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Abstract

Background The COVID-19 pandemic disproportionately affected frail individuals, especially those living in long-
term care (LTC) homes. This study examined the role of linguistic factors on COVID-19 related outcomes in LTC homes.

Methods We performed a population-based, retrospective cohort study of residents living in LTC homes in Ontario,
Canada who were diagnosed with COVID-19 between March 31, 2020 and March 31, 2021. Resident language,
obtained from LTC assessments, was used to classify residents into one of the three linguistic groups: Anglophone
(English), Francophone (French), and allophone (other language). Language of the LTC home was determined using
a person-time representation of the languages spoken by residents within each LTC home. We defined LTC facilities
as French homes when Francophone residents contributed more than 25% of the person-days, and allophone homes
when allophone residents contributed more than 50% of the person-days. Residents whose language corresponded
to the language of the LTC home in which they were living were said to have received language-concordant care,
while all other residents were said to have received language-discordant care. The outcomes of this study were ED
visits, hospitalizations, and mortality within 90 days.

Results We included a total of 26,829 LTC residents (20,315 Anglophones, 1,032 Francophones, and 5,482 allophones)
living in 572 LTC homes (502 English, 28 French, 42 allophone) who were diagnosed with COVID-19. LTC residents
who lived in language-discordant homes were more likely to have ED visits (adjusted HR 1.12,95% CI 1.01-1.25)

and hospitalizations (adjusted HR 1.15, 95% Cl 1.02-1.29) when compared to LTC residents who lived in language-
concordant homes. Residents-facility language discordance was not associated with overall mortality (adjusted HR
1.00, 95% C10.91-1.10) or in hospital mortality (adjusted HR 1.04, 95% C| 0.88-1.23).

Conclusion Residents living in language-discordant LTC facilities experienced more ED visits and hospitalizations
following diagnosis of COVID-19. The findings of this study highlight the importance of providing frail, vulnerable
individuals with linguistically concordant care.
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Introduction

Coronavirus disease 2019 (COVID-19) has caused over
7,000,000 deaths worldwide [1]. Epidemiological data
during the first year of the pandemic identified sev-
eral individual-level risk factors for developing severe
COVID-19 (including death), notably advanced age and
chronic diseases (especially cancer, cardiovascular dis-
ease, chronic obstructive pulmonary disease, diabetes,
hypertension, and obesity) [2, 3]. The combination of
these risk factors, in addition to crowded living condi-
tions and frequent contact with healthcare profession-
als, resulted in residents of long-term care (LTC) homes
being disproportionately affected during the COVID-
19 pandemic [4, 5]. This was especially evident during
the first two waves of the pandemic (March—June 2020
and September 2020-January 2021) [4, 5], prior to the
introduction of vaccines or treatments [6]. During this
period, approximately 50% of COVID-19 deaths in the
developing world were among residents of LTC homes
[7]. Canadians living in LTC homes made up nearly 10%
of COVID-19 cases and nearly two-thirds of COVID-19
deaths [5], despite the fact that there are only approxi-
mately 200,000 LTC beds across the country [8], which
represents 0.5% of the population [9]. The situation was
similar in the United States, where LTC residents rep-
resent only 1% of the population, yet accounted for one
third of COVID-19 deaths [10].

Social determinants of health had a profound impact
on COVID-19 infection rates, morbidity, and mortality
[11]. Epidemiological studies consistently showed that
ethnicity, immigration status, and socioeconomic status
were independent risk factors for COVID-19 outcomes
[11]. However, few studies explored the role of linguistic
factors, despite a growing body of evidence that language
barriers contribute to adverse health outcomes prior to
the COVID-19 pandemic, especially amongst older, frail
residents receiving home care or living in LTC homes
[12-14]. For instance, four population-based studies
found that Americans who primarily spoke a language
other than English were significantly more likely to be
diagnosed with COVID-19 (on the basis of a positive test
result) [15-18]. Other studies showed that non-English
speaking Americans diagnosed with COVID-19 were
more likely to be admitted to hospital [19], and were also
more likely to experience longer hospitalizations [20]
requiring aggressive interventions such as intubation
[21]. However, these studies generally excluded residents
of LTC homes, and none of them examined language dis-
cordance, which occurs when patients receive care in a
language other than their primary, or preferred, language.

The impact of language discordance in LTC homes dur-
ing the COVID-19 pandemic warrants further investiga-
tion, as it represents a potentially modifiable risk factor
which could be the target of interventions to avoid similar
outcomes in the future (i.e., by asking individuals to spec-
ify their preferred language at the time of entry into LTC
or hospital, and providing them with the option of living
in a language-concordant LTC home and/or receiving
hospital language-concordant services, whenever pos-
sible). Language discordance may represent an important
barrier to appropriate advance care planning in older,
frail individuals who are at risk of experiencing health
decline resulting in hospitalization or death following
diagnosis of COVID-19 [2, 3]. While studies have shown
that Do-Not-Hospitalize (DNH) and Do-Not-Resuscitate
(DNR) orders in LTC homes decrease unnecessary hospi-
talizations and life-sustaining treatments [22], the litera-
ture suggests that ethnic and linguistic minorities are less
likely to have advance care plans [23].

The objectives of this study were to: (1) compare health
outcomes of Ontarians living in LTC homes following
diagnosis of COVID-19 (i.e., ED visits, hospitalizations,
and death) stratified by linguistic group, and (2) deter-
mine whether resident-facility language concordance/
discordance contributed to disparities observed across
health outcomes.

Methods

Study design and population

We conducted a population-based, retrospective cohort
study of all residents living in publicly funded LTC
homes in Ontario, Canada, between January 15, 2019
and March 31, 2020 who were subsequently diagnosed
with COVID-19 between March 31, 2020 and March 31,
2021. Residents were censored at 1 year after diagnosis of
COVID-19 or at time of death, whichever occurred first.
We excluded residents who: (1) were younger than 18 or
older than 105 years at the index assessment, (2) were
not Ontario residents during the 5 years preceding their
index assessment, (3) were not eligible for the Ontario
Health Insurance Plan (OHIP) on the date of the index
assessment.

Data sources

We used administrative databases at ICES (previously
the Institute for Clinical Evaluative Sciences), an inde-
pendent, nonprofit research institute whose legal status
under Ontario’s health information privacy law allows
it to collect and analyze health care and demographic
data, without consent, for health system evaluation
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and improvement. We obtained data on LTC residents
through the Continuing Care Reporting System, which
collects information on all LTC residents using the Resi-
dent Assessment Instrument Minimum Dataset (RAI-
MDS), version 2.0 [24]. LTC residents complete this
assessment annually, while abbreviated assessments may
be performed more frequently (i.e., if there is a significant
change in health status) [24]. The first assessment per-
formed during the enrolment period (January 15, 2019 to
March 31, 2020) was used to define the cohort and deter-
mine residents’ baseline characteristics.

The Registered Persons Database (RPDB) provided
residents’ age, sex and postal code. The 2016 Statis-
tics Canada Census was used to obtain neighbourhood
income quintile and urban/rural status (by linkage of
postal codes), while the Immigration, Refugees and Citi-
zenship Canada (IRCC) Permanent Resident’s Database
was used to identify immigrants who became permanent
residents after 1985. Chronic diseases were identified in
administrative data using algorithms validated by ICES
and applied in previous studies (see Appendix 1) [25—
28]. The Charlson Comorbidity Index was derived from
chronic diseases identified in administrative data (see
Appendix 1) rather than self-reported data obtained from
resident assessments. Residents with COVID-19 were
identified through the COVID-19 Integrated Testing
Data (C19INTGR), which captured all cases of COVID-
19 by combining information from three different data
sources: Ontario Laboratories Information System, dis-
tributed testing laboratories (within the COVID-19
Provincial Diagnostic Network), and the Public Health
Ontario Case and Contact Management Solution (previ-
ously known as the integrated Public Health Information
System) [29]. At the onset of the COVID-19 pandemic,
the Ontario Ministry of Health directed LTC homes
to screen residents for symptoms twice daily, and to
administer COVID-19 tests to any residents who devel-
oped symptoms, and also to residents who were exposed
to a person known to have COVID-19 [30]. Finally, the
National Ambulatory Care Reporting System (NACRS)
and the Discharge Abstract Database (DAD) provided
data on ambulatory care visits and admissions to acute
care treatment facilities, respectively. These datasets were
linked using unique encoded identifiers and analyzed at
ICES.

Exposure

We obtained resident language from the RAI-MDS. Dur-
ing these assessments, interviewers are instructed to
determine the resident’s primary language by listening,
observing and, if necessary, asking the resident (or their
family member or care provider) for clarification. In this
study, we defined Anglophones and Francophones as
residents whose primary language spoken was English or
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French, respectively, while we defined the remaining resi-
dents as allophones, which is a term used by the Govern-
ment of Canada to refer to residents who identify with a
linguistic group other than English or French [31].

Since we do not have information on the languages
spoken by individual healthcare providers in LTC homes,
we derived facility language by considering the frequency
of individual linguistic groups represented within LTC
homes. For the purposes of defining facility language,
Allophones languages were combined to form groups of
mutually understandable languages (i.e., closely related
languages that may be understood without prior famil-
iarity or special effort, such as Portuguese and Spanish)
[32-34]. We calculated the person-time representation
of each linguistic group (English, French, and allophone
languages) by dividing the total person-days for each lin-
guistic group in a given LTC facility (i.e., length of stay in
days for each linguistic group in LTC facility) by the over-
all person-days for that same LTC facility (i.e., length of
stay in days for all residents in LTC facility). We defined
LTC facilities as French homes when Francophone resi-
dents contributed more than 25% of the person-days,
and allophone homes when allophone residents contrib-
uted more than 50% of the person-days. We used a lower
threshold to define French homes because prior analyses
conducted by our group found that this threshold had
better sensitivity (85%) and specificity (97%) for identify-
ing homes that are designated by law to provide services
in French [35]. The remaining LTC facilities were defined
as English homes. This definition of facility language was
chosen to be consistent with prior studies performed in
LTC homes in Ontario, Canada [36, 37].

Resident-facility language concordance/discordance
was defined as the concordance/discordance between
resident language and facility language. Residents were
said to have received language-concordant care if the
language of the facility corresponded to their linguistic
group, while all other residents were said to have received
language-discordant care. A complete description of resi-
dent language, including list of mutually understandable
languages, is presented in Appendix 2.

Outcomes

We identified ED visits, hospitalizations, and mortality
within 90 days of index assessment. For residents admit-
ted to hospital, we also obtained the following in-hospital
outcomes from the DAD: length of stay in hospital (count
variable), admission to Intensive Care Unit (ICU) (binary
variable), length of stay (in days) in ICU (count variable).

Statistical analysis

We performed descriptive analyses to compare resi-
dent characteristics and outcomes across linguistic
groups, and after stratifying by resident-facility language
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concordance/discordance. Data were compared across
linguistic groups using analysis of variance for continu-
ous variables and chi-squared tests for categorical vari-
ables. The association between resident-facility language
concordance/discordance and ED visits, hospitalizations,
death (any location), death (in-hospital) was estimated
using Cox regression to model the time to the first ED
visit, hospitalization, and death, respectively. For each
of these outcomes, we ran a single Cox regression model
with multiple exposure variables: resident language
(Anglophones, Francophones, allophones), facility lan-
guage (English homes, French homes, allophone homes),
and resident-facility language concordance/discordance.
When considering the outcomes of ED visits and hos-
pitalizations, we used a cause-specific hazard function
to account for the competing risk of death. Adjusted
analyses included the potential confounders of resident
language, facility language, age at the time of COVID-
19 diagnosis, sex, neighbourhood income quintile of the
resident prior to entry into LTC, geographic region of the
resident prior to entry into LTC, urban/rural residence of
the resident prior to entry into LTC, immigration status,
Charlson Comorbidity Index [38], activities of daily liv-
ing (ADL) scale [39], cognitive performance scale, and
changes in health, end-stage disease, signs and symptoms
(CHESS) score, geographic region of the LTC home, and
urban/rural residence of the LTC home, size of the LTC
home (i.e., number of beds). We employed multilevel
modeling with geographic region of the LTC home and
urban/rural residence of the LTC home both included
as fixed effects. We performed complete case analysis by
excluding all observations with missing data for any of
the variables included in the regression analysis (=398,
1.4%). Statistical tests were 2-tailed and the significance
threshold was set at 0.05. Statistical analyses were per-
formed using SAS version 9.4 (SAS Institute Inc).

Ethics approval and consent to participate

ICES is a prescribed entity under Sect. 45 of Ontario’s
Personal Health Information Protection Act. Section 45
authorizes ICES to collect personal health information,
without consent, for the purpose of analysis or compil-
ing statistical information with respect to the manage-
ment of, evaluation or monitoring of, the allocation of
resources to or planning for all or part of the health sys-
tem. Projects conducted under Sect. 45, by definition, do
not require review by a Research Ethics Board. This proj-
ect was conducted under Sect. 45, and approved by ICES’
Privacy and Compliance Office.

Results

We identified a total of 26,829 LTC residents who were
diagnosed with COVID-19 during one of the first two
waves of the pandemic (March—June 2020 and September
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2020-January 2021). Most LTC residents in the cohort
were Anglophone (75.7%), while Francophones and
allophones represented 3.8% and 20.4% of the cohort,
respectively. The overwhelming majority of respondents
(96.5%) were 60 years of age or older. A study flow dia-
gram is presented in Appendix 3.

Individual-level characteristics

Baseline characteristics of the cohort are presented in
Table 1. Compared to Anglophones, Francophones and
allophones were older at the time of COVID-19 diagno-
sis. Both Francophones and allophones tended to have
resided in lower-income neighbourhoods prior to entry
into LTC. A greater proportion of Francophones had
previously lived in rural areas (especially in eastern and
northern Ontario), while most allophones had previously
lived in urban areas. The proportion of recent immigrants
was greater among allophones when compared to anglo-
phones and francophones. The burden of multimorbidity
was similar across linguistic groups (denoted by Charlson
comorbidity index). Both Francophones and allophones
tended to have more severe cognitive impairment when
compared to Anglophones. Allophones were more likely
to have functional limitations, while Francophones were
more likely to have greater health declines, denoted by
higher CHESS score.

Facility-level characteristics

The individuals in our cohort resided in 572 differ-
ent LTC homes at the time of COVID-19 diagnosis (see
Table 2). We identified 502 (87.8%) English homes, 28
(4.9%) French homes, and 42 (7.3%) allophone homes.
French homes were over-represented in eastern Ontario
and in rural areas, while allophone homes were found
exclusively in urban areas. French homes tended to have
fewer residents than both English homes and allophone
homes.

Outcomes

We identified 4,546 ED visits and 3,001 hospitalizations
during the 90-day follow up period. As shown in Table 3,
the rates of both ED visits and hospitalizations were low-
est for Francophones (71,321 and 32,471 per 100,000
person-years, respectively) and highest for allophones
(115,791 and 86,713 per 100,000 person-years, respec-
tively). Length of stay in hospital was similar across all
three linguistic groups (p=0.84). Of the 3,001 hospital-
izations identified during the study period, 283 (9.4%)
included an ICU admission. Francophones tended to
have more ICU admissions and have longer stays in
the ICU, but neither difference was statistically signifi-
cant. The proportion of LTC residents who died within
90 days of COVID-19 diagnosis was higher for Franco-
phones (18.3%) and allophones (18.5%) compared to



Reaume et al. BMC Geriatrics (2025) 25:667

Page 5 of 11

Table 1 Baseline characteristics of long-term care (LTC) residents in Ontario who were diagnosed with COVID-19 during the first two

waves of the pandemic, stratified by resident language

Individual Characteristics Anglophones Francophones Allophones P-value
(N=20,315) (N=1,032) (N=5,482)
Sociodemographic characteristics
Age — mean +/- s.d. 82.1+/-11.2 83.8+/-10.2 85.9+/-9.1 <0.01
Sex — no. (%) <0.01
Female - no. (%) 13,024 (64.1%) 720 (69.8%) 3,710 (67.7%)
Male - no. (%) 7,291 (35.9%) 312 (30.2%) 1,772 (32.3%)
Neighbourhood income quintile prior to entry into LTC — no. (%) <0.01
1 (lowest) 5,835 (28.7%) 282 (27.3%) 1,792 (32.7%)
2 4,847 (23.9%) 258 (25.0%) 1,189 (21.7%)
3 3,524 (17.3%) 195 (18.9%) 1,048 (19.1%)
4 3,213 (15.8%) 144 (14.0%) 728 (13.3%)
5 (highest) 2,656 (13.1%) 124 (12.0%) 683 (12.5%)
Missing 240 (1.2%) 29 (2.8%) 42 (0.8%)
Geographic region prior to entry into LTC - no. (%) <0.01
Eastern 1,678 (8.3%) 644 (62.4%) 187 (3.4%)
Northern 1,160 (5.7%) 269 (26.1%) 83 (1.5%)
Other 17,450 (85.9%) 111 (10.8%) 5,209 (95.0%)
Missing 27 (0.1%) 8 (0.8%) 3(0.1%)
Urban/Rural residence prior to entry into LTC — no. (%) <001
Urban 18,290 (90.0%) 748 (72.5%) 5,382 (98.2%)
Rural 1,805 (8.9%) 255 (24.7%) 67 (1.2%)
Missing 220 (1.1%) 29 (2.8%) 33 (0.6%)
Recent Immigrantt <0.01
Yes 742 (3.7%) 18 (1.7%) 1,435 (26.2%)
No 19,573 (96.3%) 1,014 (98.3%) 4,047 (73.8%)
Functional Status & Health Characteristic
Charlson Comorbidity Index — mean +/- s.d. 08+/-14 0.7+/-14 09+4/-15 <0.01
ADL scale — no. (%) <0.01
Independent 271 (1.3%) ( .9%) 31 (0.6%)
Supervision Required 758 (3.7%) 9 (2.8%) 172 (3.1%)
Limited Impairment 1,392 (6.9%) (7 6%) 329 (6.0%)
Extensive Assistance Required 11,106 (54.7%) 553 (53.6%) 2,688 (49.0%)
Dependent/Total dependence 6,788 (33.4%) 342 (33.1%) 2,261 (41.2%)
Cognitive Performance Scale - no. (%) <0.01
Intact 1,636 (8.1%) 52 (5.0%) 279 (5.1%)
Borderline intact 1,693 (8.3%) 60 (5.8%) 303 (5.5%)
Mild impairment 2,904 (14.3%) 140 (13.6%) 772 (14.1%)
Moderate or moderate-to-severe impairment 10,037 (49.4%) 530 (51.4%) 2,806 (51.2%)
Severe or very severe impairment 4,045 (19.9%) 250 (24.2%) 1,321 (24.1%)
CHESS Score - no. (%) <001
No Health Instability 8,977 (44.2%) 424 (41.1%) 2,550 (46.5%)
Minimal Health Instability 7,360 (36.2%) 380 (36.8%) 1,967 (35.9%)
Low Health Instability 2,884 (14.2%) 163 (15.8%) 692 (12.6%)
Moderate Health to Very High Health Instability 1,094 (5.4%) 65 (6.3%) 272 (5.0%)

Note: ADL Activities of Daily Living, CHESS Changes in Health, End-Stage Disease, Signs, and Symptoms

1 Residents who immigrated to Canada and were granted citizenship and/or permanent residency after 1985

Anglophones (16.5%). A greater proportion of allophones
(8.7%) died in hospital when compared to Anglophones
(4.6%) and Francophones (2.2%).

Of the 26,829 LTC residents with COVID-19 included
in this study, 22,047 (82.2%) lived in language-concordant

homes, while 4,782 (17.8%) lived in language-discordant
homes. The overwhelming majority of Anglophones
(94.2%) lived in English homes. About three quarters
of Francophones (75.4%) lived in French homes, while
slightly more than one third of allophones (38.9%) lived
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Table 2 Facility level characteristics of long-term care (LTC) homes in Ontario, stratified by facility language
Facility Characteristics English French Allophone P-value
(N=502) (N=28) (N=42)
Geographic region of LTC home - no. (%) <0.01
Eastern 37 (7.4%) 16 (57.1%) 1(2.4%)
Northern 30 (6.0%) 11(39.3%) 1(2.4%)
Other 433 (86.3%) 1(3.6%) 40 (95.2%)
Missing 2 (0.4%) 0 (0.0%) 0 (0.0%)
Urban/Rural residence of LTC home - no. (%) <0.01
Urban 409 (81.5%) 17 (60.7%) 42 (100.0%)
Rural 91 (18.1%) 11(39.3%) 0 (0.0%)
Missing 2 (0.4%) 0 (0.0%) 0 (0.0%)
Total number of — no. (%) 0.15
1to49 28 (5.6%) 2(7.1%) 3(7.1%)
50to0 99 152 (30.3%) 12 (42.9%) 8 (19.0%)
100 to 149 140 (27.9%) 7 (25.0%) 8 (19.0%)
150+ 182 (36.3%) 7 (25.0%) 23 (54.8%)

Table 3 Outcomes for long-term care (LTC) residents in Ontario who were diagnosed with COVID-19 during the first two waves of the

pandemic, stratified by resident language

Outcomes Anglophones Francophones Allophones P-valuet
(N=20,315) (N=1,032) (N=5,482)

Healthcare utilization
ED visits — rate per 100,000 person-years 92,967 71,321 115,791 <0.01
Hospitalizations — rate per 100,000 person-years 59,311 32,471 86,713 <0.01
Admission to ICU - no. (%) 206 (10.8%) 9(16.7%) 68 (9.0%) 013
Length of stay in ICU — mean (days) +/- s.d. 8.0+/-186 13.0+/-218 52+4/-50 0.29
Length of stay in hospital - mean (days) +/- s.d. 14.6 +/-21.2 144 +4/-17.0 14.14/-19.2 0.84

Mortality — no. (%)
Any setting — no. (%) 3,350 (16.5%) 189 (18.3%) 1,014 (18.5%) <0.01
In hospital — no. (%) 938 (4.6%) 23 (2.2%) 479 (8.7%) <001

tOutcomes were compared across linguistic groups using analysis of variance (ANOVA) for continuous variables and chi-squared tests for categorical variables

Table 4 Outcomes for long-term care (LTC) residents in Ontario who were diagnosed with COVID-19 during the first two waves of the
pandemic, stratified by resident-facility language concordance/discordance

Outcomes Total
(N=26,829)
Language-concordant homes Language-discordant homes P-valuet
(N=22,047) (N=4,782)
Healthcare utilization
ED visits — rate per 100,000 person-years 93,249 113,575 <0.01
Hospitalizations — rate per 100,000 person-years 60,554 79,659 <0.01
Admission to ICU — no. (%) 220 (10.4%) 63 (10.5%) 0.93
Length of stay in ICU — mean (days) +/- s.d. 794/-18.1 58+/-9.2 0.37
Length of stay in hospital - mean (days) +/- s.d. 144 +/-20.8 14.5 +/-19.9 0.95
Mortality
Any setting — no. (%) 3,681 (16.7%) 872 (18.2%) 0.01
In hospital — no. (%) 1,101 (5.0%) 339 (7.1%) <0.01

tOutcomes were compared across linguistic groups using analysis of variance (ANOVA) for continuous variables and chi-squared tests for categorical variables

in allophone homes. A breakdown of the cohort stratified
by both resident language and facility language is found
in Appendix 4.

As shown in Table 4, LTC residents who lived in lan-
guage-discordant homes tended to have more ED visits
(113,575 per 100,000 person-years) and hospitalizations

(79,659 per 100,000 person-years) compared to LTC resi-
dents who lived in language-concordant homes (93,249
and 60,554 per 100,000 person-years). Overall, there was
no statistically significant difference for length of stay in
hospital, ICU admission, or length of stay in ICU when
comparing LTC residents in language-discordant homes
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Outcomes Adjusted HR (95% ClI)
ED Visits 1.12 (1.01-1.25) —
Hospitalizations 1.15 (1.02-1.29) ———
Mortality

Any setting 1.00 (0.91-1.10) —

In hospital 1.04 (0.88-1.23) —e—

[ |
0.50 1.0 2.0

Fig. 1 Adjusted outcomes for long-term care (LTC) residents in Ontario who were diagnosed with COVID-19 during the first two waves of the pandemic,

stratified by resident-facility language concordance/discordance

to LTC residents in language-concordant homes. The
proportion of LTC residents who died within 90 days of
COVID-19 diagnosis was higher amongst those living
in language-discordant homes than those living in lan-
guage-concordant homes (18.2% vs. 16.7%, p=0.01). Sim-
ilarly, LTC residents who lived in language-discordant
homes tended to die in hospital more often than LTC
residents who lived in language-concordant homes (7.1%
vs. 5.0%, p<0.01). Outcomes stratified by each linguistic
group are presented in Appendix 5.

In the adjusted multivariable regression analyses
(Fig. 1), we found that LTC residents who lived in lan-
guage-discordant homes were more likely to visit the ED
(HR 1.12, 95% CI 1.01-1.25) and be admitted to hospital
(HR 1.15, 95% CI 1.02—1.29) when compared to LTC resi-
dents who lived in language-concordant homes. How-
ever, LTC residents who lived in language-discordant
homes were not more likely to die during the follow-up
period (HR 1.00, 95% CI 0.91-1.10 for death in any set-
ting; HR 1.04, 95% CI 0.88-1.23 death in hospital). Com-
plete regression models are presented in Appendix 6.

Language-concordant care is the reference group in all
analyses. Values to the left of the line of null effect denote
lower risk of ED visits, hospitalizations, or mortality dur-
ing the 90-day follow-up period for residents living in
language-discordant LTC homes; values to the right of
the line of null effect denote high risk of ED visits, hos-
pitalizations, and mortality during the 90-day follow-up
period for residents living in language-discordant LTC
homes. Effect sizes adjusted for resident language, facil-
ity language, age at the time of COVID-19 diagnosis, sex,
neighbourhood income quintile of the resident prior to
entry into LTC, geographic region of the resident prior
to entry into LTC, urban/rural residence of the resident
prior to entry into LTC, immigration status, Charlson
Comorbidity Index, activities of daily living (ADL) scale,
cognitive performance scale, and changes in health, end-
stage disease, signs and symptoms (CHESS) score, geo-
graphic region of the LTC home, urban/rural residence

of the LTC home, size of the LTC home (i.e., number of
beds).

Discussion

In this study of LTC residents who were diagnosed with
COVID-19 during the first two waves of the pandemic,
we found that allophones had higher rates of ED visits,
hospitalizations, and death within 90 days of COVID-
19 diagnosis when compared to Francophones and
allophones. Furthermore, those who lived in language-
discordant homes were more likely to have ED visits
and hospitalizations within 90 days of COVID-19 diag-
nosis, even after adjusting for resident language, facil-
ity language, and potentially confounding variables. We
believe that this association was driven, at least in part,
by cultural and/or linguistic factors acting as barriers to
advance care planning. While advance care planning is
not required by law in Ontario, the overwhelming major-
ity of LTC facilities have standardized forms to document
advance directives [40], including limits on escalation of
care (i.e., DNH and DNR orders), which prevent unnec-
essary hospitalizations and life-sustaining treatments
[22]. However, the literature suggests that ethnic minori-
ties are less likely to have properly documented advance
care plans when compared to the ethnic majority group
[23]. One study of LTC residents in Ontario, Canada
also found that residents’ whose primary language was
a language other than English or French were less likely
to have DNH and/or DNR orders [41]. Therefore, it is
possible that residents without advance care plans may
have been offered interventions and treatments deemed
appropriate and/or necessary by their physician (includ-
ing transfers to acute care treatment facilities, which may
have exceeded the level of care that residents or residents’
families would have accepted if an advance care plan
were properly documented). It is of note that, despite
visiting the emergency room and being hospitalized at a
greater rate, those that received language-discordant care
in the home did not have improved mortality rates.
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The majority of residents who lived in language-discor-
dant homes were allophones, a group that was also more
likely to have ED visits and hospitalizations in the multi-
variable regression analysis, i.e. even after controlling for
potential confounders. Prior studies have found that allo-
phones prefer community-based care rather than acute
treatment; [42, 43] if these preferences were incorporated
into the decision to transfer residents to acute care treat-
ment facilities, one would have expected allophones (and,
by extension, residents in language-discordant homes) to
have had fewer ED visits and hospitalizations when com-
pared to Anglophone and Francophone residents. Yet,
our results indicate the opposite was in fact happening.
This provides further support for our hypothesis that the
advance care plans of allophones may not have appro-
priately represented their wishes regarding advance care
planning. Finally, we propose that proximity to acute care
treatment facilities may have also had an impact on ED
visits and hospitalizations. Given that most allophones
lived in either English or allophone homes, which are
generally found in urban areas, transfers to acute care
treatment facilities may have been considered less bur-
densome when compared to residents living in French
homes, which tended to be more rural. However, the
increased likelihood of ED visits and hospitalizations
persisted in the multivariable regression analysis, after
adjusting for geographic location and urban/rural status.

Resident-facility language discordance was not a risk
for mortality within 90 days of COVID-19 diagno-
sis. We propose several explanations for this finding,
which did not support our hypothesis that residents in
language-discordant homes would be more likely to die
after COVID-19 diagnosis when compared to residents
in language-concordant homes. Language barriers are
thought to negatively impact the quality and safety of
care by hindering the accuracy and timeliness of diagno-
ses, thereby delaying the implementation of appropriate
management plans [44—46]. Since our study primarily
took place during a period of time where neither vac-
cines nor treatments were available in Canada [6], delays
in diagnosis and/or treatment attributed to language bar-
riers were unlikely to result in differential outcomes. Of
note, approximately three quarters of the residents in
our study had at least moderate cognitive impairment (as
denoted by the Cognitive Performance Scale), which may
have contributed to communication barriers even in the
absence of language barriers. This would attenuate any
effect of language concordance/discordance, since a pro-
portion of residents living in language-concordant homes
would experience communication barriers, and thus face
similar experiences as those living in language-discor-
dant homes. Finally, our cohort included residents with
advanced age, frailty, and multimorbidity, all of which are
known to be risk factors for mortality after COVID-19
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diagnosis [2, 3]. It is possible that the impact of language
barriers on survival was negligible when compared to
these risk factors.

Limitations

This study has several limitations. First, we obtained
resident language from resident assessments. Previ-
ous analyses conducted by our group showed substan-
tial agreement (k=0.76) between the language variable
obtained from long-term care assessments and the lan-
guage most often spoken at home in the Canadian Com-
munity Health Survey [47, 48]. However, interviewers can
only record one language during resident assessments;
therefore, we were not able to distinguish unilingual resi-
dents from multilingual residents. Such misclassification
should be non-differential, thereby resulting in the effect
size being biased towards the null. Second, the quality of
the data collected during resident assessments could be
impacted by language barriers, as interviewers (who are
predominantly Anglophone) may not have been able to
accurately elicit information from Francophone and
allophone residents. Furthermore, some of the variables
collected (such as ADL scale and cognitive performance
scale) have not been validated among Francophone or
allophone populations. Next, we defined facility language
using a person-time representation of the languages spo-
ken by residents in each LTC home. Thus, the interpreta-
tion of our analysis assumes that LTC facilities with a high
proportion of residents who speak a given language are
also staffed by healthcare providers who speak that same
language. Unfortunately, we do not have information on
the languages spoken by individual healthcare provid-
ers in LTC homes to confirm or refute this assumption.
Additionally, we do not have individual-level data on race
or ethnicity, which means that we could not assess for the
independent associations of culture and language on the
outcomes of interest. If we had adjusted for race or eth-
nicity, we believe that the association attributable to lan-
guage would have been attenuated, at the expense of any
association due to race or ethnicity. Finally, we did not
adjust for advance directives. While this information is
collected (by way of chart review) during resident assess-
ments, prior studies of LTC residents in Ontario, Canada,
have shown that DNH orders are infrequently used [41,
49], strongly associated with baseline health instabil-
ity [41, 49], and often overturned [49]. It is also unclear
if DNH and DNR orders that were documented during
annual resident assessments would be accurate during
the study period. In March 2020, the Ontario Ministry
of Health directed LTC homes to review advanced direc-
tives for all residents; [30] changes made shortly after the
onset of the COVID-19 pandemic may not have been
captured immediately by annual resident assessments.
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Conclusion

Ontarians living in LTC who were diagnosed with
COVID-19 experienced more ED visits and hospitaliza-
tions when they resided in language-discordant facilities
compared to those who resided in language-concordant
facilities, even after controlling for potential confound-
ers. The findings of this study highlight the importance
of providing frail, vulnerable residents with linguistically
concordant care to reduce unnecessary, burdensome
transfers to acute care and minimize the risk of adverse
or undesired health outcomes. At the time of applica-
tion for LTC, individuals should be asked their preferred
language and, whenever possible, be provided with the
option of living in a language-concordant LTC home. For
those who reside in language-discordant facilities, we
recommend that trained interpreters be involved at fre-
quent and regular intervals, especially when discussing
sensitive topics, such as advance care planning.
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