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Care Outcomes in Long-Term Care Facilities in British
Columbia, Canada

Does Ownership Matter?
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Lisa A. Ronald, MSc,* Anne-Marie Broemeling, PhD,‡ and Marcy Cohen, MEd§

Objectives: This study investigated whether for-profit (FP) versus
not-for-profit (NP) ownership of long-term care facilities resulted in
a difference in hospital admission and mortality rates among facility
residents in British Columbia, Canada.
Research design: This retrospective cohort study used administra-
tive data on all residents of British Columbia long-term care facil-
ities between April 1, 1996, and August 1, 1999 (n � 43,065).
Hospitalizations were examined for 6 diagnoses (falls, pneumonia,
anemia, dehydration, urinary tract infection, and decubitus ulcers
and/or gangrene), which are considered to be reflective of facility
quality of care. In addition to FP versus NP status, facilities were
divided into ownership subgroups to investigate outcomes by dif-
ferences in governance and operational structures.
Results: We found that, overall, FP facilities demonstrated higher
adjusted hospitalization rates for pneumonia, anemia, and dehydration
and no difference for falls, urinary tract infections, or DCU/gangrene.
FP facilities demonstrated higher adjusted hospitalization rates com-
pared with NP facilities attached to a hospital, amalgamated to a
regional health authority, or that were multisite. This effect was not
present when comparing FP facilities to NP single-site facilities. There
was no difference in mortality rates in FP versus NP facilities.
Conclusions: The higher adjusted hospitalization rates in FP versus
NP facilities is consistent with previous research from U.S. authors.
However, the superior performance by the NP sector is driven by
NP-owned facilities connected to a hospital or health authority, or
that had more than one site of operation.
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Long-term care facilities, or nursing homes, are institutions
that provide long-term shelter, supervision, and care to mem-

bers of the community who are unable to function independently
due to medical, physical, or cognitive disabilities. In Canada and
many other Western countries, publicly funded long-term care
for frail elders is delivered through a mix of for-profit (FP)
and not-for-profit (NP) facilities. In Canada, this varies by
province so that in Ontario 52% and in Manitoba 15% of
publicly-funded nursing homes are owned by FP interests.1 In
British Columbia, approximately 30% of publicly-funded
nursing homes are in the FP sector.2 There is much debate
about the relative advantages and disadvantages of different
ownership models, and the current blend of NP and FP
facilities provides a “natural laboratory” for comparison of
service delivery and care outcomes. Although health policy
makers in both the United Kingdom3 and Australia4 have
begun to call for greater accountability for spending public
resources in this area, surprisingly, few studies outside the
United States have taken advantage of this research opportu-
nity. Moreover, in British Columbia during the past 5 years,
there has been a disproportionate expansion of the number of
publicly funded beds in FP nursing homes, further motivating
the need to understand potential differences between these 2
sectors.5

A number of U.S. studies have reported that NP long-term
care facilities score better on quality indicators such as lower use
of restraints,6 lower rates of pressure sores,7 and fewer defi-
ciency citations.8–10 Differences in mortality among long-term
care facility residents also have been examined in a few studies,
with more contradictory results.11,12

In a recent qualitative meta-analysis of studies compar-
ing the performance of FP and NP facilities, Hillmer et al13

concluded that FP facilities appear to provide a lower quality
of care than NP facilities in many important areas of process
and outcomes. However, 37 of the 38 studies on which the
authors base their conclusions are drawn from the United
States, where most nursing homes are in the FP sector. In
Canada, FP facilities are in the minority in most provinces,
and the results of studies drawn from U.S. data may have
limited generalizability. Although 2 recent Canadian studies,
in Ontario14 and British Columbia,2 reported NP facilities
provided more nursing care hours per resident compared with
FP facilities, the Canadian literature comparing outcomes
between these sectors is sparse.

From the *Department of Family Practice, University of British Columbia and
Vancouver Coastal Health Research Institute, Centre for Clinical Epidemi-
ology and Evaluation, Family Practice Research Office, Vancouver, British
Columbia; †Department of Community Health Sciences, University of Mani-
toba; ‡Centre for Health Services and Policy Research, University of British
Columbia; and §The Canadian Centre for Policy Alternatives, Vancouver,
British Columbia, Canada.

Supported by a CIHR operating grant FY2002-2005. Dr. McGregor is
supported by a Community-Based Clinical Investigator award from the
Vancouver Foundation.

Reprints: Margaret J. McGregor, Centre for Clinical Epidemiology and
Evaluation, Family Practice Research Office, Room 713, 828 West 10th,
Vancouver, BC V5Z 1L8, Canada. E-mail: mrgret@interchange.ubc.ca.

Copyright © 2006 by Lippincott Williams & Wilkins
ISSN: 0025-7079/06/4410-0929

Medical Care • Volume 44, Number 10, October 2006 929



In a 1995 study (1 of only 2 prior Canadian studies),
Shapiro and Tate15 demonstrated that residence in a FP
facility was associated with a significantly greater adjusted
risk ratio for 4 of 9 diagnoses identified as being reflective of
nursing home care quality, compared with residence in a NP
facility. More recently in Quebec, Bravo et al16 found that FP
facilities had a lower composite quality of care scale on
univariate comparison testing with NP facilities.

Our aim was to compare health outcomes for long-term
care facility residents in the province of British Columbia by
facility ownership type. British Columbia is the third-largest
province in Canada, with a population of more than 4 million.
The long-term care sector includes approximately 25,000
publicly funded beds. Both FP and NP facilities receive
public funding from the provincial government, based on the
functional dependency of the facility residents and the per-
centage of “per diem” fees borne by individual residents
according to their income.

There is a single entry point for all residents admitted into
long-term care and residents are assigned to a facility by a public
system based on their care needs. During the study period,
although residents had some choice as to which facility they
wished to be placed in, there were waitlists of several months for
a nursing home bed in publicly-funded FP and NP nursing
homes. There was therefore no “market competition” between
the 2 sectors for residents. Funding was global and there were no
legislated minimal requirements for staffing, thus giving institu-
tions some freedom to choose how to apportion their funding to
the various components of operation (staffing, property, and
other costs). When hospitalized, the resident’s per diem fees
continues to be transferred to the facility for up to 30 days and
the bed is kept open during this time.

Our study question was: “Is there a difference in hos-
pital admission rates among long-term care facility residents
in British Columbia for a diagnosis of falls, pneumonia,
anemia, urinary tract infection, dehydration, decubitus ulcers
and/or gangrene, and mortality by facility ownership type
(NP/FP) after adjustment for case mix and other individual-
and facility-level factors?”

METHODS

Data Sources
Population data were available from the British Columbia

Linked Health Database.17 This database is developed and
maintained by the Centre for Health Services and Policy Re-
search at the University of British Columbia, in collaboration
with the British Columbia Ministry of Health. It includes ad-
ministrative records of publicly funded health care services use
and vital statistics for all residents of British Columbia.

We accessed registry, continuing care, hospital, and
deaths data files from the BC Linked Health Database. The
registry file contains basic demographic information such as
birthdate and gender. The continuing care files provide data
on long-term care facility use, including dates of entry to and
exit from long-term care facilities, assigned level of care, and
an identifying code for each facility. The hospital file records
acute care admissions to hospitals in British Columbia, in-
cluding dates of admission and separation, the diagnosis

(International Classification of Diseases, Ninth Revision,
Clinical Modification) most responsible for admission (the
principal diagnosis), and other primary diagnoses (up to 15)
identified as contributing to the length of stay. Deaths were
derived from the Vital Statistics death registry file (listing
month and year of death) and the hospital file (listing day,
month, and year of hospital separation due to death). All data
were anonymous, but included a unique study identifier that
allowed us to link records from the different data sources.

Data on the ownership and organizational structure of
each long-term care facility were gathered using several sources,
including the Canadian Healthcare Association guides,18 direct
phone calls to facilities, and Internet searches for facility de-
scriptions using websites identified in a previous study.2

Study Population
The study population included 43,065 individuals who

spent at least 1 day in a British Columbia nursing home between
April 1, 1996, and August 1, 1999 (630 additional individuals
were not included because of missing demographic data). The
study population did not include individuals living in mental
health group homes, rehabilitation centers, and palliative care
centers, or those receiving respite or personal care.

Before admission to a long-term care facility, an indi-
vidual was assessed and assigned a “level of care” according
to a province-wide classification system (Personal, Interme-
diate Care I, II, III, or Extended Care) based on his/her care
needs. Lower levels of care (Personal, Intermediate I and II)
imply better mental and physical function, while individuals
requiring Extended Care are usually dependent on others for
most or all of their activities of daily living (feeding, groom-
ing, ambulation, etc.). The study population did not include
those whose function was classified at a Personal Care level.

During the study period, there was no routine reassess-
ment of residents’ level of care once admitted to a facility.
However, a resident was reclassified to a higher or lower
level of care if there was a noticeable change in health or
functional status. There were no changes in the rules for
assignment to different levels of care over the study period.

Outcome Variables
We derived 6 outcome variables from the hospitalization

records. These were admission to an acute care hospital at any
time during the study period with a principal or primary diag-
nosis of falls (ICD-9 codes E880–888), pneumonia (480–486),
anemia (280, 281, 285), urinary tract infection (599.0, 590.1),
dehydration (276.5), and a combined diagnosis of decubitus
ulcers (682.6, 707.0) and/or gangrene (785.4). These diagnoses
were considered to be reflective of facility care quality on the
basis of previous literature.15 Where patients were transferred
from 1 hospital to another, diagnoses from the second hospital
stay were attributed to the long-term care facility only when the
transfer occurred within 2 days of the initial hospitalization.
Diagnoses from other such “transfer” hospitalizations were ex-
cluded from the analysis.

The seventh outcome of interest was death occurring at
a long-term care facility or in hospital within 30 days of
hospital admission. Deaths occurring in hospital more than 30

McGregor et al Medical Care • Volume 44, Number 10, October 2006

© 2006 Lippincott Williams & Wilkins930



days after admission were not attributed to quality of care of
the nursing home and were excluded from analysis (n � 503).

Principal Explanatory Variable
Facility Ownership

Facilities were classified as FP or NP by reviewing the
facility’s registered legal name. Facilities registered as soci-
eties or as part of a regional health authority were classified
as NP. Facilities registered as corporations were classified as
FP. Because the ownership status of facilities changed over
the study period, this variable was time-dependent and own-
ership status was categorized for each fiscal year of the study.
To determine whether there were differences in governance
and operational structures beyond FP or NP ownership,
facilities were further divided into 4 NP and 3 FP subgroups:

NP Facilities

1. Attached to a hospital: Facilities listed as having beds
within an acute care hospital.

2. Amalgamated to a regional health authority: Facilities
owned and/or operated by a regional health authority.

3. Multisite: Two or more facilities owned and operated by
an independent NP community or religious society.

4. Single-site: A facility owned and operated by an indepen-
dent NP community or religious society with only one site.

FP Facilities

1. Chains: FP facilities that were part of a larger corporate
chain structure.

2. Multisite: Noncorporate FP facilities (ie, with no head-
quarters or corporate structure) with more than one site of
operation.

3. Single-site: Noncorporate FP facilities with only one site
of operation.

Covariates
Individual-level variables examined were age (catego-

rized into 5-year age groups), gender, level of care, and
hospitalization for any reason within the previous 30 days.
We defined Intermediate Care levels I and II as the lowest
level of care, followed by Intermediate Care III and Extended
Care. “Age,” “level of care,” and “previous hospitalization”
were time-dependent and could change on any day.

Facility size was calculated from Ministry of Health
data by dividing the number of funded care days in the fiscal
year by 365 and assuming full occupancy. The mean number
of beds was calculated for each facility over the study period.
A “large” facility was defined as having more than the
median average number (71.5) of beds.

Data Analysis
Entry into the cohort and calculation of follow-up began

for each individual on April 1, 1996 (for 18,698 individuals
residing in a long-term care facility on this date) or upon first
admission to an eligible facility (for 24,367 residents admitted
between April 2, 1996 and August 1, 1999). Admission was
defined as any transfer from the community, transfer from a
different facility, or a break in consecutive admission/separation
dates in the same facility by more than 2 days.

The longitudinal nature of the BC Linked Health Database
allowed us to track each long-term care resident from his/her
entry to the cohort for up to 1218 days (April 1, 1996, to August
1, 1999). Each individual was considered “at-risk” of hospital-
ization or death each day they were resident in a long-term care
facility. Days spent away from the facility, whether due to
hospital stay, transfer to a noneligible facility or to the commu-
nity, or transfer to a respite bed, were considered “not at-risk”
periods. For all entries or re-entries to a long-term care facility,
the at-risk period was lagged by 7 days, thus designating the first
week after admission to the long-term care facility as a “grace
period.” These not at-risk periods were not included in calcula-
tion of follow-up time. Whereas the traditional Cox model
moves all data points back to time zero and looks at “time to
event,” we chose to use the calendar year as our time frame to
account for seasonal and secular changes.19 The proportional
hazards assumption, that the relative hazard of an effect was
constant over time, was tested for our main variable of interest
(FP vs. NP) and found to be valid.

Crude rates were calculated for each of the 6 hospital-
ization outcomes and mortality, overall and by facility type.
The numerator for these rates was the sum of occurrences of
each outcome during an at-risk time over the study period.
The denominator was the sum of at-risk days for all long-term
care facility residents.

Survival analysis was used to estimate the risk ratio for
each outcome of interest associated with ownership status, ad-
justing for other individual- and facility-level explanatory vari-
ables. Cox proportional hazard regression analyses were per-
formed using SAS PROC PHREG (SAS verison 8.0, SAS
Institute Inc., Cary, NC). The time axis for our Cox models was
the 1218 calendar days from April 1, 1996 to August 1, 1999.
When an outcome(s) of interest occurred, the covariates for that
resident were compared with those of all other residents alive
and at-risk on that calendar day. Upon return to the long-term
care facility following hospital discharge, and after a 7-day lag
period, a resident was again at-risk for all 7 outcomes. The use
of calendar days as the time axis allowed us to control for
unmeasured system-wide effects, such as flu season or the
availability of acute care beds on a particular day. However, this
choice of time axis, as opposed to “time zero” being date of
admission to the long-term care facility, did not allow us to
model time since first admission.19

Cox models were produced to assess the risk ratio and
95% confidence intervals (CIs) associated with different own-
ership types. We compared adjusted hospitalization and mor-
tality rates (with 95% CIs) of all FP facilities to the 4 NP
facility subgroups, the 3 FP facility subgroups to each other,
and the 4 NP facility subgroups to each other. All rates were
adjusted for age, gender, level of care, hospitalization within
the previous 30 days, and facility size.

RESULTS

Demographic and Case-Mix Characteristics of
Long-Term Care Residents

There were 43,065 individuals who met the study
inclusion criteria (Table 1). Upon entry to the cohort, the
mean age was 82.3 years, and there was no difference in the
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mean age of residents by facility type. Approximately two-
thirds (66%) were women, and there was a slightly higher
proportion of male residents in NP compared with FP facil-
ities (35% vs. 33%). Although 18,376 (65%) of all Interme-
diate Care levels I, II and III residents were in NP facilities,
12,556 (84%) of all Extended Care residents were in NP
facilities. Proportionately, there were more than twice as
many Extended Care residents in the NP (41%) versus FP
sector (19%).

Long-Term Care Facilities
There were 23,868 funded beds in 301 facilities at the

beginning of the study period, 76% of which were in the NP
sector (Table 2). More than half of the beds in this sector were
located in independent single-site facilities, in contrast to the FP
sector, where the majority of beds (51%) were located in
independent multisite facilities. During the entire study period,
there was a 2% increase in the number of beds in the province
overall, and within the NP sector, 33% of independent single-
site beds and 31% of independent multisite beds (more than
4000 beds in total) became amalgamated to regional health
authorities. In the FP sector, there was a doubling of the number
of beds in chain facilities over this time, with a corresponding
decrease in the number of beds in both independent multisite and

independent single-site facilities. There was a greater proportion
of “large” facilities in the NP sector.

Crude Hospitalization and Mortality Rates
A total of 15,519 individuals were hospitalized at least

once for any cause during the study period, representing
approximately 1 of 3 residents (363/1000 PY). Just less than
half of the hospitalizations were for any one of the diagnoses
of interest (171/1000 PY) and nearly half the residential care
population died annually (334/1,000 PY).

Crude hospitalization rates for any one of the 6 diag-
noses were consistently higher in the FP sector, with the
exception of decubiti/gangrene (Table 3) where rates were the
same. The crude hospitalization rate for any of the 6 hospi-
talization outcomes was 195/1,000PY for the FP sector and
164/1,000PY for the NP sector (data not shown). Crude
mortality rates were higher in NP facilities (Table 3).

Adjusted FP/NP Comparisons
As shown in Table 3, the adjusted hospitalization rates

of FP facilities were significantly higher than those for NP
facilities for pneumonia (1.09, 95% CI � 1.01–1.18), anemia
(1.18, 95% CI � 1.05–1.32), and dehydration (1.24, 95%
CI � 1.08–1.43). Comparing NP and FP subgroups (Table
4), although many significant differences were found within
the NP sector, there were very few significant differences
within the FP sector. We therefore reaggregated the FP
subgroups and compared them to our 4 NP facility subgroups
(Table 4).

Adjusted hospitalization rates for all outcomes were
significantly higher at FP facilities compared with NP facil-
ities attached to a hospital, and in many cases risk ratios were
more than 2-fold higher (Table 4). Adjusted hospitalization
rates were higher for most outcomes at FP facilities compared
with NP facilities amalgamated to a health authority, and
significantly higher for 3 outcomes at FP facilities compared
with NP multisite facilities. However, risk ratios at FP facil-
ities compared with NP single-site facilities were the same for
4 outcomes, and significantly lower for urinary tract infec-
tions (0.85, 95% CI � 0.74–0.97) and decubiti/gangrene
(0.77, 95% CI � 0.61–0.97).

TABLE 1. Characteristics of Long-Term Care Residents
Upon Entry Into Cohort by Facility Type: April 1, 1996 to
August 1, 1999

NP FP
All

Facilities

Total population 30,932 12,133 43,065

Gender, n (%)

Male 10,788 (34.9) 3969 (32.7) 14,757 (34.3)

Female 20,144 (65.1) 8164 (67.3) 28,308 (65.7)

Level of care, n (%)

Intermediate Care I/II 10908 (35.3) 5154 (42.5) 16,062 (37.3)

Intermediate Care III 7468 (24.1) 4621 (38.1) 12,089 (28.1)

Extended Care 12,556 (40.6) 2358 (19.4) 14,914 (34.6)

Age in years, mean � SD 82.2 � 9.7 82.3 � 9.0 82.3 � 9.5

TABLE 2. Characteristics of Long-Term Care Facilities During the Study Period: April 1, 1996 to August 1, 1999

Facility Type
No. Facilities

in 1996
No. Beds
in 1996*

“Large” Facilities
in 1996 n (%)†

Percent Change in No.
Beds, 1996–1999

Person-Years
“at Risk”‡

All facilities 301 23,868 148 (49%) �2 62,719

NP facilities 212 18,224 111 (52%) �2 47,180

Attached to hospital 66 4862 24 (36%) �1 11,285

Health authority amalgamated 21 1842 11 (52%) �231 8887

Independent, multi-site 21 2212 12 (57%) �31 4659

Independent, single-site 104 9308 64 (61%) �33 22,349

FP facilities 89 5644 37 (42%) �3 15,539

Chain 14 935 7 (50.0%) �111 3537

Independent, multi-site 38 2893 20 (52.6%) �21 7388

Independent, single site 37 1816 10 (27.0%) �14 4614

*Includes all funded beds in a facility (respite, palliative, and regular stay).
†“Large” defined as facilities above the median of 71.5 beds.
‡“At risk” defined as at risk of hospitalization or death while resident was in a long-term care facility.
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There was no significant difference in the adjusted
mortality rate between FP and NP facilities overall (1.00,
95% CI � 0.97–1.04; Table 3). The adjusted mortality rate
was significantly lower in FP compared with NP facilities
attached to a hospital (0.91, 95% CI � 0.88–0.95) and
significantly higher compared with NP single-site facilities
(1.08, 95% CI � 1.04–1.13; Table 4).

DISCUSSION
Our study found that FP facilities showed higher overall

adjusted rates of hospitalization compared with NP facilities for
pneumonia, anemia and dehydration, and no significant differ-
ence for the other 3 outcomes. This finding is similar to the
Shapiro study based on data from Manitoba from the late
1980s,15 and a number of U.S. studies on hospitalization in
relation to long-term care facility ownership.20,21 Zimmerman et
al20 demonstrated higher adjusted hospitalization rates for infec-
tion associated with FP ownership among 59 nursing homes
across Maryland. Spector et al21 also demonstrated higher hos-
pitalization rates among Medicaid residents in FP-owned facil-
ities using data from the National Medical Expenditure Survey.
The consistency of these results across time, provinces, and
countries suggests overall that residents living in FP facilities are
more likely to be hospitalized than residents living in NP
facilities.

Although we found no difference in adjusted risk ratios
of death for FP compared with NP facilities overall, there
were some small but statistically significant differences in
adjusted death rates of FP facilities compared with 2 of the 4
NP subgroups. The adjusted mortality rates for FP facilities
were lower in 1 subgroup comparison (hospital-attached) and
higher in the other (NP single sites). In both cases, the

magnitude of these effects was small and of marginal clinical
relevance in this frail and debilitated population.

Our study also found that the direction and magnitude
of this effect appears to be highly dependent on specific NP
ownership subgroups. NP hospital-attached facilities had sig-
nificant and dramatically lower adjusted hospitalization rates
for all outcomes compared with FP facilities. We propose a
number of possible reasons for this. First, some US research
has demonstrated an association of physician,22 physician
extender,22 and nurse practitioner23 availability with lower
hospitalization rates in nursing homes. By being part of a
hospital, these facilities are likely to have better and more
timely access to nursing and physician professionals. Second,
hospital-attached facilities may be better staffed. Prior U.S.
research supports the association of hospital-based long-term
care facilities with higher staffing levels24; others have dem-
onstrated the association of higher nursing staffing levels with
lower hospitalization rates.25 Third, because of their hospital-
attached status, these facilities are more likely to have timely
access to diagnostic services. Previous research has shown
that a lack of these services is one factor contributing to
increased hospitalization.26,27 Access to other specialized
hospital services, such as rehabilitation, ongoing staff educa-
tion, sessional remuneration for physicians and human re-
source expertise may also contribute to improved outcomes.

Although the magnitude of the effect was less, hospi-
talization rates for most outcomes in NP facilities amalgam-
ated to a regional health authority and NP multisite facilities
(5 and 3 of 6 outcomes, respectively) also were lower when
compared with FP facilities. Like hospital attachment, facil-
ities that are amalgamated to a regional health authority or are
multisite may have access to a broader range of service

TABLE 3. Crude Rates and Adjusted Risk Ratios With 95% Confidence Intervals for Hospitalization and Death of Long-Term
Care Residents by Facility and Individual Level Covariates

Variables Falls Pneumonia Anemia Urinary Tract Infections Dehydration Decubiti/Gangrene Death

Crude rate/
1000 PY

72.4 54.2 23.0 22.4 16.0 7.8 333.8

NP 67.8 52.3 21.5 21.9 15.1 7.8 346.9

FP 86.3 59.9 27.7 23.8 18.8 7.8 294.2

FP ownership 1.05 (0.99–1.12) 1.09* (1.01–1.18) 1.18† (1.05–1.32) 1.10 (0.97–1.24) 1.24† (1.08–1.43) 0.98 (0.80–1.21) 1.00 (0.97–1.04)

Large facility 0.99 (0.93–1.06) 0.91* (0.84–0.98) 1.01 (0.89–1.14) 1.01 (0.89–1.15) 0.95 (0.82–1.10) 0.79* (0.64–0.96) 1.05† (1.01–1.09)

Age 65–69 1.26 (0.91–1.75) 1.02 (0.79–1.32) 1.59* (1.03–2.48) 0.69* (0.48–0.98) 1.37 (0.81–2.31) 0.95 (0.59–1.53) 1.45‡ (1.28–1.65)

Age 70–74 1.85‡ (1.42–2.42) 1.19 (0.96–1.47) 1.32 (0.89–1.97) 0.74* (0.56–0.98) 1.59* (1.02–2.47) 0.85 (0.56–1.28) 1.70‡ (1.52–1.89)

Age 75–79 2.12‡ (1.64–2.73) 1.26* (1.03–1.53) 1.59* (1.10–2.30) 0.72* (0.56–0.93) 1.53* (1.01–2.32) 0.53† (0.35–0.79) 1.89‡ (1.71–2.09)

Age 80–84 2.38‡ (1.86–3.05) 1.31† (1.08–1.59) 1.77† (1.24–2.52) 0.74* (0.58–0.94) 1.74† (1.16–2.59) 0.59† (0.41–0.86) 2.17‡ (1.97–2.39)

Age 85–89 2.47‡ (1.93–3.17) 1.33† (1.10–1.60) 1.88‡ (1.32–2.67) 0.70† (0.55–0.88) 1.78** (1.20–2.66) 0.54† (0.37–0.78) 2.54‡ (2.30–2.79)

Age 90–94 2.46‡ (1.91–3.16) 1.25* (1.03–1.52) 1.54* (1.07–2.21) 0.56‡ (0.43–0.72) 1.69* (1.12–2.55) 0.39‡ (0.25–0.59) 2.92‡ (2.65–3.22)

Age 95� 2.59‡ (1.99–3.36) 1.12 (0.89–1.40) 1.82† (1.23–2.68) 0.41‡ (0.29–0.57) 1.68* (1.08–2.63) 0.44† (0.26–0.74) 3.57‡ (3.22–3.95)

Male 0.73‡ (0.68–0.78) 2.13‡ (1.99–2.28) 1.27‡ (1.13–1.41) 1.11 (0.99–1.24) 1.27‡ (1.11–1.45) 1.60‡ (1.33–1.92) 1.48‡ (1.44–1.52)

Prev hosp
30 days

1.98‡ (1.72–2.28) 3.66‡ (3.24–4.13) 4.06‡ (3.39–4.86) 4.42‡ (3.71–5.26) 5.35‡ (4.41–6.49) 5.27‡ (4.02–6.92) 3.58‡ (3.40–3.76)

IC 3 1.39† (1.31–1.48) 0.94 (0.87–1.02) 0.85† (0.75–0.96) 1.26† (1.09–1.45) 1.23* (1.05–1.45) 1.08 (0.86–1.36) 1.62‡ (1.54–1.69)

EC 0.34‡ (0.31–0.37) 0.69‡ (0.64–0.76) 0.50‡ (0.43–0.57) 1.38‡ (1.21–1.58) 1.31‡ (1.12–1.53) 1.08 (0.86–1.34) 3.71‡ (3.56–3.86)

Cox Proportional Hazard regression models are adjusted for age group, sex, level of care, hospitalization within previous 30 d, facility size; *P � 0.05, †P � 0.01; ‡P � 0.001.
Reference categories are age �65 years, female gender, no hospitalization in previous 30 days, IC 1/2 level of care, NP facility ownership, and small facility.
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providers (for example, clinical or geriatric nurse specialists),
thereby increasing facility capacity to care for residents’
acute illnesses. It is also possible that larger groupings give
facilities greater capacity for staff education and the devel-
opment of policies for directing care (eg, infection control
standards, managing agitated residents). Bravo and col-
leagues found that the number of external collaborators that
interacted regularly with a facility was positively associated
with better quality among nursing homes in Quebec, Canada,
suggesting that less-isolated facilities do better.16

We found that NP single-site facilities demonstrated
equivocal, and for several diagnoses, higher, hospitalization
rates compared with FP facilities after adjustment for a range
of covariates including facility size. This suggests that there
is no advantage to a facility having NP status unless it is also
part of a broader or multisite clinical entity.

However, if it were simply a question of broader
organizational structures producing better outcomes, we
would also have expected to see lower hospitalization rates in
FP chain facilities. In fact, the hospitalization risk ratios of all
FP facilities were remarkably similar. Moreover, US studies
have demonstrated an association of chain- owned or man-

aged facilities with poorer quality measures8,28 suggesting
that the effect of larger groupings in FP-owned facilities may
have the opposite effect. NP ownership in larger groupings
may allow these facilities to deploy expertise and resources in
ways that improve patient outcomes, and in ways that are not
replicated by FP multisite and chain facilities.

This study adds generalizability to the substantial body
of U.S.-based comparative research demonstrating some pro-
tective effect of NP status with improved outcomes in nursing
homes. Moreover the wide variation of outcomes within the
NP sector underlines the importance of examining the orga-
nizational characteristics of facilities within FP and NP-
owned categories.

This study was limited by its retrospective nature and
use of secondary data and as with all retrospective studies,
results may be subject to confounding. For example, the
disproportionate number of FP facilities in urban centers may
be one potential confounder requiring future study. The
absence of more precise facility-level funding data and pos-
sible historical discrepancies in how funding formulae were
set may have also confounded results. However, the linkage
of many administrative data sources allowed us to describe

TABLE 4. Crude Rates and Adjusted Risk Ratios With 95% Confidence Intervals for Hospitalization and Death of Long-Term
Care Residents, Comparing FP and NP Ownership Subgroups

Facility Types Falls Pneumonia Anemia Urinary Tract Infections Dehydration Decubiti/Gangrene Death

Crude rates/
1000 PY

FPCh 88.5 58.5 26.3 21.2 18.1 8.8 284.7

FPMS 83.1 60.0 31.3 26.8 20.2 6.4 303.5

FPSS 89.7 60.9 23.0 21.0 17.1 9.3 286.5

NPAH 23.8 28.4 10.3 14.0 11.0 5.9 553.3

NPAM 59.9 51.5 18.1 23.2 14.6 6.8 375.9

NPMS 58.6 48.9 22.1 23.4 11.8 7.5 310.8

NPSS 95.1 65.3 28.4 25.1 18.1 9.2 238.7

FP subgroup
comparisons

FPCh/FPMS 0.99 (0.86–1.14) 0.98 (0.83–1.15) 0.80 (0.63–1.02) 0.81 (0.62–1.06) 0.93 (0.69–1.26) 1.40 (0.89–2.21) 1.04 (0.97–1.12)

FPCh/FPSS 1.02 (0.87–1.18) 0.99 (0.82–1.19) 1.14 (0.86–1.51) 0.96 (0.71–1.30) 1.04 (0.74–1.45) 0.96 (0.60–1.54) 0.93 (0.86–1.01)

FPMS/FPSS 1.02 (0.90–1.16) 1.01 (0.87–1.17) 1.41† (1.12–1.78) 1.18 (0.93–1.51) 1.10 (0.84–1.45) 0.68 (0.45–1.04) 0.89† (0.83–0.95)

NP subgroup
comparisons

NPAM/NPAH 1.52‡ (1.30–1.78) 1.78‡ (1.53–2.06) 1.44† (1.12–1.85) 1.92‡ (1.56–2.38) 1.53‡(1.18–1.96) 1.28 (0.90–1.84) 0.93† (0.89–0.97)

NPSS/NPAH 1.81‡ (1.57–2.09) 2.18‡ (1.90–2.50) 2.10‡ (1.68–2.63) 2.75‡ (2.26–3.34) 2.29‡ (1.83–2.88) 2.12‡ (1.54–2.91) 0.84‡ (0.81–0.88)

NPMS/NPAH 1.28† (1.07–1.54) 1.67‡ (1.40–1.99) 1.76‡ (1.33–2.33) 2.33‡ (1.81–2.99) 1.40* (1.01–1.94) 1.53* (1.00–2.35) 0.91† (0.86–0.97)

NPSS/NPAM 1.18‡ (1.07–1.31) 1.22‡ (1.09–1.36) 1.45‡ (1.21–1.74) 1.42‡ (1.20–1.69) 1.49‡ (1.21–1.84) 1.64† (1.21–2.23) 0.90‡ (0.86–0.95)

NPMS/NPAM 0.84* (0.72–0.97) 0.93 (0.79–1.10) 1.22 (0.95–1.56) 1.20 (0.95–1.53) 0.91 (0.66–1.26) 1.19 (0.78–1.82) 0.98 (0.92–1.04)

NPSS/NPMS 1.40‡ (1.23–1.59) 1.30‡ (1.13–1.50) 1.19 (0.96–1.47) 1.18 (0.95–1.45) 1.63‡ (1.23–2.17) 1.37 (0.95–1.98) 0.92† (0.87–0.98)

FP-NP subgroup
comparisons

FP/NPAH 1.72‡ (1.49–1.99) 2.03‡ (1.77–2.33) 2.12‡ (1.69–2.66) 2.35‡ (1.93–2.87) 2.20‡ (1.75–2.76) 1.62† (1.17–2.24) 0.91‡ (0.88–0.95)

FP/NPAM 1.12* (1.01–1.24) 1.14* (1.01–1.27) 1.46‡ (1.21–1.76) 1.21* (1.02–1.45) 1.43‡ (1.16–1.77) 1.26 (0.92–1.73) 0.98 (0.94–1.03)

FP/NPMS 1.33‡ (1.17–1.52) 1.21† (1.05–1.40) 1.19 (0.96–1.48) 1.00 (0.81–1.24) 1.56† (1.17–2.09) 1.06 (0.72–1.55) 1.00 (0.94–1.06)

FP/NPSS 0.94 (0.88–1.01) 0.93 (0.85–1.01) 1.00 (0.88–1.13) 0.85* (0.74–0.97) 0.95 (0.82–1.11) 0.77* (0.61–0.97) 1.08*** (1.04–1.13)

Cox Proportional Hazard regression models are adjusted for age group, sex, level of care, hospitalization within previous 30 days, and facility size; *P � 0.05, †P � 0.01;
‡P � 0.001.

FPCh indicates for-profit, chain; FPMS, for-profit, multisite; FPSS, For-profit, single-site; NPAH, not-for-profit, attached to hospital; NPAM, not-for-profit, amalgamated to health
authority; NPMS, not-for-profit, multisite; NPSS, not-for-profit, single-site.
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each resident’s experience, both in and out of a long-term
care facility over a period of more than 3 years. We were able
to develop a day-by-day picture of each resident’s activity
and to use this longitudinal structure in our analysis of
outcomes. This particular methodology allowed us to account
for seasonal and system-wide changes in the long-term care
population over the time period under study.

This study adds to the sparse literature outside of the
U.S. comparing health outcomes in publicly-funded long-
term care facilities by ownership. We found a significant
protective effect associated with NP facilities attached to a
hospital. We also found a smaller protective effect associated
with NP facilities amalgamated to a health authority and with
NP multisite facilities. The apparent protective effect of
certain NP facility subgroups also adds to our understanding
of facility-level differences within ownership groups in the
provision of long-term care. More research, both qualitative
and quantitative, is needed to further explore the nature of
this protective effect and to attempt to identify the specific
attributes of these facility types that contribute to reduced
hospitalizations.
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