, a recent national UK audit of rehabilitation
after hip fracture surgery reported wait times of up to 3months
for rehabilitation at home following discharge from acute care
[48]. If rehabilitation is beneficial to patient outcomes, ap-
proaches to deliver timely higher intensity rehabilitation in
settings other than formal rehabilitation facilities should be
developed as infrastructure for multiple new rehabilitation fa-
cilities is likely not feasible for most healthcare systems.

Other Canadianwork evaluating total joint arthroplasty and
stroke patient populations reported that post-acute service var-
iation led to substantial differences in healthcare costs due to
longer length of stays and higher readmissions [27, 29].
Similarly, studies in the USA have also identified substantial
variation in post-acute care with resultant differences in both
costs and outcomes [18, 19, 23, 33]. Clearly, further evalua-
tion of post-acute care is needed to determine how best to
develop and organize post-acute care to maximize patient out-
comes while using resources efficiently.

Although this is the first study to evaluate discharge desti-
nations using a national evaluation approach in Canada, there
are some limitations. Based on data available, we can describe
discharge patterns, but not the patient outcomes associated
with these care patterns. We also did not attempt to separate
secular trends in care from provincial variation in discharge
practices. Canada has provincial physician and hospital-based
insurance programs that independently organize patient care,
payments, and data reporting, limiting our ability to determine
the impact of inter-provincial service variation and organiza-
tional changes that might have occurred over time.

We also only followed patients for their initial hospital stay,
so we are unable to determine how discharge practices affect-
ed patients’ ability to ultimately return to live in the commu-
nity. Data from rehabilitation settings following surgical hos-
pital discharge are not in the national hospital discharge data-
base, so we could not compare overall lengths of stays in
facilities after a hip fracture. Non-mandatory data reporting
in rehabilitation facilities or reporting of rehabilitation inten-
sity in hospital settings in Canada substantially limits our abil-
ity to understand the association between rehabilitation inten-
sity and duration relative to patient outcomes and health ser-
vice utilization. We excluded patients who underwent surgery
in a hospital with an annual volume of < 24 surgeries. This led

to the exclusion of small community hospitals from our anal-
ysis. Therefore, results may not be generalizable to patients
undergoing surgery at these sites.

Finally, we classified patients admitted from acute, emer-
gency, or ambulatory care as previously community dwelling,
which may have led to some misclassification. We made this
decision to capture an additional 25,814 patients in the analy-
sis (Table 2 vs. Supplementary Table 2). In particular, we
substantially increased the proportion of patients included in
the analysis from provinces with large rural populations where
patients may take longer to move from a non-surgical hospital
to a surgical hospital and, thus, are considered as admissions
from acute care rather than transfers. We believe the potential
for misclassification is low as patients admitted from continu-
ing care are likely to return to continuing care after their hos-
pital stay [49]. We conducted a series of sensitivity analyses
and noted a similar proportion of patients discharged to con-
tinuing care among those who were admitted from home or
homewith support, acute, emergency, or ambulatory care, and
those who were admitted from home or home with support.
(Supplementary Tables 1–3). We also examined the discharge
status of the small proportion (< 5%) of patients who did not
receive surgical management in our sensitivity analysis, which
also demonstrated similar heterogeneity in discharge patterns
(Supplementary Table 4).

This work is foundational as the first to examine discharge
patterns following hip fracture across Canada to increase our
understanding of the national variation in post-acute recovery
pathways. This baseline knowledge will facilitate further evalu-
ations and comparisons across andwithin provinces and/or coun-
tries to determine which pathways are most effective and cost-
effective. We demonstrated that there are currently no broadly
standardized pathways in provinces’ post-acute care delivery
with marked heterogeneity in discharge decision-making, similar
to that noted in other countries [19, 23, 33, 34]. Further evalua-
tions in various post-acute treatment settings (i.e., rehabilitation,
acute care, or home) as well as by rehabilitation intensity (e.g.,
frequency, duration) and services provided would facilitate eval-
uation of the impact of various post-discharge pathways on pa-
tient outcomes and health system costs.
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