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RESUME

Nous avons examiné la qualité des soins fournis aux personnes agées fragiles dans cinq provinces canadiennes a partir
de données administratives sur la santé. Dans chaque province, nous avons considéré les personnes agées fragiles
en fonction de deux cohortes : les personnes décédées et les personnes vivantes. Des régles de décision ont été utilisées
pour déterminer quelles personnes étaient fréles, soit celles résidant en établissement de soins de longue durée, qui
étaient en phase terminale ou dont le profil correspondait a deux des sept domaines identifiés. Ces domaines étaient
fondés sur des échelles de fragilité, des discussions avec des gériatres et des indicateurs d’utilisation des services
de santé. Nous avons évalué la qualité des soins a 1’aide des indicateurs de qualité suivants : diminution de la durée
de I'hospitalisation, diminution du nombre de réadmissions a 1’hépital, diminution du nombre de visites a 1'urgence,
augmentation de la continuité des soins fournis par un médecin de famille, diminution de 1'utilisation de la ventilation
mécanique et diminution du nombre d’admissions aux soins intensifs. A I’aide d’analyses de régression, nous avons
également constaté que le sexe masculin et 'dge avancé étaient associés a une moins bonne qualité de soins dans les
deux cohortes. Cette étude fournit des données de base qui permettront d’évaluer les futurs efforts visant a améliorer la
qualité des soins offerts aux personnes agées fragiles.

ABSTRACT

We examined the quality of care provided to older persons with frailty in five Canadian provinces, using administrative
health data. In each province, we identified two cohorts of older persons with frailty: decedents and living persons.
Using decision rules, we considered individuals to be frail if they were long-term care residents, terminally ill, or met at
least two of seven domains, which were based on frailty scales, geriatrician discussions, and health service utilization
indicators. We assessed quality of care using selected quality indicators: decrease in length of hospital stay, decrease in
the number of in-patient readmissions, decrease in the number of emergency department visits, increase in the level
of family physician continuity of care, decrease in the use of mechanical ventilation, and decrease in the number of
admissions to intensive care. Using regression analyses, we also found male sex and older age were associated with
poorer quality of care in both cohorts. This study provides baseline data for evaluating future efforts to improve the
quality of care provided to older persons with frailty.

Department of Surgery, Dalhousie University, Halifax, Nova Scotia.

2 Department of Family Medicine, Dalhousie University, Halifax, Nova Scotia.

3 School of Population and Public Health, University of British Columbia, Vancouver, British Columbia.

Department of Community Health and Epidemiology, Dalhousie University, Halifax, Nova Scotia.

5 School of Health Administration, Dalhousie University, Halifax, Nova Scotia.

6 Li Ka Shing Knowledge Institute, St. Michael’s Hospital, Toronto, Ontario.

Department of Medicine, University of Toronto, Toronto, Ontario.

Center for Excellence on Aging, St.Sacrement Hospital, Québec City, Québec

Laval University Research Centre on Community-Based Primary Health Care , Quebec.

10 Research Center of the CHU de Québec, Population Health and Optimal Health Practices Unit, Québec City, Québec.

11 Department of Anesthesiology and Critical Care Medicine, Université Laval, Québec City, Québec.

12 Department of Family Medicine and Emergency Medicine, Laval University, Québec City, Québec.

13 Institut national de santé publique du Québec, Québec City, Québec.

Canadian Journal on Aging / La Revue canadienne du vieillissement 39 (1) : 52-68 (2020) 52
doi:10.1017/50714980819000205

https://doi.org/10.1017/50714980819000205 Published online by Cambridge University Press


https://orcid.org/0000-0003-3710-5773
https://doi.org/10.1017/S0714980819000205

Quality of Care for Older Persons with Frailty

La Revue canadienne du vieillissement 39 (1) 53

* AM.CG, CK, B.L, and R.U. conceived and designed this study. All authors contributed to the interpretation of findings.
AM.C.G. and C.K. wrote the first draft of this manuscript. All authors revised and approved the final manuscript. We gratefully
acknowledge Sharon Jhang, Jim Si, Refik Saskin, and Alejandro Gonzalez for conducting the analyses in Alberta, Ontario, and
Quebec. We also acknowledge the help of Jayna Holroy-Leduc in accessing data in Alberta, and the help of Serge Dumont and
Helena Daudt in selecting the quality indicators. This research was funded by the Canadian Frailty Network, which is supported
by the Government of Canada through the Networks of Centres of Excellence (NCD) program. We also received funding from
University Laval Research Chair on Aging (Quebec City), and in-kind contributions from the Quebec Excellence Centre on
Aging (Quebec City). A.ET. is the Canada Research Chair in Critical Care Neurology and Trauma. A.M.C.G. is funded by a
Research Scholar Junior 2 Career Development Award by the Fonds de Recherche du Québec—Santé.

Manuscript received: / manuscrit recu : 20/05/17
Manuscript accepted: / manuscrit accepté : 11/09/18

Mots-clés : vieillissement, fragilité, qualité des soins, indicateurs de qualité

Keywords: aging, frailty, quality of care, quality indicators

La correspondance et les demandes de tirés-a-part doivent étre adressées a : / Correspondence and requests for offprints

should be sent to:
Anik M.C. Giguere, Ph.D.
Laval University
Pavillon Ferdinand-Vandry, Office 2881-C
1050 Avenue de la Médecine
Québec (QC)
Canada, G1V 0A6
(anik.giguere@fmed.ulaval.ca)

Introduction

The proportion of Canadians over the age of 65
is expected to reach 25 per cent in 2036 (Statistics
Canada, 2010). As people grow older, they are more
likely to experience frailty (Buckinx et al., 2015),
which is defined as “a patient health state associated
with getting older; involving multiple serious health
issues that increase an individual’s vulnerability for
extended acute care or end-of-life care”(Canadian
Frailty Network, 2016). Currently, 25% of Canadians
over the age of 65, and 50 per cent of those over the
age of 85, are considered frail (Hoover, Roterman,
Sanmartin, & Bernier, 2013).

Compared with their non-frail counterparts, older per-
sons with frailty have even greater and more complex
health care needs. This has been supported by several
studies that have found higher rates of health services
utilization (i.e., rates of hospitalization [Fried et al.,
2001] and institutionalization [Rockwood et al., 2004])
and poorer short- and long-term health outcomes
(Bagshaw et al., 2014; Patel et al., 2014; Rockwood et al.,
2004) in frail older adults than in older adults who are
not frail. With its multiple clinical and societal conse-
quences, frailty is a major population health issue, and
health systems must be prepared to provide the best
possible care for this growing population in the coming
decades.

In a first step towards addressing this challenge,
we conducted an environmental scan to describe the
current state of care for older persons with frailty across
Canada. The scan consisted of a literature review,
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stakeholder interviews, and analysis of administrative
health data. This article focuses on the administrative
health data analyses. The specific objectives of this work
were to:

(1) Identify a series of quality indicators (Qls) appropriate
for assessing the quality of care provided to older persons
with frailty and that could be derived from provincial
administrative health databases,

(2) Assess the quality of care provided to older persons with
frailty in selected provinces by examining the identified
QIs, and

(8) Examine how various demographic factors may influence

Qls.
Methods

Cohort Identification

We identified cohorts of older persons with frailty
(= 65 years of age) in five Canadian provinces: British
Columbia (BC), Alberta (AB), Ontario (ON), Quebec
(QQC), and Nova Scotia (NS). Because of the lack of an
established method by which to identify frail persons
within administrative health databases, we first devel-
oped a set of “frailty identification rules” through a
process described elsewhere (Urquhart et al., 2017).
Briefly, we based the proposed rules on a literature
search, consultations with experts (practicing physicians
with expertise in geriatric medicine, experts in frailty
research, and researchers with expertise in administra-
tive health data) and a scoping literature review. Older
people with claims data meeting at least one of the fol-
lowing three rules were considered frail: (1) person was
a long-term care resident, (2) person received palliative
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care, or (3) person was categorized as meeting at least
two of seven domains, which were based on frailty
scales, geriatrician discussions, and health service
utilization indicators (Urquhart et al., 2017) .

In BC, AB, ON, and QC, these rules were applied
to population-based hospitalization (i.e., discharge
abstracts databases in BC, AB, ON; Med-Echo in QC)
and provincial physician billings databases. Older per-
sons with frailty were then further divided into two
cohorts: those who had died and were 66 or older at
the time of death (henceforth “decedents”), and those
with no recorded date of death who were 65 or older
at the start of the most recent year of data examined
(henceforth “living persons”). In NS, we identified
older persons with frailty from within an existing cohort
of individuals who had died from cancer and for whom
hospitalization (i.e., discharge abstracts database), and
physician billings data were available. As with the
decedent cohorts in other provinces, individuals in NS
were only included in the study cohort if they were 66
or older at the time of death.

The years of data used to identify each cohort of indi-
viduals varied across provinces. We identified dece-
dents using the following fiscal years (FY) of data: FY
2009/10-2013/14 in BC; FY 2004/05-2008/09 in NS;
and FY 2013/14 in AB, ON, and QC. We identified
living persons using data from FY 2013/14 in all prov-
inces (except NS), as this was the most recent year of
data available at the time of the study.

QI Selection

QIs are quantitative measures, based on evidence and /
or expert consensus, that are used to monitor and eval-
uate the ability of health professionals and systems to
provide care that meets patients’ needs (Mainz, 2003).
A preliminary list of potential Qls for assessing the
quality of care provided to older persons with frailty
was assembled based on previous QI development
work relevant to end-of-life care in cancer patients
(Earle et al., 2003; Grunfeld et al., 2006) and supple-
mented with those identified from the literature review
we conducted as part of the larger environmental scan.
We then restricted this list to only those indicators that
we could extract within administrative data sets in at
least two of the five participating provinces.

Next, we used a Delphi approach (Jones & Hunter,
1995) to obtain consensus with regard to the final set of
QIs to be examined. We invited project team members,
including members of the Stakeholder Advisory Group
and research staff, to participate. Two rounds of elec-
tronic survey administration occurred during which
the participants ranked the selected QIs based on their
perceptions of their importance and relevance in assess-
ing the performance of individual clinicians, clinical
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delivery teams, or delivery organizations in the pro-
vision of care to older persons with frailty. A meeting
with the participants allowed discussing the ratings
between rounds. Of the 23 individuals invited to par-
ticipate, 19 participated in the first round of survey
administration, and 21 participated in the second.
Participants included two primary care physicians, two
specialist physicians, two geriatricians, 10 researchers
(with expertise in aging, geriatrics/gerontology, pallia-
tive care, or frailty), two research assistants, and five
decision makers (categories are not mutually exclusive).
Only the QIs that achieved a median rank of eight and
above (i.e., 8-11) in the first round were included in the
second round. Of those, only those with a median rank
of 1, 2, or 3 were selected for study inclusion (Table 1).

Analysis

QIs were examined by cohort and province. Because of
differences in databases across provinces, the specific
data elements used in the calculation of each QI varied.
The definition of each QI, the general approach used in
the calculation of each, and the time frames over which
each was calculated were as follows.

(1) Length of stay in hospital was defined as rates, as the total
number of days spent in hospital for any diagnosis either
during one year or during 30 days. We did not include
hospitalizations for which the admission and discharge
date were the same day to avoid counting hospitalizations
for out-patient care (i.e., same-day discharge). We consid-
ered the discharge date to be an in-patient day, but not the
admission date. For decedents, we calculated this indi-
cator over the last 30 days of life and the last year of life;
for living persons, we calculated it over the most recent
year for which data were available.

(2) In-patient readmissions were defined as the proportion
of individuals admitted to hospital for any diagnosis
within 30 days of the previous discharge. We excluded
admissions occurring on the same day as the previous
discharge in order to avoid counting transfers. For dece-
dents, we calculated this indicator over the last year of
life; for living persons, we calculated it over the most
recent year for which data were available.

(3) Number of emergency department (ED) visits was defined
as the total number of visits to the ED for any diagnosis.
For decedents, we calculated this indicator over the last
30 days of life, and again over the last year of life; for
living persons, we calculated it over the most recent year
for which data were available.

(4) Family physician continuity of care was defined as the
extent to which an individual received care from the
same individual physician. We measured continuity
using the Modified Modified Continuity Index (MMCI)
(Magill & Senf, 1987), which generates an index score
between 0 and 1, whereby a higher number indicates
better continuity of care. For decedents, we calculated
continuity over the last year of life; for living persons,
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Table 1: Potential clinical quality indicators presented to the Delphi panel and median rank during each round of deliberations

Clinical Quality Indicators Median Rank

Round 1 Round 2

* Decrease in the number of hospital days during last year of life 4 1e

* Increase in family physician continuity of care over the last year of life (note: index includes ambulatory visits only) 4 3

* Decrease in the number of ICU admissions during last year of life 5 3

* Decrease in the rate of emergency department (ED) visits (sum of ED visits over last year divided by the number of 5 20
days out-of-hospital)

* Decrease in the proportion of frail seniors who have undergone non-beneficial medical interventions during their 6 3
last month of life (@ small number of non-beneficial treatments will be identified)

* Decrease in the number of new hospital admissions during the last year of life 6 7

* Increase in the proportion of time spent at home during the last year of life (proportion in each location; e.g., home, ) 8
hospital, if data available LTC)

* Increase in the proportion of family physician visits over all physician visits during the last year of life 8 9

* Decrease in the number of falls during the last year of life 8 Removed

* Increase in the proportion of frail seniors who received at least one physician house call during the last year of life 9 Removed

* Increase in the total number of family physician visits during the last year of life 9 Removed

* Decrease in total number of specialty ambulatory visits during the last year of life 10 Removed

* Increase in the proportion of frail seniors who are registered with a palliative care program n Removed

Additional indicators proposed by the panelists at first round

* Increase in multidisciplinary care: proportion of ambulatory GP visits over all ambulatory visits during the last year of life - 9

* Decrease in the rate of inpatient readmission (readmission 1 week following last hospital separation) - 3

Note. @ Selected for extraction.

ICU = intensive care unit, LTC = long-term care, GP = general practitioner.

we calculated it over the most recent year for which data
were available. We had access to the unique physician
identifiers needed to calculate this indicator only for BC,
AB, and ON.

(5) Use of mechanical ventilation was calculated as the pro-
portion of decedents who were on mechanical ventilation
at least once during the last 30 days of life. This indicator
was included as a measure of the receipt of non-beneficial
treatment during the last 30 days of life.

(6) Admission to intensive care unit (ICU) was calculated
as the proportion of decedents with at least one ICU
admission during the last 30 days of life. ICU admis-
sions included transfers to the ICU from other units.
This indicator was included as a measure of the receipt of
non-beneficial treatment during the last 30 days of life.

Except for indicator number 4 (family physician conti-
nuity of care), lower numbers for the above QIs mean
better quality in many contexts.

For each data set, we examined the relationship between
each covariate (sex, age, community size, income quin-
tile, material deprivation index [Pampalon, Hamel,
Gamache, & Raymond, 2009]) and the selected Qls
using multivariable analyses. We used negative bino-
mial regression models to examine the relationships
between covariates and the number of ED visits, as well
as between covariates and length of stay in hospital.
We used logistic regression models where the depen-
dent variables were dichotomous (i.e., inpatient readmis-
sion [yes/no], receipt of invasive ventilation [yes/no],
admission to ICU [yes/no]). We used generalized
linear modeling with gamma distribution and log-link
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function to examine the relationships between covariates
and family physician continuity of care. Adjustments
consisted of controlling for all the other covariates in
the model. For example, the results comparing females
with males were adjusted for age, community size,
income, and material deprivation. The results that com-
pare those who were 66-74 or 75-84 years of age with
those who were > 85 years of age were adjusted for sex,
community size, income, and material deprivation.

Results
Cohort Characteristics

Table 2 summarizes the cohorts’ characteristics by
province.

QI Selection

Participants required two rounds to reach consensus
(Table 1). During a meeting between the two rounds,
participants decided that the “number of falls during
last year of life” would not be included in the second
round, as this measure is not an indicator of clinical
quality of care, but is instead a frailty indicator. Only
the “rate of emergency department visits” changed
rank between the first and second rounds, moving from
the third to the second rank. Based on this exercise,
we selected the top-ranked QIs (i.e., ranked 1, 2, or 3)
for indicator development. We restricted the indicator
“decrease in the proportion of frail older adults to have
undergone non-beneficial medical interventions during
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Table 2: Description of older persons with frailty by province and cohort

British Columbia Alberta Ontario Quebec Nova Scotia®
Decedents Living Persons Decedents Living Persons Decedents Living Persons Decedents Living Persons Decedents
2009710 -2013/14 2013-2014 2012/13-2013/14 2013-2014 2013-2014 2013-2014 2013-2014 2013-2014 2004/5-2008/9
n=73,081 n=44,880 n=12,518 n=64,994 n=49,070 n=119,116 n=27,887 n=91,045 n=6,445
Sex
Female 555 % 63.9 % 54.23 % 61.2% 56.8 % 675 % 56.3 % 65.7 % 470 %
Male 44.4 % 36.0 % 4577 % 38.8 % 43.2 % 325% 43.7 % 34.3 % 53.0 %
Age
Mean (SD) 84.8 (8.3) 82.8 (8.4) 83.6 (8.5) 79.9 (8.4) 84.27 (8.3) 83.23 (7.9) 84.2 (8.3) 82.5 (7.8) 79.5(79)
Age group
66-74 14.8 % 20.9 % 17.8 % 28.7 % 15.0 % 15.4 % 153 % 178 % 30.8 %
75-84 32.3% 349 % 326 % 38.7 % 36.3% 41.6 % 327 % 38.9 % 40.7 %
85+ 529 % 442 % 497 % 325% 48.7 % 43.0 % 52.0 % 432 % 28.5%
Community size
>1,500,000 NA NA NA NA 33.6% 352% 44.6 % 46.3 % NA
500,000-1,499,999 35.0 % 36.2% 49.0 % 50.1 % 13.5 % 13.3 % 207 % 21.0% NA
100,00-499,999 58.4 % 58.7 % NA NA 275 % 26.8 % ’ ’ 45.6 %
10,000-99,999 62% 45% 28.0 % 26.7 % N7 % 1.6 % 14.3 % 13.3 % 13.3 %
<10,000 ’ ) 23.0 % 231 % 13.7 % 131 % 20.0 % 19.0 % 40.7 %
Missing 5% 5% 1% 1% 0% 0% 4% 4% 3%
Income quintile
1-Lowest 239 % 247 % 21.4% 21.8 % 222 % 234 % NA NA 20.3 %
2 21.3% 219 % 23.8 % 239 % 20.2 % 19.8 % NA NA 19.3 %
3 18.9 % 18.8 % 19.7 % 19.4 % 19.1 % 19.2 % NA NA 19.6 %
4 17.9 % 175 % 16.2 % 16.6 % 19.1 % 19.1 % NA NA 18.0 %
5-Highest 170 % 16.0 % 15.8 % 15.5 % 18.9 % 17.7 % NA NA 179 %
Missing 8% 11 % 31 % 27 % 6% 8% NA NA 49 %
Material deprivation index
5-Most deprived NA NA NA NA NA NA 16.1 % 15.9 % NA
4 NA NA NA NA NA NA 16.2 % 16.6 % NA
3 NA NA NA NA NA NA 151 % 15.0 % NA
2 NA NA NA NA NA NA 13.7 % 14.1 % NA
1-Not deprived NA NA NA NA NA NA 12.6 % 13.8 % NA
Missing NA NA NA NA NA NA 26.4 % 24.6 % NA

Note. @ Nova Scotia cohort included all older adults (> 66 years of age) who had died of cancer between 2004 and 2009.
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their last month of life” to ventilation only, because of
the challenge of reliably identifying other non-beneficial
procedures within administrative data, which was
beyond the scope of the project.

QI Results

Table 3 summarizes performance on the selected QlIs.
Tables 4-9 present the results of the multivariate
analyses.

Length of stay in hospital

Decedents with frailty spent, on average, between 3.7
and 10.7 days in hospital during the last 30 days of life,
and between 21.1 and 32.6 days in hospital during the
last year of life. Living persons spent, on average,
between 9.7 and 31.9 days in hospital during the most
recent year for which data were available. The number of
days spent in hospital (Table 4) was associated with sex
in all provinces, cohorts (deceased or living), and time
frames with the following exceptions: QC (decedents,
last year of life) and NS (decedents, last 30 days of life).
Where an association existed, men typically had a
higher number of in-patient days. In all provinces, age
was consistently associated with the number of in-
patient days with individuals who were > 85 years of
age spending fewer days in hospital than younger age
groups. Although we found associations between com-
munity size and number of in-patient days in many

La Revue canadienne du vieillissement 39 (1) 57

cases, there was no clear directionality. Where income
was examined, those in lower quintiles spent more days
in hospital, with the exception of AB, where income was
not associated with length of stay in hospital.

Inpatient readmission

Between 46.3 per cent and 53.8 per cent of decedents had
an inpatient readmission within 30 days of a previous
discharge, and between 37.2 per cent and 50.5 per cent
of living persons had an inpatient readmission. Sex was
inconsistently associated with inpatient readmissions
(Table 5); however, where associations existed, men
were more likely than women to be readmitted within
30 days of discharge. With the exception of AB (living
persons), age was associated with readmissions in all
provinces and cohorts such that individuals who were
> 85 years of age were less likely to be readmitted.
Neither community size nor income (or material depri-
vation in QC) was consistently associated with in-
patient readmissions.

ED wvisits

Decedents had between 0.6 and 2.4 ED visits in the last
30 days of life and between 2.4 and 5.7 ED visits in
the last year of life. Living persons had an average of
between 1.6 and 3.0 ED visits in the most recent year
with data available. The number of ED visits (Table 6)
was associated with sex in all provinces, cohorts, and

Table 3: Quality of care based on selected quality indicators by province and cohort

Nova
British Columbia Alberta Ontario Quebec Scotia®
Living Living Living Living

Quality Indicator Decedents Persons Decedents Persons Decedents Persons Decedents Persons Decedents

In-patient days

Last year of life/Most Mean (SD) 24.9 (34.9) 15(28.4) 31.5(41.0) 31.9(45.6) 21.1(30.8) 9.7 (221) 32.6(39.5 19.1 (34.7) 32.3(39.4)
recent year

Last 30 days of life Mean (SD) 3.7 (6.8) - 5.0 (7.7) - 6.6 (9.0) - 9.2 (10.7) - 10.7 (11.0)

Readmission

Within 30 days of % 46.3 50.5 478 372 53.8 483 51.8 476 51.2
previous discharge

ED visits

Last year of life/Most Mean (SD) 2.8 (4.1) 1.8 (3.0) 5.7 (4.5) 3.0 (3.0) 27 (26) 1.6(2.34) 43(4.0) 29332 2422
recent year

Last 30 days of life Mean (SD) 0.6 (1.0) - 2.4(1.3) - 0.7 (0.8) - 1.2(1.4) - 0.7 (0.8)

Continuity of care

Last year of life/ Most Mean (SD) 0.82 (0.17) 0.84 (0.17) 0.83 (0.15) 0.84 (0.15) 0.61 (0.25) 0.64 (0.27) NA NA NA
recent year

Invasive ventilation

Last 30 days of life % 14 - 3.0 - 42 - 4.9 - 1.6

> 1 1CU admission

Last 30 days of life % 2.9 - 47 - 16.3 - 8.8 - 2.8

Note. @ Nova Scotia cohort included all older adults (> 66 years of age) who had died of cancer between 2004 and 2009.
ED = emergency department, NA = not available (individual level physician identifiers required for this variable were not available),
ICU = intensive care unit, - = variable not calculated for this cohort
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Table 4: Length of stay in hospital either during one year or 30 days (adjusted rate ratio and 95% confidence interval) for older persons with frailty who died (decedents)

and those who were living (living persons)

(1.36-1.48) (1.32-1.40) (1.20-1.32) (1.28-1.53) (1.18-1.34)

BC
Cohort Decedents Persons
Last

Indicator 30 Days Last Year
Timeframe of Life of Life
Sex
Male (ref) . .
Female 0.81 .83

(0.78-0.84) (.81-.85) (-76-.83)
Age
> 85 (ref) . .
75-84 1.42 1.36
66-74 1.67 1.45

(1.57-1.77) (1.40-1.50) (1.17-1.32)

Community size

>1,500,000 NA NA

500,000-1,499,999 1.1 1.26

(1.01-1.2) (1.2-1.33) (1.18-1.46)

100,000-499,999 96 98

10,000-99,999 (ref)
<10,000

Income quintile
5- highest (ref) . .
4 1.01 1.00

(.94-1.08) (.96-1.05) (.94-1.09)

3 1.05 1.06

(99-1.13)  (1.02-1.11) (1.01-1.17)

2 1.07 1.10

(1.00-1.14) (1.06-1.15) (96-1.0)

1- lowest 1.06 1.15

(99-112)  (1.3-1.19) (1.01-1.16)

(1.06-117) (1.32-1.42) (1.41-1.49)

1.41-1.75) (1.28-1.49) (1.50-1.66) (1.65-1.78)

(88-1.04)  (93-1.03)  (93-1.14)

QC NS
Living Living
Decedents Persons  Decedents Persons
Last Last Most Last
30 Days Year of Recent 30 Days Last Year
of Life Life Year of Life of Life
0.93 95 .86 1.06 1.13

(.89-.97) (:91-1.00) (.82-.89) (99-1.14)  (1.06-1.20)

1.22 1.20 1.04 1.33 1.16

115-1.29) (1.13-1.27) (99-1.09) (1.22-1.45) (1.08-1.26)

1.34 1.27 1.08 1.40 118

(1.26-1.42) (1.19-1.35) (1.03-1.13) (1.28-1.54) (1.08-1.28)

119 1.21 1.22 NA NA
A11-1.27) (1.12-1.29) (1.16-1.29)
NA NA
116 1.1 115
(1.09-1.25) (1.04-1.20) (1.09-1.22)  1.04 113
(93-1.16)  (1.03-1.25)
1.06 91 .87 1.1 1.31

(91-123)  (.85-98)  (.82-92)  (99-1.24) (1.19-1.45)

NA NA NA 1.09 1.09

(97-123)  (98-1.21)

NA NA NA 1.08 1.00
(96-1.22)  (90-1.10)

NA NA NA 114 1.07
1.01-1.28) (96-1.8)

NA NA NA 1.21 112

(1.08-1.36) (1.01-1.23)

Continued
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Table 4: Continued

BC AB ON QC NS
Living Living Living Living Living
Cohort Decedents Persons Decedents Persons Decedents Persons Decedents Persons  Decedents Persons
Last Most Last Last Most Last Last Most Last Last Most Last

Indicator 30 Days Last Year Recent 30 Days Year of Recent 30 Days Year of Recent 30 Days Year of Recent 30 Days Last Year

Timeframe of Life of Life Year of Life Life Year of Life Life Year of Life Life Year of Life of Life

Material deprivation

index

5-Most deprived NA NA NA NA NA NA NA NA NA 1.06 1.08 1.26 NA NA
(.98-1.1¢) (99-1.18) (1.17-1.34)

4-Deprived NA NA NA NA NA NA NA NA NA 99 1.05 1.19 NA NA
(.91-1.08) (96-1.15)  (1.12-1.28)

3-Middle NA NA NA NA NA NA NA NA NA .98 1.02 115 NA NA
(.90-1.06) (93-1.11)  1.08-1.23)

2-Less deprived NA NA NA NA NA NA NA NA NA 1.02 1.05 1.14 NA NA

1-Not deprived (ref)

(94-1.17)

(96-1.14)

(1.06-1.22)

Note. Statistically significant associations are indicated in boldface.

@ Example of calculation: in BC, the unadjusted mean length of stay (LOS) in the previous year among women was 13.6 days, and in men it was 17.6 days, resulting in an
unadijusted rate ratio of .77. The ratios were adjusted based on the regression model. The estimated mean LOS of males, who were over 85 years of age, from a community
with fewer than 100,000 residents, and from the group with the highest income quintile, was 12.8 days. For females, who were over 85 years of age, from a community
with fewer than 100,000 residents, and from the group with the highest income quintile, the model-estimated mean LOS was 10.2 days. Hence, in BC, the ratio in the
previous year LOS between women and men, adjusted for age, community size, and income was .80. This means that, on average, frail women in BC had 20 per cent

fewer in-patient days than men during the last year before analysis.
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Table 5: In-patient readmissions within 30 days of a previous discharge (adjusted odds ratio [OR] and 95% confidence interval), for older persons with frailty who had
died (decedents) and those who were living (living persons)

(1) 6€ BuiBy uo jouinof uoippup) 09

BC AB ON QC NS
Cohort Decedents Living Persons Decedents Living Persons Decedents Living Persons Decedents Living Persons Decedents
Indicator Time
Frame Last Year of Life Most Recent Year Last Year of Life Most Recent Year Last Year of Life Most Recent Year Last Year of Life Most Recent Year Last Year of Life
Sex
Male (ref) . . . . . . . . .
Female 1.00 (.95-1.04) .95 (.88-1.02) .97 (.88-1.07) .84(.78-.90) .93 (.88-.99) .90 (.85-.95) .92 (.86-.99) .94 (.89-1.00) .82 (.69-.97)
Age
> 85 (ref) . . . . . . . . .
75-84 1.15 (1.09-1.20) 1.12 (1.03-1.22) 1.12(1.00-1.2¢) 1.01(.93-1.100  1.32(1.24-1.40) 1.14(1.06-1.21) 1.20(1.11-1.30) 1.10 (1.03-1.18) 1.06 (.83-1.34)
66-74 1.33(1.25-1.41) 1.19(1.08-1.3) 1.41 (1.24-1.61) 1.06(0.97-1.16) 1.62(1.50-1.75) 1.30(1.20-1.41) 1.34 (1.22-1.48) 1.23 (1.13-1.33) 1.36 (1.07-1.73)
Community size
>1,500,000 NA NA NA NA 1.02 (.93-1.12) .93 (.85-1.02) .94 (.85-1.05) .94 (.86-1.03) NA
500,000-1,499,999 .83 (.76-.91) .87 (.73-1.04) .88 (.78-1.00) .83(.76-.90) 1.26 (1.13-1.41) 1.00 (.89-1.11) 1.01 (90-115) 98 (88-1.08) NA
100,000-499,999 .85 (.77-.93) .82 (.69-.98) NA NA .94 (.85-1.03) .95 (.86-1.04) T ’ e ) .66 (.53-.81)
10,000-99,999 (ref) . . . . . . . .
<10,000 1.22 (1.06-1.40) 1.15(1.05-1.27) .98 (.88-1.10) 1.03 (92-1.15) 1.06 (.94-1.19) 1.04 (.94-1.15) 77 (.62-.95)
Income quintile
5- Highest (ref) . . . . . . . . .
4 1.05 (.97-1.13) 1.05 (.93-1.19) 1.07 (.89-1.29) .91 (.80-1.03) .99 (.90-1.08) .92 (.84-1.01) NA NA .88 (.65-1.19)
3 1.01 (.94-1.09) 1.02 (91-1.15) .98 (.82-1.17) .94 (0.83-1.06) .94 (.86-1.03) .94 (.85-1.03) NA NA 1.17 (.88-1.56)
2 1.02 (.95-1.09) 1.08 (.96-1.22) 1.06 (.89-1.25) 1.01(.90-1.14) .96 (.88-1.05) .96 (.88-1.05) NA NA 1.08 (.81-1.44)
1- Lowest 1.13(1.06-1.21) 1.14 (1.01-1.27) .91 (.76-1.08) .97(.86-1.09) 1.01 (.93-1.10) .94 (.86-1.03) NA NA 1.10 (.83-1.45)
Material deprivation

index

5-Most deprived NA NA NA NA NA NA 1.07 (.94-1.23) .97 (.89-1.10) NA
4-Deprived NA NA NA NA NA NA 1.08 (.94-1.23) .99 (.89-1.10) NA
3-Middle NA NA NA NA NA NA .96 (.84-1.09) 1.03 (.92-1.15) NA

2-Less deprived NA NA NA NA NA NA 1.05 (.92-1.20) 1.04 (.93-1.16) NA
1-Not deprived (ref) . . .

Note. Statistically significant associations are indicated in boldface.
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Table 6: Emergency department visits (adjusted rate ratio and 95% confidence interval) for older persons with frailty who died (decedents) and those who were living (living persons).

BC AB ON QC NS
Living Living Living Living Living
Cohort Decedents Persons Decedents Persons Decedents Persons Decedents Persons Decedents Persons
Last Last Most Last Last Most Last Last Most Last Last Most Last Last
Indicator 30 Days  Year of Recent 30 Days Year of Recent 30 Days  Year of Recent 30 Days Year of Recent 30 Days  Year of
Time Frame of Life Life Year of Life Life Year of Life Life Year of Life Life Year of Life Life
Sex
Male (ref) . . . . . . . . . . . . .
Female .85 .84 .86 97 .94 .94 .86 .84 .81 .90 .90 91 .85 .89
(83-.87) (83-.86) (84-.88) (94-1.00) (91-.96) (93-96) (84-88) (.83-86) (.80-82) (87-92) (88-93) (.89-93) (79-90) (.85-.93)
Age
>85 (ref) . . . . . . . . . . . . .
75-84 1.30 1.36 114 1.06 1.16 1.06 1.15 1.31 1.21 1.06 1.16 1.05 1.20 1.22
(1.27-1.33) (1.34-1.38) (1.11-1.17) (1.02-1.10) (1.13-1.20) (1.04-1.08) (1.13-1.18) (1.29-1.33) (1.19-1.23) (1.02-1.10) (1.12-1.20) (1.02-1.08) (1.10-1.30) (1.16-1.29)
66-74 1.50 1.64 1.16 1.08 1.28 1.09 1.25 1.58 1.48 1.09 1.25 1.12 1.38 1.32
(1.45-1.55) (1.60-1.67) (1.12-1.20) (1.03-1.13) (1.24-1.33) (1.07-1.11) (1.22-1.29) (1.54-1.61) (1.45-1.51) (1.05-1.14) (1.21-1.29) (1.09-1.16) (1.27-1.50) (1.25-1.39)
Community size
>1,500,000 NA NA NA NA NA NA n 1.01 .93 1.25 1.33 1.19 NA NA
(1.07-115) (98-1.03)  (.91-.95) (1.19-1.30) (1.18-1.39) (1.14-1.23)
500,000-1,499,999 75 73 74 97 91 .89 .94 .94 .93 1.02 113 1.12 NA NA
(71-78)  (71-75) (69-78) (93-1.01) (88-94) (87-91) (90-99) (91-97) (91-96) (97-1.08) (1.08-1.18) (1.08-1.16)
100,000-499,999 .81 79 .85 NA NA NA 99 96 94 .83 91
(77-84)  (76-81)  (.80-.90) (95-1.03) (.93-98)  (.91-.96) (76-92) (.86-92)
10,000-99,999 (ref) . . . . . . . . . . . . .
<10,000 .99 1.12 1.22 1.10 1.09 1.06 1.04 1.08 1.00 .83 .80
(95-1.04) (1.08-1.17) (1.19-1.25) (1.06-1.15) (1.06-1.12) (1.3-1.09) (99-1.10) (1.03-1.12) (96-1.03) (76-92) (.75-.85)
Income quintile
5- Highest (ref) . . . . . . . . . . . . . .
4 1.04 1.02 1.01 .98 1.00 .98 1.04 1.01 1.00 NA NA NA 1.09 1.08
(1.00-1.08) (99-1.04) (97-1.06) (88-1.09) (92-1.09) (93-1.03) (1.00-1.08) (98-1.04)  (97-1.02) (99-1.22) (1.00-1.15)
3 1.09 1.09 1.1 .99 1.04 1.09 1.06 1.04 1.02 NA NA NA 1.07 1.02
(1.05-1.14) (1.06-1.12) (1.06-1.16) (.93-1.05 (99-1.09) (1.06-1.12) (1.02-1.10) (1.02-1.07) (.99-1.04) (97-1.19)  (.95-1.09)
2 1.07 1.09 1.09 97 1.01 1.07 1.08 1.05 1.06 NA NA NA 1.05 1.01
(1.03-1.11) (1.06-1.11) (1.05-1.14) (92-1.02) (96-1.05) (1.04-1.10) (1.04-1.12) (1.02-1.08) (1.04-1.09) (95-117)  (94-1.08)
1- Lowest 1.07 1.10 1.16 99 1.02 1.09 1.08 1.05 1.06 NA NA NA 1.04 1.04
(1.03-1.11) (1.07-113) (1.11-1.21) (94-1.05) (97-1.07) (1.06-1.12) (1.04-1.12) (1.03-1.08) (1.04-1.09) (94-1.05)  (97-1.11)
Material deprivation
index
5-Most deprived NA NA NA NA NA NA NA NA NA 1.1 1.09 1.16 NA NA
(1.04-1.17) (1.04-1.15) (1.11-1.21)
4-Deprived NA NA NA NA NA NA NA NA NA 1.03 1.05 1.10 NA NA
(97-110)  (1.0-1.11) (1.05-1.15)
3-Middle NA NA NA NA NA NA NA NA NA 1.03 1.02 1.06 NA NA
(97-1.09)  (97-1.07) (1.01-1.11)
2-Less deprived NA NA NA NA NA NA NA NA NA 1.01 1.03 1.04 NA NA

1-Not deprived (ref)

(95-1.07)  (97-1.08)  (99-1.08)

Note. Statistically significant associations are indicated in boldface.
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time frames with the exception in AB (decedents, last
30 days of life) such that males had a higher number of
visits than females. For all provinces, cohorts, and time
frames, increasing age was associated with a decreasing
number of ED visits. Although the number of ED visits
was associated with community size in all provinces,
cohorts, and time frames, with the exception of AB
(decedents, 30 days of life), no clear trend was evident.
Income was not consistently associated with the number
of ED visits.

Family physician continuity of care

Continuity of care was similar for decedents in BC and
AB (0.82 and 0.83, respectively) and the same for living
persons (0.84). Compared with BC and AB, continuity
of care was lower in ON for both decedents and living
persons (0.61 and 0.64, respectively). Across provinces,
we found lower continuity of care in decedents than
in living persons. Continuity of care (Table 7) was
only associated with sex in AB such that females
(decedents and living persons) had poorer continuity
of care than males. Community size was associated
with continuity of care in all provinces and cohorts,
with older persons with frailty living in larger com-
munities in BC and ON having higher continuity of
care than those in smaller communities. In AB however,
continuity of care was higher in smaller communities.
For all provinces and cohorts, age and income were
usually associated with family physician continuity

Cynthia Kendell et al.

of care, although we found no consistent trends across
provinces.

Use of mechanical ventilation during last 30 days
Between 1.4 per cent and 4.9 per cent of decedents
were on mechanical ventilation at least once during the
last 30 days of life. The use of mechanical ventilation
(Table 8) was associated with sex in BC, ON, and QC,
where it was more common in men. The likelihood
of being placed on mechanical ventilation increased
as age increased in all provinces except NS, where there
was no association. Community size had an effect in
all provinces except AB, such that the mechanical
ventilation was less likely to be used in the smallest
communities. Income was only associated with the use
of mechanical ventilation in AB.

ICU admissions 30 days before death

For decedents, the average number of ICU admissions in
the last 30 days of life varied greatly across provinces,
from an average of approximately 3 admissions in
NS and BC to 16 in ON. Sex was associated with ICU
admissions (Table 9) in BC and QC only, where males
were more likely than females to be admitted to ICU.
Age was associated with ICU admission in all provinces,
with the likelihood of an ICU admission decreasing as
age increased. Community size was associated with ICU
admissions; however, a clear trend was not evident.
Where income was associated with ICU admissions

Table 7: Family physician continuity of care (adjusted rate ratio and 95% confidence interval) for older persons with frailty who

died (decedents) and those who were living (living persons)

BC

AB ON

Cohort Decedents Living Persons

Decedents

Living Persons Decedents Living Persons

Indicator Time Frame Last Year of Life  Most Recent Year Last Year of Life Most Recent Year Last Year of Life  Most Recent Year

Sex

Male (ref) . . . . .

Female 1.01 (1.00-1.01) .00 (1-1.01) .95 (.92-.98) .95 (.94-.97) .99 (.97-1.00) 1.01 (1.00-1.02)
Age

> 85 (ref) . . . . .

75-84 .97 (.97-.98) .98 (.98-.98) 1.06 1.03-1.10) 1.05(1.03-1.07) 1.02(1.01-1.04) 1.01(1.00-1.02)
66-74 .94 (.93-.94) .94 (.94-.95) 1.02 (.98-1.0¢) .98 (.96-1.00) 1.03 (1.01-1.05) 0.98 (0.96-0.99)
Community size

>1,500,000 NA NA N/A N/A 1.02 (1.00-1.04) 1.02 (1.01-1.04)
500,000-1,499,999 1.03 (1.03-1.04) 1.03 (1.02-1.04) .77 (.75-.80) .92 (.90-.94) 1.09 1.06-1.12) 1.07 (1.05-1.09)
100,000-499,999 1.06 1.05-1.06) 1.01(1.00-1.02) N/A 1.05(1.03-1.08) 1.04 (1.02-1.06)
10,000-99,999 (ref) . . . . . .
<10,000 1.07 (1.03-1.12) 1.06 (1.04-1.08) 1.04(1.01-1.06) 1.02(1.00-1.04)
Income quintile

5- Highest (ref) . . . . . .

4 .99 (.99-1.00) 1(.99-1.00) 1.06 (1.00-1.12) 1.03 (1.00-1.0¢) .99 (.97-1.01) 1.00 (.98-1.01)

3 .98 (.98-.99) .98 (.98-.99) 1.10 1.04-1.16) 1.07 (1.04-1.09) .98 (.96-1.00) 1.00 (.98-1.01)

2 .98 (.98-.99) 98 (.98-.99) 1.12(1.06-1.18) 1.10(1.07-1.13) 97 (.95-.99) 1.00 (.98-1.01)

1- Lowest .99 (.98-.99) .99 (.98-.99) 1.06 (1.00-1.12)  1.08 (1.06-1.11) .95 (.94-.97) .97 (.96-.99)

Note. Statistically significant associations are indicated in boldface.
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Table 8: Invasive ventilation within 30 days of death (adjusted odds ratio and 95% confidence interval) for older persons with
frailty who had died (decedent cohort)

Indicator Time Frame

BC

AB

ON

QcC

NS

Last 30 Days

Last 30 Days

Last 30 Days

Last 30 Days

Last 30 Days

Sex
Male (ref) . . . . .
Female .84 (.74-.96) 96 (78-1.19) .88 (.81-.97) .86 (.77-.96) 82 (55-1.22)
Age
>85 (ref) . . . . .
75-84 3.60 (3.06-4.23) 2.83 (2.16-3.74) 2.26 (2.04-2.52) 2.22 (1.95-2.53) 1.56 (.92-2.66)
66-74 5.23 (4.39-6.23) 4.76 (3.61-6.33) 2.95 (2.61-3.34) 2.78 (2.39-3.23) 1.71 (.99-2.97)
Community size
>1,500,000 NA NA 1.60 (1.36-1.87) 1.21 (1.03-1.42) NA
500,000-1,499,999 1.73(1.30-2.31) 78 (:61-1.00) 1.36 (1.13-1.63) .69 (.56-.84) NA
100,000-499,999 1.11 (.84-1.48) NA 1.14 (.97-1.35) .63 (.37-1.06)
10,000-99,999 (ref) . . . .
<10,000 92 (.69-1.22) .65 (.52-.80) .65 (.53-.79) .53 (.31-.92)
Income quintile
5-Highest (ref) . . .
4 .97 (78-1.21) 1.50 (1.02-2.25) 96 (83 1.1) NA 65 (34 1.26)
3 .96 (.77-1.20) 1.11 (.74-1.67) .94 (.88-1.09) NA 88 (.48-1.60)
2 1.16 (.95-1.42) 1.33(.91-1.97) 1 12 (.98-1.29) NA 83 (45-1.53)
1- Lowest 1.21 (1.00-1.48) 1.46 (1.01-2.15) 14 (.99-1.37) NA 75 (.41-1.39)
Material deprivation index (QC Only)
5-Most deprived NA NA NA 1.10 (.90-1.35) NA
4-Deprived NA NA NA 96 (78-117) NA
3-Middle NA NA NA 1.07 (.88-1.30) NA

NA

2-Less deprived NA
1-Not deprived (ref) .

NA .99 (.80-1.21) NA

Note. Statistically significant associations are indicated in boldface.

(BC and AB only), older persons with frailty in the
lower income quintiles were more likely to be admitted
than those in the highest quintile. Similarly, in QC,
older persons with frailty with the highest material
deprivation were more likely to be admitted to ICU
than those with the lowest.

Discussion

The aim of this work was to provide an overview of the
quality of care provided to older persons with frailty
across Canada using administrative databases that are
commonly available at the provincial level. Within each
province, performance on the selected QIs for each cohort
and time frame varied greatly, as evidenced by high stan-
dard deviations. Data were available for both deceased
older persons with frailty and for those who were alive at
the time analysis in four of the five provinces studied
(in NS only deceased frail persons were included).

The factor most commonly associated with QI per-
formance was the age of the older person with frailty.
In comparison with younger age groups (i.e., 66-74
and 75-84 years of age), persons > 85 years of age typ-
ically had fewer days in hospital as well as fewer ED
visits, and were less likely to be readmitted within 30 days

https://doi.org/10.1017/50714980819000205 Published online by Cambridge University Press

of discharge, to have an ICU admission, or to be on
mechanical ventilation. Overall, there was a trend
towards decreasing contact with the health care system
as age increased, as well as less aggressive care during
hospitalization. The literature suggests that this may
be related to patient preferences, as in one study,
patients over the age of 80 indicated that they did not
want aggressive care and preferred comfort care over
life-saving measures (Somogyi-Zalud, Zhong, Hamel, &
Lynn, 2002), whereas in another, patients (not all of
whom were seniors) felt it was very important that
they not be kept on life support when a “meaningful”
recovery was unlikely (Heyland et al., 2006). It is also
possible that our findings reflect the existence of age-
related bias within the health care system, whereby age
is viewed as a contraindication for treatment (Higashi,
Tillack, Steinman, Harper, & Johnston, 2012; Protiere,
Viens, Rousseau, & Moatti, 2010). More generally, phy-
sicians may view deteriorating health as a normal part
of aging (Higashi et al., 2012), which may lead to less
aggressive treatment for older adults because of the
belief that ultimately, such efforts would not result
in improved patients outcomes.

A sex effect was also evident in this study, with males
typically spending more days in hospital and having
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Table 9: Intensive care unit admissions (adjusted odds ratio and 95% confidence Interval) for older persons with frailty who had died

(decedent cohort)

BC

AB

ON Qc NS

Indicator Time Frame Last Year of Life

Last Year of Life

Last Year of Life Last Year of Life Last Year of Life

Sex

Male (ref) . . . . .
Female .85 (.78-.93) .86 (.73-1.02) .98 (.89-1.09) .87 (.80-.95) 1.12 (.83-1.51)
Age

>85 (ref) . . . . .
75-84 2.73 (2.45-3.03) 2.64 (2.14-3.28) 1.65(1.46-1.86) 1.99(1.81-2.19) 1.38 (.93-2.04)
66-74 3.73 (3.31-4.20) 4.19 (3.35-5.24) 1.78 (1.55-2.04) 2.31 (2.06-2.59) 1.60 (1.07-2.41)
Community size

>1,500,000 NA NA 1.21 (1.02-1.44) .81 (.72-.92) NA
500,000-1,499,999 .92 (77-1.09) .58 (.48-.70) 1.23 (1.01-1.50) .98 (.85-1.12) NA
100,000-499,999 .83 (.70-.98) NA 95 (.79-1.15) .61 (.40-.93)
10,000-99,999 (ref) . . . . .
<10,000 .72 (.57-.90) .89 (.72-1.10) .90 (.78-1.03) .76 (.50-1.15)
Income quintile

5- Highest (ref) . . . . .

4 .99 (.85-1.16) 1.16 (.85-1.60) .98 (.83-1.1¢) NA .96 (.59-1.59)
3 1.18 (1.02-1.37) 1.03 (.76-1.42) .90 (.77-1.07) NA .92 (57-1.51)
2 1.18 (1.02-1.37) 1.20 (.90-1.63) 1.05 (.90-1.23) NA .93 (.57-1.53)
1- Lowest 1.25(1.09-1.44) 1.35(1.01-1.82)  1.04(89-1.2)) NA 1.10 (69-1.76)
Material deprivation index (QC only)

5-Most deprived NA NA NA 1.18 (1.01-1.39) NA
4-Deprived NA NA NA .95 (.81-1.17) NA
3-Middle NA NA NA 1.10 (.94-1.29) NA
2-Less deprived NA NA NA 1.00 (.85-1.18) NA

1-Not deprived (ref)

Note. Statistically significant associations are indicated in boldface.

more ED visits than females. For other QIs, where there
was a statistical association with sex, the trend was
similar (i.e., males had greater likelihood of in-patient
readmission, ICU admission, and mechanical ventilation).
Although these findings contrast with a range of
studies that report women as having greater and more
frequent health care utilization than men in general
(Kazanjian, Morettin, & Cho, 2004; Owens, 2008),
amongst older adults (Redondo-Sendino, Guallar-
Castillén, Banegas, & Rodriguez-Artalejo, 2006; Tiagi,
2016), and amongst individuals with dementia (Forbes
etal., 2008), it is possible that females in the study cohorts
did have greater overall health care utilization, but that
their use of hospital services was lower. These results
are in agreement with other studies that have found
that females have greater use of primary and preventa-
tive care services than males but fewer hospitalizations
(Bertakis, Azari, Helms, Callahan, & Robbins, 2000;
Redondo-Sendino et al., 2006; Woz et al., 2012), as well
as fewer readmissions and ED visits (Woz et al., 2012).
The findings of the current study may also reflect evi-
dence indicating that females are treated less aggres-
sively and offered invasive procedures less frequently
than males (Kent, Patel, & Varela, 2012). Other evidence
suggests that poorer compliance with medical advice
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and delayed help-seeking behaviours amongst males
may contribute to the increased use of hospital in-patient
services (Courtenay, 2000; Woz et al., 2012).

Income was not consistently associated with perfor-
mance on the selected QIs, but where associations
existed, older persons with frailty in lower income
quintiles typically had poorer quality of care (i.e., more
inpatient days in hospital and ED visits, and greater
likelihood of in-patient readmissions within 30 days)
than those in the highest income quintile. Similarly,
in QC, the material deprivation index (Pampalon et al.,
2009) was rarely associated with the QIs, but where
an association existed, those who were more deprived
had poorer quality of care (i.e., greater number of
in-patient days and ED visits). This is consistent
with other Canadian studies that have found higher
health care utilization, including increased hospital
use, amongst poorer individuals (Allin, 2008; Lemstra,
Mackenbach, Neudorf, & Nannapaneni, 2009), which
may be partly explained by higher disease preva-
lence (Glazier, Tepper, Agha, & Moineddin, 2006;
Lemstra et al., 2009) and difficulty accessing primary
care amongst low-income individuals (Glazier et al.,
2006).
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As this was not a case-control or comparative cohort
study, we did not perform any tests of statistical signif-
icance between cohorts. Although the cohorts have
internal validity; that is, accurately reflect the situation
for each cohort only, they differed in years and admin-
istrative data availability across provinces. That said,
the patterns reported here provide hypotheses to test
in future research. For example, the mean length of
stay in hospital, number of in-patient readmissions
within 30 days of a previous discharge, and number
of ED visits are greater, and continuity of care is
poorer for decedents (during the last year of life)
than for living persons (during the most recent year).
This might reflect increased acute care needs near the
end of life such that patients sought care from physi-
cians and other services other than their usual care
provider. These patterns converge with previous
studies that describe the dying experience in Canada
as largely a hospitalized experience (Heyland, Lavery,
Tranmer, Shortt, & Taylor, 2000). Similarly, an increased
reliance on hospital-based services during the end-of-
life period (i.e., for decedents) may indicate that cur-
rent community services do not adequately meet frail
seniors’ needs. This would concur with results that
found a lack of community-based supports available
to older persons to enable them to stay in their own
homes, which may have contributed to the increased
number of ED visits and readmissions and longer
hospitalizations observed for decedents in the current
study (Williams et al., 2016). Difficulties accessing
long-term care or a lack of support to informal care-
givers (Fast, 2015) may also contribute to a higher reli-
ance on hospital-based services. Although these data
are unable to provide possible explanations for higher
rates of hospital-based care in decedents, they do high-
light areas for further inquiry.

To describe adequately the quality of care for frail
older people, administrative databases should be used
in combination with prospectively collected outcomes
reported by patients (Organisation for Economic Co-
operation and Development, 2017) such as insights
on symptoms or quality of life, which can only be
provided by the patients themselves (Black, 2013).
The QIs measured in the current study had to be avail-
able within administrative databases, but our recent
mixed-method study demonstrated that they were
well chosen (Giguere et al, in preparation). In that
study, we appraised key stakeholders’ (including frail
older persons) agreement with a list of 36 Qls, among
which all of those used in the current study were listed.
We found that stakeholders valued the studied QlIs,
as they gave mean ratings of 4.0 or higher (agree or
strongly agree with the indicator) out of 5 for all.
However, of the six Qls extracted, only “Continuity
of Care” was prioritized as one of the most valued.
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Hence, QIs extracted from administrative databases
should be combined with patient-reported indicators,
such as Patient-Reported Outcome Measures (PROMs)
and Patient-Reported Experience Measures (PREMs), to
ensure that health care systems changes are aligned with
patients” priorities (Bellows, Young, & Chase, 2014).

Strengths and Limitations

This study marks the first attempt to examine care for
the general population of older persons with frailty
in Canada using administrative data. By providing a
“snapshot” of care delivery in each of the participating
provinces, this work provides a baseline against which
future health care delivery may be assessed. More
broadly, the current study aligns with the need to
improve care through increased use of available health
data to provide a complete picture of what happens to
people across the pathway of care, as identified at the
2017 OECD Health Ministerial Meeting (Organization
for Ecomonic Co-operation and Development, 2017).

Nonetheless, the current study is not without limitations.
The identification rules were developed with a focus
on specificity over sensitivity. Therefore, all older per-
sons identified as frail met the criteria for frailty as
confirmed by expert geriatricians, but some frail older
persons may have not have been included (Urquhart et
al., 2017). Future studies are required to validate the
identification rules by testing them against a sample of
older people identified by clinicians as frail. Furthermore,
patients and their caregivers have reported to us that
there are additional QlIs, beyond those available
from administrative data that should be monitored to
ensure high quality care (Giguere et al, in preparation).
Nevertheless, patients and caregivers agreed or strongly
agreed with all QIs reported herein that are available
from administrative data.

Additionally, in our current study, we cannot make
direct statistically valid comparisons among provinces
because of differences in cohort characteristics, years
of data included in the analyses, and differences in how
covariates were defined in each province. For example,
AB calculated age based on birth month and year
whereas complete birth date was available elsewhere,
QC was the only province that used the material dep-
rivation index (Pampalon et al., 2009) as a measure of
socio-economic status whereas others used income
quintile ,and community size was reported differently
across provinces (i.e., BC combined 10,000-99,999 and
< 10,000 into a single category, and QC combined
100,000-499,999 and 500,000 into a single category).

As discussed earlier, the QIs assessed in the current
study were derived from administrative data and did
not take into account patient needs or preferences. As
such, definitive conclusions cannot be drawn regarding
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the appropriateness of care provided. There are also
limitations associated with the use of administrative
health data for assessing frailty. Specifically, although
frailty is multidimensional, and can be influenced by
social and psychological factors (Garre-Olmo, Calvé-
Perxas, Lopez-Pousa, de Gracia Blanco, & Vilalta-Franch,
2013; Makizako et al., 2015), this study is focused on
the physical dimension of frailty. In addition, although
we recognize that individuals may experience varying
degrees of frailty, this could not be assessed in the
current study given that disease severity cannot be
ascertained from administrative health data.

By examining Qls at the provincial level rather than at
the health region or local level, we were unable to exam-
ine the extent to which geographical variations in care
delivery existed (e.g., service availability), and how this
may have impacted the quality of care delivered to older
adults living with frailty. Where variations in care are not
related to patient need, inequity may exist. Therefore,
examination of care delivery at a more granular level is
necessary to determine whether older persons living
with frailty have equitable access to quality care. We
recommend additional research examining geographic
variations in care in Canadian provinces, similar to the
Dartmouth Atlas (The Dartmouth Institute for Health
Policy and Clinical Practice, 2017), a series of reports
that document how medical resources are distributed
and used in the United States. Such work is needed to
inform health care planning and decision making to
more effectively address the health care needs of older
persons with frailty. Ultimately, Qls are useful for iden-
tifying areas of care where potential quality issues may
exist; however, further work is required to determine
whether or not the care being provided is appropriate,
and when it is not, to determine the reasons why.

Conclusion

This study demonstrates the feasibility of using admin-
istrative health data to examine the quality of care pro-
vided to older persons with frailty in five Canadian
provinces. The data provided here may be used at the
provincial level to inform decision making relevant to
health care delivery and to assess future efforts to
improve care. Additional research is required to assess
the extent to which the care being delivered to older
persons with frailty corresponds to individual needs
and preferences, and whether variations in care exist
that are driven by other factors.
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