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Hemiarthroplasty is often the treatment of choice
after hip fracture, particularly among elderly people
who have a displaced femoral neck fracture.1 These

patients are typically frail and at high risk of complications
and death.2–4 The risk of death among patients undergoing
hemiarthroplasty is higher in the first three months after dis-
charge5 and is higher among men, older patients and those
with comorbid conditions.5–7

Home care after orthopedic surgery has been shown to
improve outcomes and reduce health care costs among
patients receiving a hip replacement.8 In Quebec, home care

after hospital discharge is provided by local community
health centres (Centres locaux de services communautaires
[CLSCs]).9 Patients scheduled for elective hip replacement
participate in teaching programs before admission, and their
destination after discharge is planned by their local health
centre.10 For those discharged home, their local health centre
provides nursing, physiotherapy, occupational therapy, nutri-
tion and psychosocial care as well as daily housekeeping,
depending on each patient’s needs.10 Patients who undergo
hemiarthroplasty to repair a hip fracture do not have the
opportunity for such an evaluation by their local health centre.
Despite their need for home care, the centre is unable to
respond fully to their needs because of limited resources.11,12

Places in rehabilitation centres are also limited and are usu-
ally requested long before elective surgery. Therefore, many
patients undergoing hip replacement are discharged home
without rehabilitation or home care.

We assessed factors associated with the receipt of home
care among elderly patients who underwent hemiarthroplasty.
We evaluated the risk of death within three months after dis-
charge.

Methods

Study design and data sources
We conducted a retrospective cohort study using provincial
hospital discharge records as well as demographic and phar-
macy claims data obtained from the Régie de l’Assurance
Maladie du Québec. Coverage for hospital and physician ser-
vices is provided free of charge to all Quebec permanent res-
idents. Drug coverage is provided to all residents 65 years or
older, those receiving social assistance and those younger
than 65 years who do not have a collective drug insurance
plan.13 The type of drug coverage is determined based on age
and income. In general, for persons aged 65 years or older,
three types of drug coverage exist: a guaranteed revenue sup-
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Background: Hemiarthroplasty is often the treatment of
choice after hip fracture, particularly in frail elderly pa -
tients. Such patients may benefit from home care after dis-
charge. We assessed factors associated with the receipt of
home care and evaluated the risk of death within three
months after discharge.

Methods: We obtained administrative data for patients 65
years or older in the province of Quebec who were dis-
charged alive from hospital after hemiarthroplasty during
the period 1997–2004. We evaluated destination after dis-
charge and mortality within three months after discharge.

Results: Of 11 326 study patients, 5.6% were discharged
home with home care, 29.9% home without home care,
2.0% to a rehabilitation centre, 24.2% to a nursing home
and 38.3% to another hospital. Among patients who were
discharged home, those who were older, had osteoarthri-
tis, had an emergent admission and were admitted to a
high-volume hospital were less likely to receive home care.
Discharge with home care was most likely among patients
admitted to teaching hospitals, those in hospital for more
than seven days, those with atrial fibrillation and those
with acute renal failure. Patients who received home care
were at lower risk of death than those discharged home
without care (hazard ratio 0.57, 95% confidence interval
0.39–0.85).

Interpretation: Less than 16% of the patients discharged
home after hemiarthroplasty received home care. Those
who received such care had a lower risk of death within
three months after discharge.
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plement plan, partial revenue supplement plan or no revenue
supplement plan. Guaranteed revenue supplement indicates
lower income. The demographic and hospital discharge sum-
mary databases have been described elsewhere.7,14 These
databases are linkable through a unique patient identifier.
Permissions from the Institutional Review Board of the
Research Institute of the McGill University Health Centre
and from the Government of Quebec Ethics Committee, the
Commission d’Accès à l’Information, were obtained to use
these data.

Study population
The province of Quebec has a population of about 7.5 mil-
lion; at the time of our study, just over one million were aged
65 years or older. We included data for patients 65 years of
age or older who underwent hemiarthroplasty in the province
of Quebec between January 1997 and December 2004. We
excluded patients who were admitted to hospital for one day
only, because it was unlikely that hemiarthroplasty had
occurred. We also excluded patients who died during their
hospital stay.

We collected the following characteristics of patients
assessed at the time of hospital discharge: demographic vari-
ables (age, sex, region of residence, high v. low income [as
designated by the drug coverage plan for reimbursement pur-
poses]); conditions related to the need for hemiarthroplasty
(osteoarthritis, rheumatoid arthritis or hip fracture); presence
of chronic diseases, determined from secondary diagnostic
codes in the hospital discharge summary (cancer, ischemic
heart disease, congestive heart failure, cerebrovascular dis-
ease, hypertension, diabetes mellitus and chronic renal fail-
ure); acute in-hospital diseases that may have been related to
the surgery (deep vein thrombosis, gastrointestinal bleeding,
hemorrhagic stroke and acute renal failure); hospital-related
variables (length of hospital stay, type of hospital [teaching v.
community] and hospital volume [total number of hemi-
arthroplasties performed during the study period]); and desti-
nation after discharge (home without care, home with care,
rehabilitation centre, nursing home or another hospital).
“Home without care” referred to patients who were dis-
charged home without home care services provided by their
local health centre; “home with care” referred to patients dis-
charged home with such care.

Main outcome measures
The main outcomes evaluated were destination after dis-
charge (home without care, home with care, rehabilitation
centre, nursing home or another hospital) and mortality within
the first three months after discharge.

Statistical analysis
We report patient characteristics and outcome variables
using means and standard deviations, or proportions, as
appropriate. We investigated the linearity of the logit of dis-
charge destination and of the log-hazard of mortality with
respect to the continuous variables using residual-based
plots.15 Because of a strong departure from linearity, hospital
volume was categorized based on the median and upper

quartile of the number of hemiarthroplasties performed dur-
ing the study period. We used polytomous logistic regression
models to identify determinants of discharge destination. All
patient and hospital characteristics listed earlier that were
significant at a level of p ≤ 0.25 were included in the model.16

A backward selection was used whereby a variable that was
not significant at a level of p = 0.10 was removed from the
model.16 Multicolinearity was assessed using the variance
inflation factor. A variance inflation factor of 10 or greater is
an indication of  multicolinearity.17

Kaplan–Meier curves were plotted to show unadjusted
time to death during the three-month period after discharge
by discharge destination. We used Cox proportional hazard
models to examine the association between discharge desti-
nation and time to death within the first three months after
discharge after we adjusted for patient and hospital
 characteristics. We included the destination after discharge
in all models because it was our main variable of interest.
All patient and hospital characteristics listed earlier that
were significant at a level of p ≤ 0.25 were also included in
the models. A backward selection was used whereby we
removed from the model variables that were not significant
at a level of p = 0.10 and those whose removal from the
model did not alter the estimate of the variable of interest
(i.e., discharge destination) by more than 5%. Interactions
between destination on discharge and patient and hospital
characteristics were also investigated. Interaction terms that
were significant at the level of p ≤ 0.05 were kept in the
model. The proportional hazard assumption was checked by
examining the plots of log (-log [survival]) versus log of
survival time in the five destination groups.
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Patients ≥ 65 years old who 
underwent hemiarthroplasty 

from 1997 to 2004 
n = 12 457 

Patients 
discharged alive 

n = 11 334 

Patients included in study 
n = 11 326 

Excluded  n = 1 123 
• Died in hospital

Excluded  n = 8 
• Length of stay < 2 days

Destination after discharge 

Home 
with care 
n = 637 

Rehabilitation 
centre 
n = 226

Nursing 
home 

n = 2 738 

Same or other 
hospital* 
n = 4 334 

Home 
without care 

n = 3 391 

Figure 1: Selection of patients for the study cohort. *Includes
patients transferred to another hospital and patients readmit-
ted to hospital on the same day as discharge.

cohort-rahme_Layout 1  03/09/10  12:53 PM  Page 1422



Research

Use of anticoagulant medication after discharge was found
to be beneficial in reducing risk of all-cause mortality in
another study conducted by our group.7 Data on anticoagulant
use after discharge in the current study were available only
for patients discharged home. Therefore, we conducted sub-
group analyses in which we included only patients who were
discharged home (with or without home care) and examined

the effect on the results of adjusting for anticoagulant use
after discharge.

Results

Patient characteristics
We identified 12 457 patients aged 65 or older who had a pro-
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Table 1: Characteristics of patients at discharge, by destination after discharge (n = 11 326) 

 Destination after discharge; no. (%) of patients* 

Characteristic 

Home  
without care 

n = 3391 
Home with care 

n = 637 

Rehabilitation 
centre 
n = 226 

Nursing 
home 

n = 2738 
Hospital† 
n = 4334 

Age, yr, mean (SD) 81.3 (7.5) 79.3 (7.3) 80.8 (7.2) 83.3 (7.1) 81.2 (7.2) 

Sex, male 708 (20.9) 161 (25.3) 52 (23.0) 606 (22.1) 968 (22.3) 

Place of residence at admission           

Nursing home  49 (1.4) 2 (0.3) 5 (2.2) 886 (32.3) 45 (1.0) 

Home 3218 (94.9) 627 (98.4) 213 (94.3) 1798 (65.7) 3815 (88.0) 

Other 124 (3.7) 8 (1.3) 8 (3.5) 54 (2.0) 474 (10.9) 

Region of residence, rural 712 (21.0) 148 (23.2) 58 (25.7) 431 (15.7) 593 (13.7) 

Higher income‡ 1129 (33.3) 231 (36.3) 66 (29.2) 676 (24.7) 1829 (42.2) 

Condition related to need for hemiarthroplasty          

Fracture 2961 (87.3) 523 (82.1) 196 (86.7) 2584 (94.4) 3880 (89.5) 

Rheumatoid arthritis 75 (2.2) 17 (2.7) 7 (3.1) 38 (1.4) 95 (2.2) 

Osteoarthritis 407 (12.0) 71 (11.2) 24 (10.6) 232 (8.5) 450 (10.4) 

Acute in-hospital complication          

Deep vein thrombosis 57 (1.7) 10 (1.6) 2 (0.9) 48 (1.8) 72 (1.7) 

Gastrointestinal bleeding 21 (0.6) 4 (0.6) 0  13 (0.5) 23 (0.5) 

Hemorrhagic stroke 1 (0.0) 0  0  4 (0.1) 3 (0.1) 

Acute renal failure 23 (0.7) 13 (2.0) 4 (1.8) 37 (1.3) 42 (1.0) 

Chronic diseases           

Cerebrovascular disease 269 (7.9) 52 (8.2) 18 (8.0) 313 (11.4) 339 (7.8) 

Cancer 186 (5.5) 44 (6.9) 12 (5.3) 130 (4.7) 221 (5.1) 

Ischemic heart disease 802 (23.6) 164 (25.8) 64 (28.3) 677 (24.7) 1029 (23.7) 

Chronic renal failure 129 (3.8) 29 (4.6) 7 (3.1) 135 (4.9) 163 (3.8) 

Heart failure 318 (9.4) 61 (9.6) 18 (8.0) 322 (11.8) 397 (9.2) 

Hypertension 1335 (39.4) 250 (39.2) 100 (44.2) 1009 (36.8) 1828 (42.2) 

Diabetes mellitus 421 (12.4) 100 (15.7) 29 (12.8) 412 (15.1) 637 (14.7) 

Atrial fibrillation 94 (2.8) 36 (5.6) 10 (4.4) 61 (2.2) 160 (3.7) 

Hospital-related variable           

Teaching hospital 1244 (36.7) 260 (40.8) 51 (22.6) 1153 (42.1) 2213 (51.1) 

Emergent admission 3153 (93.0) 560 (87.9) 212 (93.8) 2683 (98.0) 4108 (94.8) 

Hospital volume, mean (SD) 279.8 (157.3) 258.3 (116.3) 226.4 (70.5) 286.0 (140.2) 342.5 (146.6) 

Length of hospital stay, d          

  2–7 568 (16.8) 52 (8.2) 18 (8.0) 696 (25.4) 1281 (29.5) 

  8–14 1185 (34.9) 213 (33.4) 96 (42.5) 757 (27.6) 1733 (40.0) 

15–29 903 (26.6) 218 (34.2) 71 (31.4) 592 (21.6) 1047 (24.2) 

≥ 30 735 (21.7) 154 (24.2) 41 (18.1) 693 (25.3) 273 (6.3) 

Note: SD = standard deviation. 
*Unless stated otherwise. 
†Includes patients transferred to another hospital and patients readmitted to hospital on the same day as discharge.  
‡Compared with patients receiving any guaranteed revenue supplement as defined by the drug reimbursement plan. 
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cedure code for hemiarthroplasty during the study period. We
excluded 1123 who died in hospital and 8 who were in hospi-
tal for only one day. Of the 11 326 patients whose data were
included in the study, 9569 (84.5%) were admitted from
home, 10 144 (89.6%) were admitted for treatment of a hip
fracture, and 10 761 (95.0%) had emergent admissions. The
destination after discharge was home without care for 3391
patients (29.9%), home with care for 637 (5.6%), a rehabilita-
tion centre for 226 (2.0%), a nursing home for 2738 (24.2%)
and another hospital for 4003 (35.3%) (Figure 1); 331
patients (2.9%) were readmitted to hospital on the same day
as discharge. In total, 84.2% of the 4028 patients discharged
home did not receive home care. Of the 4003 patients trans-
ferred to another hospital, 2848 (71.1%) were admitted to an
orthopedic unit, 594 (14.8%) to medicine, 242 (6.0%) to geri-
atrics, 206 (5.1%) to a rehabilitation unit and 113 (2.8%) to
other units.

Factors associated with discharge home without care
Patients’ characteristics at discharge are shown by destination in
Table 1. Compared with patients discharged home without care,
those discharged home with care were younger (odds ratio [OR]
per one-year increase 0.97, 95% confidence interval [CI] 0.95–
0.98), less likely to have osteoarthritis (OR 0.66, 95% CI 0.49–
0.90), less likely to have been admitted to a high-volume hospi-
tal (OR 0.98, 95% CI 0.98–0.99, for every 10 additional
hemiarthroplasties) and less likely to have had an emergent
admission (OR 0.57, 95% CI 0.38–0.85). They were more likely
to have been admitted to a teaching hospital (OR 1.52, 95% CI
1.24–1.86), to have stayed more than 7 days in hospital (8–14
days: OR 1.78, 95% CI 1.29–2.46; 15–30 days: OR 2.42, 95%

CI 1.75–3.35; > 30 days: OR 2.22, 95% CI 1.58–3.12), to have
atrial fibrillation (OR 1.99, 95% CI 1.33–2.97) and to have
acute renal failure (OR 2.88, 95% CI 1.43–5.81).

Mortality after discharge
Kaplan–Meier curves depicting time to death by discharge
destination are shown in Figure 2. The rate of death per 100
patient-months was lowest among patients discharged home
with care (Table 2). The lower likelihood of death among
those receiving home care after discharge compared to those
discharged home without home care was confirmed in a mul-
tivariable Cox-proportional hazard model (Table 3). The risk
of death within three months after discharge increased with
age and was higher among men, those admitted from a nurs-
ing home, those who had acute gastrointestinal bleeding or
acute renal failure in hospital, those with certain comorbid
conditions (cancer, ischemic heart disease, heart failure, dia-
betes, atrial fibrillation) and those with an emergent admis-
sion (Table 3). Patients with higher income and those whose
hospital stay was more than 7 days were at lower risk of death
(8–14 days: OR 0.73, 95% CI 0.62–0.86; 15–30 days: OR
0.67, 95% CI 0.56–0.81; > 30 days: OR 0.74, 95% CI 0.61–
0.90) (Table 3).

Subgroup analyses
When we included only patients discharged home (with or
without care) in the Cox regression models and adjusted for
anticoagulant use at discharge, the results were similar to
those of the main model. The risk of death among those with
home care was lower than the risk among those without home
care (adjusted hazard ratio [HR] 0.67, 95% CI 0.45–1.00).
Use of anticoagulants after discharge also reduced the risk of
death (HR 0.47, 95% CI 0.32–0.70); however, the removal of
this variable from the model did not alter the results of home
care (HR 0.64, 0.43–0.95), which indicated that anticoagulant
use did not confound the results of the main model.

Interpretation
Our study revealed that more than 84% of elderly patients
discharged home after hemiarthroplasty did not receive home
care after discharge. Patients who received home care were at
43% lower risk of death within the first three months after
discharge than those discharged home without such care.

Comorbid conditions, with the exception of atrial fibrilla-

CMAJ • SEPTEMBER 21, 2010 • 182(13)1424

0.80

0.85

0.90

0.95

1.00

0 10 20 30 40 50 60 70 80 90

Time, days

S
u

rv
iv

a
l

Destination after discharge 

Home without care 

Home with care 

Rehabilitation centre 

Nursing home 

Another hospital 

Figure 2: Kaplan–Meier curves depicting survival by destination
after discharge among patients 65 years of age and older who
underwent  hemiarthroplasty

Table 2: Crude rates of death per 100 patient-months during 
the first three months after discharge 

Destination 
Follow-up, 

months 
No. of 
deaths 

Rate of death per 
100 patient-months 

Home without care   9 682 264 2.7 

Home with care   1 870 28 1.5 

Rehabilitation 
centre 

     658 11 1.7 

Nursing home   7 411 441 6.0 

Another hospital 12 446 309 2.5 
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tion and acute renal failure, did not seem
to influence the likelihood of receiving
home care after discharge. This finding
suggests that receiving home care may
depend mostly on availability rather than
on need for the service. Shortage of ser-
vices provided by local community health
centres in Quebec is well known, and allo-
cation of this limited resource may not be
prioritized to those of highest need.11 A
report published by the Canadian Institute
for Health Information revealed that Que-
bec is the province that spends the least on
home care and has the highest number of
demands for such care.18 In addition, most
complaints received by consumer protec-
tion from Quebec residents concerning
service provided by their local community
health centres are about poor or inade-
quate home  service.12

In our study, younger patients, patients
admitted to teaching hospitals, those
admitted to lower-volume hospitals and
patients in hospital for more than seven
days were more likely to receive home
care after discharge. Availability of home
care may explain the association between
teaching and lower-volume hospitals and
the receipt of the service. The positive
association between home care after dis-
charge and longer hospital stay, together
with its lack of association with most
comorbidity factors, may indicate that
some patients remained in hospital until
services provided by their local commu-
nity health centre, a rehabilitation centre
or a nursing home became available to
them. This scenario, if true, implies a con-
siderable waste of resources, with patients
unnecessarily occupying much-needed
hospital beds because of lack of availabil-
ity of alternative services. This finding
deserves further investigation.

Higher mortality among patients
receiving hemiarthroplasty for hip fracture
than among patients receiving elective
arthroplasty has been observed by other
authors,6 but no other study has evaluated
the impact of receiving home care on sur-
vival in the first three months after dis-
charge. As in other studies, men in our
study were at higher risk of death than
were women,5,19–21 and length of hospital
stay was positively associated with
increased likelihood of survival.21–23 Pre-
mature discharge is a possible explanation
for the association between length of hos-
pital stay and survival.

Table 3: Factors associated with patient death within three months after  
discharge (n = 11 326) 

Factor 
Unadjusted HR 

(95% CI) 
Adjusted HR* 

(95% CI) 

Destination after discharge (v. home 
without care) 

    

Home with care 0.55 (0.37–0.81) 0.57 (0.39–0.85) 

Rehabilitation centre 0.62 (0.34–1.12) 0.55 (0.30–1.00) 

Nursing home 2.16 (1.86–2.25) 1.58 (1.34–1.88) 

Another hospital 0.91 (0.77–1.07) 0.83 (0.70–0.98) 

Age, per 1-year increase 1.06 (1.05–1.07) 1.05 (1.04–1.06) 

Sex, male (v. female) 1.76 (1.54–2.00) 1.72 (1.50–1.97) 

Residence at admission (v. home)     

Nursing home 2.80 (2.40–3.27) 1.60 (1.32–1.93) 

Other 1.75 (1.40–2.18) 1.90 (1.51–2.40) 

Region of residence, rural (v. urban) 1.09 (0.93–1.27)  – 

Higher income (v. receipt of any 
guaranteed income supplement) 

0.72 (0.63–0.83) 0.86 (0.75–0.99) 

Condition related to the need for 
hemiarthroplasty (v. absence of 
condition specified) 

    

Fracture 1.45 (1.15–1.82)  – 

Rheumatoid arthritis 0.77 (0.48–1.25)  – 

Osteoarthritis 0.73 (0.58–0.91)  – 

Acute in-hospital complication (v. 
absence of complication specified) 

    

Deep vein thrombosis 1.33 (0.88–2.02)  – 

Gastrointestinal bleeding 2.69 (0.59–4.56) 2.79 (1.64–4.75) 

Hemorrhagic stroke 1.45 (0.20–10.25)  – 

Acute renal failure 2.72 (1.86–3.99) 1.86 (1.26–2.74) 

Chronic disease (v. absence of  
disease specified) 

    

Cerebrovascular disease 1.38 (1.14–1.66) 1.19 (0.98–1.44) 

Cancer 3.41 (2.88–4.04) 3.57 (3.00–4.25) 

Ischemic heart disease 1.50 (1.31–1.70) 1.29 (1.13–1.48) 

Chronic renal failure 1.81 (1.42–2.30)    – 

Heart failure 1.89 (1.60–2.22) 1.43 (1.21–1.70) 

Hypertension 0.79 (0.70–0.90) 0.83 (0.73–0.95) 

Diabetes mellitus 1.30 (1.10–1.52) 1.27 (1.08–1.49) 

Atrial fibrilation 2.39 (1.89–3.03) 2.20 (1.72–2.80) 

Hospital-related variable     

Teaching hospital 0.90 (0.79–1.01)  – 

Emergent admission 3.82 (2.33–6.27) 2.24 (1.36–3.68) 

Hospital volume, per 10 additional 
hemiarthroplasties  

1.00 (0.99–1.00)  – 

Length of hospital stay, d (v. 2–7 days)     

8–14 0.63 (0.54–0.74) 0.73 (0.62–0.86) 

15–29 0.64 (0.54–0.77) 0.67 (0.56–0.81) 

≥ 30 0.93 (0.78–1.11) 0.74 (0.61–0.90) 

Note: CI = confidence interval, HR = hazard ratio. 
*All listed variables were entered into the original model. Variables that were not significant at the 0.1 
level and whose removal did not alter the effect of destination after discharge by more than 5% were 
removed in a backward selection. 
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Strengths and limitations
Strengths of our study include our use of large, population-
based administrative databases, which contained data col-
lected independently of the study objectives. The databases
included a large number, but not all, of the relevant variables
for the study questions. The databases and study design
afforded us the opportunity to examine rates of death. associ-
ated with destination after discharge in the clinical practice
setting.

Limitations of our study also pertain to the use of adminis-
trative databases; patient frailty is difficult to assess, and the
reasons driving the choice of discharge destination are
unknown. Although we adjusted our analyses for known
patient characteristics, information on some potential con-
founders was not available in the database. For example, we
were unable to adjust for receipt of social support or living
alone, for severity of medical conditions and for patients’
functional status. However, in theory, patients who have more
severe conditions and who live alone should be more likely to
receive home care. Therefore, adjusting for these confounders
would likely strengthen the result toward a stronger effect.
Some hospitals have a rehabilitation unit, indicated in the data
by a code (i.e., “service = 45”). Using this code, we found
that 560 patients (4.9%) used the rehabilitation unit of the
hospital. Of these patients, 123 (22.0%) were discharged
home without care, 27 (4.8%) were discharged home with
care, 26 (4.6%) were discharged to a rehabilitation centre, 90
(16.1%) were discharged to a nursing home, and 294 (52.5%)
were transferred to another hospital. Patients who use a hospi-
tal’s rehabilitation unit and are discharged home may still
require home care after discharge. Therefore, these patients
were included in the analyses.

Conclusion
Our study revealed that home care for patients discharged
after hemiarthroplasty may be suboptimal in the province of
Quebec. Most patients discharged home did not receive home
care in the first three months after discharge, potentially
resulting in preventable deaths. This finding has important
public health implications and requires further investigation.
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