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Abstract

IMPORTANCE Patients who live in minority language communities often receive health care
services of lower quality and safety compared with patients who speak the majority language. Yet the
outcomes associated with care provided by physicians who speak a patient’s primary language
remain unknown.

OBJECTIVE To examine patient-physician language concordance and the risk of major adverse
cardiovascular events (MACEs) among patients with hypertension.

DESIGN, SETTING, AND PARTICIPANTS This retrospective cohort study identified adults with self-
reported hypertension in the Canadian Community Health Survey, a national survey that collects
data from a representative sample of Canadians, from January 1, 2003, to December 31, 2014.
Respondents (excluding those living in Quebec) had their hospitalization and mortality records linked
to their survey responses. Data were analyzed from October 2023 to May 2024.

EXPOSURES Respondents’ primary home language was defined using language spoken most often
at home. Language spoken with a regular physician was used to measure patient-physician language
concordance. Respondents who spoke to their regular physician in their primary home language
were classified as having received language-concordant care, while all other respondents were
classified as having received language-discordant care.

MAIN OUTCOMES AND MEASURES MACEs within 5 years of survey completion.

RESULTS Among the 124 583 patients included in this study, 114 239 (91.7%) spoke English, 4790
(3.8%) spoke French, 325 (0.3%) spoke an Indigenous language, and 5229 (4.2%) spoke an
allophone (ie, other) language. The mean (SD) age of the cohort was 63.7 (14.8) years; 57.1% of the
patients reported their sex as female. Very few respondents who spoke an Indigenous language at
home (<4.6%) received language-concordant care. For French-speaking patients, there was no
statistically significant difference in the risk of MACE between those who received language-
concordant care and those who received language-discordant care (hazard ratio [HR], 1.09; 95% CI,
0.86-1.36). Allophone-speaking patients who received language-concordant care were 36% less
likely to experience MACE (HR, 0.64; 95% CI, 0.51–0.80) compared with allophone-speaking
patients who received language-discordant care.

CONCLUSIONS AND RELEVANCE This retrospective cohort study found large disparities in both
access to language-concordant care and risk of MACEs. These findings suggest that language-
concordant care could potentially improve the health of individuals in minority language
communities.
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Key Points
Question Is patient-physician language

concordance associated with

cardiovascular outcomes among

patients with hypertension living in

minority language communities?

Findings In this cohort study of 124 583

patients with hypertension in Canada,

5229 (4.2%) who primarily spoke an

allophone language (ie, language other

than English, French, or an Indigenous

language) were identified. Allophones

experienced 36% fewer major adverse

cardiovascular events when they

received care from physicians who

spoke their primary home language

compared with those who received care

from physicians who did not speak their

primary home language.

Meaning The findings of this study

suggest that patient-physician language

concordance is associated with a lower

risk of cardiovascular outcomes among

patients with hypertension.
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Introduction

Hypertension is one of the most important modifiable risk factors for cardiovascular disease1,2 and
one of the leading causes of morbidity and mortality across the world.3 While the age-adjusted
prevalence of hypertension has remained stable over the past 3 decades, the absolute number of
persons with hypertension has doubled.4 Hypertension affects approximately one-third of the
world’s adult population4 and nearly half of all adults living in the US.5,6 Despite global public health
initiatives aimed at improving early detection and treatment of hypertension,7-9 the prevalence of
poorly controlled hypertension remains high.5-8 It is therefore not surprising that hypertension is one
of the most common reasons for visiting a physician in a primary care setting10 and is responsible for
approximately 10% of direct health care costs worldwide.11,12

As linguistic diversity across North America continues to increase,13,14 an increasing proportion
of the population is at risk of experiencing poor health outcomes as a result of living in a minority
language community, which occurs when an individual’s preferred language is not spoken by most
residents in the region in which they live.14 Several studies have highlighted the role of language as a
social determinant of health in the management of chronic diseases.15-18 For instance, studies
conducted in the US have reported that non–English-speaking patients with diabetes, hypertension,
and dyslipidemia who receive primary care from physicians who speak their preferred language (ie,
language-concordant care) have better glycemic,19-21 blood pressure,19 and low-density lipoprotein
cholesterol control19,21 compared with patients who received care communicated only in English (ie,
language-discordant care). However, none of these studies was specifically designed or powered to
assess patient-physician language concordance in terms of end-organ complications of chronic
diseases. Patient-physician language discordance is potentially modifiable via, for example, referral
of patients to physicians with proficiency in their preferred language or use of interpretation services,
which can decrease the risk of adverse outcomes in situations of patient-physician language
discordance when linguistic matching is not possible.22,23 Further investigation of this important risk
factor is warranted.

The objective of this study was to examine patient-physician language concordance and the risk
of major adverse cardiovascular events (MACEs) among a cohort of Canadians with hypertension.
We hypothesized that patients with hypertension who received language-concordant care would
have better outcomes compared with patients with hypertension who received language-
discordant care.

Methods

Study Design and Population
We conducted a population-based retrospective cohort study using the Canadian Community Health
Survey (CCHS).24 This cohort consisted of individuals older than 18 years with self-reported
hypertension who were included in one of the annual cycles of the CCHS from January 1, 2003, to
December 31, 2014.25 The cohort was then linked to administrative data to identify disease-specific
outcomes. This study follows the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) reporting guideline for observational studies.26 The microdata files from
the CCHS are made publicly available through a mechanism set out by legislation and regulation.24,27

As such, ethics approval was not required for their use (as outlined by the Tri-Council Policy
Statement, article 2.2).28

Setting
Canada has a population of nearly 37 million people living in 10 provinces and 3 territories.29 The two
languages spoken most frequently are English and French, with 92.9% of the population speaking
one of these two languages at home according to the 2021 census.30 English is the language spoken
most often at home by 57.1% of Canadians, while French is the language spoken most often at home
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by 17.6% of Canadians.30 Both English and French are recognized as official languages at the federal
level; New Brunswick is the only province where both English and French have official language
status in all branches of the provincial government.14 French is the official language in Quebec, and
English is the official language in the remaining provinces.14 The territories recognize English, French,
and several Indigenous languages as official languages (eTable 1 in Supplement 1).14

Data Sources
The CCHS is an annual cross-sectional survey conducted by Statistics Canada that collects health
information for the Canadian population.24 The CCHS uses a standardized questionnaire to collect
information on social determinants of health, health status, and health care use.24 Additional
information regarding sampling frame, survey design, and survey weights are presented in the
eMethods in Supplement 1.

Statistics Canada has linked the CCHS to several national databases, including the Canadian Vital
Statistics Database (CVSD) and the Discharge Abstract Database (DAD).27 During CCHS assessments,
interviewers ask respondents to provide consent for record linkage, which is then performed using
either probabilistic record linkage (CVSD) or deterministic record linkage (DAD).27 The linkage rate
for the CCHS cycles used in this study was 95.1%. Respondents who could not be successfully linked
to both CVSD and DAD were excluded. The CVSD collects medical information (including cause of
death) on all deaths, while the DAD collects data on admissions to acute care treatment facilities.27

The DAD captures hospitalizations for all provinces and territories except for Quebec, while
hospitalizations in Manitoba have only been recorded in the DAD since April 1, 2004.31 For this
reason, we excluded CCHS respondents living in Quebec and those living in Manitoba before April 1,
2004. Respondents were followed up until December 31, 2017.

Exposure
We defined respondents’ primary home language using language spoken most often at home. We
created 4 mutually exclusive linguistic groups: English only (anglophone), French only (francophone),
Indigenous language only, and other language only (allophone). We restricted the group of
Indigenous-speaking respondents to those who self-identified as First Nations, Inuit, or Métis, as
these are 3 groups of Indigenous peoples recognized by the Canadian Constitution.32 For some
respondents, language spoken most often at home did not correspond to one of the languages
collected in the CCHS and was therefore coded as other. We classified these respondents as
Indigenous speaking if they identified as First Nations, Inuit, or Métis, or as allophone speaking if they
reported having immigrated to Canada. Respondents who spoke multiple languages at home were
excluded if two or more of their languages corresponded to different linguistic groups (eg, English,
French, Indigenous, and allophone), as these respondents could not be confidently assigned to a
single linguistic group. We recognize the importance of avoiding pan-Indigenous language to
describe the unique culture, linguistic, and historical experiences of different tribal groups; however,
due to limitations around sample size, we made a decision to incorporate all Indigenous languages
into a single category. A complete list of individual languages collected in the CCHS is presented in
eTable 2 in Supplement 1.

Patient-physician language concordance was defined as concordance between the
respondents’ primary home language and the language spoken with their regular physician.
Respondents were said to have received language-concordant care if the language spoken with their
regular physician corresponded to their linguistic group. Indigenous-speaking and allophone-
speaking patients who spoke to their regular physician in a language coded as other were also
considered to have received language-concordant care. All other respondents were said to have
received language-discordant care.
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Covariates
We obtained the following baseline covariates from the CCHS: age, sex (male, female), marital status
(single, married or common law), educational level (less than high school, high school graduate,
postsecondary graduate), household income (quintiles 1 [lowest] to 5 [highest]), geographic region
(western provinces/territories, Ontario, Maritime provinces), urban or rural residence, Indigenous
identity, immigrant status, self-reported knowledge of English, diabetes, history of heart disease,
obesity (body mass index <25.0, 25.0-29.9, �30.0, calculated as weight in kilograms divided by
height in meters squared), smoking (daily or occasionally, former, never), and history of stroke.

Outcomes
The primary outcome was first occurrence of MACEs within 5 years of survey completion. MACE was
defined as acute coronary syndrome hospitalization, heart failure hospitalization, stroke
hospitalization, or cardiovascular death. Secondary outcomes included individual components of the
primary outcome, as well as all-cause hospitalization and all-cause death. Outcomes were identified
through diagnostic codes, which have previously been validated to identify MACEs through
administrative data.33,34 Definitions of outcomes, with corresponding diagnostic codes, are
presented in eTable 3 in Supplement 1.

Statistical Analysis
Data analysis was conducted from October 2023 to May 2024. We censored respondents at 5 years
from CCHS assessments to minimize bias related to changes in health status during the follow-up
period and/or misclassification with respect to the language spoken with the regular physician. Some
patients may have had a different regular physician during the follow-up period, which could have
resulted in exposure to both language-concordant and language-discordant care, depending on the
linguistic abilities of the physician.

We report patient characteristics for each linguistic group (mean [SD] for continuous variables
and number [percentage] for categorical variables). Outcomes for patients receiving language-
concordant and language-discordant care are reported as percentages and were compared using the
log-rank test. To comply with Statistics Canada policy on confidentiality and privacy,35 categorical
variables with small sample sizes (n <15) are not reported due to risk of identifying individual
respondents.

Multivariable Cox proportional hazards regression models were used to assess patient-
physician language concordance and the primary and secondary outcomes. We planned to run
separate regression models for each linguistic group representing a minority language community
(ie, 1 for francophone, 1 for Indigenous, and 1 for allophone cohorts), but we could only perform
analyses for the francophone and allophone groups (ie, 2 regression models) owing to the small
number of Indigenous-speaking respondents who received care in an Indigenous language. Patients
receiving language-discordant care were the reference group. Models were adjusted for age, sex,
marital status, educational level, household income, geographic region, urban or rural residence,
immigration status, history of cardiovascular disease (defined as history of heart disease or stroke),
diabetes, obesity, and smoking. We used a cause-specific hazard model to adjust for the competing
risk of death (or noncardiovascular death, where applicable). Proportional hazards assumption was
assessed by visual inspection of the Kaplan-Meier survival curves for each of the primary and
secondary outcomes. We performed multiple imputations by chained equations to address missing
data (eTable 4 in Supplement 1).

We tested for interactions between patient-physician language concordance and prespecified
subgroups of interest. To do so, we ran multivariable Cox proportional hazards regression models for
each baseline characteristic of interest with an additional term denoting the interaction between
patient-physician language concordance and the given baseline characteristic. We then compared
the extended model (including the interaction term) and complete model (without the interaction
term) using a multivariate Wald test.36

JAMA Network Open | Equity, Diversity, and Inclusion Patient-Physician Language Concordance and CVD in Patients With Hypertension

JAMA Network Open. 2025;8(2):e2460551. doi:10.1001/jamanetworkopen.2024.60551 (Reprinted) February 19, 2025 4/14

Downloaded from jamanetwork.com by The University of Hong Kong Libraries user on 09/10/2025

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.60551&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.60551
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.60551&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.60551


Adjusted hazard ratios (HRs) and their 95% CIs were estimated. Statistical tests were 2-tailed,
and the significance threshold was set at P < .05. All analyses were performed using R software,
version 4.2.3 (R Foundation for Statistical Computing).37

Results

We studied 124 583 patients with self-reported hypertension (Figure 1). The mean (SD) age of the
cohort was 63.7 (14.8) years; 57.1% of the patients reported their sex as female. Complete baseline
characteristics of the cohort are presented in Table 1.

A total of 114 239 individuals were in the anglophone cohort (91.7%), 4790 in the francophone
cohort (3.8%), 325 in the Indigenous cohort (0.3%), and 5229 in the allophone (4.2%) cohort. A
complete list of individual Indigenous and allophone languages represented in this study, with
frequencies corresponding to each language, is presented in eTable 5 and eTable 6 in Supplement 1.
The mean (SD) age was lower among respondents who spoke an Indigenous language (52.9 [18.4]
years) compared with the anglophone (63.7 [14.8] years), francophone (63.5 [13.9] years), and
allophone (63.6 [15.2] years) cohorts. Patients whose primary home language was a language other
than English had lower levels of education (45.6% of francophones [2184 of 4790] and 38.9% of
allophones [2034 of 5229] had not completed high school) and income (30.8% of francophones
[1474 of 4790] and 39.5% of allophones [2068 of 5229] were in the lowest household income
quintile) compared with those in the anglophone group (only 27.6% had not completed high school
[31 519 of 114 239] and only 23.1% were in the lowest household income quintile [26 385 of 114 239]).
Most allophone-speaking patients (90.0% [4705 of 5229]) immigrated to Canada. Self-reported
knowledge of English was similar across the 3 nonanglophone linguistic groups (77.8% for French-
speaking patients [3729 of 4790]; 86.8% for Indigenous-speaking patients [282 of 325]; and 80.4%
for allophone-speaking patients [4203 of 5229]).

Individuals in the anglophone, francophone, and allophone groups were equally likely to have a
regular physician (anglophone, 94.1% [107 497 of 114 239]; francophone, 95.4% [4569 4790]; and
allophone, 95.9% [5013 of 5229]), while less than half of the respondents who spoke an Indigenous

Figure 1. Study Flow Diagram

779 304 CCHS respondents from 2003 to 
2014 (inclusively)

662 393 Consented to have their survey data 
linked to administrative data

629 833 Linked to administrative data

493 256 Outside of Quebec and in Manitoba 
after April 1, 2004

448 266 Age >18 y

129 227 With hypertension

124 583 Reported speaking 1 language 
at home

116 911 Excluded, did not consent to have their 
survey data linked to administrative data

32 560 Survey data could not be linked to 
administrative data

130 317
6260

Living in Quebec
Living in Manitoba prior to
April 1, 2004

136 577 Excluded

44 990 Age ≤18 y

319 039 Without hypertension

4644 Reported speaking other language that 
could not be classified or who reported 
speaking multiple languages corresponding 
to different linguistic groups

CCHS indicates Canadian Community Health Survey.
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Table 1. Baseline Characteristics of Patients With Hypertension, Stratified by Linguistic Group

Baseline characteristic

Linguistic group, No. (%)

Anglophone
(n = 114 239)

Francophone
(n = 4790)

Indigenous
(n = 325)

Allophone
(n = 5229)

Sociodemographic

Age, mean (SD), y 63.7 (14.8) 63.5 (13.9) 52.9 (18.4) 63.6 (15.2)

Age range, y

<60 40 300 (35.3) 1738 (36.3) 187 (57.5) 1843 (35.2)

60-75 45 103 (39.5) 1966 (41.0) 95 (29.2) 2002 (38.3)

≥75 28 836 (25.2) 1086 (22.7) 43 (13.2) 1384 (26.5)

Sex

Female 65 178 (57.1) 2894 (60.4) 199 (61.2) 2914 (55.7)

Male 49 061 (42.9) 1896 (39.6) 126 (38.8) 2315 (44.3)

Marital status

Single 49 824 (43.6) 2020 (42.2) 165 (50.8) 1573 (30.1)

Married or
common law

64 310 (56.3) 2762 (57.7) 160 (49.2) 3653 (69.9)

Missing 105 (0.1) 8 (0.2) 0 3 (0.1)

Educational level

Less than high school 31 519 (27.6) 2184 (45.6) 216 (66.5) 2034 (38.9)

High school graduate 27 101 (23.7) 696 (14.5) 41 (12.6) 872 (16.7)

Postsecondary graduate 54 576 (47.8) 1853 (38.7) 62 (19.1) 2252 (43.1)

Missing 1043 (0.9) 57 (1.2) 6 (1.8) 71 (1.4)

Household income
quintile

1 (Lowest) 26 385 (23.1) 1474 (30.8) NAa 2068 (39.5)

2 24 370 (21.3) 1120 (23.4) NAa 1130 (21.6)

3 20 252 (17.7) 724 (15.1) NAa 669 (12.8)

4 16 985 (14.9) 625 (13.0) NAa 456 (8.7)

5 (Highest) 16 380 (14.3) 487 (10.2) NAa 296 (5.7)

Missing 9867 (8.6) 360 (7.5) NAa 610 (11.7)

Geographic region

Western provinces/territories 46 552 (40.7) 324 (6.8) ≥297 (≥91.4)b 2174 (41.6)

Ontario 46 372 (40.6) 1644 (34.3) <15 (<4.6)b 2975 (56.9)

Maritime provinces 21 315 (18.7) 2822 (58.9) <15 (<4.6)b 80 (1.5)

Urban/rural residence

Rural 34 097 (29.8) 2183 (45.6) 181 (55.7) 465 (8.9)

Urban 80 142 (70.2) 2607 (54.4) 144 (44.3) 4764 (91.1)

Indigenous identity

Yes 4835 (4.2) 180 (3.8) 325 (100.0) <15 (<0.3)b

No 104 838 (91.8) 4575 (95.5) 0 ≥3990 (≥76.3)b

Missing 4566 (4.0) 35 (0.7) 0 1225 (23.4)

Immigrant

Yes 14 788 (12.9) 89 (1.9) 0 4705 (90.0)

No 99 272 (86.9) 4699 (98.1) 325 (100.0) 481 (9.2)

Missing 179 (0.2) 2 (<.01) 0 43 (0.8)

Knowledge of English
(self-reported)c

Yes NRd 3729 (77.8) 282 (86.8) 4203 (80.4)

No NRd 1060 (22.1) 43 (13.2) 1023 (19.6)

Missing NRd 1 (<.01) 0 3 (0.1)

(continued)
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language at home (40.9% [133 of 325]) had a regular physician. Nearly all those in the anglophone
cohort (99.6% [107 097 of 114 239]) spoke to their physician in English, while 68.6% of the patients
in the francophone cohort (3134 of 4790) and 34.1% of those in the allophone cohort (1708 of 5229)
received language-concordant care. Very few respondents who spoke an Indigenous language at
home (<4.6%) received language-concordant care. Baseline characteristics of the francophone and
allophone cohorts stratified by patient-physician language concordance are presented in eTable 7 in
Supplement 1.

Primary Outcome: MACEs
The percentage of individuals in the francophone cohort who experienced MACEs did not differ
significantly comparing those who received language-concordant care with those who received
language-discordant care in the unadjusted analysis (8.7% [272 of 3134] vs 9.1% [130 of 1432];
P = .62). Patients in the allophone group who received language-concordant care were less likely to
experience MACEs compared with those in the allophone group who received language-discordant
care in the unadjusted analysis (6.5% [111 of 1708] vs 9.1% [301 of 3305]; P < .001). Complete results
for the unadjusted analysis of secondary outcomes stratified by patient-physician language
concordance are presented in Table 2.

In the adjusted models (Figure 2), there was no statistically significant difference in the risk of
MACEs when comparing patients in the francophone group who received language-concordant care
with those in the francophone-group who received language-discordant care (HR, 1.09; 95% CI,
0.86-1.36). Compared with patients in the allophone group who received language-discordant care,

Table 1. Baseline Characteristics of Patients With Hypertension, Stratified by Linguistic Group (continued)

Baseline characteristic

Linguistic group, No. (%)

Anglophone
(n = 114 239)

Francophone
(n = 4790)

Indigenous
(n = 325)

Allophone
(n = 5229)

Comorbidity

Diabetes 22 087 (19.3) 919 (19.2) 69 (21.2) 1108 (21.2)

History of heart disease 19 603 (17.2) 847 (17.7) 49 (15.1) 808 (15.5)

Obesity (BMI)

Normal (<25.0) 31 282 (27.4) 1366 (28.5) 67 (20.6) 1775 (33.9)

Overweight (25.0-29.9) 41 942 (36.7) 1803 (37.6) 102 (31.4) 1940 (37.1)

Obese (≥30.0) 35 501 (31.1) 1413 (29.5) 101 (31.1) 1086 (20.8)

Missing 5514 (4.8) 208 (4.3) 55 (16.9) 428 (8.2)

Smoking

Current 20 421 (17.9) 770 (16.1) 169 (52.0) 469 (9.0)

Former 60 552 (53.0) 2562 (53.5) 113 (34.8) 1685 (32.2)

Never 32 960 (28.9) 1447 (30.2) 41 (12.6) 3062 (58.6)

Missing 306 (0.3) 11 (0.2) 2 (0.6) 13 (0.2)

History of stroke 4755 (4.2) 192 (4.0) 19 (5.8) 250 (4.8)

Health care interactions

Regular physician

Yes 107 497 (94.1) 4569 (95.4) 133 (40.9) 5013 (95.9)

No 6703 (5.9) 220 (4.6) 192 (59.1) 216 (4.1)

Missing 39 (<.01) 1 (<.01) 0 0

Patient-physician language
concordancee

Yes 107 097 (99.6) 3134 (68.6) <15 (<4.6)b 1708 (34.1)

No 383 (0.4) 1432 (31.3) ≥118 (≥36.3)b 3305 (65.9)

Missing 17 (<.01) 3 (0.1) 193 (59.4) 0

Abbreviations: BMI, body mass index (calculated as
weight in kilograms divided by height in meters
squared); NA, not asked; NR, not relevant.
a Questions pertaining to household income were not

asked of respondents living in the territories.
b Categorical variables with small sample sizes (n <15)

were not reported due to risk of identifying
individual respondents.

c Variable derived from question that asks
respondents whether they speak English and French
well enough to conduct a conversation in each
language. Answer choices include English only,
French only, both English and French, and neither
English nor French. Respondents who answered
English only or both English and French were
considered to have knowledge of English, while
those who answered French only and neither English
nor French were considered to not have knowledge
of English.

d Variable not relevant for respondents whose primary
home language is English.

e Denotes the percentage of respondents compared
with those who have a regular physician.
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those in the allophone group who received language-concordant care were 36% less likely to
experience MACEs (HR, 0.64; 95% CI, 0.51-0.80).

Secondary Outcomes and Subgroup Analyses
For patients in the francophone group, the comparisons between patient-physician language
concordance and all secondary outcomes were not statistically significant (Figure 2A). When
considering secondary outcomes experienced by patients in the allophone group, we found that
patient-physician language concordance was associated with a lower hazard of acute coronary
syndrome hospitalization (HR, 0.52; 95% CI, 0.35-0.77), heart failure hospitalization (HR, 0.62; 95%

Table 2. Unadjusted Outcomes for Patients With Hypertension, Stratified by Patient-Physician Language Concordancea

Baseline characteristic

Patients, No. (%)

Francophone cohort (n = 4566) Allophone cohort (n = 5013)
Language-concordant
(n = 3134)

Language-discordant
(n = 1432) P value

Language-concordant
(n = 1708)

Language-discordant
(n = 3305) P value

Primary outcome, MACEsb 272 (8.7) 130 (9.1) .62 111 (6.5) 301 (9.1) <.001

Secondary outcomes

Acute coronary syndromeb 139 (4.4) 61 (4.3) .82 36 (2.1) 125 (3.8) <.001

Heart failure 70 (2.2) 42 (2.9) .15 31 (1.8) 91 (2.8) .04

Stroke 57 (1.8) 30 (2.1) .51 40 (2.3) 71 (2.1) .72

Cardiovascular death 77 (2.5) 47 (3.3) .11 45 (2.6) 121 (3.7) .05

Hospitalization (all cause) 1322 (42.2) 611 (42.7) .47 527 (30.9) 1292 (39.1) <.001

Death (all cause) 253 (8.1) 138 (9.6) .08 135 (7.9) 322 (9.7) .03

Abbreviation: MACEs, major adverse cardiovascular events.
a Unadjusted outcomes could not be reported for Indigenous-speaking patients due to

risk of identifying individual respondents with small sample sizes (n <15).

b Composite outcome of acute coronary syndrome, hospitalizations for heart failure,
stroke, and cardiovascular death. Includes unstable angina and myocardial infarction.

Figure 2. Risk of Cardiovascular (CV) Outcomes and Health Care Use for Patients Receiving
Language-Concordant Care Compared With Patients Receiving Language-Discordant Care,
Stratified by Nonanglophone Linguistic Groupa

0.25 21 4
Adjusted HR (95% CI)

0.5

Favors
concordance

Favors
discordanceOutcome

Adjusted HR 
(95% CI)

FrancophonesA

Primary outcome: MACE
Secondary outcomes

ACS
HF
CVA
CV death
Hospitalizations (all-cause)
Death (all-cause)

1.09 (0.86-1.36)

1.21 (0.87-1.68)
0.75 (0.49-1.15)
0.98 (0.61-1.59)
0.82 (0.55-1.22)
1.02 (0.92-1.14)
0.94 (0.75-1.18)

0.25 21 4
Adjusted HR (95% CI)

0.5

Favors
concordance

Favors
discordanceOutcome

Adjusted HR 
(95% CI)

AllophonesB

Primary outcome: MACE
Secondary outcomes

ACS
HF
CVA
CV death
Hospitalizations (all-cause)
Death (all-cause)

0.64 (0.51-0.80)

0.52 (0.35-0.77)
0.62 (0.41-0.96)
0.96 (0.64-1.46)
0.60 (0.42-0.86)
0.73 (0.65-0.81)
0.72 (0.58-0.89)

ACS indicates acute coronary syndrome; CVA,
cerebrovascular accident; HF, heart failure; HR, hazard
ratio; MACE, major adverse cardiovascular event.
a Adjusted HRs could not be reported for Indigenous-

speaking patients due to risk of identifying individual
respondents with small sample size (n <15).
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CI, 0.41-0.96), and cardiovascular death (HR, 0.60; 95% CI, 0.42-0.86). There was no association
between language concordance and stroke hospitalization in the allophone group (HR, 0.96; 95% CI,
0.64-1.46). The risk of all-cause hospitalization was 27% (HR, 0.73; 95% CI, 0.65-0.81) lower and
all-cause mortality was 28% (HR, 0.72; 95% CI, 0.58-0.89) lower in patients in the allophone group
who received language-concordant care compared with those in the allophone group who received
language-discordant care (Figure 2B).

There were no statistically significant interactions between patient-physician language
concordance and prespecified subgroups of interest for the primary outcome (eFigure 1 and
eFigure 2 in Supplement 1). In particular, there was no evidence of statistically significant
heterogeneity when considering the interaction between patient-physician language concordance
and either age (P = .69 for the francophone cohort and P = .13 for the allophone cohort) or sex
(P = .21 for the francophone cohort and P = .83 for the allophone cohort). Similarly, the interaction
between patient-physician language concordance and self-reported knowledge of English was not
statistically significant for either linguistic group (P = .27 for the francophone cohort and P = .84 for
the allophone cohort).

Discussion

In this retrospective national cohort study of Canadians with hypertension, we found that individuals
in the allophone group who spoke to their regular physician in their primary home language had a
36% reduction in the relative risk of MACEs compared with those in the allophone group who spoke
to their regular physician in a language other than their primary home language. We hypothesize that
a combination of cultural and language factors resulting in lower quality of health care services
delivered to patients receiving language-discordant care may have a role in the results of this study.
While cultural and language factors may impact outcomes through various mechanisms, we propose
that patient-physician language concordance is important for comprehensive history taking and
establishment of patient-physician trust, which in turn facilitates accurate and timely diagnosis and,
ultimately, initiation of effective treatments. This is supported by a growing body of evidence
reporting that patient-physician language concordance is positively associated with medical
comprehension and understanding, receipt of health counseling (eg, diet, exercise), adherence to
follow-up appointments, and overall patient satisfaction.15-18 Furthermore, studies of non–English-
speaking patients with diabetes have observed that patient-physician language concordance is
associated with improvements in surrogate end points for cardiovascular outcomes, including blood
pressure, glycemic, and low-density lipoprotein cholesterol level control,19-21 as well as a reduction
in emergency department visits related to diabetes.38

For individuals in the francophone group, the comparison between patient-physician language
concordance and cardiovascular outcomes was not statistically significant. We believe that these
null findings can be explained by 2 phenomena. First, there exist many policies at the federal and
provincial/territorial levels that guarantee access to government services (including health care
services) in both official languages.14 The fact that more patients in the francophone than allophone
group received language-concordant care in our study (68.6% vs 34.1%) suggests that many of these
policies are effective. A report commissioned by Health Canada found that approximately three-
quarters of French-speaking Canadians living outside of Quebec felt that it was important to receive
care in French.39 Thus, it is possible that a small minority of patients in the francophone group who
identified as having received language-discordant care were in fact receiving care in their preferred
language (English), either because they are equally comfortable in English or French or because they
prefer to communicate in English in professional settings (eg, due to education and employment
opportunities being preferentially available in English). Such misclassification would bias the results
toward the null. Next, even though self-reported English proficiency was similar among individuals in
the francophone (77.8%) and allophone (80.4%) groups in our study, it is likely that those in the
francophone group have greater functional bilingualism than those in the allophone group. Most of
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the individuals in the allophone group in our study (90.0%) immigrated to Canada, which means that
some may have learned English during late childhood or during adulthood, after the so-called critical
period for acquisition of native-like proficiency.40

Patients who spoke an Indigenous language at home were much less likely to have a regular
physician compared with patients who spoke a non-Indigenous language at home. These findings are
consistent with those of prior studies that have attributed disparities in access to primary care to
geographic location, socioeconomic conditions, and racial discrimination resulting in a lack of trust in
the health care system and health care professionals.41,42 We also found that fewer patients who
spoke an Indigenous language at home received care in that same language, compared with patients
who spoke a non-Indigenous language at home. This disparity is likely explained, at least in part, by
colonial policies and institutional/systemic racism experienced by Indigenous populations in
Canada.43,44 The cultural genocide related to the Indian Residential School system robbed many
Indigenous populations of their traditional languages. Furthermore, many Indigenous physicians
have subsequently lost the ability to speak their traditional languages due to forced assimilation
practices, furthering institutional/system racism and mistrust.

Limitations
This study has some limitations. First, we assumed that respondents would prefer to receive care in
the language that they most commonly speak at home. While this assumption may not apply to all
respondents, a previous study reported that, in home care and long-term care settings in Ontario,
Canada, data collected on a patient’s preferred language had the strongest agreement with the
languages spoken most often at home compared with other language variables collected in the
CCHS.45,46 Furthermore, we excluded respondents who reported speaking multiple languages at
home if two or more of their languages corresponded to different linguistic groups (eg, English,
French, Indigenous, allophone), since these respondents could not be confidently assigned to one of
the mutually exclusive linguistic groups defined in this study. Respondents were only able to submit
a single answer to the question asking them to indicate the language spoken with their regular
physicians, and it is unclear how respondents receiving care from multiple physicians with different
linguistic abilities would answer this question. Next, we do not have information regarding the use of
interpretation services. Despite legislation mandating the offer of interpreter services to patients
who are unable to receive care in their preferred language, professional interpreter services remain
underused in the Canadian health care system,47,48 especially among patients who are able to
conduct a conversation in English (77.8% of individuals in the francophone group 80.4% of those in
the allophone group in this study).

Baseline covariates in this study were self-reported, which means that the results of our
analyses may have been subject to self-report bias. However, validation studies have observed that
self-reported health status (including hypertension) has good agreement with chronic disease
information collected from administrative data.49,50 Furthermore, since CCHS data are collected
independently from outcomes, misclassification of language variables and baseline covariates should
be nondifferential. In addition, the outcomes were identified using objective definitions from
administrative data, which reduces the potential for bias due to measurement error. Next, despite
adjustment for a wide range of potential confounders, the possibility of unmeasured confounding
due to data not being captured for all potential cardiovascular risk factors (eg, dyslipidemia or family
history of cardiovascular disease) remains. Finally, the regression analyses were limited to
respondents who had a regular physician, which may have preferentially excluded minority language
communities who face barriers to accessing primary care.51,52 Since the objective of the study was
to assess patient-physician language concordance by comparing patients who received language-
concordant care with patients who received language-discordant care, this is unlikely to have biased
the estimates obtained from regression analyses but did result in smaller sample sizes.
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Conclusions

In this retrospective cohort study, we found large disparities in both access to language-concordant
care and cardiovascular outcomes among patients with hypertension living in minority language
communities throughout Canada. The results of this study suggest that optimizing the delivery of
language-concordant care could result in significant decreases in negative cardiovascular outcomes
and excess health care use at the population level. This highlights the importance of advocating for
equitable access to medical education for minority language communities to ensure that the
linguistic diversity of health care professionals matches that of the patients in their community. In
addition, we recommend that data about the languages spoken by patients and health care
professionals be systematically collected so that health care systems can implement strategies to
match patients to health care professionals who have proficiency in their preferred language.

ARTICLE INFORMATION
Accepted for Publication: December 16, 2024.

Published: February 19, 2025. doi:10.1001/jamanetworkopen.2024.60551

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2025 Reaume M
et al. JAMA Network Open.

Corresponding Author: Michael Reaume, MD, MSc, Department of Medicine, University of Ottawa, The Ottawa
Hospital, General Campus, 501 Smyth Rd, Box 206, Ottawa, ON K1H 8L6, Canada (michael.reaume@uottawa.ca).

Author Affiliations: Department of Medicine, Faculty of Medicine, University of Ottawa, Ottawa, Ontario, Canada
(Reaume); Department of Département de Médecine, Faculté de Médecine et des Sciences de la Santé, Université
de Sherbrooke, Sherbrooke, Canada (Labossière); Akausivik Inuit Family Health Team, Ottawa, Ontario, Canada
(Batista); Ottawa Hospital Research Institute, Ottawa, Ontario, Canada (Batista); College of Nursing, Max Rady
College of Medicine, University of Manitoba, Winnipeg, Manitoba, Canada (Van Haute); Manitoba Métis
Federation, Winnipeg, Manitoba, Canada (Van Haute); Chronic Disease Innovation Centre, Seven Oaks General
Hospital, Winnipeg, Manitoba, Canada (Tangri, Rigatto, Bohm); Université de Moncton, Moncton, New Brunswick,
Canada (Prud’homme); Institut du Savoir Montfort, Ottawa, Ontario, Canada (Prud’homme); Department of Family
Medicine and Primary Care, The University of Hong Kong, Pok Fu Lam, Hong Kong (Tanuseputro); Department of
Community Health Sciences, Max Rady College of Medicine, Winnipeg, Manitoba, Canada (Lix); George and Fay
Yee Centre for Healthcare Innovation, Winnipeg, Manitoba, Canada (Lix).

Author Contributions: Dr Reaume had full access to all of the data in the study and takes responsibility for the
integrity of the data and the accuracy of the data analysis.

Concept and design: Reaume, Tangri, Rigatto, Prud'homme, Tanuseputro, Lix.

Acquisition, analysis, or interpretation of data: All authors.

Drafting of the manuscript: Reaume, Labossière.

Critical review of the manuscript for important intellectual content: All authors.

Statistical analysis: Reaume, Tangri, Lix.

Administrative, technical, or material support: Batista, Tangri.

Supervision: Labossière, Tangri, Prud'homme, Tanuseputro, Lix.

Conflict of Interest Disclosures: Dr Tangri reported receiving personal fees and grants from AstraZeneca, Boeh-
ringer Ingelheim, Bayer, and Janssen; personal fees from Eli Lilly, Otsuka, Renibus, Prokidney, Roche, NKF Patient
Registry Lead, and ASN AI Committee Lead; and holding equity in Klinrisk, Pulsedata, Quanta, and Prokidney outside
the submitted work. Dr Rigatto reported receiving grants and personal fees from Otsuka and personal fees from
Bayer outside the submitted work. Dr Bohm reported receiving grants from Manitoba Medical Services Foundation
for the F. W. Duval Clinical Research Professorship Award (2019-2022) and grants from Fresenius for investigator-
initiated research (2024-2026) outside the submitted work. No other disclosures were reported.

Funding/Support: This study was supported by a Canadian Institute for Health Research project 190173 (Dr
Tanuseputro).

Role of the Funder/Sponsor: The Canadian Institute for Health Research had no role in the design and conduct of
the study; collection, management, analysis, and interpretation of the data; preparation, review, or approval of
the manuscript; and decision to submit the manuscript for publication.

JAMA Network Open | Equity, Diversity, and Inclusion Patient-Physician Language Concordance and CVD in Patients With Hypertension

JAMA Network Open. 2025;8(2):e2460551. doi:10.1001/jamanetworkopen.2024.60551 (Reprinted) February 19, 2025 11/14

Downloaded from jamanetwork.com by The University of Hong Kong Libraries user on 09/10/2025

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.60551&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.60551
https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.60551
mailto:michael.reaume@uottawa.ca


Disclaimer: This does not constitute an endorsement by Statistics Canada of this product. The study design, analysis,
interpretations, and conclusions are solely those of the authors and do not reflect those of the data sources.

Data Sharing Statement: See Supplement 2.

Additional Contributions: Logistical support was provided by Statistics Canada analysts Ian Clara, PhD, and
Jennifer Frimpong, PhD (University of Manitoba Research Data Centre). No financial compensation outside of
salary was provided.

REFERENCES
1. Whelton PK, Carey RM, Aronow WS, et al. 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA
guideline for the prevention, detection, evaluation, and management of high blood pressure in adults: a report of
the American College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines.
Hypertension. 2018;71(6):e13-e115.

2. Rabi DM, McBrien KA, Sapir-Pichhadze R, et al. Hypertension Canada’s 2020 comprehensive guidelines for the
prevention, diagnosis, risk assessment, and treatment of hypertension in adults and children. Can J Cardiol. 2020;
36(5):596-624. doi:10.1016/j.cjca.2020.02.086

3. GBD 2016 Risk Factors Collaborators. Global, regional, and national comparative risk assessment of 84 behavioural,
environmental and occupational, and metabolic risks or clusters of risks, 1990-2016: a systematic analysis for the Glob-
al Burden of Disease Study 2016. Lancet. 2017;390(10100):1345-1422. doi:10.1016/S0140-6736(17)32366-8

4. NCD Risk Factor Collaboration (NCD-RisC). Worldwide trends in hypertension prevalence and progress in
treatment and control from 1990 to 2019: a pooled analysis of 1201 population-representative studies with 104
million participants. Lancet. 2021;398(10304):957-980. doi:10.1016/S0140-6736(21)01330-1

5. Chobufo MD, Gayam V, Soluny J, et al. Prevalence and control rates of hypertension in the USA: 2017-2018. Int J
Cardiol Hypertens. 2020;6(6):100044. doi:10.1016/j.ijchy.2020.100044

6. Jaeger BC, Chen L, Foti K, et al. Hypertension statistics for US adults: an open-source web application for
analysis and visualization of National Health and Nutrition Examination survey data. Hypertension. 2023;80(6):
1311-1320. doi:10.1161/HYPERTENSIONAHA.123.20900

7. Campbell NRC, Ordunez P, Giraldo G, et al. WHO HEARTS: a global program to reduce cardiovascular disease
burden: experience implementing in the Americas and opportunities in Canada. Can J Cardiol. 2021;37(5):
744-755. doi:10.1016/j.cjca.2020.12.004

8. Campbell NRC, Padwal R, Tsuyuki RT, et al. Ups and downs of hypertension control in Canada: critical factors
and lessons learned. Rev Panam Salud Publica. 2022;46:e141. doi:10.26633/RPSP.2022.141

9. US Department of Health and Human Services. The Surgeon General’s call to action to control hypertension.
Washington, DC. 2020. Accessed February 24, 2024. https://www.ncbi.nlm.nih.gov/books/NBK567645/

10. Finley CR, Chan DS, Garrison S, et al. What are the most common conditions in primary care? Can Fam
Physician. 2018;64(11):832-840.

11. Gaziano TA, Bitton A, Anand S, Weinstein MC; International Society of Hypertension. The global cost of
nonoptimal blood pressure. J Hypertens. 2009;27(7):1472-1477. doi:10.1097/HJH.0b013e32832a9ba3

12. Weaver CG, Clement FM, Campbell NRC, et al; Alberta Kidney Disease Network and the Interdisciplinary
Chronic Disease Collaboration. Healthcare costs attributable to hypertension: Canadian population-based cohort
study. Hypertension. 2015;66(3):502-508. doi:10.1161/HYPERTENSIONAHA.115.05702

13. United States Census Bureau. What languages do we speak in the United States? Accessed February 24, 2024.
https://www.census.gov/library/stories/2022/12/languages-we-speak-in-united-states.html

14. Statistics Canada. While English and French are still the main languages spoken in Canada, the country’s
linguistic diversity continues to grow. Accessed February 24, 2024. https://www150.statcan.gc.ca/n1/daily-quotidien/
220817/dq220817a-eng.htm

15. Diamond L, Izquierdo K, Canfield D, Matsoukas K, Gany F. A systematic review of the impact of patient-
physician non-English language concordance on quality of care and outcomes. J Gen Intern Med. 2019;34(8):
1591-1606. doi:10.1007/s11606-019-04847-5

16. Lor M, Martinez GA. Scoping review: definitions and outcomes of patient-provider language concordance in
healthcare. Patient Educ Couns. 2020;103(10):1883-1901. doi:10.1016/j.pec.2020.05.025

17. Cano-Ibáñez N, Zolfaghari Y, Amezcua-Prieto C, Khan KS. Physician-patient language discordance and poor health
outcomes: a systematic scoping review. Front Public Health. 2021;9(1):629041. doi:10.3389/fpubh.2021.629041

18. Hsueh L, Hirsh AT, Maupomé G, Stewart JC. Patient-provider language concordance and health outcomes:
a systematic review, evidence map, and research agenda. Med Care Res Rev. 2021;78(1):3-23. doi:10.1177/
1077558719860708

JAMA Network Open | Equity, Diversity, and Inclusion Patient-Physician Language Concordance and CVD in Patients With Hypertension

JAMA Network Open. 2025;8(2):e2460551. doi:10.1001/jamanetworkopen.2024.60551 (Reprinted) February 19, 2025 12/14

Downloaded from jamanetwork.com by The University of Hong Kong Libraries user on 09/10/2025

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.60551&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.60551
https://www.ncbi.nlm.nih.gov/pubmed/29133356
https://dx.doi.org/10.1016/j.cjca.2020.02.086
https://dx.doi.org/10.1016/S0140-6736(17)32366-8
https://dx.doi.org/10.1016/S0140-6736(21)01330-1
https://dx.doi.org/10.1016/j.ijchy.2020.100044
https://dx.doi.org/10.1161/HYPERTENSIONAHA.123.20900
https://dx.doi.org/10.1016/j.cjca.2020.12.004
https://dx.doi.org/10.26633/RPSP.2022.141
https://www.ncbi.nlm.nih.gov/books/NBK567645/
https://www.ncbi.nlm.nih.gov/pubmed/30429181
https://www.ncbi.nlm.nih.gov/pubmed/30429181
https://dx.doi.org/10.1097/HJH.0b013e32832a9ba3
https://dx.doi.org/10.1161/HYPERTENSIONAHA.115.05702
https://www.census.gov/library/stories/2022/12/languages-we-speak-in-united-states.html
https://www150.statcan.gc.ca/n1/daily-quotidien/220817/dq220817a-eng.htm
https://www150.statcan.gc.ca/n1/daily-quotidien/220817/dq220817a-eng.htm
https://dx.doi.org/10.1007/s11606-019-04847-5
https://dx.doi.org/10.1016/j.pec.2020.05.025
https://dx.doi.org/10.3389/fpubh.2021.629041
https://dx.doi.org/10.1177/1077558719860708
https://dx.doi.org/10.1177/1077558719860708


19. Mehler PS, Lundgren RA, Pines I, Doll K. A community study of language concordance in Russian patients with
diabetes. Ethn Dis. 2004;14(4):584-588.

20. Fernandez A, Schillinger D, Warton EM, et al. Language barriers, physician-patient language concordance, and
glycemic control among insured Latinos with diabetes: the Diabetes Study of Northern California (DISTANCE).
J Gen Intern Med. 2011;26(2):170-176. doi:10.1007/s11606-010-1507-6

21. Parker MM, Fernández A, Moffet HH, Grant RW, Torreblanca A, Karter AJ. Association of patient-physician
language concordance and glycemic control for limited-English proficiency Latinos with type 2 diabetes. JAMA
Intern Med. 2017;177(3):380-387. doi:10.1001/jamainternmed.2016.8648

22. Laher N, Sultana A, Aery A, Kumar N. Access to Language Interpretation Services and Its Impact on Clinical and
Patient Outcomes: A Scoping Review. Wellesley Institute. 2018. Accessed February 24, 2024. https://www.
wellesleyinstitute.com/wp-content/uploads/2018/04/Language-Interpretation-Services-Scoping-Review.pdf

23. Access Alliance Multicultural Health and Community Services. Investing in language access to optimize health
system performance. Toronto, ON. 2021. Accessed February 24, 2024. https://accessalliance.ca/wp-content/
uploads/2021/06/Access_Alliance_Investing_in_Language_Access_to_Optimize_Health_System_Performance.pdf

24. Statistics Canada. Canadian Community Health Survey—annual component (CCHS). Accessed February 24,
2024. https://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&SDDS=3226

25. Thomas S, Wannell B. Combining cycles of the Canadian Community Health Survey. Health Rep. 2009;20(1):
53-58.

26. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP; STROBE Initiative.
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement: guidelines for
reporting observational studies. BMJ. 2007;335(7624):806-808. doi:10.1136/bmj.39335.541782.AD

27. Statistics Canada. Canadian Population Health Survey data (CCHS Annual and Focus Content) integrated with
mortality, hospitalization, historical postal codes, cancer, tax data and Census. Accessed February 24, 2024. https://
www.statcan.gc.ca/en/microdata/data-centres/data/cchs

28. Government of Canada. TCPS 2 (2022)—chapter 2: scope and approach. Accessed February 24, 2024. https://
ethics.gc.ca/eng/tcps2-eptc2_2022_chapter2-chapitre2.html

29. Statistics Canada. Census profile. 2021 Census of population. Accessed February 24, 2024. https://www12.
statcan.gc.ca/census-recensement/2021/dp-pd/prof/index.cfm?Lang=E

30. Statistics Canada. Table 98-10-0201-01. Language spoken at home by single and multiple responses of language
spoken at home and mother tongue: Canada, provinces and territories, census metropolitan areas and census agglom-
erations with parts. Accessed April 30, 2024. https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=9810020101

31. Canadian Institute for Health Information. Discharge Abstract Database metadata (DAD). Accessed February
24, 2024. https://www.cihi.ca/en/discharge-abstract-database-metadata

32. Government of Canada. Indigenous peoples and communities. Accessed January 5, 2025. https://www.
rcaanc-cirnac.gc.ca/eng/1100100013785/1529102490303

33. Davidson J, Banerjee A, Muzambi R, Smeeth L, Warren-Gash C. Validity of acute cardiovascular outcome
diagnoses recorded in European electronic health records: a systematic review. Clin Epidemiol. 2020;12(1):
1095-1111. doi:10.2147/CLEP.S265619

34. Bosco E, Hsueh L, McConeghy KW, Gravenstein S, Saade E. Major adverse cardiovascular event definitions
used in observational analysis of administrative databases: a systematic review. BMC Med Res Methodol. 2021;21
(1):241. doi:10.1186/s12874-021-01440-5

35. Data Access Division Vetting Committee. DAD vetting handbook. Ottawa, ON: Statistics Canada; 2022.
Accessed February 24, 2024. https://crdcn.ca/app/uploads/2022/07/DAD-Vetting-Handbook_EN.pdf

36. Li KH, Raghunathan TE, Rubin DB. Large-sample significance levels from multiply imputed data using
moment-based statistics and an F reference distribution. J Am Stat Assoc. 1991;86(416):1065-1073. doi:10.
2307/2290525

37. R Core Team. R: a language and environment for statistical computing. R Foundation for Statistical Computing.
2024. Accessed February 24, 2024. https://www.r-project.org/

38. Hacker K, Choi YS, Trebino L, et al. Exploring the impact of language services on utilization and clinical
outcomes for diabetics. PLoS One. 2012;7(6):e38507. doi:10.1371/journal.pone.0038507

39. Leger. Final report perceptions from official language minority communities: access to health services in the
official language of choice. Health Canada. 2020. Accessed February 24, 2024. https://publications.gc.ca/collections/
collection_2020/sc-hc/H14-348-2020-eng.pdf

JAMA Network Open | Equity, Diversity, and Inclusion Patient-Physician Language Concordance and CVD in Patients With Hypertension

JAMA Network Open. 2025;8(2):e2460551. doi:10.1001/jamanetworkopen.2024.60551 (Reprinted) February 19, 2025 13/14

Downloaded from jamanetwork.com by The University of Hong Kong Libraries user on 09/10/2025

https://www.ncbi.nlm.nih.gov/pubmed/15724780
https://dx.doi.org/10.1007/s11606-010-1507-6
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamainternmed.2016.8648&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.60551
https://www.wellesleyinstitute.com/wp-content/uploads/2018/04/Language-Interpretation-Services-Scoping-Review.pdf
https://www.wellesleyinstitute.com/wp-content/uploads/2018/04/Language-Interpretation-Services-Scoping-Review.pdf
https://accessalliance.ca/wp-content/uploads/2021/06/Access_Alliance_Investing_in_Language_Access_to_Optimize_Health_System_Performance.pdf
https://accessalliance.ca/wp-content/uploads/2021/06/Access_Alliance_Investing_in_Language_Access_to_Optimize_Health_System_Performance.pdf
https://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&SDDS=3226
https://www.ncbi.nlm.nih.gov/pubmed/19388369
https://www.ncbi.nlm.nih.gov/pubmed/19388369
https://dx.doi.org/10.1136/bmj.39335.541782.AD
https://www.statcan.gc.ca/en/microdata/data-centres/data/cchs
https://www.statcan.gc.ca/en/microdata/data-centres/data/cchs
https://ethics.gc.ca/eng/tcps2-eptc2_2022_chapter2-chapitre2.html
https://ethics.gc.ca/eng/tcps2-eptc2_2022_chapter2-chapitre2.html
https://www12.statcan.gc.ca/census-recensement/2021/dp-pd/prof/index.cfm?Lang=E
https://www12.statcan.gc.ca/census-recensement/2021/dp-pd/prof/index.cfm?Lang=E
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=9810020101
https://www.cihi.ca/en/discharge-abstract-database-metadata
https://www.rcaanc-cirnac.gc.ca/eng/1100100013785/1529102490303
https://www.rcaanc-cirnac.gc.ca/eng/1100100013785/1529102490303
https://dx.doi.org/10.2147/CLEP.S265619
https://dx.doi.org/10.1186/s12874-021-01440-5
https://crdcn.ca/app/uploads/2022/07/DAD-Vetting-Handbook_EN.pdf
https://dx.doi.org/10.2307/2290525
https://dx.doi.org/10.2307/2290525
https://www.r-project.org/
https://dx.doi.org/10.1371/journal.pone.0038507
https://publications.gc.ca/collections/collection_2020/sc-hc/H14-348-2020-eng.pdf
https://publications.gc.ca/collections/collection_2020/sc-hc/H14-348-2020-eng.pdf


40. Hartshorne JK, Tenenbaum JB, Pinker S. A critical period for second language acquisition: evidence from 2/3
million English speakers. Cognition. 2018;177(1):263-277. doi:10.1016/j.cognition.2018.04.007

41. Davy C, Harfield S, McArthur A, Munn Z, Brown A. Access to primary health care services for Indigenous
peoples: a framework synthesis. Int J Equity Health. 2016;15(1):163. doi:10.1186/s12939-016-0450-5

42. Yangzom K, Masoud H, Hahmann T. Primary Health Care Access among First Nations People Living off Reserve,
Métis and Inuit, 2017 to 2020. Statistics Canada; 2023. Accessed February 24, 2024. https://www150.statcan.gc.ca/
n1/pub/41-20-0002/412000022023005-eng.htm

43. Phillips-Beck W, Eni R, Lavoie JG, Avery Kinew K, Kyoon Achan G, Katz A. Confronting racism within the
Canadian healthcare system: systemic exclusion of first nations from quality and consistent care. Int J Environ Res
Public Health. 2020;17(22):1-20. doi:10.3390/ijerph17228343

44. Browne AJ, Lavoie JG, McCallum MJL, Canoe CB. Addressing anti-Indigenous racism in Canadian health
systems: multi-tiered approaches are required. Can J Public Health. 2022;113(2):222-226. doi:10.17269/s41997-
021-00598-1

45. Batista R, Hsu AT, Bouchard L, et al. Ascertaining the Francophone population in Ontario: validating the
language variable in health data. BMC Med Res Methodol. 2024;24(1):98. doi:10.1186/s12874-024-02220-7

46. Reaume M, Batista R, Prud’homme D, Tanuseputro P. Qualité et sécurité des services de santé offerts en
situation linguistique minoritaire en Ontario: investigations des données adminiratives de santé. Minorités
linguistiques et société. 2024;22(1):1-19. doi:10.7202/1110631ar

47. Walji M, Flegel K. Healthy interpretation. CMAJ. 2017;189(41):E1273. doi:10.1503/cmaj.171117

48. Bhambra N, Gold MS, Naumova D, Abdelhamid K, Lessard D, Lebouché B. Assessing needs for linguistic
interpretation in hospital settings: a retrospective analysis of ad hoc interpreter requests. J Med Access. 2022;6(1):
27550834221105215. doi:10.1177/27550834221105215

49. Lix L, Yogendran M, Burchill C, et al. Defining and validating chronic diseases: an administrative data approach.
2006. Accessed February 24, 2024. http://mchp-appserv.cpe.umanitoba.ca/reference/chronic.disease.pdf

50. Lix L, Yogendran M, Mann J. Defining and validating chronic diseases: an administrative data approach—an
update with ICD-10-CA. 2008. Accessed February 24, 2024. http://mchp-appserv.cpe.umanitoba.ca/reference/
ICD10_Final.pdf

51. Bowen S. Language Barriers in Access to Health Care. Health Canada. 2001. Accessed February 24, 2024.
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

52. Bowen S. The impact of language barriers on patient safety and quality of care. Société Santé en français. 2015.
Accessed February 24, 2024. https://www.santefrancais.ca/wp-content/uploads/2018/11/SSF-Bowen-S.-Language-
Barriers-Study-1.pdf

SUPPLEMENT 1.
eTable 1. Official Languages by Territory
eReferences 1
eMethods. Description of Sampling Frame, Survey Design, and Survey Weights for the CCHS
eReferences 2
eTable 2. Language Spoken Most Often at Home
eReferences 3
eTable 3. Definitions of Outcomes With Corresponding ICD-10-CA Codes
eTable 4. Multiple Imputation
eReferences 4
eTable 5. Indigenous Languages Represented in This Study
eTable 6. Allophones Languages Represented in This Study
eTable 7. Baseline Characteristics of Francophones With a Regular Medical Doctor, Stratified by Patient-Physician
Language Concordance
eTable 8. Baseline Characteristics of Allophones With a Regular Medical Doctor, Stratified by Patient-Physician
Language Concordance
eFigure 1. Subgroup Analyses for Francophones
eFigure 2. Subgroup Analyses for Allophones

SUPPLEMENT 2.
Data Sharing Statement

JAMA Network Open | Equity, Diversity, and Inclusion Patient-Physician Language Concordance and CVD in Patients With Hypertension

JAMA Network Open. 2025;8(2):e2460551. doi:10.1001/jamanetworkopen.2024.60551 (Reprinted) February 19, 2025 14/14

Downloaded from jamanetwork.com by The University of Hong Kong Libraries user on 09/10/2025

https://dx.doi.org/10.1016/j.cognition.2018.04.007
https://dx.doi.org/10.1186/s12939-016-0450-5
https://www150.statcan.gc.ca/n1/pub/41-20-0002/412000022023005-eng.htm
https://www150.statcan.gc.ca/n1/pub/41-20-0002/412000022023005-eng.htm
https://dx.doi.org/10.3390/ijerph17228343
https://dx.doi.org/10.17269/s41997-021-00598-1
https://dx.doi.org/10.17269/s41997-021-00598-1
https://dx.doi.org/10.1186/s12874-024-02220-7
https://dx.doi.org/10.7202/1110631ar
https://dx.doi.org/10.1503/cmaj.171117
https://dx.doi.org/10.1177/27550834221105215
http://mchp-appserv.cpe.umanitoba.ca/reference/chronic.disease.pdf
http://mchp-appserv.cpe.umanitoba.ca/reference/ICD10_Final.pdf
http://mchp-appserv.cpe.umanitoba.ca/reference/ICD10_Final.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
https://www.santefrancais.ca/wp-content/uploads/2018/11/SSF-Bowen-S.-Language-Barriers-Study-1.pdf
https://www.santefrancais.ca/wp-content/uploads/2018/11/SSF-Bowen-S.-Language-Barriers-Study-1.pdf

