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English as a second language and outcomes
of patients presenting with acute coronary
syndromes: results from the
CONCORDANCE registry
ustralia is one of the most
 Abstract

culturally and linguistically
Objectives: To investigate whether patients with English as their second
language have similar acute coronary syndrome (ACS) outcomes to
people whose first language is English.

Design: Retrospective, observational study, using admissions, treatment
and follow-up data.

Participants and setting: : A total of 6304 subjects from 41 sites enrolled
in the investigator-initiated CONCORDANCE ACS registry.

Main outcome measures: Baseline characteristics, treatments, and
in-hospital and 6-month mortality.

Results: English as a second language (ESL) was reported by
1005 subjects (15.9%). Patients with English as their first language (EFL)
were older, and were less likely to have diabetes mellitus or to smoke than
the ESL patients. Prior myocardial infarction, heart failure and chronic renal
failure were more common in the ESL group. In-hospital mortality was also
higher in these patients (7.1% v 3.8% for EFL patients; P<0.001). Predictors
of in-hospital mortality included presentation in cardiogenic shock, cardiac
arrest in hospital, a history of renal failure, prior cardiac failure, and ESL.
Rates of cardiac catheterisation, percutaneous coronary intervention rates,
and referral to cardiac rehabilitation were lower in the ESL group; at
6 months, all-cause mortality was also higher (13.8% v 8.3% for EFL group;
P<0.001). Logistic regression identified language, age, in-hospital renal
failure, and recurrent ischaemia as predictors of 6-month mortality.

Conclusion: Patients presenting with an ACS who report English as their
second language have poorer outcomes than patients who use English as
their first language. This difference may not be entirely explained by
baseline demographic disparities or management differences.
Adiverse nations in the world,
its population of 24million including
an estimated 6 million people who
were born overseas.1 Australian
research has shown a higher preva-
lence of cardiovascular risk factors
among southern European, Middle
Eastern and Indian immigrants.2,3

The lack of a mutually comprehen-
sible and usable written and spoken
language is a major barrier to effec-
tive communication between health
care providers and patients. This
potentially affects the provision of
primary and secondary disease pre-
ventive care, which, in turn, may
affect patient outcomes. Immigrants
from non-English-speaking back-
grounds have a higher incidence of
admissions for acute myocardial
infarction, and remain in hospital
longer than their English-speaking
peers.4 Communication and lan-
guage barriers have also been shown
to affect the provision of quality care
for South Asian immigrants.5

The Cooperative National Registry
of Acute Coronary Care, Guideline
Adherence and Clinical Events
(CONCORDANCE) is an Australian
observational registry that describes
the management and outcomes of
patients presenting to hospitals with
acute coronary syndromes (ACS)
from geographically diverse regions
of Australia.6 Information about
patients’ demographic characteris-
tics, including whether the patient
reported English as their second
language, their presenting charac-
teristics, past medical history,
in-hospital management, and out-
comes at 6 months and 2 years are
collected. In our study,we examined
the effect of having English as the
second spoken language on the
treatment and outcomes for patients
presenting with an ACS.
Methods

The CONCORDANCE registry
currently includes data from 41 hos-
pitals representative of regional and
acute care facilities, with a range of
clinical and treatment characteristics
and procedural capabilities. Enrol-
ment processes and inclusion and
exclusion criteria for the registryhave
been described previously.6 In brief,
every month each site enrols the first
ten patients who present to hospital
with symptoms of an ACS together
with significant electrocardiographic
changes, elevated cardiac enzyme
levels, or newly documented coro-
nary heart disease.

Data collection and measures
The data collected included details
about pre-hospital assessment and
MJA 204
management, and the admission
diagnosis; demographic characteris-
tics; medical history; in-hospital
investigations and management,
including the timing of invasive
therapy; medication dosage and
timing; and in-hospital events. Clin-
ical events are defined in the
Appendix. Patientswere followedup
to assess quality of life measures,
clinical events, and medication
compliance 6 months and 2 years
after discharge.

Definition of English as a
second language
Demographic information collected
included data pertaining to Indige-
nous status, country of birth, and
language (English as first language
[EFL] v English as second language
[ESL] v unknown/undocumented).
(6) j 4 April 2016 239.e1
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1 Baseline demographics of the 6304 patients at 41 sites enrolled in the CONCORDANCE database

English as second
language

English as
first language

Difference
(95% CI) P

Number 1005 5299

Age [SD], years 63.3 [14.9] 65.3 [13.5] e2.06 (e3.05 to e1.07) <0.001

Sex (men) 691 (68.8%) 3699 (69.8%) e1% (e4% to 2%) 0.507

Diabetes 403 (40.1%) 1351 (25.5%) 15% (11% to 18%) <0.001

Hypertension 669 (66.6%) 3287 (62.0%) 5% (1% to 8%) 0.005

Dyslipidaemia 628 (62.5%) 2970 (56.0%) 6% (3% to 10%) <0.001

Current smoker 310 (30.8%) 1429 (27.0%) 4% (1% to 7%) 0.011

Median GRACE risk score [IQR] 124 [100.8e147.6] 125 [104.0e147.6] e1.00 (e3.30 to 1.30) 0.400

Prior cerebrovascular accident 73 (7.3%) 430 (8.1%) e1% (e3% to 1%) 0.396

Prior myocardial infarction 368 (36.6%) 1609 (30.4%) 6% (3% to 10%) <0.001

Prior heart failure 134 (13.3%) 488 (9.2%) 4% (2% to 6%) <0.001

Prior coronary artery bypass grafting 131 (13.0%) 681 (12.9%) 0% (e2% to 3%) 0.840

Prior percutaneous coronary intervention 201 (20.0%) 1125 (21.2%) e1% (e4% to 1%) 0.380

Chronic renal failure 185 (18.4%) 411 (7.8%) 11% (8% to 13%) <0.001

GRACE¼Global Registry of Acute Coronary Events. u
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Ethnic background was classified as
documented in the medical record,
according to participant self-report
or determined when discussing the
study with the participant. The focus
of our study was an analysis of de-
mographic differences, use of
evidence-based therapies, and car-
diovascular outcomes, according to
whether the subject reported using
English as their first or second
language.

Statistical analysis
Patients were dichotomised accord-
ing to their English language status
(ESL v EFL). Data for continuous
variables were summarised as
means and standard deviations
(SDs), and for dichotomous vari-
ables as numbers of people and
percentages.

Data were analysed in SAS 9.3 (SAS
Institute). Baseline data were
compared in univariate analyses (c2

tests, t tests and Wilcoxon rank sum
tests). Stepwise logistic regression
was used to model the predictors
associatedwithmortality. To account
for the clustering effect of hospital as
a factor, generalised estimating
equation correction with an
exchangeable working correlation
matrix was applied. Similarly, a
robust variance estimator was
MJA 204 (6) j 4 April 2016
applied to the Cox regression ana-
lysis used to model overall mortality
(from admission to 6-month follow-
up). The proportional hazards
assumption was visually checked
by plotting the estimated survivor
functions, and the ratio of hazards
was found to be constant across time.
Estimates of adjusted survival curves
from the proportional hazard model
were generated using the mean of
covariates method.

The following factors were included
in the Cox regressionmodel: age, sex,
diagnosis, Global Registry of Acute
Coronary Events (GRACE) risk
score, prior percutaneous coronary
intervention (PCI), prior coronary
bypass grafting (CABG), in-hospital
PCI, in-hospital CABG, diabetes,
prior myocardial infarction, conges-
tive heart failure, renal failure, and
prior stroke.

Candidate variables for the step-
wise logistic regression models
included those statistically signifi-
cant at a¼ 0.1 in univariate com-
parisons. GRACE risk score was
included in the model regardless of
the statistical significance in the
univariate comparison. Generalised
linear modelling was performed
using a forward selection process
with entry and exclusion criteria set
at a¼ 0.1.
Missing data. For 106 patients there
was no registry information about
language; these patients were
excluded from the models that
included language as a variable. In
addition, about 2% of responses for
other variables were missing; pa-
tients with missing data have been
omitted from analyses where these
variableswere included in themodel.

Ethics approval
The study protocol conformswith the
ethics guidelines of the 1975 Declara-
tion ofHelsinki as reflected by a priori
approval in the guidelines of the in-
stitutions’ human research ethics
committees. Concord Hospital was
the lead site for the New SouthWales
sites (approval reference, HREC 08/
CRGH/180). Two authors (BD and
DB) had full access to the data and
assume full responsibility for the
integrity of the data and the accuracy
of the analysis. The lead author (CJ)
affirms that this article is an accurate
and transparent account of the study.

Results

Enrolment in the CONCORDANCE
registry commenced in February
2009. In this article we present data
on the first 6304 patients enrolled at
41 sites, of whom 27.7% presented



3 Discharge medications for 6304 patients at 41 sites enrolled in the CONCORDANCE database

English as
second language

English as first
language

Difference
(95% CI) P

Number 1005 5299

Aspirin 790 (85.9%) 4276 (85.0%) 1% (e2% to 3%) 0.917

Clopidogrel 497 (54.0%) 2596 (51.6%) 2% (e1% to 6%) 0.341

Ticagrelor or prasugrel 79 (8.6%) 627 (12.5%) e4% (e6% to e2%) <0.001

b-Blockers 719 (78.1%) 3881 (77.1%) 1% (e2% to 4%) 0.733

Angiotensin-converting enzyme inhibitor
or angiotensin receptor blocker

704 (76.5%) 3799 (75.5%) e1% (e4% to 2%) 0.740

Statin 815 (88.6%) 4508 (89.6%) e1% (e3% to 1%) 0.548

2 In-hospital interventions in 6304 patients at 41 sites enrolled in the CONCORDANCE database

English as second
language

English as first
language

Difference
(95% CI) P

Number 1005 5299

Cardiac catheter 714 (71.0%) 4003 (75.5%) e5% (e8% to e2%) 0.002

Percutaneous coronary intervention 346 (34.4%) 2240 (42.3%) e8% (e11% to e5%) <0.001

Coronary artery bypass grafting 89 (8.9%) 411 (7.8%) 1% (e1% to 3%) 0.234

Rehabilitation referral 495 (49.3%) 3120 (58.9%) e9% (e13% to e6%) <0.001

Research
with ST elevation myocardial infarc-
tion (STEMI), 47.3%with non-STEMI
(NSTEMI), and 25% with unstable
angina. The data used in this analysis
include patients registered to
June 2014.

Nearly three-quarters of the pa-
tients (4578, or 73%) were from
Australia or New Zealand; 287
were from Asia (Chinese, 37;
Southern Asian, 117; other Asian,
133), 498 from the United Kingdom
or North America, 578 from
Europe, 45 from Africa, and 318
were categorised as “other”. A total
4 In-hospital events for 6304 patien

English a
lang

Number 10

Left ventricular failure 153 (

Renal failure 103 (

Myocardial infarction 41 (4

Stroke 12 (1

Major bleed 106 (

Death 71 (7
of 418 patients (6.6%) identified
themselves as Aboriginal or Torres
Strait Islander.

One thousand and five patients
(15.9%) reported English as their
second language. These patients
were younger than those in the EFL
group, and the prevalence of cardio-
vascular risk factors was higher
(Box 1). The incidence of comorbid-
ities was also higher in the ESL
group, but there were no significant
differences between the ESL and EFL
groups in median GRACE risk score.
ESL patients were more likely to be
ts at 41 sites enrolled in the CONCORD

s second
uage

English as first
language

05 5299

15.2%) 444 (8.4%)

10.2%) 268 (5.1%)

.1%) 144 (2.7%)

.2%) 25 (0.5%)

10.5%) 441 (8.3%)

.1%) 200 (3.8%)
admitted to a metropolitan than to a
rural hospital (70.4% v 61.1%;
P< 0.001), but there were no differ-
ences in median symptom onset to
admission time (2.4 h v 2.6 h;
P¼ 0.44), median door-to-needle
time (47min v 42min; P¼ 0.59), or
median door-to-balloon time
(118 min v 113 min; P¼ 0.40).

Rates of coronary angiography and
PCI were lower in the ESL group,
while rates of CABG were similar.
ESL patients were also less likely to
be referred for outpatient cardiac
rehabilitation (Box 2).
ANCE database

Difference
(95% CI) P

7% (5% to 9%) <0.001

5% (3% to 7%) <0.001

1% (0 to 3%) 0.021

1% (0 to 1%) 0.007

2% (0 to 4%) 0.020

3% (2% to 5%) <0.001

MJA 204 (6) j 4 April 2016 239.e3



5 Logistic regression analysis of in-hospital mortality

Characteristic Odds ratio 95% CI P

English as first language 0.56 0.33e0.94 0.029

Cardiac arrest in hospital 16.95 10.53e27.78 <0.001

Cardiogenic shock 7.04 4.46e11.11 <0.001

GRACE score 1.04 1.03e1.05 <0.001

Renal failure 5.08 3.29e7.81 <0.001

Congestive failure 2.08 1.26e3.44 0.005

GRACE¼Global Registry of Acute Coronary Events. u
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The median length of hospital stay
was greater for ESLpatients (5 days v
4 days; P< 0.001). Antiplatelet
agents such as ticagrelor and prasu-
grel were used less by ESL patients,
but the use of other evidence-based
therapies was similar in both
groups (Box 3).

Therewas a higher incidence of heart
failure, renal failure, stroke, recur-
rent myocardial infarction, major
bleeding, and in-hospital mortality
6 KaplaneMeier estimates of surviva
41 sites enrolled in the CONCORDA

ESL¼English spoken as second language. *Adjus
chronic renal failure, chronic heart failure, diabetes,
bypass grafting and prior percutaneous coronary i
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in the ESL group (Box 4). Indepen-
dent predictors of in-hospital mor-
tality included presentation in
cardiogenic shock, cardiac arrest in
hospital, in-hospital renal or cardiac
failure, and having English as a
second language (Box 5). At the 6-
month follow-up, all-cause mortal-
ity was also higher in the ESL group
(13.8% v 8.3%; P¼ 0.0001) (Box 6).
ESL, age, in-hospital renal failure,
and recurrent ischaemia were inde-
pendent predictors of 6-month
l at 6 months for 6304 patients at
NCE database*

ted for age, diagnosis, sex, previous stroke,
prior myocardial infarction, prior coronary artery
ntervention. u
mortality (Box 7). TheCox regression
model of survival at 6 months is
outlined in Box 8.

Discussion

We found that mortality among pa-
tients presenting with an ACS who
report English as their second lan-
guage was higher than among those
who report English as their first lan-
guage. Other studies of Australian
populations have not reported such a
difference,7,8 but analyses of admin-
istrative data have compared pop-
ulations according to standardised
mortality rates, and did not specif-
ically assess language as a marker
of risk.

The incidence of diabetes mellitus,
hypertension, dyslipidaemia and
smoking was higher in our ESL
group than among than those who
usedEnglish as theirfirst language.A
systematic review2 found a higher
incidence of smoking among male
immigrants from theMiddle East, the
UK and Ireland, western and south-
ern Europe, China, andVietnam than
among Australians of the same age.
Another UK study suggested that
people of South Asian origin had a
higher incidence of diabetes mellitus,
hypertension, dyslipidaemia and
obesity than comparable Europeans,9

although the authors concluded that
the measured metabolic risk factors
did not entirely explain the overall
differences in the incidence of coro-
nary heart disease. Similarly, a study
of Asian Indians living in Australia
found a higher incidence of hyper-
tension, diabetesmellitus andobesity
than the national average.3 The pro-
portionof patients fromSouthAsia in
our studywas less than 2%, too small
for us to identify this particular group
as being at increased risk.

Several American studies have found
longer delays to treatment for
myocardial infarction for Hispanics
than fornon-Hispanicwhites.10-12 The
median door-to-needle and door-to-
balloon times were slightly longer
for our ESL patients, but the differ-
enceswerenot statistically significant.

Although patients with ESL were
more likely to be admitted to a
metropolitan rather than a rural



7 Logistic regression analysis of mortality to 6 months after discharge
for 6304 patients at 41 sites enrolled in the CONCORDANCE
database

Characteristic Odds ratio 95% CI P

English as first language 0.55 0.31e0.97 0.040

Age 1.09 1.07e1.11 <0.001

Renal failure 4.67 2.88e7.58 <0.001

Ischaemia 2.54 1.54e4.22 <0.001

Research
hospital, we identified a reduced
rate of cardiac catheterisation in
ESL patients presenting with an
ACS and a much lower rate of PCI
than for those with English as their
first language. Similar findings
have been reported for Hispanic
migrants in the United States13 and
migrants of South Asian back-
ground in the UK.14 This is thought
to reflect not a physician bias
in recommending patients for
revascularisation,14 but rather pa-
tient treatment preferences15 and
perhaps their lack of language
skills.16,17 We did not collect data
on why revascularisation was not
performed, but ESL patients may
have had more diffuse disease, not
amenable to revascularisation. Lack
of English comprehension can affect
access to health education that
promotes health maintenance (pri-
mary prevention), which may mean
patients present later, at a more
advanced stage of disease.18
8 Cox regression model of survival a
41 sites enrolled in the CONCORD

Characteristic

Age

Diagnosis

Sex

Prior stroke/transient ischaemic attack

Chronic renal failure

Congestive heart failure

Diabetes

Prior myocardial infarction

Prior coronary artery bypass grafting

Prior percutaneous coronary intervention

Percutaneous coronary intervention

Coronary artery bypass grafting
An Australian study4 that examined
hospital discharge data for the period
between 1993e94 and 1997e98
compared outcomes using an
English-speaking background (ESB)
v non-English-speaking background
(NESB) dichotomy, based on the pa-
tient’s country of birth rather than
their actual capacity to speakEnglish.
It was found thatNESB patientswere
more likely to be admitted for acute
myocardial infarction than ESB pa-
tients, possibly because of a delay in
diagnosis. This study found a longer
average length of hospital stay for
NESB than for ESB patients, which
the authors attributed to complica-
tions associated with later presenta-
tion. We also found a slightly longer
length of stay in our ESL group; this
may reflect differences in hospital
events, but may also reflect delays in
organising professional interpreters
for obtaining an accurate history and
facilitating informed consent for
procedures.
t 6 months for 6304 patients at
ANCE database

Hazard ratio 95% CI P

1.08 1.06e1.10 <0.001

3.96 3.22e4.70 <0.001

0.86 0.42e1.30 0.502

0.95 0.35e1.55 0.868

0.43 0.05e0.90 <0.001

0.36 0.12e0.84 <0.001

0.90 0.46e1.34 0.642

0.84 0.36e1.33 0.489

1.03 0.52e1.53 0.922

1.08 0.57e1.59 0.764

1.36 0.85e1.87 0.239

8.00 6.01e9.98 0.040
Deficiencies in intercultural commu-
nication may play a role in the
adverse outcomes for patients from
culturally and linguistically diverse
backgrounds.19,20 A review of the
literature on cultural differences in
communication suggested that doc-
tors behave less effectively when
interacting with patients from ethnic
minorities, and patients themselves
are also less verbally expressive and
seem to be less assertive and effective
during medical encounters.4

Fewer patients in our ESL group
were referred for cardiac rehabilita-
tion after discharge than patients
with English as their first language.
Two systematic reviews of secondary
prevention programs of randomised
controlled trials have shown that
either supervised exercise alone21,22

or risk factor education or counsel-
lingwithout an exercise component22

reduced mortality. It is therefore
possible that reduced attendance at
cardiac rehabilitation in the ESL
group also contributed to poorer
outcomes. Hospitals should extend
the reach of cardiac rehabilitation
services by offering multilingual op-
portunities for patients of different
backgrounds.

Second-line antiplatelet agents, such
as ticagrelor and prasugrel, were
used less in our ESL group. Thismay
be partially explained by fewer PCIs
in this cohort and a higher incidence
ofmajor bleeding, but cliniciansmay
also have been concerned that they
could not accurately exclude con-
traindications of their use in ESL
patients. Prasugrel23 and ticagrelor24

reduce major adverse ischaemic
events in patients presentingwith an
ACS more effectively than clopi-
dogrel, and the less frequent use of
these agents in our ESL patients may
have contributed to their poorer
outcomes.
Limitations
The patients themselves identified
whether English was their first or
second language, and we have no
data on theirfluency or length of time
in Australia, and this may affect pa-
tient care and understanding.
Further,wedidnot collect data on the
use of interpreters with our ESL
MJA 204 (6) j 4 April 2016 239.e5
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patients. A professionally trained
medical interpreter can provide a
higher degree of accuracy and confi-
dentiality than family members or
bilingual staff members; using non-
professional interpreters can be
expedient, but has the disadvantage
of loss of productivity and additional
stress on the staff involved, together
with the risk of inadequate or
incomplete translation. It is therefore
unknown whether the use of inter-
preter services was adequate, and
whether improving their availability
would enhance clinical outcomes.

While we attempted to adjust for
baseline differences, there may
MJA 204 (6) j 4 April 2016
have been unmeasured variables,
such as socio-economic status and
educational level, that may have
confounded the impact of English
proficiency on outcomes. Finally,
we did not rigorously collect data
on compliance with medications
and physician follow-up, which
may also have affected long term
outcomes.25

Conclusion
In this large registry study of patients
presenting with an ACS, in-hospital
and 6-month mortality was greater
for patients who reported English as
their second language. While this
may be explained by a higher preva-
lence of cardiovascular risk factors
leading to more advanced disease,
problems of culturally specific
communication may also play
important roles, and should be the
subject of further research.
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