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Abstract

Background: Hospitalizations carry considerable risks for frail, elderly patients; this is especially true for patients with
dementia, who are more likely to experience delirium, falls, functional decline, iatrogenic complications, and
infections when compared to their peers without dementia. Since up to two thirds of patients in long-term care
(LTC) facilities have dementia, there is interest in identifying factors associated with transitions from LTC facilities to
hospitals. The purpose of this study was to investigate the association between dementia status and incidence of
hospitalization among residents in LTC facilities in Ontario, Canada, and to determine whether this association is
modified by linguistic factors.

Methods: We used linked administrative databases to establish a prevalent cohort of 81,188 residents in 628 LTC
facilities from April 1st 2014 to March 31, 2017. Diagnoses of dementia were identified with a previously validated
algorithm; all other patient characteristics were obtained from in-person assessments. Residents’ primary language
was coded as English or French; facility language (English or French) was determined using language designation
status according to the French Language Services Act. We identified all hospitalizations within 3 months of the first
assessment performed after April 1st 2014. We performed multivariate logistic regression analyses to determine the
impact of dementia and resident language on the incidence of hospitalization; we also considered interactions
between dementia and both resident language and resident-facility language discordance.

Results: The odds of hospitalization were 39% lower for residents with dementia compared to residents without
dementia (OR 0.61, 95% CI 0.57–0.65). Francophones had lower odds of hospitalization than Anglophones, but this
difference was not statistically significant (OR 0.91, 95% CI 0.81–1.03). However, Francophones without dementia
were significantly less likely to be hospitalized compared to Anglophones without dementia (OR 0.71, 95% CI 0.53–
0.94). Resident-facility language discordance did not significantly affect hospitalizations.

Conclusions: Residents in LTC facilities were generally less likely to be hospitalized if they had dementia, or if their
primary language was French and they did not have dementia. These findings could be explained by differences in
end-of-life care goals; however, they could also be the result of poor patient-provider communication.
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Background
Dementia is a disorder characterized by a decline in
neurocognitive function that affects over 50 million
people worldwide [1]. Individuals with dementia repre-
sent up two thirds of residents in long-term care (LTC)
facilities [2], where they are more likely to experience
poor functional and health outcomes when compared to
their peers without dementia [3–5]. Studies have shown
that healthcare transitions, such as transfers from LTC
facilities to hospitals, carry considerable risks for LTC
residents with dementia, such as delirium, falls, func-
tional decline, iatrogenic complications, and infections
[6–9]. As the number of individuals with dementia is
expected to increase by 60% over the next 10 years [1],
there is interest in identifying risk factors to prevent
avoidable harm and unnecessary healthcare utilization
among this population.
Communication is an integral component of the

patient-provider relationship. Deficits associated with
cognitive impairment (e.g., aphasia, confabulation) create
communication barriers [10]; patients with dementia are
more likely to have problems with comprehension of
language, fluency of language, reading, and writing [11, 12].
Since health literacy requires a high level of cognition and
communication, patients with dementia may be more likely
to experience poor communication in healthcare settings.
Communication barriers can be exacerbated by lan-

guage discordance [13], which occurs when a patient
and their provider lack proficiency in a shared language.
Language discordance can negatively impact access to
healthcare services, quality of healthcare services, and
patient outcomes [14, 15]. Previous studies have shown
that residents who live in minority language situations
face barriers when accessing healthcare services [16, 17],
have longer emergency department visits and hospitals
stays [18, 19], have higher rates of hospital admissions
and re-admissions [20–22], and experience more harm-
ful events in hospitals [23–27].
Previous studies have shown that LTC residents

with dementia, compared to those without dementia,
have lower rates of hospitalization [28–30]. Another
study of LTC residents showed that Francophones in
Ontario, Canada, were less likely to be hospitalized
from language-concordant homes (i.e., French homes)
than language-discordant homes (i.e., English homes)
[31]. However, to our knowledge, the joint impact of
dementia and language discordance on the risk of
hospitalization for LTC residents has never been consid-
ered. The purpose of this study was to 1) compare the rate
of hospitalization for residents with and without dementia
in LTC facilities in Ontario, Canada, and 2) determine
whether resident language and resident-facility language
discordance modifies the relationship between dementia
status and risk of hospitalization.

Methods
Study design and population
We conducted a population-based retrospective cohort
study in Ontario, Canada, using linked administrative
databases. We identified individuals who resided in LTC
facilities from April 1, 2014 to March 31, 2017 through
the Continuing Care Reporting System (CCRS), which is
a database that captures information on individuals
receiving continuing care services in hospitals, as well as
individuals in LTC facilities that offer 24-h nursing ser-
vices [2]. Data are collected using the Resident Assess-
ment Instrument – Minimum Data Set 2.0 (RAI-MDS
2.0). Complete assessments are administered within 14
days of admission into LTC; they are also repeated
annually and after significant changes in functional or
health status. Abbreviated assessments are administered
quarterly [2]. Residents who completed more than one
assessment were indexed at the time of their first assess-
ment in the study period and followed for 90 days. We
excluded residents who: were younger than 65 or older
than 105 at the time of the index assessment; or were
not eligible for Ontario’s universal health insurance plan
(i.e., the Ontario Health Insurance Plan (OHIP)) at any
time during the study period.

Data sources
Baseline characteristics, including functional and health
characteristics as well as recent healthcare utilization,
were obtained from the following databases: CCRS;
OHIP claims database, which captures billing claims for
healthcare services provided by physicians; Ontario Drug
Benefit (ODB) database, which captures prescriptions
dispensed to individuals who are eligible to receive pub-
licly funded coverage of their prescription medications
(i.e., residents over the age of 65 as well as residents
living in LTC facilities); Registered Persons Database
(RPDB), which captures personal information such as
age, sex, and postal code. Finally, information related to
hospitalizations were obtained from the Discharge
Abstract Database (DAD), which captures information
on all discharges from acute care hospitals. Chronic
conditions were identified using algorithms validated by
[removed for blinding] and applied in previous studies
(Additional file 1) [32–41]. The datasets were linked
using unique encoded identifiers and analyzed at [removed
for blinding].

Exposure
The following criteria were used to identify residents with
dementia: 1) diagnosis of dementia during a previous
hospitalization (obtained from the DAD), 2) three or more
physician billing claims at least 30 days apart in a two-year
period (obtained from the OHIP claims database), 3) pre-
scription of a cholinesterase inhibitor (obtained from the
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ODB database), or 4) documentation of dementia or
Alzheimer’s disease AND Cognitive Performance Scale
score greater than or equal to 2 in index assessment
or in any previous RAI assessment, including those
administered for continuing care services (CCRS data-
base) and home care services (RAI-HC database). The
first three criteria of this algorithm have positive and
negative predictive values of 80.4 and 99.0%, respect-
ively, when applied to Ontario residents over the age
of 65 [41]. The last criterion was added to increase
the sensitivity of the algorithm.
Resident language was obtained from the index RAI

assessment. During these assessments, interviewers are
instructed to record the primary language spoken by the
resident, which is coded as English, French, or other.
Anglophones and Francophones were defined as residents
whose primary spoken language was English and French,
respectively, the two official languages of Canada. We
excluded residents whose primary language was other
than English or French. Language of the LTC facility was
defined using language designation status according to the
French Language Services Act [42], which is a provincial
law that requires government agencies to provide all or
some of their services in both English and French. In
Ontario, 16 LTC facilities are included in this law; we
defined these facilities as French facilities [43]. We defined
the remaining 612 facilities, which are only required to
provide services in English, as English facilities. Anglo-
phones in French facilities and Francophones in English fa-
cilities were considered to be living in language-discordant
facilities.

Outcome
All hospital admissions within 90 days of each resident’s
index assessment were identified from the DAD. The
primary outcome was binary; we compared residents
with at least one hospitalization (i.e., hospitalized) to res-
idents without any hospitalizations (i.e., not hospitalized)
during the 90-day follow-up period.

Statistical analysis
We performed descriptive analyses to compare the
characteristics of residents with and without dementia.
We also compared outcomes after stratifying by demen-
tia as well as language of the resident, language of the
LTC facility, and resident-facility language discordance.
Comparisons were performed using chi-square tests for
categorical variables, analysis of variance (ANOVA) for
normally distributed continuous variables, and the
Mann-Whitney U test for ordinal variables.
The associations between dementia, resident language,

facility language, and hospitalizations were further explored
with multivariate logistic regression analyses. We ran three
regression analyses; the first examined the relationship

between dementia, resident language, and hospitalizations,
while the second and third models considered resident
language and resident-facility language discordance as
effect modifiers of the association between dementia
and hospitalization. In the first model, both dementia
and resident language were included as independent
covariates. The second model (dementia*language) in-
cluded a categorical variable denoting the interaction
between dementia status and resident language (i.e.,
Anglophone without dementia, Francophone without de-
mentia, Anglophone with dementia, Francophone with
dementia), and the third model (dementia*discordance)
included a categorical variable denoting the interaction
between dementia status and resident-facility language
discordance (i.e., residents without dementia in language-
concordant facilities, residents without dementia in
language-discordant facilities, residents with dementia in
language-concordant facilities, residents with dementia in
language-discordant facilities). The reference categories
consisted of Anglophones without dementia (model 2)
and residents without dementia in language-concordant
facilities (model 3). All regression models adjusted for po-
tential confounders related to both resident characteristics
(age, sex, education, urban/rural status of prior residence,
number of prescription medications, Charlson Comorbid-
ity Index [44], Changes in health, End stage disease, and
Signs and Symptoms (CHESS) score [45], Activities of
Daily Living scale [46]) as well as facility characteristics
(income quintile of facility, urban/rural status of facility,
total number of beds). Statistical tests were two-tailed, and
the significance threshold was set at 0.05. We used SAS
9.3 (SAS Institute, Cary, NC) for all analyses.

Results
We included a total of 81,188 LTC residents who met
eligibility criteria. Residents with dementia represented
84.8% of the cohort. The baseline characteristics of the co-
hort are presented in Table 1. The proportion of female
residents was greater among residents with dementia.
Compared to residents without dementia, residents with
dementia were generally older, more likely to have
completed high school or university, and less likely to have
lived in a rural area prior to entering LTC. Overall, 96.0%
of residents were Anglophone and 97.7% of residents lived
in English LTC facilities. Overall, the proportion of
Francophones in English LTC facilities and Anglophones
in French LTC facilities was 2.8 and 1.1%, respectively.
Francophones (70.3%) were much more likely than Anglo-
phones (1.1%) to live in language-discordant facilities. The
proportion of Anglophones and Francophones did not
differ across residents with and without dementia; how-
ever, the proportion of residents in English LTC facilities
was greater for residents with dementia when compared
to residents without dementia.
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The functional status and health characteristics of the
cohort are presented in Table 2. Residents with demen-
tia tended to have fewer chronic conditions. (e.g., cancer,
CHF, COPD, diabetes) and fewer hospitalizations in the
3 months preceding their entry into the cohort; they
were also more likely to require total assistance with
their activities of daily living. Moreover, residents with
dementia experienced greater health decline (as deter-
mined by the CHESS score), and they were more likely
to have a history of mental illness or developmental
disability.
As shown in Table 3, residents with dementia were less

likely to be hospitalized during the study period when com-
pared to residents without dementia (10.5% vs. 20.3%; p <
0.001). The proportion of residents hospitalized was not

associated with the language of the resident, the language
of the LTC facility, or the resident-facility language discord-
ance. However, we observed a non-significant decrease in
hospitalizations for residents in language-concordant LTC
facilities for both Anglophones (12.0 and 12.8% in English
and French LTC facilities respectively) and Francophones
(9.7 and 11.6% for Francophones in French and English
LTC facilities, respectively).
After adjusting for potentially confounding variables, the

odds of hospitalization were 39% lower for residents with
dementia when compared to residents without dementia
(OR 0.61, 95% CI 0.57–0.65). The odds of hospitalization
were lower for Francophones than Anglophones; however,
this difference was not statistically significant (OR 0.91,
95% CI 0.81–1.03). Male sex, prescription of five or more

Table 1 Baseline characteristics of long-term care (LTC) residents in Ontario, stratified by dementia status

Baseline characteristics Dementia
(N = 68,814)

No Dementia
(N = 12,374)

Total
(N = 81,188)

P value

Sex – no. (%)

Female 45,655 (66.3%) 7968 (64.4%) 53,623 (66.0%) <.001

Male 23,159 (33.7%) 4406 (35.6%) 27,565 (34.0%)

Age (in years) +/− s.d. 85.9 +/− 7.3 84.8 +/− 8.7 85.7 +/− 7.6 <.001

Marital status – no. (%)

Not Married 28,528 (41.5%) 6496 (52.5%) 35,024 (43.1%) <.001

Married 13,417 (19.5%) 2534 (20.5%) 15,951 (19.6%)

Unknown 26,869 (39.0%) 3344 (27.0%) 30,213 (37.2%)

Education – no. (%)

Less than High School 18,387 (26.7%) 3440 (27.8%) 21,827 (26.9%) <.001

High School 11,926 (17.3%) 1965 (15.9%) 13,891 (17.1%)

Some Post-secondary 7269 (10.6%) 1319 (10.7%) 8588 (10.6%)

University Graduate 4836 (7.0%) 780 (6.3%) 5616 (6.9%)

Unknown 26,396 (38.4%) 4870 (39.4%) 31,266 (38.5%)

Urban/Rural Status of prior Residence – no. (%)

Urban 54,820 (79.7%) 9592 (77.5%) 64,412 (79.3%) <.001

Rural 10,680 (15.5%) 2410 (19.5%) 13,090 (16.1%)

Missing 3314 (4.8%) 372 (3.0%) 3686 (4.5%)

Language of Resident – no. (%)

English 66,014 (95.9%) 11,889 (96.1%) 77,903 (96.0%) 0.437

French 2800 (4.1%) 485 (3.9%) 3285 (4.0%)

Language of LTC Facility – no. (%)

English 67,304 (97.8%) 12,052 (97.4%) 79,356 (97.7%) 0.005

French 1510 (2.2%) 322 (2.6%) 1832 (2.3%)

Language concordance/discordance between
resident and LTC Facility – no. (%)

Anglophone in English Facility 65,305 (94.9%) 11,741 (94.9%) 77,046 (94.9%) 0.004

Anglophone in French Facility 709 (1.0%) 148 (1.2%) 857 (1.1%)

Francophone in English Facility 1999 (2.9%) 311 (2.5%) 2310 (2.8%)

Francophone in French Facility 801 (1.2%) 174 (1.4%) 975 (1.2%)
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medications, and number of comorbid chronic conditions
were associated with higher odds of hospitalization, while
prior residence in a rural area, very high health instability,
and total dependence for activities of daily living were
associated with lower odds of hospitalization in the
multivariate regression model (See Supplementary Table 1,
Additional file 2).
Next, we considered interactions between dementia

and resident language (Fig. 1) as well as dementia and
resident-facility language discordance (Fig. 2), while also

controlling for confounding variables. The adjusted odds
of hospitalization was greatest for Anglophones without
dementia; as illustrated in Fig. 1, the odds ratio was
significantly less than 1 for Anglophones with dementia
(OR 0.60, 95% CI 0.57–0.64), Francophones without de-
mentia (OR 0.71, 95% CI 0.53–0.93), and Francophones
with dementia (OR 0.59, 95% CI 0.52–0.68) when com-
pared to Anglophones without dementia. For residents
without dementia, the adjusted odds of hospitalization
did not differ significantly when comparing residents

Table 2 Functional and health characteristics of long-term care (LTC) residents in Ontario, stratified by dementia status

Baseline characteristics Dementia
(N = 68,814)

No Dementia
(N = 12,374)

Total
(N = 81,188)

P value

Number of Chronic Conditions – mean +/− s.d. 3.90 +/− 2.03 4.80 +/− 2.04 4.04 +/− 2.06 <.001

Chronic Conditions – no. (%)

Cancer 10,211 (14.8%) 3095 (25.0%) 13,306 (16.4%) <.001

CHF 18,673 (27.1%) 5462 (44.1%) 24,135 (29.7%) <.001

COPD 13,360 (19.4%) 3818 (30.9%) 17,178 (21.2%) <.001

Diabetes 23,758 (34.5%) 5202 (42.0%) 28,960 (35.7%) <.001

History of mental illness or developmental disability – no. (%)

Yes 6972 (10.1%) 1099 (8.9%) 8071 (9.9%) <.001

No 61,842 (89.9%) 11,275 (91.1%) 73,117 (90.1%)

Hospitalizations in last 90 days – no. (%)

0 54,889 (79.8%) 7414 (59.9%) 62,303 (76.7%) <.001

1–2 13,548 (19.7%) 4729 (38.2%) 18,277 (22.5%)

3–4 361 (0.5%) 220 (1.8%) 581 (0.7%)

5+ 16 (0.0%) 11 (0.1%) 27 (0.0%)

Prescription Medications – no. (%)

Less than 5 7113 (10.3%) 650 (5.3%) 7763 (9.6%) <.001

5 to 9 29,116 (42.3%) 3531 (28.5%) 32,647 (40.2%)

Greater than or equal to 10 32,585 (47.4%) 8193 (66.2%) 40,778 (50.2%)

Activities of Daily Living Scale – no. (%)

Independent 1671 (2.4%) 654 (5.3%) 2325 (2.9%) <.001

Supervision Required 3070 (4.5%) 787 (6.4%) 3857 (4.8%)

Limited Impairment 7712 (11.2%) 1706 (13.8%) 9418 (11.6%)

Extensive Assistance Required (1) 20,167 (29.3%) 3085 (24.9%) 23,252 (28.6%)

Extensive Assistance Required (2) 16,726 (24.3%) 3240 (26.2%) 19,966 (24.6%)

Dependent 14,156 (20.6%) 2545 (20.6%) 16,701 (20.6%)

Total Dependence 5302 (7.7%) 354 (2.9%) 5656 (7.0%)

CHESS score

No Health Instability 28,478 (41.4%) 4516 (36.5%) 32,994 (40.6%) <.001

Minimal Health Instability 24,711 (35.9%) 4327 (35.0%) 29,038 (35.8%)

Low Health Instability 11,161 (16.2%) 2470 (20.0%) 13,631 (16.8%)

Moderate Health Instability 3199 (4.6%) 764 (6.2%) 3963 (4.9%)

High Health Instability 1033 (1.5%) 235 (1.9%) 1268 (1.6%)

Very High Health Instability 232 (0.3%) 62 (0.5%) 294 (0.4%)

ADL Activities of Daily Living, CHESS Changes in Health, End-Stage Disease and Symptoms and Signs Scale, CHF Congestive Heart Failure, COPD Chronic
Obstructive Pulmonary Disease
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from language-discordant facilities to those from language-
concordant facilities (OR 0.87, 95% CI 0.66–1.13). However,
residents with dementia in both language-concordant
and language-discordant facilities had lower odds of
hospitalization when compared to residents without
dementia in language-concordant facilities (Fig. 2).

Discussion
In this study of LTC residents in Ontario, Canada, we
found that residents with dementia were less likely to be
hospitalized when compared to residents without de-
mentia, even after adjusting for the significantly greater
health stability and lower number of chronic conditions.

Table 3 Hospitalizations of long-term care (LTC) residents within 3 months of assessment

Hospitalized Within 3 Months
(N = 9718)

Not Hospitalized Within 3Months
(N = 71,470)

P value

Dementia status – no. (% denotes row percentage)

No dementia 2509 (20.3%) 9865 (79.7%) <.001

Dementia 7209 (10.5%) 61,605 (89.5%)

Language of Resident – no. (% denotes row percentage)

English 9354 (12.0%) 68,549 (88.0) 0.109

French 364 (11.1%) 2921 (88.9%)

Language of LTC Facility – no. (% denotes row percentage)

English 9513 (12.0%) 69,843 (88.0%) 0.298

French 205 (11.2%) 1627 (88.8%)

Language concordance/discordance between resident and
LTC Facility – no. (% denotes row percentage)

Anglophone in English Facility 9244 (12.0%) 67,802 (88.0%) 0.14

Anglophone in French Facility 110 (12.8%) 747 (87.2%)

Francophone in English Facility 269 (11.6%) 2041 (88.4%)

Francophone in French Facility 95 (9.7%) 880 (90.3%)

Fig. 1 Effect modification of dementia and resident language on hospitalizations*. * Adjusted for age, sex, education, urban/rural status of prior
residence, number of prescription medications, Charlson Comorbidity Index, CHESS score, Activities of Daily Living (ADL) scale) as well as facility
characteristics (income quintile of facility, urban/rural status of facility, total number of beds
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Francophone residents had lower odds of hospitalization
than Anglophone residents, but this difference was not
statistically significant (OR 0.91, 95% CI 0.81–1.03). We
investigated the interaction between dementia status and
linguistic factors (resident language and resident-facility
language discordance). For residents with dementia, the
risk of hospitalization was not influenced by linguistic
factors. However, the odds of hospitalization were 29%
less for Francophones without dementia when compared
to Anglophones without dementia. At the population-
level, Francophones are more frequent users of long-term
care; this finding has been attributed to the tendency of
Francophones to live in less affluent neighbourhoods and
in rural areas, where the community-based resources and
services are limited [47]. It is possible that Francophones
experienced a lower rate of hospitalization in this study
because they lacked support (e.g., from family and friends,
or financial) to assist them in transferring to and from
hospitals.
Previous studies have shown that residents of LTC fa-

cilities with dementia have lower rates of hospitalizations
than residents without dementia [28–30]. Several mech-
anisms have been proposed to explain this finding. First,
individuals with dementia tend to have less aggressive
end-of-life care goals; they are more likely to have “Do
Not Resuscitate” and “Do Not Hospitalize” orders when
compared to residents without dementia [28, 29]. Sec-
ond, residents with dementia generally enter long-term

care because of cognitive morbidity rather than physical
morbidity. In our study, residents with dementia tended
to have fewer chronic conditions and generally required
less assistance with their activities of daily living. Since
neurocognitive disorders are less amenable to medical
and surgical treatments than physical conditions, it is
possible that residents with dementia were less likely to
be hospitalized as a result of the paucity of treatment
options that could improve their quality of life or modify
the course of their illness. Finally, hospitalizations can
lead to a wide range of harmful events, such as delirium,
falls, functional decline, iatrogenic complications, and
infections [6–9]; since frail, elderly patients have an in-
creased risk of experiencing in-hospital harm, the decision
to admit a patient from a LTC facility must carefully bal-
ance the benefits and the risks, which can be significant.
The odds of hospitalization for residents without

dementia was 13% less in language-discordant facilities
than in language-concordant facilities; however, this dif-
ference was not statistically significant. We hypothesized
that residents in language-discordant facilities would
potentially experience a lower rate of hospitalization be-
cause of sub-optimal patient-provider communication,
which is critical for the provision of quality care. If
symptoms are not recognized or are underreported be-
cause of poor patient-provider communication, patients
may potentially have fewer investigations and fewer
hospitalizations. Since French facilities were defined as

Fig. 2 Effect modification of dementia and resident-facility language discordance on hospitalizations*. * Adjusted for age, sex, education, urban/
rural status of prior residence, number of prescription medications, Charlson Comorbidity Index, CHESS score, Activities of Daily Living (ADL) scale)
as well as facility characteristics (income quintile of facility, urban/rural status of facility, total number of beds
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facilities required by law to provide services in both Eng-
lish and French, it is possible that Anglophones in
French facilities did not experience many communica-
tion problems, thereby diminishing the magnitude of the
effect of language discordance at the population-level.
We had also hypothesized that the communication

deficits associated with cognitive impairment [11] would
act synergistically with language discordance, but we
found no such convincing effect. Some patients with
dementia are not able to provide accurate information
or reliable histories because of their condition; thus,
healthcare providers may be more likely to obtain collat-
eral information from caregivers or make inferences
from objective tests [48, 49]. As a result, the impacts of
poor patient-provider verbal communication may be
attenuated for patients with dementia.

Strengths and limitations
This study has many strengths, including its large
population-based cohort and its use of validated datasets
that allowed us to control for many potentially confound-
ing variables. However, this study also had limitations.
First, we did not have information pertaining to residents’
goals of care, which could have influenced the likelihood of
hospitalization [50]. Also, we did not have information on
whether the hospitalizations were clinically appropriate,
which may have affected hospitalization rates, especially if
some hospitalizations were avoidable or medically un-
necessary [50]. Moreover, resident language was obtained
from in-home assessments using RAI-MDS 2.0, a validated
questionnaire for frail, elderly residents. Since interviewers
may only record one language for each resident, it is
unclear how language was assigned to patients who speak
multiple languages. Furthermore, interviewers do not as-
sess language proficiency. However, preliminary analyses
performed by our group have shown that the language
variable in the CCRS database has a high level of agree-
ment (kappa = 0.76) with self-reported language spoken
at home (Batista et al., unpublished data, 2019). Simi-
larly, we were not able to control for language capaci-
ties of the LTC facilities (including interpreter use), nor
were we able to determine the language used by health
care providers when interacting with residents. We
assumed that health care professionals in English and
French facilities had a higher level of language compe-
tence in English and French, respectively. However, all
LTC facilities may provide services in French, including
those not required by law to do so. Thus, it is likely that
some residents received care in their mother tongue even
in settings that we deemed to be language-discordant.
Finally, our findings may not be generalizable to residents
who speak languages other than English or French, or those
residing in regions outside Ontario or Canada, where legis-
lation regarding language rights may be different.

Conclusions
In conclusion, residents of LTC facilities with dementia
were less likely to be hospitalized than residents without
dementia. Overall, Anglophones and Francophones were
equally likely to be hospitalized; however, Francophones
were less likely to be hospitalized than Anglophones
when considering the subgroup of residents without
dementia. This finding could be due to poor patient-
provider communication experienced by Francophone
residents in LTC facilities, leading to fewer investigations
and hospitalizations as a result of their symptoms being
unrecognized by their healthcare providers. Further re-
search is needed to investigate the complex interaction
between linguistic factors and quality of care, especially
among frail, elderly individuals with an increased risk of
cognitive and communication deficits.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12877-020-01806-2.

Additional file 1. Chronic conditions (Algorithm for chronic conditions).

Additional file 2. Predictors of hospitalization within 3 months of index
assessment (The odds of hospitalization for residents with dementia
compared to residents without dementia).

Additional file 3. Effect modification of dementia and resident
language on hospitalizations (dementia*language) (Regression analysis
denoting the interaction between dementia status and resident
language).

Additional file 4. Effect modification of dementia and resident-facility
language discordance on hospitalizations (dementia*discordance) (Re-
gression analysis denoting the interaction between dementia status and
resident-facility language discordance).

Abbreviations
LTC: Long-term care; CCRS: Continuing Care Reporting System; RAI-MDS
2.0: Resident Assessment Instrument – Minimum Data Set 2.0; OHIP: Ontario
Health Insurance Plan; ODB: Ontario Drug Benefit; RPDB: Registered Persons
Database; DAD: Discharge Abstract Database; RAI-HC: Resident Assessment
Instrument – Home Care; ANOVA: Analysis of variance; CHESS: Changes in
Health, End stage disease, and Signs and Symptoms; CHF: Congestive Heart
Failure; COPD: Chronic Obstructive Pulmonary Disease; OR: Odds Ratio;
CI: Confidence Interval

Acknowledgements
Not applicable.

Authors’ contributions
The manuscript is co-authored by KR, CW, RB, MR, ER, BK, DP, and PT. CW,
DP, and PT conceived the original idea and designed the study. KR, CW, RB,
and MR developed the analysis plan, while BK performed the statistical
analyses. KR and MR drafted the manuscript, and all co-authors provided
critical feedback and suggestions to help prepare the final manuscript. All
authors have read and approved the final manuscript.

Funding
This study was primarily supported by Institut du Savoir Montfort and the
funding is provided by Ontario SPOR SUPPORT Unit, which is supported by
the Canadian Institutes of Health Research and the Province of Ontario. This
study was also supported by ICES, which is funded by an annual grant from
the Ontario MOHLTC. The opinions, results, and conclusions reported in this
article are those of the authors and are independent from the funding
sources. No endorsement by ICES or the Ontario MOHLTC is intended or

Riad et al. BMC Geriatrics          (2020) 20:397 Page 8 of 10

https://doi.org/10.1186/s12877-020-01806-2
https://doi.org/10.1186/s12877-020-01806-2


should be inferred. ICES collects information most notably for purposes of
section 45 of Ontario’s Personal Health Information Protection Act (PHIPA).
PT is supported by a Physician Services Incorporated Graham Farquharson
Knowledge Translation fellowship.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request. The dataset
supporting the conclusions of this article is included within the article (and
its additional files).

Ethics approval and consent to participate
The use of data in this project was authorized under section 45 of Ontario’s
Personal Health Information Protection Act, which does not require review
by a Research Ethics Board but does go through an internal Privacy Impact
Assessment.

Consent for publication
Not Applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Faculty of Medicine, University of Ottawa, Ottawa, Canada. 2Institut du
Savoir Montfort, Ottawa, Canada. 3Bruyère Research Institute, Ottawa, Canada.
4Department of Medicine, Clinical Epidemiology Program, Ottawa Hospital
Research Institute, 1053 Carling Ave, Ottawa, ON K1Y 4E9, Canada. 5ICES,
Ottawa, Canada. 6Faculty of Health Sciences, University of Ottawa, Ottawa,
Canada.

Received: 16 June 2020 Accepted: 30 September 2020

References
1. World Health Organization. Dementia. 2020. https://www.who.int/news-

room/fact-sheets/detail/dementia. Accessed 8 Apr 2020.
2. Canadian Institute for Health Information. Continuing Care Reporting

System: Data Users Guide. 2020. https://secure.cihi.ca/free_products/CCRS-
external-data-users-guide-2017-2018-en-web.pdf. Accessed 8 Apr 2020.

3. Sloane PD, Zimmerman S, Gruber-Baldini AL, Hebel JR, Magaziner J, Konrad
TR. Health and functional outcomes and health care utilization of persons
with dementia in residential care and assisted living facilities: comparison
with nursing homes. The Gerontologist. 2005;45(suppl):124–34.

4. Payne J, Sheppard J-M, Steinberg M, Warren A, Baker A, Steele C, et al.
Incidence, prevalence, and outcomes of depression in residents of a long-
term care facility with dementia. Int J Geriatr Psychiatry. 2002;17:247–53.

5. Tammy H, Slaughter SE, Bill H, Amberley O, Carla I. Hearing loss and
cognitive-communication test performance of long-term care residents
with dementia: effects of amplification. J Speech Lang Hear Res. 2016;
59(6):1533–42.

6. Creditor MC. Hazards of hospitalization of the elderly. Ann Intern Med. 1993;
118(3):219–23.

7. Friedman SM, Mendelson DA, Bingham KW, McCann RM. Hazards of
hospitalization: residence prior to admission predicts outcomes. The
Gerontologist. 2008;48(4):537–41.

8. Lefevre F, Feinglass J, Potts S, Soglin L, Yarnold P, Martin GJ, et al.
Iatrogenic complications in high-risk. Elderly Patients Arch Intern Med.
1992;152(10):2074–80.

9. Kobewka DM, van Walraven C, Turnbull J, Worthington J, Calder L,
Forster A. Quality gaps identified through mortality review. BMJ Qual
Saf. 2017;26(2):141–9.

10. Small JA, Gutman G. Recommended and Reported Use of
Communication Strategies in Alzheimer Caregiving. Alzheimer Dis Assoc
Disord. 2002;16(4):270–8.

11. Potkins D, Myint P, Bannister C, Tadros G, Chithramohan R, Swann A, et al.
Language impairment in dementia: impact on symptoms and care needs in
residential homes. Int J Geriatr Psychiatry. 2003;18(11):1002–6.

12. Rousseaux M, Sève A, Vallet M, Pasquier F, Mackowiak-Cordoliani MA. An
analysis of communication in conversation in patients with dementia.
Neuropsychologia. 2010;48(13):3884–90.

13. Banovic S, Zunic L, Sinanovic O. Communication difficulties as a result of
dementia. Mater Socio Med. 2018;30(2):221–4.

14. Squires A, Jacobs EA. Language and communication issues impact
healthcare providers around the world. Int J Nurs Stud. 2016;54:5–6.

15. de Moissac D, Bowen S. Impact of language barriers on quality of care and
patient safety for official language minority Francophones in Canada. J
Patient Exp. 2019;6(1):24–32.

16. Bowen S. Language barriers in access to health care. Health Canada. 2001;
https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/hcs-sss/alt_
formats/hpb-dgps/pdf/pubs/2001-lang-acces/2001-lang-acces-eng.pdf.
Accessed 8 Apr 2020.

17. Yeo S. Language barriers and access to care. Annu Rev Nurs Res. 2004;
22:59–73.

18. John-Baptiste A, Naglie G, Tomlinson G, Alibhai SMH, Etchells E, Cheung A,
et al. The effect of English language proficiency on length of stay and in-
hospital mortality. J Gen Intern Med. 2004;19(3):221–8.

19. Goldman RD, Amin P, Macpherson A. Language and length of stay in the
pediatric emergency department. Pediatr Emerg Care. 2006;22(9):640–3.

20. Rawal S, Srighanthan J, Vasantharoopan A, Hu H, Tomlinson G, Cheung AM.
Association between limited English proficiency and revisits and
readmissions after hospitalization for patients with acute and chronic
conditions in Toronto, Ontario, Canada. JAMA. 2019;322(16):1605–7.

21. Gallagher R, Porter S, Monuteaux M, Stack A. Unscheduled return visits to
the emergency department: the impact of language. Pediatr Emerg Care.
2013;29(5):579–83.

22. Karliner LS, Kim SE, Meltzer DO, Auerbach AD. Influence of language barriers
on outcomes of hospital care for general medicine inpatients. J Hosp Med.
2010;5(5):276–82.

23. Cohen AL, Rivara F, Marcuse EK, McPhillips H, Davis R. Are language barriers
associated with serious medical events in hospitalized pediatric patients?
Pediatrics. 2005;116(3):575–9.

24. Lion KC, Rafton SA, Shafii J, Brownstein D, Michel E, Tolman M, et al.
Association between language, serious adverse events, and length of stay
among hospitalized children. Hosp Pediatr. 2013;3(3):219–25.

25. Hines AL, Andrews RM, Moy E, Barrett ML, Coffey RM. Disparities in rates of
inpatient mortality and adverse events: race/ethnicity and language as
independent contributors. Int J Environ Res Public Health. 2014;11(12):
13017–34.

26. Sentell T, Chang A, Ahn HJ, Miyamura J. Maternal language and adverse
birth outcomes in a statewide analysis. Women Health. 2016;56(3):257–80.

27. Reaume M, Batista R, Talarico R, Guerin E, Rhodes E, Carson S, Prud’homme
D, Tanuseputro P. The impact of hospital language on the rate of in-
hospital harm. A retrospective cohort study of home care recipients in
Ontario, Canada. BMC Health Serv Res. 2020;20(1):340.

28. Burton LC, German PS, Gruber-Baldini AL, Hebel JR, Zimmerman S,
Magaziner J, et al. Medical Care for Nursing Home Residents: differences by
dementia status. J Am Geriatr Soc. 2001;49(2):142–7.

29. Li Q, Zheng NT, Temkin-Greener H. Quality of end-of-life Care of Long-Term
Nursing Home Residents with and without dementia. J Am Geriatr Soc.
2013;61(7):1066–73.

30. Fried TR, Mor V. Frailty and hospitalization of long-term stay nursing home
residents. J Am Geriatr Soc. 1997;45(3):265–9.

31. Batista R, Prud’homme D, Hsu AT, Guérin E, Bouchard L, Rhodes E, et al. The
health impact of living in a nursing home with a predominantly different
spoken language. J Am Med Dir Assoc. 2019;20(12):1649–51.

32. Muggah E, Graves E, Bennett C, Manuel DG. The impact of multiple chronic
diseases on ambulatory care use; a population based study in Ontario,
Canada. BMC Health Serv Res. 2012;12(1):452.

33. Koné Pefoyo AJ, Bronskill SE, Gruneir A, Calzavara A, Thavorn K, Petrosyan Y,
et al. The increasing burden and complexity of multimorbidity. BMC Public
Health. 2015;15(1):415.

34. Mondor L, Maxwell CJ, Bronskill SE, Gruneir A, Wodchis WP. The relative
impact of chronic conditions and multimorbidity on health-related quality
of life in Ontario long-stay home care clients. Qual Life Res. 2016;25(10):
2619–32.

35. Mondor L, Maxwell CJ, Hogan DB, Bronskill SE, Gruneir A, Lane NE, et al.
Multimorbidity and healthcare utilization among home care clients with
dementia in Ontario, Canada: A retrospective analysis of a population-based
cohort. PLoS Med. 2017;14(3):e1002249 Brayne C, editor.

36. Gruneir A, Bronskill SE, Maxwell CJ, Bai YQ, Kone AJ, Thavorn K, et al. The
association between multimorbidity and hospitalization is modified by

Riad et al. BMC Geriatrics          (2020) 20:397 Page 9 of 10

https://www.who.int/news-room/fact-sheets/detail/dementia
https://www.who.int/news-room/fact-sheets/detail/dementia
https://secure.cihi.ca/free_products/CCRS-external-data-users-guide-2017-2018-en-web.pdf
https://secure.cihi.ca/free_products/CCRS-external-data-users-guide-2017-2018-en-web.pdf
https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/hcs-sss/alt_formats/hpb-dgps/pdf/pubs/2001-lang-acces/2001-lang-acces-eng.pdf
https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/hcs-sss/alt_formats/hpb-dgps/pdf/pubs/2001-lang-acces/2001-lang-acces-eng.pdf


individual demographics and physician continuity of care: a retrospective
cohort study. BMC Health Serv Res. 2016;16(1):154.

37. Lane NE, Maxwell CJ, Gruneir A, Bronskill SE, Wodchis WP. Absence of a
socioeconomic gradient in older adults’ survival with multiple chronic
conditions. EBioMedicine. 2015;2(12):2094–100.

38. Petrosyan Y, Bai YQ, Koné Pefoyo AJ, Gruneir A, Thavorn K, Maxwell CJ, et al.
The relationship between diabetes care quality and diabetes-related
hospitalizations and the modifying role of comorbidity. Can J Diabetes.
2017;41(1):17–25.

39. Thavorn K, Maxwell CJ, Gruneir A, Bronskill SE, Bai Y, Koné Pefoyo AJ, et al.
Effect of socio-demographic factors on the association between
multimorbidity and healthcare costs: a population-based, retrospective
cohort study. BMJ Open. 2017;7(10):e017264.

40. Mondor L, Cohen D, Khan AI, Wodchis WP. Income inequalities in
multimorbidity prevalence in Ontario, Canada: a decomposition analysis of
linked survey and health administrative data. Int J Equity Health. 2018;17(1):90.

41. Jaakkimainen RL, Bronskill SE, Tierney MC, Herrmann N, Green D, Young
J, et al. Identification of physician-diagnosed Alzheimer’s disease and
related dementias in population-based administrative data: a validation
study using family physicians’ electronic medical records. J Alzheimers
Dis. 2016;54(1):337–49.

42. Government of Ontario. O. Reg. 398/93: Designation of Public Services
Agencies. 2020. https://www.ontario.ca/laws/regulation/930398. Accessed 8
Apr 2020.

43. Government of Ontario. Designation of Public Services Agencies. 2014.
https://www.ontario.ca/laws/view. Accessed 29 Dec 2020.

44. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying
prognostic comorbidity in longitudinal studies: development and validation.
J Chronic Dis. 1987;40(5):373–83.

45. Hirdes JP, Frijters DH, Teare GF. The MDS-CHESS scale: a new measure to
predict mortality in institutionalized older people. J Am Geriatr Soc. 2003;
51(1):96–100.

46. Morris JN, Fries BE, Morris SA. Scaling ADLs within the MDS. J Gerontol A
Biol Sci Med Sci. 1999;54(11):M546–53.

47. Guérin E, Batista R, Hsu AT, Gratton V, Chalifoux M, Prud’homme D, et al.
Does end-of-life care differ for Anglophones and Francophones? A
retrospective cohort study of decedents in Ontario, Canada. J Palliat Med.
2019;22(3):274–81.

48. Grossman M, Irwin DJ. The Mental Status Examination in Patients With
Suspected Dementia. Contin Minneap Minn. 2016;22(2 Dementia):385–403.

49. Hildreth KL, Church S. Evaluation and management of the elderly patient
presenting with cognitive complaints. Med Clin North Am. 2015;99(2):311–35.

50. Tanuseputro P, Hsu A, Chalifoux M, Talarico R, Kobewka D, Scott M,
et al. Do-not-resuscitate and do-not-hospitalize orders in nursing
homes: who gets them and do they make a difference? J Am Med Dir
Assoc. 2019;20(9):1169–74.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Riad et al. BMC Geriatrics          (2020) 20:397 Page 10 of 10

https://www.ontario.ca/laws/regulation/930398
https://www.ontario.ca/laws/view

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design and population
	Data sources
	Exposure
	Outcome
	Statistical analysis

	Results
	Discussion
	Strengths and limitations

	Conclusions
	Supplementary information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

