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Importance  
The safety of Hospital at Home (HaH) has been demonstrated by many high-quality 
studies; however, there is a paucity of data on Canadian HaH programs. 

Objective  
This study evaluates the clinical outcomes of the HaH program in Victoria, British 
Columbia, Canada. 

Design and Setting    
We conducted an observational quality outcomes analysis comparing HaH and 
brick-and-mortar (BAM) groups using data from the national Discharge Abstract 
Database (DAD). Risk adjustment was applied to control for clinical and demographic 
differences. Adjusted outcome rates were estimated using multivariable regression 
models, and group differences were assessed with two-proportions Z-tests on predicted 
probabilities. Primary statistical conclusions were based on regression-derived effect 
estimates and their corresponding confidence intervals. 

Participants  
Among 25,624 abstracts reviewed, 1,129 (4.2%) were HaH patients. 

Results  
HaH patients had a lower incidence of Hospital Harm (5.0% vs. 7.8%) including 
hospital-acquired delirium (0.8% vs. 2.0%), but a higher fall rate (20.4 vs. 8.2 per 1,000). 
HaH patients had a lower 30-day readmission rate (9.1% vs. 13.7%), and a lower 30-day 
mortality rate (1.0% vs. 2.8%). The Actual vs. Expected Length of Stay ratio was 
significantly higher for HaH patients (1.59 vs 1.19). 

Conclusions  
Victoria’s HaH program appears to offer a safe alternative to BAM hospitalization, with 
comparable or better clinical outcomes in several key areas. These findings support the 
expansion of HaH in Canada. 
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KEY POINTS 

QUESTION 

How do clinical outcomes for patients admitted to Vic
toria’s HaH program compare with outcomes for matched 
BAM patients? 

FINDINGS 

In this matched cohort study of 1,129 HaH patients com
pared with BAM patients, HaH care was associated with 
lower rates of hospital harm (5.0% vs 7.8%), lower 30-day 
readmissions (9.1% vs 13.7%), and lower 30-day mortality 
(1.0% vs 2.8%), with a number needed to treat of 56 to pre
vent one death. HaH patients experienced fewer cases of 
hospital-acquired delirium but a higher incidence of falls. 
The actual-to-expected length-of-stay ratio was higher for 
HaH patients. 

MEANING 

Hospital at Home appears to be a safe and effective alter
native to conventional hospitalization in Canada, achieving 
comparable or improved clinical outcomes across several 
key measures. These findings support the ongoing integra
tion and expansion of HaH models within the Canadian 
healthcare system. 

INTRODUCTION 

Hospital at Home (HaH) is a model of health care delivery 
that provides acute care in the patient’s home. While there 
are many randomized controlled trials showing the safety 
of HaH compared to BAM hospitalization,1‑4 data on Cana
dian HaH programs are lacking. HaH in Canada was piloted 
in Ottawa and Toronto, and subsequently a sustainable 
HaH service was started in Calgary Complex which is still in 
operation. 

In spite of these early programs, HaH was not widely 
known in Canada until the COVID-19 pandemic sensitized 
health care decision makers to its potential as an alter
native to brick-and-mortar (BAM) hospital admission. The 
HaH program in Victoria, British Columbia was only the 
second HaH program in Canada when it began in 2020 as 
part of the British Columbia Ministry of Health’s COVID-19 
Response Plan. In this study, our objective was to analyze 
the clinical outcomes of the Victoria HaH program during 
its first three years of operation. 

VICTORIA HAH PROGRAM MODEL 

The program operates as a round-the-clock inpatient unit 
whose mandate is to substitute for BAM hospitalization. It 
accepts medical and surgical referrals from physicians car

ing for adult patients at two local tertiary care hospitals. A 
referral triggers an in-person assessment by the HaH Physi
cian and Nurse Leader. Patients who meet the eligibility 
criteria (Table 1), and who consent to HaH, return home 
from the hospital under the care of HaH. 

HaH patients retain their inpatient status at the hospi
tal. Inpatient status gives the patient access to hospital-
based resources, such as medications, imaging tests and 
specialist consultations. If the patient’s condition changes 
such that either the patient, the caregiver or the program 
no longer considers the home a safe treatment location, the 
patient’s care is “escalated” to an inpatient ward; the Emer
gency Department (ED) is only used in the event of a true 
emergency. 

HaH patients receive at least one home visit a day by 
a Registered Nurse. In addition to performing hands-on 
care, the nurse can administer intravenous medications and 
take blood and other samples. The HaH physician (a Family 
Medicine Hospitalist) reviews the patient daily, either vir
tually (by phone or video) or in-person. Patients and their 
caregivers are taught how to submit vital signs electroni
cally on an agreed-upon schedule. Two HaH nurses and one 
HaH physician are on call after hours for overnight issues, 
and provide virtual or in-person visits as required. 

METHODS 

The study cohort was drawn from the Discharge Abstract 
Database (DAD), a national repository of clinical and demo
graphic data on hospital discharges, including HaH, man
aged by the Canadian Institute for Health Information 
(CIHI).5 The cohort was identified using study inclusion 
and exclusion criteria (Table 2) that aligned with the HaH 
program’s patient eligibility criteria (Table 1). All patients 
in the study cohort had been admitted to the referring hos
pitals between November 2, 2020 and September 30, 2023, 
were aged 18 or older, and had documented Family Medi
cine hospitalist involvement. Patients with an acute stroke, 
active psychiatric disorder or active substance use disorder 
were excluded from the study cohort. 

Unlike many HaH studies that evaluate admission avoid
ance and early facilitated transfer separately, all HaH cases 
were analyzed as a single group because the program oper
ates as a hybrid model. Quality outcome indicators specific 
to admission avoidance (e.g. time in ED) were excluded. 

A straightforward cohort comparison was conducted be
tween the HaH and BAM groups. For most outcomes, dif
ferences were evaluated using two-sample tests of propor
tions (chi-squared tests). No formal matching (e.g., exact 
matching, propensity scores, or frequency matching) was 
performed. Baseline characteristics were compared to as
sess group comparability. 

For readmissions, adjusted outcome rates were calcu
lated using coefficients from validated national statistical 
models developed by CIHI, representing an indirect method 
of standardization. Risk factors included age, sex, and se
lected pre-admission comorbid diagnoses, as defined by 
CIHI and applicable to the readmission indicator. Differ
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Table 1. Victoria HaH Program Eligibility Criteria      

No Caregiver Involvement With Caregiver Involvement 

At least 19 years old. 
Not from Long Term Care. 
Living within the geographic catchment area. 
Safe home environment. 

Requiring acute care for a known, reversible condition. 
Clinically stable. 
Manageable medication regimen. 
Low falls risk. 
Adequate ADL and IADL support. 
Expected LOS of less than 14 days. 
Unlikely to require multiple in-hospital tests, treatments or 
consultations. 
IV access obtained. 
No pain crisis. 
No acute stroke. 
No unstable psychiatric disorder or violence. 
Consenting to abstain from substance abuse. 

Patient consent. 

At least 17 years old. 
Not from Long Term Care. 
Living within the geographic catchment area. 
Safe home environment. 

Requiring acute care for a known, reversible condition. 
Clinically stable. 
Manageable medication regimen. 
Low falls risk. 
Adequate ADL and IADL support. 
Expected LOS of less than 14 days. 
Unlikely to require multiple in-hospital tests, treatments or 
consultations. 
IV access obtained. 
No pain crisis. 
No acute stroke. 
No unstable psychiatric disorder or violence. 
Consenting to abstain from substance abuse. 

Patient consent. 
Caregiver consent. 

Table 2. Study Inclusion and Exclusion Criteria      

Study Inclusion Criteria Study Exclusion Criteria 

Demographics Clinical Characteristics 

ences between groups were then evaluated using two-sam
ple tests of proportions applied to the adjusted rates. 

The Actual Acute Length of Stay to Expected Length 
of Stay (A/E LOS) ratio was calculated separately for each 
group. Ratios greater than 1 indicate longer-than-expected 
LOS and ratios less than 1 indicate shorter-than-expected 
LOS. No formal statistical comparison was performed be
tween groups; 95% confidence intervals were calculated us
ing Byar’s approximation. 

This analysis did not include adjustments for clustering, 
site variation, or hospital-level factors. Group compara
bility was evaluated by comparing baseline characteristics 
prior to adjustment and through model diagnostics for the 
readmission outcome. 

This review was granted an ethics exemption by the Is
land Health Research Ethics Board, as it qualifies as a Qual
ity Improvement (QI) review, and does not constitute re
search involving human participants as defined by the 
Tri-Council Policy Statement: Ethical Conduct for Research 
Involving Humans (TCPS 2). A waiver of informed consent 
was granted as this study was a retrospective review of de-
identified data, posing no more than minimal risk to partic
ipants. 

RESULTS 

We identified 25,624 DAD abstracts that met the study in
clusion and exclusion criteria, 1129 (4.2%) of which were 
HaH. The HaH group and the matched BAM cohort did not 
differ by age (median=75 vs 77, respectively), gender (51.1% 
female vs 53.4%, respectively), Charlson Comorbidity Index 
(CCI)6or average lab orders per day. The CCI is a validated 
method used to categorize patient comorbidities based on 
their impact on mortality risk.6 A table summarizing base
line characteristics for both groups is provided in Table 3. 

HaH may be divided into two subtypes: “admission 
avoidance,” in which the patient is transferred to HaH di
rectly from the community or the ED, and “early facilitated 
transfer,” in which the patient is transferred to HaH from 
the hospital ward. Seventy-five percent of the HaH cases 
were early facilitated transfer, and the remaining 25% were 
admission avoidance. 

Hospital Harm is a measure of occurrences of harm in 
acute care that potentially could have been prevented by 
evidence-informed practices. Hospital Harm was signifi
cantly lower for patients in the HaH group (5.0%) than in 
the matched BAM cohort (7.8%) (two-proportions z-test, 

• Admitted on or after November 02, 2020 and discharged on or before Sep

tember 30, 2023 

• Encounter type =‘inpatient acute’; 

• Discharge site=‘RJH’, ‘VGH’; 

• Age 18+; 

• Hospitalist physician involved in patient care 

◦ most recent DAD complete period at time of analysis 

• Acute stroke: 

• Active psychiatric disorder; 

• Active substance use disorder; 

◦ Subarachnoid haemorrhage 

◦ Intracerebral haemorrhage 

◦ Ischemic stroke 

◦ Stroke, not specified as haemorrhage or infarc

tion 

◦ Venous sinus/cortical vein thrombosis 
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Table 3. Baseline Characteristics   

Characteristics HaH Group 
(n = 1,129) 

BAM Group 
(n = 25,624) 

Age, median (IQR) 76 (20) 77 (20) 

Gender, % (n) female 51.1 (577) 53.4 (1,368) 

CIHI Charlson Comorbidity Index, % (n) Group 0: 68.4 (772) 
Group 1: 25.4 (287) 
Group 2: 6.2 (70) 

Group 0: 68.9 (17,658) 
Group 1: 23.8 (6,098) 
Group 2: 7.3 (1,868) 

Total Acute LOS, median (IQR) 8 (8) 7 (11) 

χ2= 12.191, p-value= 0.0002). Hospital-acquired delirium, 
a subset of Hospital Harm, was significantly lower for HaH 
patients (0.8% vs. 2%) (two-proportions z-test, χ2= 7.7934, 
p-value= 0. 0002). Falls, however, were significantly higher 
for HaH patients (20.4 per 1,000 vs. 8.2 per 1,000) (two-pro
portions z-test, χ2= 18.179, p-value=2.011e-05). 

The Length of Stay to Estimated Length of Stay ratio 
(ALOS/ELOS) can be used as a metric of acute care effi
ciency. It is the ratio of actual hospital LOS to the CIHI-
expected LOS, adjusted for disease complexity and patient 
risk factors, where a LOS/ELOS of 1 indicates a hospital 
stay of expected duration. Since CIHI includes HaH days 
as part of the patient’s hospital LOS, the ALOS/ELOS ratio 
can be compared between HaH patients and hospitalized 
patients. This analysis found that HaH provided care for a 
longer duration of time than BAM hospitalization. Specifi
cally, the ALOS/ELOS ratio for HaH patients was 1.59 (95% 
CI: 1.55–1.62) compared to 1.19 (95% CI: 1.18–1.19) in the 
BAM cohort. The difference cannot be explained by a higher 
proportion of long-stay outliers in the HaH group, as this 
proportion was the same between the HaH group and the 
BAM cohort (7.4% vs. 7.6%, respectively). 

The 30-day post-discharge readmission rate was ana
lyzed separately for medical and surgical patients to align 
with the CIHI indicator definitions and risk adjustment co
efficients. Medical readmissions were significantly lower for 
HaH patients than the matched BAM cohort (9.1% vs. 
13.7%) (two-proportion z-test, χ² = 17.437, p < 0.001). Sur
gical readmissions were also lower for HaH patients (3.7% 
vs. 7.1%), but the difference was not statistically significant 
(two-proportion z-test, χ² = 3.147, p = 0.076). 

The 30-day post-discharge mortality rate was signifi
cantly lower for HaH patients (1.0%) compared to the 
matched cohort of hospital inpatients (2.8%) (two-propor
tions z-test, χ² = 12.032, p = 0.0003), generating an Ab
solute Risk Reduction (ARR) of 1.8%. 

Figure 1 illustrates the comparative outcomes for Hos
pital Harm, delirium, 30-day medical readmissions and 
30-day mortality for both groups. These findings are further 
summarized in Table 4, which presents adjusted rates, ef
fect estimates and statistical significance, providing an 
overview of the comparative effectiveness of HaH care. 

DISCUSSION 

Our retrospective cohort analysis of clinical outcomes sug
gests that the Victoria HaH program provides safer care 

than the institutionalized setting of the hospital. HaH pa
tients suffered less Hospital Harm, including delirium, and 
were less likely to be readmitted to the hospital or to die 
within 30 days post-discharge. 

While HaH had a lower incidence of Hospital Harm over
all, there was one type of Hospital Harm that was higher 
for HaH patients, namely, falls. This came as a surprise, as 
patients are more familiar with their home than the hos
pital. We have observed, however, that HaH patients are 
more physically active than their BAM counterparts and 
may therefore be exposing themselves to a higher risk of 
falls. We remain skeptical, however, about the validity of 
this statistic: we suspect HaH clinicians are more vigilant 
documenting falls than the hospital. To the best of our 
knowledge, this is among the first studies to compare the 
incidence of falls in HaH to the hospital.7‑9 

Based upon the difference in 30-day post-discharge mor
tality, our analysis suggests that, for every 56 patients who 
receive HaH care rather than BAM hospitalization. 

We hypothesize that the better clinical outcomes associ
ated with HaH are due to treatment location. For most pa
tients, the home is a healthier environment than the hospi
tal, allowing for better sleep, social connection, food and so 
on. The hospital also exposes patients to novel risks, such 
as infection. In addition, HaH clinicians obtain greater in
sight into the cause of disease and its prevention by provid
ing care within the patient’s home. 

We observed that HaH patients were treated for a longer 
period of time compared to BAM patients (HaH patients 
had a higher LOS/ELOS). Helberg et al also identified a 
longer treatment duration in a congestive heart failure HaH 
program.10 It is our impression that the efficiency of the 
Victoria HaH program is improving as the program ma
tures, so the difference in efficiency between HaH care and 
BAM hospitalization may lessen with time. However, there 
may be aspects of HaH that are intrinsically less efficient, 
such the time needed to travel to the patient’s home. Fur
ther research is required to clarify whether HaH can match 
the efficiency of centralized care in a hospital. 

LIMITATIONS 

As a cohort control study, our results lack the rigor of a ran
domized control trial and should therefore be interpreted 
with caution. The matched cohort was created using study 
inclusion and exclusion criteria that only partially mirrored 
the patient eligibility criteria for HaH. For example, the 
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Figure 1. Clinical Outcomes   

Table 4. Comparison of Outcomes Between HaH Patients and BAM Comparison Group           

Outcome 
HaH 
n (%) 

BAM 
n (%) 

Absolute Difference (95% 
CI) 

p-value 

Hospital Harm – overall 56(4.98) 1,981(7.81) 
-2.83% 

(-1.00 to -0.02) 
0.0002 

Hospital Harm - delirium 9(0.80) 515(2.03) 
-1.23% 

(-1.00 to -0.07) 
0. 0002 

Falls 23(2.04) 212(0.83) 1.21% p < 0.001 

30-day readmission rates – medical 
(unadjusted) 

96(10.34) 2478(14.46) -4.12 % — 

30-day readmission rates – medical 
(adjusted)† 96(9.14) 2478(13.65) 

-4.51% 
(-1.00 to -0.03) 

p < 0.001 

30-day readmission rates – surgical 
(unadjusted) 

8(7.55) 482(11.40) -3.85% — 

30-day readmission rates – surgical 
(adjusted)† 8(3.7) 482(7.1) 

-3.39% 
(-0.06 to -0.01) 

0.076 

30-day Mortality 11(1.05) 638(2.84) 
-1.80% 

(-1.00 to -0.01) 
0.0003 

Outcome 
HaH 

n = 816 
BAM 

n = 17,751 

The Actual / Expected Length of Stay (LOS) 
1.59 

95% CI: 
1.55–1.62 

1.19 
95% CI: 

1.18–1.19 
— — 

† Adjusted readmission rates were calculated using CIHI risk-adjustment coefficients. Differences between groups were assessed using two-sample tests of proportions applied to the 
adjusted rates. All other outcomes are unadjusted and were compared using chi-squared tests. 
95% confidence intervals for A/E LOS ratios were calculated using Byar’s approximation. Absolute differences are calculated as HaH minus BAM. Negative values indicate lower rates 
in HaH. 

matched cohort included patients who were both clinically 
stable and unstable, whereas - by definition - all patients in 
the HaH group were clinically stable. As a result, we can
not credit the better outcomes associated with HaH to the 
HaH care model alone; other factors may have been at play. 

That said, the two groups were comparable in terms of age, 
gender, comorbidities and number of lab tests ordered per 
day, providing some reassurance regarding baseline equiv
alence. To mitigate potential biases, we utilized risk adjust
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ment based on validated national statistical models devel
oped by CIHI. 

Our study was also limited by the quality of data in the 
DAD. The DAD is populated by information in the hospi
tal medical record and is therefore vulnerable to errors of 
omission by the documenting clinicians. We suspect that 
HaH clinicians are more diligent documenting Hospital 
Harms than their BAM counterparts because these Harms 
(falls, delirium, iatrogenic infection, etc.) have serious im
plications for the patient’s ability to continue to receive 
care at home. As a result, the DAD may falsely inflate and 
deflate the incidence of Hospital Harms among HaH pa
tients and BAM patients, respectively. 

We also suspect that the higher incidence of falls in HaH 
may be because patients in the program ambulate more 
than patients in BAM. Further investigation is needed to 
fully understand the rate of falls in HaH. 

The other important limitation of this study is that it re
flects the operation of a novel and inexperienced clinical 
service. The individuals who implemented and operate the 
Victoria HaH program had no previous experience with 
HaH. It is possible that the outcomes and efficiency of the 
HaH program will improve as the program matures. 

CONCLUSION 

Our analysis, within the limitations of its design, suggests 
that HaH can achieve the same positive clinical outcomes 
in Canada as elsewhere around the world. Apart from doc
umented falls, Victoria HaH patients experienced a lower 
rate of Hospital Harm, including delirium, a lower 30-day 
readmission rate, and a lower 30-day post-discharge mor
tality rate. However, HaH patients had a longer length of 
stay, possibly reflecting the complexities of home-based 
acute care or program immaturity. Overall, our findings 
support the expansion of HaH in Canada, while also identi
fying opportunities for improvement. 
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