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     RÉSUMÉ 
 Cette étude a utilisé des données sur la santé administratives pour décrire des visites effectuées par les résidents de vie 
assistée et ceux des foyers de soins infi rmiers à domicile au service d’urgence (SU) dans la région de Vancouver Coastal 
Health, Colombie-Britannique. Nous avons comparé taux de visite SU, la répartition des visites par résident, et les 
dispositions SU des deux populations—d’aide à la vie autonome ou du foyer de soins infi rmiers pendant une période 
de 3 ans (2005-2008). Il y avait 13 051 personnes dans la population étudiée. Taux de visite (intervalle de confi ance de 
95 pourcent) étaient de 124,8 (118,1 à 131,7) et 64,1 (62,9 à 65,3) visites par 100 ans résidants dans les logements avec 
assistance et les foyers de soins infi rmier à domicile, respectivement. Une plus faible proportion de visites à l’urgence par 
les résidents de vie assistée ont entraîné une hospitalisation par rapport aux résidents des foyers de soins (45% vs 48%, 
p<0,01). Le taux de visite à l’urgence chez les résidents de vie assistée est signifi cativement plus élevée par rapport à celle 
des résidents des foyers de soins. De nouvelles recherches s’imposent sur les causes sous-jacentes de cette constation.   

 ABSTRACT 
 This study used administrative health data to describe emergency department (ED) visits by residents from assisted 
living and nursing home facilities in the Vancouver Coastal Health region, British Columbia. We compared ED visit 
rates, the distribution of visits per resident, and ED dispositions of the assisted living and nursing home populations 
over a 3-year period (2005–2008). There were 13,051 individuals in our study population. Visit rates (95% confi dence 
interval) were 124.8 (118.1–131.7) and 64.1 (62.9–65.3) visits per 100 resident years in assisted living and nursing home 
facilities respectively. A smaller proportion of ED visits by assisted living residents resulted in hospital admission 
compared to nursing home residents (45% vs. 48%,  p  < .01). The ED visit rate among assisted living residents is 
signifi cantly higher compared to that among nursing home residents. Future research is needed into the underlying 
causes for this fi nding.  
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            Introduction 
 Frailty is a “multidimensional syndrome of loss of 
reserves (energy, physical, ability, cognition, health) 
that gives rise to vulnerability” (Rockwood et al.,  2005 , 
p. 489) and frequently results in disability (Fried, 
Ferrucci, Darer, Williamson, & Anderson,  2004 ). Health 
systems have developed a number of strategies for 
caring for frail older adults who are unable to manage 
independently. One common policy approach deployed 
by many jurisdictions has been home care. Home care 
services include personal care (such as assistance with 
bathing and grooming), nursing care, physiotherapy, 
and occupational therapy. In any given year, an estimated 
one million Canadians receive home care (Canadian 
Institute for Health Information, 2011). Another common 
approach is the establishment of facility-based, regulated 
long-term care with 24-hour nursing supervision (hence-
forth referred to as “nursing home” care). 

 Over the past decade many Canadian provinces have 
developed a “middle option” that offers a permanent 
housing arrangement and some support services 
(Canadian Institute for Health Information, 2011). In 
2004, British Columbia introduced such a third care 
option for frail older people: assisted living. Assisted 
living facilities provide a more limited number of 
support services to older people than those offered by 
nursing homes. Assisted living facilities in British 
Columbia must provide at least one, and not more 
than two, “prescribed services” such as assistance with 
activities of daily living and central storage of medica-
tions; and all facilities are required to provide fi ve hospi-
tality services  1   under the Community Care and Assisted 
Living Act (BC Ministry of Health,  2011 ). Residents of 
assisted living facilities must be able to make their own 
health care decisions, and individuals who are unable 
to do this are ineligible to live in assisted living facilities 
(BC Ministry of Health,  2007 ). Assisted living facilities 
typically have a far lower level of nursing and medical 
support compared to nursing homes. 

 Frail older people are at signifi cant risk of hospital emer-
gency department (ED) visits and hospital admission 
for chronic conditions (Hastings, Oddone, Fillenbaum, 
Sloane, & Schmader, 2008; Hastings, Purser, Johnson, 
Sloane, & Whitson, 2008). One objective in providing 
different types of housing arrangements is to mitigate 
the use of acute care services by stabilizing chronic 
disease through improved medication management 
support, and by early detection and intervention of 
acute illness to prevent deterioration. Apart from one 
Alberta report (Strain, Maxwell, Wanless, & Gilbart, 
 2011 ), there has been little Canadian research comparing 
acute health services use by assisted living and nursing 
home populations despite ongoing policy interest in 
better-organized care offered to frail elders. 

 This study aims to help fi ll that gap. It uses administra-
tive data and a retrospective cohort design to describe 
population rates of ED visits of residents in assisted 
living and nursing home facilities of one large health 
region (Vancouver Coastal Health), over a 3-year time 
period from 2005 to 2008. 

 We decided to focus on ED visits versus hospital admis-
sions as an outcome for a number of reasons. First, ED 
visits are less constrained by hospital bed availability, 
and the rates of the former do not necessarily mirror 
those of the latter. In fact, Ontario rates of ED visits by 
older adults have been increasing whereas hospital 
admissions have decreased over the same time period 
(Canadian Institute for Health Information, 2010). ED 
transfer rates are thus an important and distinct out-
come (compared to hospital admission rates) requiring 
further examination. Second, although there is some 
published research documenting community ED visit 
rates (Doupe et al.,  2008 ), with the exception of Ontario 
(Canadian Institute for Health Information, 2010; Gruneir 
et al.,  2010 ) and one Alberta study from the late 
1990s (Wilson & Truman,  2005 ), there has been little 
Canadian research on ED transfer rates in assisted living 
and nursing home populations. Finally, as the population 
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ages, even if policy becomes more focused on supported 
home-based options for frail seniors, there will be a 
growing absolute number of seniors in assisted living 
and nursing home facilities. A better understanding of 
the acute health services use in these groups, therefore, 
is important for planning purposes. 

 Our research question was whether population ED vis-
itation rates and patterns for assisted living differ from 
those for nursing home residents. According to Andersen’s 
2005 health services use framework (Andersen & 
Newman,  2005 ), health service use is explained by three 
groups of characteristics. In the fi rst group are system-level 
organizational characteristics of health services delivery. 
These include access to and availability of health services. 
In the second group are medical technology and social 
norms for the defi nition and treatment of illness. People 
only seek health services for perceived illness based on an 
expectation of some kind of treatment. In the third group 
are individual-level characteristics. These include (a) pre-
disposing characteristics, such as health beliefs; (b) en-
abling characteristics, such as social and family supports; 
and (c) each person’s real and perceived illness level 
(Andersen & Newman,  2005 ). 

 We have proposed two contradictory hypotheses 
for which Andersen’s theory of health services use 
provides a reasonable framework (Andersen,  1995 ; 
Andersen & Newman,  2005 ). Our fi rst hypothesis was 
that, since assisted living residents are less frail than 
nursing home residents, the former group would have 
less real need to visit hospital EDs and therefore have 
a lower ED visit rate (Andersen & Newman,  2005 ). The 
alternative hypothesis postulated that the lower level 
of on-site support in assisted living facilities was a 
system characteristic that would override the effect 
of assisted living residents being a “healthier popu-
lation.” Faced with less institutional support when 
acutely ill, assisted living residents would be more 
likely to seek assistance in a hospital setting (Anderson, 
 1995 ), resulting in a higher hospital ED visit rate in 
assisted living facilities compared to nursing homes. 

 This study was a descriptive portion of a larger study 
linking survey-derived nursing home facility charac-
teristics and hospital ED visit rates (McGregor et al., 
 2014 ). In that study we gathered administrative data on 
all ED visits by residents of both assisted living and 
nursing home facilities, giving us the opportunity to 
address the research questions in the current study.   

 Methods 
 This retrospective cohort study used secondary 
administrative health data collected by the Vancouver 
Coastal Health (VCH) region in British Columbia, 
Canada. The VCH region, one of six health regions 
in the province, serves approximately 25 per cent of 

British Columbia’s population (more than 1 million 
individuals). Within the region are 13 acute care hospi-
tals, approximately 70 publicly funded nursing homes, 
and approximately 21 assisted living facilities with 
publicly funded units; the latter two have a main client 
base of frail elders.   

 Data Sources and Data Measures 
 The study population consisted of all individuals 
residing in a publicly funded bed in a VCH assisted 
living or nursing home facility at any point between 
April 1, 2005, and March 31, 2008. These data are cap-
tured in the Community Care Information Management 
System database of the VCH region. Start and end dates 
for residents admitted to a facility are entered by case 
managers working out of the health units attached to a 
given local health area. We extracted the start and end 
dates for residents’ facility stays as well as data on facility 
name, and residents’ sex and birth dates. Resident age 
was calculated using the resident’s facility admission 
date (truncated to the study start date if they were 
admitted to the facility before) and the resident’s birth 
date. The data did not include any information on res-
idents’ health or functional status. 

 Excluded from the study population were residents of 
self-pay beds, representing over one-third of assisted 
living beds and less than 10 per cent of nursing home 
beds respectively (see  Figure 1 ) (Canadian Healthcare 
Association,  2009 ). These data are not captured by the 
above-described administrative database. Facilities for 
the developmentally disabled ( n  = 3), hospice ( n  = 4), 
facilities for young adults and special populations 
( n  = 5), and respite care ( n  = 2) were excluded from the 
dataset because of the different populations cared for 
by such facilities compared to nursing home and 
assisted living residents – the main focus of our study. 
Facilities in rural communities were also excluded 
( n  = 13) because of the different context in these rural 
communities within the health region. Individuals were 
included only for the portion of the study period in which 
they lived in a nursing home or assisted living facility.     

 The study population dataset was linked to ED visit 
data. ED visit data are collected by ED unit clerks who 
enter the data into a patient care information system. 
Unlike hospital discharge data which are centralized 
provincially and routinely uploaded to the Canadian 
Institute of Health Information, British Columbia ED 
data are collected and managed by each health region. 
Within VCH at the time of data collection, this was 
complicated by separate ED data collection systems for 
the two largest hospitals. Furthermore, in some neigh-
bourhoods within VCH, residents are transferred to 
the geographically closest acute hospital that is located 
in another health region and utilizes another ED data 
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capture system. We had to link the study cohort, there-
fore, to three separate ED data systems. 

 This study presents the number of residents, ED visits, 
and total resident days of observation. Population rates 
per 1,000 resident days were calculated by dividing 
the number of ED visits during the time period, by the 
total number of resident days of observation of the 
study population over the same time period, and 
multiplying by 1,000. The rate per 1,000 resident days 
was converted to a rate per 100 resident years by 
dividing this value by 2.74 (to account for leap years)  2   
and then multiplying by 100. 

 We described residents’ age, sex, and length of stay 
within the study period. We examined the distribution 
of visits per resident and described the disposition 
of residents following an ED visit. This disposition 
was categorized into three groups (discharged, admitted 
to acute care, or death). We further described the 
distribution patterns of visits by presenting the 
times of day when visits occurred and the levels of 
acuity according to Canadian Triage and Acuity 
Scale [CTAS] status. This classifi cation scale groups 
patients into fi ve levels of urgency when they present 
to the ED from I (resuscitation) to V (non urgent) 
(Beveridge,  1998 ). For our analysis, the levels of the scale 
were dichotomized as follows: I-III (emergency or 
urgent) versus IV-V (less urgent or non-urgent). The 
analysis of these latter two variables, visit day/time 
and CTAS, were restricted to a subset of residents 
transferred to Providence and Burnaby Hospitals due 
to lack of available data from the other hospitals (sub-
set of 36% of data available for these two variables). All 

variables were stratifi ed by assisted living and nursing 
home resident populations. 

 We carried out tests of comparison between assisted 
living residents and nursing home residents on all 
variables examined. The two independent samples 
 t -test was used to compare continuous data except if 
the standard deviation was greater than the mean, 
in which case the Wilcoxon–Mann–Whitney non-
parametric test was used. For categorical data, the 
chi-square test was used for most comparisons and the 
Fisher’s exact test employed in instances where any 
group had fewer than fi ve observations. 

 All descriptive and statistical analyses were conducted 
using the SAS Institute’s SAS version 9.3 software. 
Ethics approval was obtained from the University of 
British Columbia Behavioural Research Ethics Board 
and the relevant ethics review boards within VCH.   

 Results 
 In our study population, there were 842 individuals 
residing in 16 assisted living facilities, and 12,209 
residents residing in 48 nursing home facilities (see 
 Figure 1 ). The mean age (standard deviation [SD]) of 
residents was 81.5 (10.5) and 83.1 (10.2) years for 
assisted living and nursing home residents respec-
tively (see  Table 1 ). A signifi cantly lower proportion 
of male residents occupied assisted living facilities 
(28.3%) compared to nursing home facilities (33.2%).     

 During the 36 months of observation, a total of 1,299 
and 10,710 visits were made to the ED for assisted living 
and nursing home residents respectively (see  Table 2 ). 

  

 Figure 1 :     Study exclusions for assisted living and nursing home facilities in Vancouver Coastal Health region, British Columbia, 
Canada; April 1, 2005, to March 31, 2008    
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Visit rates (95% confi dence interval) were 3.4 (3.2–3.6) 
and 1.8 (1.7–1.8) visits per 1,000 resident days, or 124.8 
(118.1–131.7) and 64.1 (62.9–65.3) visits per 100 resident 
years, in assisted living and nursing home facilities re-
spectively. This comparison was statistically signifi -
cant as demonstrated by the non-overlap of the 
confi dence intervals for the two rates reported. The 
mean number of ED visits per assisted living resident 
was 1.5 ( SD  = 3.2) with a maximum of 45 visits per 
resident. The mean number of ED visits per nursing 
home resident was just under one (0.9;  SD  = 1.6) with a 

maximum of 26 visits per resident (see  Table 1 ). 
Respectively, 51 per cent and 42 per cent of assisted 
living and nursing home residents had one or more 
ED visits. A lower proportion of assisted living resi-
dents had no ED visits, and a greater proportion had 
multiple ED visits (see  Table 1 ). Hospital admissions 
resulted from 45 per cent of assisted living and 48 per 
cent of nursing home resident visits (see  Table 3 ). 
These differences in visit rates and patterns were 
all statistically significant on univariate testing (see 
 Tables 1  and  3 ).         

 Table 1:      Demographics and emergency department visit patterns of residents in assisted living and nursing home facilities in the 
Vancouver Coastal Health region, British Columbia, Canada; April 1, 2005, to March 31, 2008  

Resident characteristics  Assisted living residents 
 n  = 842

Nursing home residents* 
 n  = 12,209

 p  value  

Mean age ( SD )  81.5 (10.5) 83.1 (10.2) < .0001 †  
Missing data,  n  5 
Male,  n  (%) 238 (28.3) 4,058 (33.2) .0030 ¶  
Resident days per resident  
 Mean ( SD ) 450.9 (332.4) 499.5 (399.9)  
 Median (QRANGE) 348.5 (495.0) 418.0 (785.0) .1484 §  
ED visits per resident  
 Mean ( SD ) 1.5 (3.2) 0.9 (1.6)  
 Median (QRANGE) 1.0 (2.0) 0 (1.0) < .0001 §  
Residents with 1 or more ED visits 

   over study period,  n  (%) 430 (51.1) 5,144 (42.1) < .0001 ¶  
ED visits per resident,  n  (%)  
 None 412 (48.9) 7,065 (57.9) < .0001 ¶  
 1 176 (20.9) 2,675 (22.0)  
 2 97 (11.5) 1,252 (10.3)  
 3–5 105 (12.5) 976 (8.0)  
 6+ 52 (6.2) 241 (2.0)   

    ED = emergency department  
  QRANGE = interquartile range  
   SD  = standard deviation  
  *Excludes assisted living residents  
  Test of comparison:  
   † Two independent samples  t -test;  ¶  χ  2  test;  § Wilcoxon–Mann–Whitney test    

 Table 2:      Crude emergency department visit rates for residents of assisted living and nursing home facilities in Vancouver Coastal 
Health region, British Columbia, Canada; April 1, 2005, to March 31, 2008  

Resident ED visits  Assisted living residents 
 n  = 842

Nursing home residents* 
 n  = 12,209  

ED visits † ,  n  (%)  1,299 (10.8) 10,710 (89.2) 
Resident days of observation,  n  (%) 379,619 (5.9) 6,098,906 (94.1) 
Rate per 1,000 resident days (95% CI) ¶  3.4 (3.2–3.6) 1.8 (1.7–1.8) 
Rate per 100 resident years (95% CI) ¶  124.8 (118.1–131.7) 64.1 (62.9–65.3)  

    CI = confi dence interval  
  ED = emergency department  
  *Excludes assisted living residents  
   †  Accounts for multi-visits on the same day for the same resident  
   ¶  Comparison of ED visit rates are statistically signifi cant as demonstrated by the non-overlap of the confi dence intervals for the two 
rates reported.    
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 Less than one per cent of residents in both groups died 
in the ED prior to admission (0.2% and 0.8% for 
assisted living and nursing home residents respectively; 
see  Table 3 ). Of the subset of visits for which data were 
available ( n  = 4,377), a signifi cantly greater proportion of 
ED visits by residents of assisted living occurred after 
hours and on weekends, and there were no signifi cant 
differences by visit acuity (acuity measured by CTAS).   

 Discussion 
 Our study reported an ED visit rate of 124.8 per 100 
resident years for assisted living residents and 64.1 per 
100 resident years for nursing home residents. The 
signifi cantly higher frequency of ED visits by residents 
in assisted living facilities compared to nursing homes 
is similar to a recently published Alberta report (Strain 
et al.,  2011 ). These authors, using a provincial sampling 
approach and different data sources, reported that 16 per 
cent of assisted living residents compared to 6 per cent 
of nursing home residents had experienced one or 
more ED visits in the 90 days prior to a comprehensive 
baseline assessment (Strain et al.,  2011 ). 

 The higher use of acute service by assisted living 
compared to nursing home residents is particularly 
interesting since the former population is both younger 
and higher functioning, and thus a priori might be 
expected to visit the ED less often. The original rationale 

for the construction of assisted living facilities was 
to accommodate those who required more assistance 
than community-based home care can offer, but less 
than the 24-hour nursing care provided by nursing 
homes. Indeed, to qualify for publicly funded assisted 
living, residents must be assessed as requiring no more 
than two prescribed services (BC Ministry of Health, 
 2009 ; BC Ministry of Health,  2007 ). However, the 
fi ndings from our study suggest that this group accounts 
for disproportionately more ED visits compared to the 
nursing home population. 

 A number of possible reasons exist for the observed 
difference. First, in nursing home settings the facility 
staff and/or attending physician usually makes the 
decision to send a resident to the ED, with or without 
input from the family. In contrast, assisted living resi-
dents (with or without the family) are far more likely 
to make their own decision to go to a hospital ED 
without any involvement of facility staff. Interestingly, 
while there is a twofold difference in ED visit rates, 
there is only a very small difference (3%) in the propor-
tion of ED visits that result in a hospital admission. 
This suggests that assisted living residents, when they 
present to the hospital, are unlikely to be seeking 
services for minor problems for which they can be seen 
and discharged. If this were the case, then one would 
expect a high rate of ED visits to be associated with 
fewer of those converting to an acute care stay. It is also 

 Table 3:      Characteristics of emergency department visits among assisted living and nursing home residents in Vancouver Coastal 
Health region, British Columbia, Canada; April 1, 2005, to March 31, 2008  

Resident ED visit characteristics  Assisted living visits 
# visits = 1,299

Nursing home visits* 
# visits = 10,710

 p  value  

ED disposition,  n  (%)   
 Discharged 708 (54.8) 5,394 (50.9) .0023 †  
 Admission to ward 582 (45.0) 5,125 (48.3)  
 Death 3 (0.2) 88 (0.8)  
Missing data 6 103  
Visit day/time,  n  (%) §   
 Regular hours** 256 (42.0) 2,031 (53.9) < .0001 ¶  
 After hours ††  353 (58.0) 1,737 (46.1)  
Data not available (VCH) 690 6,942  
CTAS,  n  (%) §   
 I to III (emergency or urgent) 397 (65.8) 2,502 (67.4) .4637 ¶  
 IV or V (less urgent or non-urgent) 206 (34.2) 1,213 (32.7)  
Missing data 6 53  
Data not available (VCH) 690 6,942   

    CTAS = Canadian Triage and Acuity Scale  
  ED = emergency department  
  VCH = Vancouver Coastal Health  
  *Excludes assisted living resident visits  
  Test of comparison:  † Fisher’s exact test;  ¶  χ  2  test  
   §  ED visit data available for Fraser Health and Providence only, no data available for Vancouver Coastal Health  
  **Regular hours = between 8:00 A.M. and 6:00 P.M., Monday through Friday  
   ††  After hours = between 6:00 P.M. and 8:00 A.M., Monday through Thursday, and 6:00 P.M. Friday to 8:00 A.M. Monday    

https://doi.org/10.1017/S0714980814000038 Published online by Cambridge University Press

https://doi.org/10.1017/S0714980814000038


 160   Canadian Journal on Aging 33 (2) Margaret J. McGregor et al.

possible that because assisted living residents are less 
mentally and physically frail, there is an expectation 
of and system response to more-aggressive acute care 
provision compared to that for nursing home residents. 
Finally, there is less medical and nursing support in 
assisted living facilities and, therefore, less capacity for 
treatment in place when a resident falls ill. This reality 
may result in a lower threshold on the part of the resi-
dent to seek help in the emergency department, and on 
the part of the hospital to admit for treatment. 

 Regardless of the reasons for the observed difference, 
the “middle option” of assisted living facilities appear-
ing to cost less than nursing home care due to this lower 
level of support provision may be a false economy. 
Given that policy over the past decade in British 
Columbia has been to construct assisted living facilities 
while decreasing the number of nursing home beds 
and offering fewer long-term home support services 
(Cohen, Tate, & Baumbush,  2009 ; McGrail et al.,  2008 ), 
assisted living should be further evaluated. Future 
research should include a cost comparison of health 
services of both cohorts including care provided in the 
ED and acute settings. 

 The greater frequency of ED visits occurring after 
hours and on weekends for assisted living residents 
further suggests that at least some of these visits may 
be avoided with improved access to after-hours care 
and/or increased medical/nursing services on site. 
Interestingly, prior research in British Columbia on the 
trajectory of assisted living residents before and after 
admission found that individuals entering assisted 
living had signifi cantly higher rates of hospital admis-
sion in the year prior to entering assisted living com-
pared to the subsequent time period (McGrail et al., 
 2010 ). It is likely, therefore, that the subset of residents 
who qualify for publicly funded assisted living, while 
less functionally disabled, have complex medical con-
ditions. Increased medical and nursing support may 
be a useful strategy to reduce ED visits in this popula-
tion. Models of integrated community and primary 
care with 24/7 access may be particularly well suited 
for assisted living residents, and where such services 
are provided to assisted living residents, research 
suggests decreased acute services utilization (Rosenberg, 
 2012 ; Vedel, Monette, Beland, Monette, & Bergman, 
 2011 ). 

 Although there are no comparative ED visit rates from 
other jurisdictions among assisted living residents, the 
ED visit rate for nursing home residents in our study is 
somewhat lower than the rate of 77.2 per 100 resident 
years reported by Gruneir et al. in Ontario (Gruneir 
et al.,  2010 ). Furthermore, our study found that a sub-
stantial proportion of both populations (51.1% and 
42.1% of assisted living and nursing home residents 

respectively) experienced one or more ED visits over 
the study time period. ED visits by residents from both 
these settings comprise a relatively small proportion of 
total ED service volumes. However, these individuals 
are often medically complex, may not be easily evalu-
ated in the “fast track” of emergency departments, and 
are more likely to contribute to the problem of ED 
“crowding” despite their relatively small numbers 
(Schull, Kiss, & Szalai,  2007 ). More importantly, both 
assisted living and nursing home residents comprise 
frail and disabled elder populations that are less likely 
to benefi t from acute care and are at high risk of expe-
riencing iatrogenesis (Gillick, Serrell, & Gillick,  1982 ). 

 Our study also found that almost one out of every two 
ED visits (45% and 48.3% in assisted living facilities 
and nursing homes respectively) resulted in a hospital 
admission. This rate is only slightly higher than the 
rate of 43.8 per cent reported by Gruneir et al. in 
Ontario in 2005 (Grunier et al.,  2010 ), and far higher 
than admission rates for community-dwelling seniors 
reported in Ontario in 2008–2009, where only one in 
four individuals were admitted following an ED visit 
(Canadian Institute for Health Information, 2011). 
Over the study period, 0.8 per cent of all visits resulted 
in death in the ED, equivalent to 91 individuals, which 
is similar to rates reported elsewhere (Grunier et al., 
 2010 ). The proportion of over 60 per cent of visits in 
both groups classifi ed as emergency or urgent (according 
to CTAS) is also comparable to those reported for 
nursing home residents in Ontario (Grunier et al.,  2010 ). 

 While this study did not examine the major causes 
for ED visits, Ontario research found that the most 
common cause of nursing home ED visits included 
falls, pneumonia, urinary tract infections, and heart 
failure (Grunier et al.,  2010 ). Previous British Columbia 
research has identifi ed hip fracture and pneumonia 
as the top two causes for hospital admission among 
the nursing home population (Ronald, McGregor, 
McGrail, Tate, & Broemeling,  2008 ). Research further 
suggests that tertiary prevention programs in these 
populations may decrease the incident rates of these 
events. Scaled-up efforts to implement and evaluate 
the effect of falls prevention programs (Vu, Weintraub, 
& Rubenstein,  2006 ), early detection and intervention 
within the facility for pneumonia (Loeb et al.,  2006 ), 
and decompensation of chronic obstructive pulmonary 
disease (COPD) and heart failure, would be an impor-
tant policy direction in both assisted living and nursing 
home populations (Vu et al.,  2006 ). Similarly, there 
needs to be further work to implement and evaluate 
improved capacity to provide care in place for those 
who develop acute illness despite prevention efforts. 

 This study has a number of limitations. First, it is 
restricted to one large health region in British Columbia, 
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and results are likely generalizable only to other urban 
regions within the province. Since there is considerable 
inter-provincial variation in assisted living policies, 
the results may not be generalizable to urban regions 
in other provinces. Results are also not generalizable 
to rural regions. Second, we were unable to censor the 
time period of observation during which admitted 
residents remained in hospital from our denominator. 
Given the size of the denominator, this limitation is 
unlikely to infl uence the results, and when we ran a 
sensitivity analysis, assuming one-half of ED visits 
resulted in a hospital admission of 10 days, there was vir-
tually no change in the calculated rates. Third, for some 
variables there was a substantial amount of missing 
data. Although there is no reason to suspect the introduc-
tion of bias due to missing observations, the conclusions 
drawn on these variables are nonetheless limited. Finally, 
due to lack of available data, we were unable to evaluate 
the reasons for these ED visits, to describe the case mix 
of the transferred population, or to examine differences 
in the intensity and skill mix of facility staffi ng. 

 Our study found that although nursing home residents 
had fewer ED visits than assisted living residents, they 
were more likely to be admitted to hospital and had 
higher mortality rates. Although we were unable to 
compare differences in case mix due to the limitations 
of the available data, the fi ndings are consistent with the 
nursing home population being frailer and closer to the 
end of life. Despite these non-modifi able limitations, 
there are relatively few studies on the topic of ED visit 
rates of assisted living and nursing home populations. 
The results are likely to be of interest to those considering 
the development of a publicly funded assisted living 
sector or other residential services as a “middle option” 
between community-based and nursing home care.   

 Conclusion 
 The ED visit rate of assisted living residents is signifi -
cantly higher compared to nursing home residents. 
Future research should investigate the reasons for 
higher utilization of EDs by residents of assisted living. 
In particular, the reasons for ED visits, and the facility 
characteristics associated with ED use, would help 
policy makers as they continue to modify the structure 
of care for frail elders.    

  End Notes 
     1.      These include the following: one to three meals a day plus 

snacks; light housekeeping once a week; laundering of fl at 
linens once a week; and social and recreational opportu-
nities (leisure pursuits, social interaction, and community 
involvement).  

     2.      The formula for converting resident days to resident years 
is to multiply by (1/365.25) × 10 3 .   
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