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Executive summary

Background

Acute Coronary Syndrome is a leading cause of mortality and morbidity worldwide and chest
pain is one of the most common symptoms of acute coronary syndromes. A rapid response to
chest pain by patients and appropriate management by health professionals are vital to
improve survival rates.

People from different ethnic groups are likely to have different perceptions of chest pain, its
severity and the urgent for treatment. These differences in perception may contribute to
differences in response to chest pain and unique coping strategies. Delay in seeking medical
care for chest pain in the general population have been well documented however limited
studies focus on delay time in ethnic groups. There is little research to date as to whether
ethnicity is associated with time the taken to seek medical care for chest pain. Consequently,
addressing this gap in knowledge will play a crucial role in improving the health outcomes of
culturally and linguistically diverse patients suffering from chest pain and for developing
appropriate practice for these populations.

Objectives

This review aimed to determine if there is an association between ethnicity and delay time in
seeking medical care for chest pain among culturally and linguistically diverse populations.

Inclusion criteria
Types of participants

Patients from different ethnic minority groups presented to the emergency department with
chest pain.

Types of exposure

This review examined studies that evaluated the association between ethnicity and delay time
in seeking medical care for chest pain amongst culturally and linguistically diverse
populations.
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Types of studies

This review considered quantitative studies including randomized controlled trials, non-
randomized controlled trials, quasi-experimental, before and after studies, prospective and
retrospective cohort studies, case control studies and analytical cross sectional studies.

Types of outcomes

This review considered studies that measured delay time as the main outcome. The time was
measured as the interval between the time of symptom onset and time to reach an emergency
department.

Search strategy

A comprehensive search was undertaken for relevant published and unpublished studies
written in English with no date restriction. All searches were conducted in October 2014. We
searched the following databases: Medline, PubMed, Cochrane Central Register of Controlled
Trials (CENTRAL), Embase, CINAHL, PsycINFO, ProQuest (health databases only), Informit,
Sociological Abstracts, Scopus, and Web of Science. The search for unpublished studies
included a wide range of ‘grey literature’ sources including national libraries, digital theses
repositories, and clinical trial registries. We also targeted specific health research, specialist
cardiac, migrant health, or emergency medicine organizational websites and/or conferences.
The search strategy also included checking the reference lists of included studies and
contacting authors when further details about reported data was required to make a decision
about eligibility.

Methodological quality

Papers selected for retrieval were assessed by two independent reviewers for methodological
validity prior to being included in the review using standardized critical appraisal instruments
from the Joanna Briggs Institute. Adjudication was produced by the third reviewer.

Data collection

Data was extracted from included articles by two independent reviewers using the
standardized data extraction tool from the Joanna Briggs Institute.

Data synthesis

The extracted data was synthesized into a narrative summary. Meta-analysis could not be
performed due to the heterogeneity of study protocols and methods used to measure
outcomes.

Results

Ten studies, with a total of 1 511 382 participants, investigating an association between
ethnicity and delay time that met the inclusion criteria were included in this systematic review.
Delay times varied across ethnic groups, including Black, Hispanic, Asian, South Asian,
Southeast Asian, and Chinese. Seven studies reported delay time in hours and ranged from
1.90 hours to 3.10 hours. Delay times were longer among culturally and linguistically diverse
populations than the majority population. The other three studies reported delay time in
categories of time (e.g. < 1 hour, < 4 hours, < 6 hours) and found larger proportions of later
presentations to the emergency departments among ethnic groups compared to the majority
groups.

Conclusions

There is evidence of an association between ethnicity and time taken in seeking medical care
for chest pain, with patients from some ethnic minorities (e.g. Black, Asian, Hispanic and
South Asian) taking longer than those of the majority population. Health promotions and
health campaigns focusing on these populations are indicated.
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Recommendations for practice

A future public health agenda in cardiovascular disease should target culturally and
linguistically diverse populations and health professionals should be aware of ethnicity and its
impacts on their health. Guidelines and standard care for acute coronary syndromes should
integrate recommended practice for patients with different ethnic backgrounds.

Recommendations for research

Further research in this area is recommended, particularly to study the delay time among
culturally and linguistically diverse migrants in multicultural countries. The exploration of
seeking care behaviors of these populations is also essential.

Keywords

Chest pain; acute coronary syndromes; culturally and linguistically diverse; ethnicity; delay;
seeking medical care

Introduction

Background

Coronary Heart Disease (CHD) is the world’s biggest killer causrng 7.4 million deaths globally in
2012." It accounted for one -fifth of all deaths in Europe annually, and it also caused one of every six
deaths in the USA in 2009.% In Australia, more than 20,000 deaths were caused by CHD and
approximately 50% of all CHD deaths were attributed to Acute Coronary Syndromes (ACS) in 2012.%
Acute coronary syndromes is a leading cause of mortality and morbidity worldwide, particularly among
industrialized countries.® Acute coronary syndromes is a spectrum of clinical manifestations of CHD
ranging from unstable angina (UA), non-ST- segment elevation myocardial infraction (NSTEMI) and
ST-segment elevation myocardial infraction (STEMI) Chest pain is the most common symptom of
ACS and also recognized as one of the most common presentations to an emergency department
(ED).” The timely arrival of patients with chest pain to an ED after the onset of symptoms, and a rapid
evidence-based treatment is important for patients’ survival and outcomes.?

Definitive treatment for ACS should be started as soon as possible after onset of symptoms.
According to the international guidelines for management of ACS reperfu3|on therapy should be
administered to all patients presenting with ACS within 12 hours.* Delay in responding to chest pain
symptoms has been proven to be a substantial factor impacting on patients’ outcomes. Boersma et al.
found that 65 lives are saved for every 1000 treated patients when the initial treatment is administered
within the first hour of symptom onset. 2 The findings from international trials support the notion that
mortality rates within 30 days and one year of ACS symptoms was increased with the greater interval
between symptom onset and treatment.”>**> The National Heart Foundation of Australia has promoted
the ‘Heart Attack Action Plan’ to help reduce the delay time when patient experience chest pain or
heart attack symptoms™® (Appendix 1). ACS management includes the process from the initiation of
symptom onset to in-hospital care which may consist of presentation of the patient with chest pain,
working diagnosis, electrocardiogram (ECG), cardiac biomarker tests, final diagnosis and therapies.™
Early access to definitive care, usually by attending an emergency department, has a profound effect
on survival from acute coronary syndrome; consequently, delay in seeking medical care for chest pain
iS a serious issue requiring an urgent action and implementable policy. o1k 3t

Factors influencing delay have been grouped into three domains; '% socio-demographic and clinical
factors; ii) cognitive and emotional factors; and iii) social factors.*”° These factors include recognition
of signs and symptoms, gender, ethnicity, education levels, income, and emotional and social factors.
Ethnicity, often categorized or described by country of birth, %233 is one of the significant non-
modifiable risk factors for cardiovascular disease.>**” Previous studies have demonstrated that there
were differences in prevalence, incidence, occurrence, risk factors and mortality rate of acute
coronary syndromes amongst culturally and linguistically diverse (CALD) populations.***°
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Unfortunately, the majority of studies on delay in seeking medical care for chest pain have focused on
majority populations who share the same culture, language, and beliefs in the same social and
environmental context.'® % ?* %" *8 There are only a few studies which provide evidence in regards to
the delay in responding to chest pain among differing ethnic groups, particularly CALD groups.***°
International migrants or CALD groups living abroad worldwide have reached a total of 232 million
people, accounting for 3.2% of the world’s population.”® A CALD migrant is defined as any person
who changes his or her country of usual residence.! Their journeys inevitably end with a change of
lifestyle, including food, activities, jobs, fashion, socialization, and health care.®® ** Nevertheless, they
may keep their culture, beliefs, and attitudes in many aspects of their lives, such as language,
ceremonies, traditional foods, traditional medicine, and social activities.>

CALD groups are prone to face settlement hardships including education, employment, taxation
system and a different health care system.*® Furthermore, the difficulties communicating between
patients and health professionals attributed to the language barrier can impact health care provision.
These may cause CALD patients to be less likely to access primary, preventive care and emergency
care such as ambulance and follow up visit.*®

Although public health promotion and national plans have been implemented in multicultural
communities, the disparities in access to care and unequal care Erovision are still occurring to some
extent. Further actions and policies are needed to close the gap. %9 For health care providers, not
only does the system need to be developed and improved, but also an understanding of migrants in
every aspect would be helpful in meeting their needs.> ®°* In recognition of this issue, it is important
to understand medical care seeking behavior among migrants and key factors that influence their
delay when experiencing chest pain. These findings could provide further information to health
providers, public health agencies and policy makers in order to establish health promotion programs,
health campaigns and health policies that match the needs of CALD groups.62 The aim of this review
was to establish if there is an association between ethnicity and delay time in seeking medical care for
chest pain among migrants with different ethnic backgrounds. The findings of this study will provide
further information supporting future research on cardiac care between the majority population and
ethnicity, particularly CALD populations.

This systematic review was performed based on a prior published protocol using the methods of the
Joanna Briggs Institute.®®

Definition of concepts

This systematic review defines delay time as the interval between time of symptom onset and hospital
arrival.** ® Decision time is defined as the interval from the time of symptom onset to accessing the
emergency response system or to initiating travel to the hospital.65 ‘Time of symptom onset’ is defined
as the time during which the patient reported becoming acutely or severely ill, prompting the patient to
seek medical care.®®

Categories of ethnic groups in this systematic review refer to the terms used in the original studies
Including Caucasian/White, Black, Hispanic, Asian, South Asian, Southeast Asian, and Chinese.
Caucasian/White group was defined as a majority population in this systematic review based on the
original articles and the countries of origin.

Objectives

The objective of this review was to determine if there is an association between ethnicity and delay
time in seeking medical care for chest pain among CALD populations.

Inclusion criteria
Types of participants

This review considered studies that included primary analysis or secondary analysis of patients with
different ethnic backgrounds who presented with chest pain at an emergency department.
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Therefore the review excluded studies that focused on the outcomes for total population or indigenous
populations

Types of exposure

This review considered studies that evaluated the association between ethnicity and delay time in
seeking medical care for chest pain among CALD populations compared to the delay in majority
populations. The current review places the emphasis on the delay time between onset of symptoms
and hospital arrival.

Types of studies

This review considered quantitative studies including randomized controlled trials, non-randomized
controlled trials, quasi-experimental, before and after studies, prospective and retrospective cohort
studies, case control studies and analytical cross sectional studies.

Types of outcomes

This review considered studies that measured delay time in seeking medical care for chest pain. The
time was measured as the interval between time of symptom onset and time to reach an emergency
department.64 Time was measured as a continuous variable (in hours) or as a categories of times
(e.g. >1 hour, >4 hours, >6 hours).

Search strategy

A comprehensive search was performed for all English-language published and unpublished studies
relevant to the review question. No date restrictions were imposed at the searching stage to keep the
strategy as broad as possible.

Before developing the final search strategy, a preliminary search of Medline (OvidSP) and CINAHL
was conducted to identify subject headings such as Medical Subject Headings (MeSH) in Medline.
We also sought useful textwords contained in article titles and abstracts. Once this was done, a
detailed search was constructed in Medline (OvidSP) and then accurately translated for each
subsequent database. The search strategy comprised a wide range of synonyms for each concept to
ensure maximum search sensitivity. A combination of textwords and subject headings were used in
databases supporting controlled vocabulary searching. Textwords alone were used where controlled
vocabulary searching was not an option.

The searches were run between the 20" and 23" of October 2014 in the following databases:
Medline (OvidSP, In Process & Other Non-Indexed Citations and Ovid Medline 1946-); PubMed (non-
indexed subset only); Cochrane Central Register of Controlled Trials (Cochrane Library, Issue 9 of 12,
Sept 2014); Embase (OvidSP, 1974-); CINAHL (EbscoHOST, 1981-); PsycINFO (OvidSP, 1806-);
ProQuest Health & Medicine databases; Sociological Abstracts (ProQuest, 1952-); Scopus; Web of
Science (Core Collection, 1900-); and Informit. A simplified version of the database search strategy
was used for web search engines Google Scholar (Advanced) and TRIP (Turning Research Into
Practice) in order to find additional published studies. Search strategies for the Medline, Embase and
CINAHL databases are available as Appendix II.

The search for unpublished studies was conducted between the 3" and 6" of October 2014. We first
targeted multidisciplinary sources of grey literature including TROVE (National Library of Australia),
WorldCat, Networked Digital Library of Theses and Dissertations (NDLTD), PQDT Open, Open-Grey,
Grey Literature Report, and OpenDOAR.

The websites of key Australian and international health organizations such as the World Health
Organization (WHO), National Institute for Health and Care Excellence (NICE), National Health and
Medical Research Council Australia (NHMRC), National Institute of Clinical Studies (NICS),
Department of Health and Ageing (Australia), and Australian Institute of Health and Welfare (AIHW)
were then searched. The clinical trials registers - clinicaltrials.gov and Australian New Zealand Clinical
Trials Registry (ANZCTR) were also searched for ongoing clinical trials.
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A more subject-focused search for relevant abstracts or publications was then conducted targeting
the conference websites, webpages, and/or research repositories of the following organizations:
Heart Foundation, American Heart Association, European Society of Cardiology, British Heart
Foundation, GRACE: The Global Registry of Acute Coronary Events, OMHRC Knowledge Center (US
Department of Health and Human Services, Office of Minority Health), Minority Health & Health Equity
Archive (University of Pittsburgh, US), Paramedics Australasia (including its conferences and online
journal). To supplement the grey literature search, we also conducted a Google (Advanced) search on
the 4™ of October 2014 and examined the first 200 websites.

All database and Google Scholar search results were imported into an EndNote X7 Library, pooled,
and then subsequently deduplicated. Finally, the reference lists of all included studies were checked
for additional relevant studies and study authors were contacted when additional data or clarification
about data was sought.

Method of the review

Papers selected for retrieval were assessed by two independent reviewers (KW and HG) for
methodological validity prior to inclusion in the review using standardized critical appraisal instruments
from the Joanna Briggs Institute Meta-Analysis of Statistics Assessment and Review Instrument (JBI-
MAStARI) (Appendix IIl). Any disagreements that arose between the reviewers (KW and HG) were
resolved through discussion, or with a third reviewer (RC).

Data collection

Data was extracted from papers included in the review using the standardized data extraction tool
from JBI-MAStARI (Appendix 1V). The data extracted included specific details about populations,
study methods and outcomes of significance to the review question and specific objectives. A list of
included studies is presented in Appendix V.

Data synthesis

In this review, only observational studies met the criteria and were subsequently included. There were
differences in outcome measurement, with some studies measuring time as a continuous variable (in
hours) and other studies recording categories of time (e.g. >1 hour, >4 hours, >6 hours), which
hindered statistical pooling of the results. Therefore, meta-analysis was not appropriate and the
findings are presented in a narrative summary in accordance with the JBI methodology.67

Results

Description of studies

The database and Google Scholar searches identified 8824 citations. Grey literature and Google
searching identified a further 234 studies for consideration. In total, we identified 9058 citations
through all methods of searching (Table 1)..

After removing duplicates, 5696 citations were reviewed against the eligibility criteria. Of these, 5390
were eliminated based on title/abstract. Full text articles were obtained for the remaining 306 citations.
Based on full text review, a further 289 studies were eliminated. The remaining 17 studies were
included for critical appraisal of their methodological quality. When information was missing, the
corresponding authors were contacted. Seven articles were excluded after critical appraisal leaving
ten articles which were included in this systematic review (Figure 1). The list of excluded studies and
reasons for exclusion are provided in Appendix VI.

Table 1 Results of database, grey literature, and web searches

Resources searched No. results

Medline (In Process & Other Non-Indexed Citations and Ovid Medline) 2002
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PubMed (non-indexed subset only) 93
Cochrane Central Register of Controlled Trials (CENTRAL) 36
CINAHL 600
Scopus 920
PsycINFO 614
Web of Science 608
Informit 14
ProQuest (health databases) 949
Embase 2770
Sociological Abstracts 18
Turning Research Into Practice (TRIP) 0
Google Scholar 200
Google 200
Combined other grey literature searches (e.g. National Libraries, theses repositories,

organizational websites, etc.) 34
Total before deduplication 9058
Duplicates 3362
Total after deduplication 5696

Participants

This review included 1 511 382 participants from ten selected studies.All participants in this review
presented to the ED with chest pain. The majority of the reviewed studies were conducted in the USA
(7)% % 75 two studies were conducted in the UK’® 7" and one study was performed in Canada.” Of
all ten included studies, males were the dominant gender ranging from 53.6% > to 75.6%."" The mean
age of participants of the ten reviewed studies varied from 59 ®to 76.5" years.

68-77 69, 71-75 68, 69, 74, 75
, Black )

The ten studies included seven ethnic groups; Caucasian/White , Hispanic
Asian®® %™ ™ south Asian’® """, Southeast Asian™ ,and Chinese® (see Appendix VII). The
proportions of ethnic groups varied between studies. Caucasian/White was the majoritygroup for all
included studies ranging from 28.8%"° to 90.9% of the total population of individual studies.’® Six
studies®® ™" included Black people ranging from 5.1%" to 33.0% of the total population of individual
studies.” Hispanics were included in four studies®® * ™ ™ the proportions ranged from 2.9%" to
3.5% of the total population of individual studies.” Asian was the smallest group in four studies®® *
& ranging from 1.0%°® ® to 1.4%" of the total population of individual studies. Two studies in the UK
collected data from South Asian groups which ranged from 3.4%° to 23.2% of the total population of
individual studies.”” A Canadian study” included South Asian, Chinese and Southeast Asian groups
with proportions of 24.9%, 22.7% and 14% respectively.
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Records identified through

Additional records identified

database and Google Scholar through other sources (i.e.
searching Google, website and grey
(n= 8824) literature searches)
(n=234)
( )
Total records
(n=9058)
- J
e N
Records after duplicates
removed (n= 5696)
N\ J
U N
Records screened
(n=5696)
J
-
Records excluded (n = 5390)
::> Excluded by title /abstracts (n= 5382)
Excluded due to unavailable full text (n= 8)
-
~
Full text articles assessed for
eligibility (n= 306)
J
/ Full-text excluded (n= 289) \
. Does not include ethnic groups
(n=44)
. Does not measure pre-hospital
delay time (n=63)
° Mainly qualitative approach (n=23)
|::> o Do not study effect of ethnicity on
pre-hospital delay time (n=50)
Have irrelevant objectives (n=76)
. Review/narrative study (n=27)
v K Non-research (n=6) /
( )
Studies undergoing appraisal
(n=17)
(. iL J
(" )
Studies included in
systematic review
(n=10)
- J

Figure 1 Study Selection flowchart
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Data source and study size

Data from the ten included studies were collected from large databases and large university hospitals.
Eight studies included participants from databases at a national level, including the Myocardial
Ischaemic National Audit Project (MINAP)®, National Registry of Myocardial Infarction (NRMI)®® %% ™
British Cardiovascular Intervention Society (BCIS)”’, Atherosclerosis Risk in Community (ARIC)", the
Cooperative Cardiovascular Project’? and Can Rapid Risk Stratification of Unstable Angina Patients
Suppress Adverse Outcomes with Early Implementation (CRUSADE).” The remaining two studies’
% included participant from local hospitals. The selected studies had sample sizes varying from 395"
to 482 327" participants.

Methodological quality

All ten included studies were observational studies including five prospective cohort studies®® "*°,
and five retrospective cross-sectional studies.®®’® ™ > "’ The descriptive summary of all included
studies is available as Appendix V. All selected studies were classified as level 3 and 4 (level 3 ¢ —
level 4b) according to the JBI Levels of Evidence for Effectiveness (Appendix VIII).

Methodologically, they were deemed satisfactory. According to JBI critical Appraisal checklist for
comparable cohort/ case control, all studies included patients at a similar condition (Q 2) i.e.
presenting to ED with chest pain. They also met criteria Q 5, Q 8 and Q9 where the outcomes were
assessed, measured and statistically analysed appropriately. Furthermore 90% of all studies identified
confounding factors and have strategies to deal with them (Q4) (see Appendix Ill). The total score of
all reviewed studies ranged between 66.7% and 88.9 % on the quality assessment criteria using the
JBI-MAStARI appraisal tool (see Table 2).

The outcomes were measured in two ways: quantitative time measured in hour units ® ** 7" (Table
3) and categories of time 7072 (Table 4). Appropriate statistical analyses were undertaken in the
studies, t-test for continuous variables and Chi-square tests for categorical variables. Additionally,
70% of the included studies® ®* ™ 72 ™7 had a large sample size at a national level, only three
studies’ """ enrolled less than 1000 participants. The ten studies were performed over periods of
time ranging from one year76 to ten years.74 The heterogeneity of the outcome measures of included
studies prevented statistical pooling for meta-analysis. Therefore, as meta-analysis could not be
performed67 the data was presented as a narrative summary. The lack of meta-analysis means this
review is unable to present the statistical significance of differences between studies.

Table 2 Summary of quality assessment using the JBI-MAStARI appraisal tool

Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 %

Ben-Shlomo et al. 2008" Y Y Y Y Y N U Y Y 77.8
Canto et al. 1998%° Y Y U Y Y N N Y Y 66.7
Goldberg et al. 1999% N Y Y Y Y Y U Y Y 77.8
Kendall et al. 2013"’ Y Y Y Y Y Y N Y Y 88.9
King et al. 2009 Y Y Y Y Y U Y Y Y 88.9
McGinn et al. 2005™ Y Y U U Y N N Y Y 66.7
Sheifer et al. 2000" N Y Y Y Y N N Y Y 66.7
Syed et al. 2000™ N Y Y Y Y N N Y Y 66.7
Ting et al. 2008™ Y Y Y Y Y N Y Y Y 88.9
Ting et al. 2010 U Y Y Y Y N N Y Y 66.7
% 60 100 80 90 100 20 20 100 100 75.6

Q1-Q9 = JBI-MAStARI critical appraisal criteria (Appendix I1), Y= Yes, N= No, U= unclear
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Methods of ethnic classification varied between studies. There were four studies that stated their
methods in classifying ethnicity. Two studies in the UK identified ethnicity by ‘healthcare professional
classifying’ method "® and self-reported method. ’” One study in the USA classified ethnicity by
country of origin® and another one study in Canada used the surname method.”® The differences in
methods of ethnic classification may impact on the outcome and the ability to compare studies. For
example, the Asian group in Ting et al.”* included all Asians, while King et al”® stratified Asian into
three sub groups and as such these two studies cannot be compared.

Results of meta-synthesis of quantitative research findings

Delay time in seeking care for chest pain

The association between ethnicity and time taken to seek care for chest pain was reported in all
reviewed studies. All ten included studies defined delay time as the interval between time from
symptom onset to hospital arrival. Seven studies®® % 7377 reported the delay time as quantitative time
in hour units ranged from 1.90 hours™ to 3.10 hours.”® (Table 3) whist the other three studies’®"?
reported delag/ time in time different categories ranging from < 1 hour to within 24 hours (Table 4).
Nine studies®® """ concluded that there was a statistically significant difference in delay time between
ethnic groups and the majority group. Only one study76 in the UK reported a similarity in delay time
between Caucasian and South Asian groups (Table 3-4).

Six studies® """ reported longer delay times in Black compared to Caucasian/White. Hispanics
arrived at hospital later than Caucasian/White in four studies® ®® " " in the USA. Asians suffering
from chest pain also presented to the ED later than Caucasian/White in four studies.®® ® ™ " The
other three studies’® "® ”" compared delay time between Caucasian/White and South Asian; only two
studies’® "® reported longer delay time in South Asians than the majority group. The Canadian study70
noted slower ED presentations in Southeast Asian and Chinese groups compared to the majority
groups.

Proportions of delayer groups differed significantly (p < 0.05) between majority group (White) and
ethnic groups (Table 4). Ethnic groups were more likely to wait longer than majority group to seek
medical care for chest pain.

Table 3 Delay time in seeking care for chest pain (hours)

Authors Median delay time (hours) p
Countrylyear

White Black Hispanic Asian South Asian
Ben-Shlomoetal’ 3.1 3.1 NS
UK (2008) "
Canto et al 2.0 2.3 2.1 <0.001
USA (1998) *
Goldberg et al 2.1 2.4 2.3 2.2 NA
USA (1999) *°
Kendall et al 2.1 2.6 0.15
UK (2013) "’
Syed et al 21 3.2 0.003
USA (2000)
Ting et al’ 2.0 2.4 2.3 2.1% <0.001
USA (2008)
Ting et al 2.6 29 2.8 3.0 <0.001
USA (2010)

Significant = p < 0.05, Significant analysis (p value) compares between majority group (White) and ethnic groups (Black,
Hispanic, Asian, and South Asian). # Non-significant p = .10, " =reported delay time as geometric mean, NS = non-significant,
NA= statistical comparison was not performed
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Table 4 Delay time in seeking care for chest pain presented in categories of time

Authors Category  Proportion of patients (%) p
Countrylyear of delay

time White Black South  Southeast Chinese  Other

(hours) Asian  Asian race
King et al <1 20.2 8.7 20.0 11.4 0.015
Canada 1-2 24.8 13.0 18.0 14.3
(2009) ° 3-6 26.6 24.0 16.0 15.7

7-12 1.8 7.6 8.0 57

13-24 26.6 46.7 38.0 52.9
McGinn et al <4 52.3 43.4 <0.0001
USA (2005)" >4 47.7 56.6
Sheiferetal” <6 91.5 5.0 35 0.001
USA (2000) ?  6-12 90.3 5.5 4.1

>12 88.9 6.7 4.4

Significant = p < 0.05, Significant analysis (p value) compare between majority (white) and ethnic groups (Black, South Asian,

Southeast Asian, Chinese and other race).

Factors associated with longer delay time

The factors relating to a longer delay time identified by the primary study authors are summarized in
Table 5. Although factors associated with longer delay time were not part of the inclusion criteria, they
are reported in this systematic review to emphasize the association between ethnicity and delay time.

Table 5 Summary of factors associated with longer delay time

Factors

Studies

Differences in seeking care behavior

Differences in symptoms presentation

Cultural and socioeconomic status

Atypical symptoms

Longer time to establish history of cardiac pain

Symptom perception and recognition

Culture and language barriers

Underuse of ambulance

High risk of heart disease

Ben-Shlomo et al. 2008

Canto et al. 1998
King, K. M et al. 2009

Ben-Shlomo et al. 2008"°
Canto et al. 1998%
Sheifer et al. 2000”2
Kendall et al. 2013"’

Canto et al. 1998%

Ben-Shlomo et al. 2008"°

King et al. 2009"°
Sheifer et al. 20007

Ben-Shlomo et al. 2008"°
Canto et al. 1998%
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Discussion

This systematic review aimed to synthesize the existing evidence on the association between
ethnicity and delay time in seeking medical care for chest pain among culturally and linguistically
diverse (CALD) populations. It revealed longer delay times among CALD populations and showed the
association between ethnicity and time delay. This raises concerns regarding both the inequity in, and
accessibility to, cardiac care among CALD populations and leads to query whether the current clinical
care standards and, guidelines have implemented recommended practice for these populations.

Ethnicity and longer delay time

Zerwic et al.”® and Henderson et al.” noted a significantly longer delay time in ethnic groups
compared to the majority group . The current review found a significantly longer delay time in ethnic
groups such as Black, Hispanic, Asian, South Asian, Southeast Asian, and Chinese compared to the
majority population (Caucasian/White) in three different countries (the USA, the UK and Canada).

This systematic review included studies of varying methodological designs. Despite the varying
quality of evidence, the main outcome of this review demonstrated the consistent trend in longer time
taken to present to hospital after experiencing chest pain among CALD groups than those of the
domir;ggt group. Also, delay times of all groups were greater than the recommended time of one
hour.™

Based on our search results, only ten studies met our inclusion criteria and critical appraisal process.
There was no study of level 1 and 2 evidence (systematic review and RCTSs) (JBI levels of evidence
Appendix VIII) included in this review. However, an RCT is not an appropriate research design for the
research question which focused on an association. Furthermore, the review findings has exhibited
the lack of studies undertaken in countries considered as multicultural nations such as Australia,
Germany, New Zealand and many countries in the European continent.

Association between ethnicity and time taken to seek care for chest pain
The recent studies®® demonstrated that ethnicity was associated with poorer symptom recognition,
and protective health—-related behaviors that lead to delay in seeking care. The findings of this
systematic review confirm the association between ethnicity and longer delay time. Some significant
influencing factors found in this review are related to sociocultural factors such as cultural and
socioeconomic status, culture and language barriers, differences in seeking care behaviors and
symptom perception. The review findings are consistent with the previous studies #**° that showed
that the differences in delay time between countries related to their unique sociocultural context.

The additional factors included lower utilization of ambulance and health insurance. Lozzi et al.®®
found a large number of ACS patients hesitated to call an ambulance and Brown et al.¥" found the
demographics such as age and gender, beliefs, situational factors and financial concern influenced on
emergency utilization. Heterogeneity of health systems across nations might have impact on how
CALD populations might seek medical care. Also, it is inevitable that migrants will encounter
hardships with settlement in a new land including the different health care system from their home
land.>® Consequently, their health behavior such as seeking emergency care and preventative care
might differ from the local population.

For health care providers, not only does the system need to be developed and improved, but also an
understanding of CALD populations is required by developing cultural competence.®®®! Cultural
competence is a set of congruent behaviors, attitudes and policies that come together in a system,
agency or among professionals and enable that system, agency or those professions to work
effectively in cross-cultural situations. It is more than awareness of culture difference but includes the
notion where reciprocity, action and accountability are emphasized to improve practice on the basis of
cultural differences.®®
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Many organizations such as the Heart Foundation in Australia have promoted chest pain action plans
to the public in order to minimize the delay time. Disappointingly, patient delay times are still longer
than the recommendation response time worldwide®® ®°, and are supported by the findings of this
review.

Limitations of this review

Based on our search results, only ten studies met our inclusion criteria and critical appraisal process.
There was no study of level 1 and 2 evidence (systematic review and RCTSs) (JBI levels of evidence
Appendix VIII) included in this review. However, an RCT is not an appropriate research design for the
research gquestion which focused on an association.

Observational studies without controls may be considered lower level evidence. Nonetheless, the
majority of the included studies were large observational studies conducted at a national level which
is likely to reflect the whole population of the study area. Secondly, the included studies were
conducted in only three countries, the USA, the UK and Canada, and as such the outcomes might not
apply to other countries. The review findings has exhibited the lack of studies undertaken in countries
considered as multicultural nations such as Australia, Germany, New Zealand and many countries in
the European continent. The third limitation of the review is the differences in outcome measures,
which prevented statistical pooling. Although the measures were different, delay time of ethnic groups
in all reviewed studies were reported to be longer than those of the majority group. Finally, the
methods of classifying ethnicity varied between studies and also seem subjective which may have

impacted on the result of each individual study.
Conclusion

This systematic review showed that CALD groups had a significant longer delay time than the majority
population. There is evidence of the association between ethnicity and time taken to reach hospital
after experiencing chest pain among CALD populations. Reducing delay time in seeking care for
chest pain is a critical issue for health agencies worldwide. Improving public awareness and
implementing cultural competence might bring many benefits to CALD populations. Additionally,
further quality research in multicultural countries is warranted to understand the pattern to seeking
care among these non-majority populations.

Implications for practice

There was evidence of association between ethnicity and the delay time in seeking help among CALD
populations. Therefore, health providers, public health agencies and health policy makers should be
aware of ethnicity and its impacts on CALD health. Cultural competence could be one strategy to be
normalized into practice in order to improve provision of care for these populations. Adequate of
interpreting and translating services for CALD populations facing the language barrier would place a
high value on quality practices.

A future health policy or public health agenda should give priority to the accessibility issues such as
location of healthcare setting and availability of emergency medical services. Evaluation of current
campaigns is warranted to check its effectiveness, especially public awareness among CALD
populations. Guidelines and Clinical care standard for acute coronary syndromes should target CALD
populations and integrate recommended practices for patients with different ethnic backgrounds.

Implications for research

There is a need for further research in ethnicity and delay time in seeking medical care for chest pain,
particularly well-designed, adequately powered, high quality randomized controlled trials (RCTSs) that
evaluate the efficacy of health promotion or interventions reducing the time delay among these
populations. In addition to RCT research, large cohort studies should perform a subanalysis of
ethnicity to explore the differences in delay time between majority and CALD populations, and also
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the distinction in seeking care patterns between CALD subgroups. High quality qualitative research is
recommended to explore the reasons and responding patterns underlying the delay within CALD
groups. An ethnic classification system/scale and outcome measures should be standardized for
further studies worldwide.

A further study of CALD populations in multicultural societies such as the USA, Australia, New
Zealand, Spain, Germany and Russia is recommended.*® Also, research focusing on sociocultural
factors influencing delay time should be performed for the sake of CALD populations in regards to
accessibility and equality in health care services. To clarify the impact of ethnicity on delay time,
future studies should consider consideration of other confounding factor such as economic status,
income and health insurance status of CALD populations.

Conflict of Interest

The reviewers have no conflicts of interest in conducting this review. The authors declare that this
review was conducted in the absence of any financial or commercial relationships that could be
construed as a potential conflict of interest.

Acknowledgements

The authors are profoundly grateful for unceasing support of editing from Associate Prof Brian
Scoffell, Head of Social Health Sciences unit, Faculty of Medicine, Nursing and Health Sciences
Flinders University. We would also like to express appreciation to Peter Newman, Liaison Librarian for
the School of Nursing and Midwifery, Flinders University, for his valuable support in developing a
comprehensive search strategy for this systematic review.

Page 14


http://www.xmlmind.com/foconverter/

JBI Database of Systematic Reviews & Implementation Reports

References

1. World Health Organisation. Cardiovascular diseases (CVDs) [Fact sheet]. 2015 [updated January
2015; cited 2015 24 December]. Available from: http://www.who.int/mediacentre/factsheets/fs317/en/.

2. Nichols M, Townsend N, Scarborough P, Rayner M. Cardiovascular disease in Europe 2014:
epidemiological update. Eur Heart J 2014;35(42):2950-2959.

3. Go AS, Mozaffarian D, Roger VL, Benjamin EJ, Berry JD, Blaha MJ, et al.Heart Disease and
Stroke Statistics—2014 Update: A Report From the American Heart Association. Circulation
2014;129(3):e28-e292.

4. Nichols M, Peterson K, Alston L, Allender S. Australian heart disease statistics 2014. In.
Melbourne: National Heart Foundation of Australia; 2014.

5. The GRACE Investigators. Rationale and design of the GRACE (Global Registry of Acute
Coronary events) project: A multinational registry of patients hospitalized with acute coronary
syndromes. Am Heart J 2001;141(2):190-199.

6. DeVon HA, Ryan CJ. Chest pain and associated symptoms of acute coronary syndromes. J
Cardiovasc Nurs 2005;20(4):232-238.

7. Niska R, Bhuiya F, Xu J. National hospital ambulatory medical care survey: 2007 emergency
department summary. Natl Health Stat Report 2010;26(26):1-31.

8. Steg PG, James SK, Atar D, Badano LP, Lundqvist CB, Borger MA, et al. ESC guidelines for the
management of acute myocardial infarction in patients presenting with ST-segment elevation. Eur
Heart J 2012;33(20):2569-2619.

9. O'Gara PT, Kushner FG, Ascheim DD, Casey DE, Chung MK, de Lemos JA, et al. 2013
ACCF/AHA Guideline for the Management of ST-Elevation Myocardial Infarction: Executive
SummaryA Report of the American College of Cardiology Foundation/American Heart Association
Task Force on Practice Guidelines. J Am Coll Cardiol 2013;61(4):485-510.

10. Acute Coronary Syndrome Guidelines Working Group. Guidelines for the management of acute
coronary syndromes 2006. Med J Aust 2006;184(8):S7.

11. National Clinical Guideline Center. Myocardial Infarction with ST-Segment Elevation: The acute
management of myocardial infarction with ST-segment elevation. London: Royal College of
Physicians; 2013.

12. Boersma E, Maas ACP, Deckers JW, Simoons ML. Early thrombolytic treatment in acute
myocardial infarction: reappraial of the golden hour. Lancet 1996;348:771-75.

13. Armstrong PW, Fu Y, Chang W-C, Topol EJ, Granger CB, Betriu A, et al. Acute Coronary
Syndromes in the GUSTO-IIb Trial Prognostic Insights and Impact of Recurrent Ischemia. Circulation
1998;98(18):1860-1868.

14. GISSI. Effectiveness of intravenous thrombolytic treatment in acute myocardial infarction. Gruppo
Italiano per lo Studio della Streptochinasi nell'Infarto Miocardico (GISSI). Lancet 1986;1(8478):397-
402.

15. Weaver W, Cerqueira M, Hallstrom AP, et al. Prehospital-initiated vs hospital-initiated thrombolytic
therapy: The myocardial infarction triage and intervention trial. JAMA 1993;270(10):1211-1216.

16. National Heart Foundation of Australia. Heart Attack Action Plan.
http://www.heartattackfacts.org.au/action-plan/.

17. Alonzo AA. The impact of family and lay others on care-seeking during life-threatening episodes
of suspected coronary artery disease. Soc Sci Med 1986;22(12):1297-1311.

18. Dracup K, McKinley SM, Moser DK. Australian patients' delay in response to heart attack
symptoms. Med J Aust 1997;166:233-236.

19. Dracup K, Moser DK. Beyond sociodemographics: factors influencing the decision to seek

Page 15


http://www.xmlmind.com/foconverter/

JBI Database of Systematic Reviews & Implementation Reports

treatment for symptoms of acute myocardial infarction. Heart Lung 1997;26(4):253-262.

20. Goff DC, Jr, Sellers DE, McGovern PG, Meischke H, Goldberg RJ, Bittner V, et al. Knowledgeof a
heart attack symptomps in a population survey in United states. Arch Intern Med 1998;158:2329-
2338.

21. Henriksson C, Larsson M, Arnetz J, Berglin-Jarlov M, Herlitz J, Karlsson J-E, et al. Knowledge
and attitudes toward seeking medical care for AMI-symptoms. Int J Cardiol 2011;147:224-227.

22. Herlitz J, Thuresson M, Svensson L, Lindqvist J, Lindahl B, Zedigh C, et al. Factors of importance
for patients's decision time in acute coronary syndrome. Int J Cardiol 2010;141:236-242.

23. Horne R, James D, Petrie K, Weinman J, Vincent R. Patient's interpretation of symptoms as a
cause of delay in reaching hospital during acute myocardial infarction. Heart 2000;83:388-393.

24. Kenyon LW, Ketterer MW, Gheorghiade M, Goldstein S. Psychological factors related to
prehospital delay during acute myocardial infarction. Circulation 1991;84:1969-1976.

25. O'Brien F, O'Donnell S, Mckee G, Mooney M, Moser DK. Knowledge, attitudes, and beliefs about
acute coronary syndrome in patients diagnosed with ACS: an Irish cross-sectional study. Eur J
Cardiovasc Nurs 2012;12(2):201-208.

26. Ottesen MM, Diaxen U, Torp-Pederson C, Kober L. Prehospital delay in acute coronary
syndrome- an anlysis of the components of delay. Int J Cardiol 2004;96:97-103.

27. Pattenden J, Watt |, lewin RJP, Stanford N. Decision making process in people with symptoms of
acute myocardial infarction: qualitative study. Br Med J 2002;324:1006.

28. Perkins-Porras L, Whitehead DL, Strike PC, Steptoe A. pre-hospital delay in patients with acute
coronary syndrome: factors associated with patient decision time and home-to-hospital delay. Eur J
Cardiovasc Nurs 2009;8:26-33.

29. Quinn JR. Delay in seeking care for symptoms of acute myocardial infarction: applying a
theoretical model. Res Nurs Health 2005;28:283-294.

30. Ruston A, Clayton J, Calnan M. patients' action during their cardiac event: qualitive study
exploring differents and modifiable factors. Br Med J 1998;316:1060-5.

31. Parsonage WA, Cullen L, Younger JF. The approach to patients with possible cardiac chest pain.
Med J Aust 2013;199(1):1-5.

32. Australian Bureau of Statistics. Year Book Australia. In. Canberra: ABS; 1995.

33. Alwan A. Global status report on noncommunicable diseases 2010: World Health Organization;
2011.

34. World Health Organisation. Cardiovascular disease.
http://www.who.int/mediacentre/factsheets/fs317/en/index.html (March 2013; date last accessed).

35. Dracup K, Moser DK. Treatment seeking behavior among those with symptoms and signs of
acute myocardial infarction. Heart Lung 1991;20(5 Pt 2):570-5.

36. Greenlund KJ, Keenan NL, Giles WH, Zheng ZJ, Neff LJ, Croft JB, et al. Public recognition of
major signs and symptoms of heart attack: seven states and the US Vigin Islands, 2001. Am Heart J
2004;147:1010-1016.

37. Meischke H, Eisenberg MS, Larsen MP. Prehospital delay interval for patients who use
emergency medical services: the effect of heart-related medical conditions and demographic
variables. Ann Emerg Med 1993;22(10):1597-1601.

38. Balarajan R. Ethnic differences in mortality from ischaemic heart disease and cerebrovascular
disease in england and Wales. Br Med J 1991,;302:560-564.

39. Khattar RS, Swales JD, Senior R, Lahiri A. Racial variation in cardiovascular morbidity and
mortality in essencial hypertension. Heart 2000;83:267-271.

40. Cappuccio FP, Cook DG, Atkinson RW, Strazzullo P. Prevalence, detection, and management of

Page 16


http://www.xmlmind.com/foconverter/

JBI Database of Systematic Reviews & Implementation Reports

cardiovascular risk factors in different ethnic groups in south London. Heart 1997;78(6):555-563.

41. Chiu M, Austin PC, Manuel DG, Tu JV. Comparison of cardiovascular risk profiles among ethnic
groups using population health surveys between 1996-2007. Can Med Assoc J 2010;182(8):E301-
E310.

42. Chiu M, Austin pc, Manuel DG, Tu JV. Cardiovascular risk factor profiles of recent immigrations vs
long-term residents od Ontario: a multi-ethnic study. Can Med Assoc J 2011;28:20-26.

43. Dassanayake J, Dharmage SC, Gurrin L, Sundararajan V, Payne WR. Are immigrants at risk of
heart disease in Australia: a systematic review. Aust Health Rev 2009;33(3):479-491.

44. Gadd M, Johansson S-E, Sundquist J, Wandell P. Are there differences in all-cause and coronary
heart disease mortality between immigrants in Sweden and in their country of birth? A follow-up study
of total populations. BMC Public Health 2006;6(1):102.

45. Hedlund E, Lange A, Hammar N. Acute myocardial infarction incidence in immigrants to Sweden.
Country of birth, time since immigration, and time trends over 20 years. Eur J Epidemiol
2007;22(8):493-503.

46. Lu HT, Nordin RB. Ethnic differences in the occuence of acute coronary syndrome: results of the
Malasian National Cardiovascular Disease (NCVD) Database Registry (March 2006- February 2010).
BMC Cardiovasc Disord 2013;13(97).

47. Saczynski JS, Yarzebski J, Lessard D, Spencer FA, Gurwitz JH, Gore JM, et al. Trends in
prehospital delay in patients with acute myocardial infarction ( from the Worcester Heart Attack
Study). Am J Cardiol 2008;102:1589-1594.

48. Yan H, Song L, Yong J, Son Y, Hu D. The association between pre-infarction angina and care
seeking behaviours and its effects on early reperfusion rates for acute myocardial infarction. Int J
Cardiol 2009;135:86-92.

49. Yusuf S, Reddy KS, Ounpuu S, Anand s. Global burden of cardiovascular diseases, part Il:
Variations in cardiovacular disease by specific ethnic groups and geographic regions and prevention
strategies. Circulation 2001;104:2855-2864.

50. United Nations. 232 million international migrants living abroad worldwide new UN global
migration statistics reveal. In. New York: United Nations; 2013.

51. United Nations. Recommendations on statistica of international migration Revision 1. In. New
York: United Nations; 1998.

52. Frisbie WP, Cho Y, Hummer RA. Immigration and the health of Asian and Pacific Islander adults
in the United States. Am J Epidemiol 2001;153(4):372-380.

53. Gilbert PA, Khokhar S. Changing dietary habits of ethnic groups in Europe and implications for
health. Nutr Rev 2008;66(4):203-215.

54. Berry JW. Immigration, acculturation, and adaptation. Applied psychology 1997;46(1):5-34.

55. Wechkunanukul K, Grantham H, Clark R. Cultural competence in emergency department.
Australian Nursing and Midwifery Journal 2014;22(4):35.

56. Kirkman-Liff B, Mondragén D. Language of interview: relevance for research of southwest
Hispanics. Am J Public Health 1991;81(11):1399-1404.

57. Anderson KO, Green CR, Payne R. Racial and ethnic disparities in pain: causes and
consequences of unequal care. J Pain 2009;10(12):1187-1204.

58. Gushulak BD, Williams LS. National immigration health policy. Can J Public Health 2004;95:127-
129.

59. Kelaher M, Manderson L. Migration and mainstreaming: matching health services to immigrants's
need in Australia. Health Policy 2000;54:1-11.

60. Lancellotti K. Culture care theory: a framework for expanding awareness of diversity and racism in
nursing education. J Prof Nurs 2008;24(3):179-183.

Page 17


http://www.xmlmind.com/foconverter/

JBI Database of Systematic Reviews & Implementation Reports

61. McFarland MM, Eipperle MK. Culture care theory: a proposed practice theory guide for nurse
practioners in primary care setting. Contemp Nurse 2008;28:48-63.

62. Yusuf S, Reddy KS, Ounpuu S, Anand s. Global Burden of Cardiovascular Disease Part I
General considerations, the epidemiology transition, risk factors, and impact of urbanization.
Circulation 2001;104:2746-2753.

63. Wechkunanukul K, Grantham H, Damarell R, Clark R. The association between ethnicity
(culturally and linguistically diverse migrants) and the time taken in seeking medical care for chest
pain: a systematic review protocol. The JBI Database of Systematic Reviews and Implementation
Reports. 2014;12(9):21-35.

64. King KB, McQuire MA. Symptom presentation amd time to seek care in women and men with
acute myocardial infarction. Heart Lung 2007;36:235-243.

65. Dracup K, Moser DK, Eisenberg M, Meischke H, Alonzo AA, Braslow A. Causes of delay in
seeking treatment for heart attack symptoms. Soc Sci Med 1995;40(3):379-392.

66. Goldberg RJ, Steg PG, Sadiq I, Granger C, Jackson EA, Buddaj A, et al. Extent of, and factors
associated with delay to hospital presentation in patients with acute coronary syndrome (The GRACE
Registry). Am J Cardiol 2002;89:791-796.

67. The Joanna Briggs Institute. Joanna Briggs Institute reviewers' manual: 2014 edition.
http://joannabriggs.org/assets/docs/sumari/ReviewersManual-2014.pdf.

68. Canto JG, Taylor Jr HA, Rogers WJ, Sanderson B, Hilbe J, Barron HV. Presenting characteristics,
treatment patterns, and clinical outcomes of non-black minorities in the National Registry of
Myocardial Infarction 2. Am J Cardiol 1998;82(9):1013-1018.

69. Goldberg RJ, Gurwitz JH, Gore JM. Duration of, and temporal trends (1994-1997) in, prehospital
delay in patients with acute myocardial infarction: the second National Registry of Myocardial
Infarction. Arch Intern Med 1999;159(18):2141-2147.

70. King KM, Khan NA, Quan H. Ethnic variation in acute myocardial infarction presentation and
access to care. Am J Cardiol 2009;103(10):1368-1373.

71. McGinn AP, Rosamond WD, Goff DC, Jr, Taylor HA, Miles JS, Chambless L. Trends in
prehospital delay time and use of emergency medical services foe acute myocardial infarction:
experience in 4 US communities from 1987-2000. Am Heart J 2005;150:392-400.

72. Sheifer SE, Rathore SS, Gersh BJ, Weinfurt KP, Oetgen WJ, Breall JA, et al. Time to presentation
with acute myocardial infarction in the elderly associations with race, sex, and socioeconomic
characteristics. Circulation 2000;102(14):1651-1656.

73. Syed M, Khaja F, Wulbrecht N, Alam M, Sabbah HN, Goldstein S, Borzak S, Rybicki BA. Effect of
delay on racial differences in thrombolysis for acute myocardial infarction. Am Heart J
2000;140(4):643-650.

74. Ting HH, Bradley EH, Wang Y, et al. Factors associated with longer time from symptom onset to
hospital presentation for patients with st-elevation myocardial infarction. Arch Intern Med
2008;168(9):959-968.

75. Ting HH, Chen AY, Roe MT, et al. Delay from symptom onset to hospital presentation for patients
with non—st-segment elevation myocardial infarction. Arch Intern Med 2010;170(20):1834-1841.

76. Ben-Shlomo Y, Naqvi H, Baker I. Ethnic differences in healthcare-seeking behaviour and
management for acute chest pain: secondary analysis of the MINAP dataset 2002—2003. Heart
2008;94(3):354-359.

77. Kendall H, Marley A, Patel JV, Khan JM, Blann AD, Lip GY, et al. Hospital delay in South Asian
patients with acute ST-elevation myocardial infarction in the UK. European Journal of Preventive
Cardiology 2013;20(5):737-742.

78. Zerwic JJ, Ryan CJ, DeVon HA, Drell MJ. Treatment seeking for acute myocardial infarction
Symptoms: differences in delay across sex and race. Nurs Res 2003;52(3):159-167.

Page 18


http://www.xmlmind.com/foconverter/

JBI Database of Systematic Reviews & Implementation Reports

79. Henderson SO, Magana R, Korn CS, Genna T, Bretsky P. Delayed presentation for care during
acute myocardial infarction in a Hispanic population of Los Angeles County. Ethn Dis 2001;12(1):38-
44.

80. King-Shier KM, Singh S, LeBlanc P, Mather CM, Humphrey R, Quan H, et al. The influence of
ethnicity and gender on navigating an acute coronary syndrome event. Eur J Cardiovasc Nurs
2015;14(3):240-247.

81. DuBard CA, Garrett J, Gizlice Z. Effect of language on heart attack and stroke awareness among
US Hispanics. Am J Prev Med 2006;30(3):189-196.

82. Omariba DWR. Immigration, ethnicity, and avoidable mortality in Canada (vol 20, pg 409, 2015).
Ethn Health 2015;20(4):11I-11I.

83. Dracup K, Moser DK, McKinley S, Ball C, Yamasaki K, Kinm C-j, et al. An international
perspective on the time to treatment for acute myocardial infarction. J Nurs Scholarsh
2003;35(4):317-323.

84. Liao L, Whellan DJ, Tabuchi K, Schulman KA. Differences in care-seeking behavior for acute
chest pain in the United States and Japan. Am Heart J 2004;147(4):630-635.

85. McKinley S, Dracup K, Moser DK, Ball C, Yamasaki K, Kim CJ, et al. International comparison of
factors associated with delay in presentation for AMI treatment. Eur J Cardiovasc Nurs 2004;3(3):225-
230.

86. Lozzi L, Carstensen S, Rasmussen H, Nelson G. Why do acute myocardial infarction patients not
call an ambulance? An interview with patients presenting to hospital with acute myocardial infarction
symptoms. Intern Med J 2005;35:668-671.

87. Brown AL, Mann C, Daya M, Goldberg RJ, Meischke H, taylor J, et al. Demographic, belief, and
situational factors influencing the decosion to utilize emergency medical services among chest pain
patients. Circulation 2000;102:173-178.

88. National Health and Medical Research Council. Cultural Competency in health: a guide for policy,
partnership and participation. Canberra: National Health and Medical Research Council, 2006

89. Goldberg RJ, Spencer F, Fox KAA, Brieger D, Steg G, Gurfinkel E, et al. Prehospital delay in
patients with acute coronary syndromes (from the Global Registry of Acute Coronary Events
[GRACE]). Am J Cardiol 2009;103:596-603.

90. United Nations. International migration 2013: migration by origin and destination. In: United
Nations; 2013.

Page 19


http://www.xmlmind.com/foconverter/

JBI Database of Systematic Reviews & Implementation Reports

Appendix I: Heart Attack Action Plan

Heart Attack Action Plan

and/or
Pain, Pressure
Heaviness, Tightness

Nauseous
Cold sweat

may FEEL Dizzy

Short of breath

Neck, Jaw

Arm, Back

Shoulder

STOP & REST
Talk &Tell
Symptoms getting worse
or Lasted 10 minutes?

—

CALL Emergency
Ask for Ambulance
Wait for the instructions

Adapted from Heart Attack Action plan, National Heart Foundation of Australia

http:/fwnane heartattackfacts .org. aufaction-plan/
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Appendix Il: Search strategy

Medline (OvidSP) 1946-20 October 2014

EHSearches

1 Myocardial Ischemia/

Acute Coronary Syndrome/

Chest Pain/

angina pectoris/ or angina, unstable/

coronary disease/ or coronary artery disease/ or coronary occlusion/ or coronary stenosis/ or coronary
thrombosis/

myocardial infarction/ or anterior wall myocardial infarction/ or inferior wall myocardial infarction/ or myocardial
stunning/

6

7 Plaque, Atherosclerotic/

8 chest pain*.tw.

9 ((myocardial or cardiac or heart) adj2 (infarct* or isch?emi*)).tw.

10 (AMI or MI).tw.

11 (STEMI or NSTEMI).tw.

12 (ST adj2 (elevat* or depress*)).tw.

13 (heart adj2 attack*).tw.

14 (coronary adj2 (syndrome* or disease* or event* or occlusion* or stenos* or thrombo*)).tw.
15 (ACS or STEACS or NSTEACS or CAD or CHD).tw.

16 (unstable adj4 angina).tw.

17 (atherosclero* or athero-sclero* or atherothrombo* or athero-thrombo*).tw.
18 or/1-17

19 "Emigrants and Immigrants"/

20 exp Ethnic groups/

21 Refugees/

culture/ or acculturation/ or cross-cultural comparison/ or cultural characteristics/ or cultural diversity/ or
ethnology/ or human migration/

23 Cultural competency/

24 Vulnerable populations/

25 Ethnology.fs.

26 multilingualism/ or Communication barriers/ or Language/

27 (Language adj2 proficien*).tw.
(Ethnic* or Ethnolog* or "Linguistic diversity" or "Linguistically diverse" or multilingual* or multi-lingual* or
refugee* or CALD or Immigrant* or Emigrant* or Migrant* or Cultural* or sociocultural* or Minorit* or Race? or

Racial* or Foreign-born or overseas-born or "Languages other than English" or LOTE or "non-English
speaking background*" or NESB).tw.

29 or/19-28

Early diagnosis/ or Time factors/ or Delayed diagnosis/ or Patient Acceptance of Health Care/ or Health
Knowledge, Attitudes, Practice/ or Decision Making/ or Health Behavior/ or Time-to-treatment/

31 ((Time* or timing) adj3 (call* or arriv* or interval* or treat* or door or treat*)).tw.

32 (Delay* or prompt* or rapid*).tw.

33 ((Seek* or call*) adj3 (help or treat* or care or medical or attention or assistance or emergenc*)).tw.
34 or/30-33

35 18 and 29 and 34

36 limit 35 to english language

a b~ ODN
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CINAHL 1981-20 October 2014

# Query Limiters/Expanders

Limiters - English
Language
Search modes -
Boolean/Phrase

S36 S18 AND S29 AND S34

Search modes -

S35 S18 AND S29 AND S34 Boolean/Phrase

Search modes -

S34 S30 OR S31 OR S32 OR S33
Boolean/Phrase

TI ( ((Seek* or call*) N3 (help or treat* or care or medical or attention or assistance
S33 or emergenc*)) ) OR AB ( ((Seek* or call*) N3 (help or treat* or care or medical or
attention or assistance or emergenc®)) )

Search modes -
Boolean/Phrase

Search modes -

S32 TI ( (Delay* or prompt* or rapid*) ) OR AB ( (Delay* or prompt* or rapid*) ) Boolean/Phrase

s31 TI ( ((Time* or timing) N3 (call* or arriv* or interval* or treat* or door or treat*)) ) OR Search modes -

AB ( ((Time* or timing) N3 (call* or arriv* or interval* or treat* or door)) ) Boolean/Phrase
(MH "Early Diagnosis") OR (MH "Time Factors") OR (MH "Diagnosis, Delayed")
S30 OR (MH "Health Knowledge") OR (MH "Attitude to Health") OR (MH "Decision Search modes -

Making, Patient") OR (MH "Decision Making") OR (MH "Decision Making, Family") Boolean/Phrase
OR (MH "Help Seeking Behavior") OR (MH "Health Behavior")

Search modes -

S29 S19 OR S20 OR S21 OR S22 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28
Boolean/Phrase

TI ( Ethnic* or Ethnolog* or "Linguistic diversity" or "Linguistically diverse" or
multilingual* or multi-lingual* or refugee* or CALD or Immigrant* or Emigrant* or
Migrant* or Cultural* or sociocultural* or Minorit* or Race# or Racial* or Foreign-
born or overseas-born or "Languages other than English" or LOTE or "non-English

S28 speaking background*" or NESB ) OR AB ( Ethnic* or Ethnolog* or "Linguistic
diversity" or "Linguistically diverse" or multilingual* or multi-lingual* or refugee* or
CALD or Immigrant* or Emigrant* or Migrant* or Cultural* or sociocultural* or
Minorit* or Race# or Racial* or Foreign-born or overseas-born or "Languages other
than English" or LOTE or "non-English speaking background*" or NESB )

Search modes -
Boolean/Phrase

Search modes -

S27 TI (Language N2 proficien*) OR AB (Language N2 proficien*) Boolean/Phrase

(MH "Multilingualism") OR (MH "Communication Barriers") OR (MH
S26 "Communication Skills") OR (MH "English as a Second Language") OR (MH
"Accents and Dialects") OR(MH "Language")

Search modes -
Boolean/Phrase

Search modes -

S25 (MW ethnology) Boolean/Phrase

Search modes -

S24 (MH "Special Populations") OR (MH "Vulnerability") Boolean/Phrase

Search modes -

S23 (MH "Cultural Competence") Boolean/Phrase

(MH "Culture") OR (MH "Acculturation") OR (MH "Cultural Diversity") OR (MH Search modes -

S22 "Cultural Values") OR (MH "Ethnology") OR (MH "Ethnological Research") Boolean/Phrase

Search modes -

S21 (MH "Refugees") Boolean/Phrase

Search modes -

S20 (MH "Ethnic Groups+") Boolean/Phrase

Search modes -

S19 (MH "Immigrants") Boolean/Phrase
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S1OR S2 OR S30OR S4 OR S50R S6 OR S7 OR S8 OR S9 OR S10 OR S11 Search modes -

S18 HR S12 OR S13 OR S14 OR S15 OR S16 OR S17 Boolean/Phrase

TI ( atherosclero* OR athero-sclero* OR atherothrombo* OR athero-thrombo* ) OR Search modes -

St AB ( atherosclero* OR athero-sclero* OR atherothrombo* OR athero-thrombo* ) Boolean/Phrase

Search modes -

S16 TI (unstable) N4 (angina) OR AB (unstable) N4 (angina) Boolean/Phrase

TI (ACS OR STEACS OR NSTEACS OR CAD OR CHD ) OR AB (ACS OR Search modes -

S15 STEACS OR NSTEACS OR CAD OR CHD) Boolean/Phrase

TI ( (coronary) N2 (syndrome* OR disease* OR event* OR occlusion* OR stenos*
S14 OR thrombo*) ) OR AB ( (coronary) N2 (syndrome* OR disease* OR event* OR
occlusion* OR stenos* OR thrombo*) )

Search modes -
Boolean/Phrase

Search modes -

S13 TI (heart) N2 (attack*) OR AB (heart) N2 (attack*) Boolean/Phrase

Search modes -

S12 TI((ST) N2 (elevat* OR depress*) ) OR AB ( (ST) N2 (elevat* OR depress*) ) Boolean/Phrase

Search modes -

S11 TI( STEMI OR NSTEMI ) OR AB ( STEMI OR NSTEMI ) Boolean/Phrase

Search modes -

S10 TI (AMI OR MI') OR AB ( AMI OR MI) Boolean/Phrase

TI ( ((myocardial or cardiac or heart) N2 (infarct* or isch#emi*)) ) OR AB ( Search modes -

S9 ((myocardial or cardiac or heart) N2 (infarct* or isch#emi*)) ) Boolean/Phrase

Search modes -

S8 Tl "chest pain” OR AB "chest pain Boolean/Phrase

Search modes -

S7 (MH "Atherosclerosis”) Boolean/Phrase

Search modes -

S6 (MH "Myocardial Infarction") Boolean/Phrase

MH Coronary Disease OR MH Coronary Arteriosclerosis OR MH Coronary Search modes -

S5 Stenosis OR MH Coronary Thrombosis Boolean/Phrase

Search modes -

S4  (MH "Angina Pectoris”) OR (MH "Angina, Unstable") Boolean/Phrase

Search modes -

S3  (MH "Chest Pain") Boolean/Phrase

Search modes -

S2 (MH "Acute Coronary Syndrome") Boolean/Phrase

Search modes -

S1 (MH "Myocardial Ischemia") Boolean/Phrase
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Embase (OvidSP) 1974-21 October 2014

|Searches

heart muscle ischemia/ or ischemic heart disease/ or myocardial disease/

acute coronary syndrome/ or non st segment elevation acute coronary syndrome/
thorax pain/

unstable angina pectoris/ or angina pectoris/ or impending heart infarction/

coronary artery disease/ or coronary artery occlusion/ or coronary artery obstruction/ or coronary artery
thrombosis/

exp heart infarction/

atherosclerosis/ or atherosclerotic cardiovascular disease/ or atherosclerotic plaque/ or coronary artery
atherosclerosis/

chest pain*.tw.

((myocardial or cardiac or heart) adj2 (infarct* or isch?emi*)).tw.

10 (AMI or MI).tw.

11 (STEMI or NSTEMI).tw.

12 (ST adj2 (elevat* or depress®)).tw.

13 (heart adj2 attack*).tw.

14 (coronary adj2 (syndrome* or disease* or event* or occlusion* or stenos* or thrombo¥*)).tw.
15 (ACS or STEACS or NSTEACS or CAD or CHD).tw.

16 (unstable adj4 angina).tw.

17 (atherosclero* or athero-sclero* or atherothrombo* or athero-thrombo*).tw.

18 or/1-17

19 migration/ or immigration/ or illegal immigrant/ or immigrant/

20 exp ethnic group/ or race/ or "ethnic and racial groups"/ or "ethnic or racial aspects"/ or race difference/
21 refugee/

22 cultural anthropology/ or cultural bias/ or cultural value/ or cultural factor/ or ethnology/

23 cultural competence/ or cultural safety/ or cultural sensitivity/

24 vulnerable population/

25 multilingualism/ or language ability/ or bilingualism/ or language/ or communication disorder/
26 (Language adj2 proficien*).tw.

(Ethnic* or Ethnolog* or "Linguistic diversity" or "Linguistically diverse" or multilingual* or multi-lingual* or
refugee* or CALD or Immigrant* or Emigrant* or Migrant* or Cultural* or sociocultural* or Minorit* or Race? or
Racial* or Foreign-born or overseas-born or "Languages other than English" or LOTE or "non-English
speaking background*" or NESB).tw.

28 or/19-27

early diagnosis/ or time/ or chronology/ or reaction time/ or turnaround time/ or therapy delay/ or patient
attitude/ or patient compliance/ or patient participation/ or patient preference/ or refusal to participate/ or
decision making/ or patient decision making/ or health behavior/ or attitude to health/ or health belief/ or health
belief model/ or time to treatment/

30 ((Time* or timing) adj3 (call* or arriv* or interval* or treat* or door or treat*)).tw.

31 (Delay* or prompt* or rapid*).tw.

32 ((Seek* or call*) adj3 (help or treat* or care or medical or attention or assistance or emergenc*)).tw.
33 0r/29-32

34 18 and 28 and 33

35 limit 34 to english language

O© 00 N O O b~ WDN P
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Appendix lll: Appraisal instruments

MAStARI Appraisal instruments

JBI Critical Appraisal Checklist for Comparable
Cohort/ Case Control

Reviewsr

Author

=k

Is sample representative of patients
in the population as a whole?

2. Are the patients at a similar point in
tha course of their condition/illness?

3. Has bias been minimisad in relation
to selection of cases and of
controls?

4. Are confounding factors identified
and stratagies to deal with them
stated?

5. Are outcomes assessed using
objective criteria?

6. Was follow up carried out over a
sufficient time period?

7. Were the cutcomes of people who
withdrew described and included in
the analysis?

8. Were cutcomes measured in a
reliable way?

9. Was appropriate statistical analysis
used?

Cwerall appraisal: Include [J

Comments (Including reason for exclusion)

Date
Year _ _ _____
Yes Mo
O O
O 1
O ]
O O
O O
O O
O ]
] O
O ]
Exclude [

Unclear Mot Applicable

O

O

O

a

O

Seek further info. [
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Appendix IV: Data extraction instruments

MAStARI data extraction instrument

JBI Data Extraction Form for
Experimental / Observational Studies

Reviewsr Date

Author Year

Study Method
RCT [l Quasi-RCT [l Longitudinal O

Retrospective O Observational O Other |

Participants

Setting

Population

Sample size
Group A Group B

Interventions

Intervention A

Intervention B

Authors Conclusions:

Reviewers Conclusions:
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Study results

Dichotomous data

Outcome

Intervention ( g
number / total number

Intervention (
number / total number

Continuous data

QOutcome

Intervention ( I];
number / total number

Intervention (
number / total number

XMLmind XSL-FO Converter
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Appendix V: List of included studies

1.

10.

Ben-Shlomo Y, Naqvi H, Baker I. Ethnic differences in healthcare-seeking behaviour and
management for acute chest pain: secondary analysis of the MINAP dataset 2002—-2003.
Heart 2008;94(3):354-359.

Canto JG, Taylor Jr HA, Rogers WJ, Sanderson B, Hilbe J, Barron HV. Presenting
characteristics, treatment patterns, and clinical outcomes of non-black minorities in the
National Registry of Myocardial Infarction 2. Am J Cardiol 1998;82(9):1013-1018.

Goldberg RJ, Gurwitz JH, Gore JM. Duration of, and temporal trends (1994-1997) in,
prehospital delay in patients with acute myocardial infarction: the second National Registry of
Myocardial Infarction. Arch Intern Med 1999;159(18):2141-2147.

Kendall H, Marley A, Patel JV, Khan JM, Blann AD, Lip GY, Dwivedi G. Hospital delay in
South Asian patients with acute ST-elevation myocardial infarction in the UK. European
Journal of Preventive Cardiology 2013;20(5):737-742.

King KM, Khan NA, Quan H. Ethnic variation in acute myocardial infarction presentation and
access to care. Am J Cardiol 2009;103(10):1368-1373.

McGinn AP, Rosamond WD, Goff DC, Jr, Taylor HA, Miles JS, Chambless L. Trends in
prehospital delay time and use of emergency medical services foe acute myocardial
infarction: experience in 4 US communities from 1987-2000. Am Heart J 2005;150:392-400.

Sheifer SE, Rathore SS, Gersh BJ, Weinfurt KP, Oetgen WJ, Breall JA, Schulman KA. Time
to presentation with acute myocardial infarction in the elderly associations with race, sex, and
socioeconomic characteristics. Circulation 2000;102(14):1651-1656.

Syed M, Khaja F, Wulbrecht N, Alam M, Sabbah HN, Goldstein S, Borzak S, Rybicki BA.
Effect of delay on racial differences in thrombolysis for acute myocardial infarction. Am Heart
J 2000;140(4):643-650.

Ting HH, Bradley EH, Wang Y, et al. Factors associated with longer time from symptom onset
to hospital presentation for patients with st-elevation myocardial infarction. Arch Intern Med
2008;168(9):959-968.

Ting HH, Chen AY, Roe MT, et al. Delay from symptom onset to hospital presentation for
patients with non—st-segment elevation myocardial infarction. Arch Intern Med
2010;170(20):1834-1841.

Page 28


http://www.xmlmind.com/foconverter/

JBI Database of Systematic Reviews & Implementation Reports

Appendix VI: List of excluded studies

1.

Clark L, Bellam S, Shah A, Feldman J. Analysis of prehospital delay among inner-city patients
with symptoms of myocardial infarction: implications for therapeutic intervention. J Natl Med
Assoc 1992;84(11):931.

Reason of exclusion: Statistical analysis was not reliable

DeVon HA, Burke LA, Nelson H, Zerwic JJ, Riley B. Disparities in Patients Presenting to the
Emergency Department with Potential Acute Coronary Syndrome: It Matters if You Are Black
or White. Heart & lung : the journal of critical care 2014;43(4):270-277.

Reason of exclusion: Sample not representative - Included only participants with fluent
English, collected data only between 7.00 and 23.00.

Gibler WB, Armstrong PW, Ohman EM, Weaver WD, Stebbins AL, Gore JM, Newby LK, Califf
RM, Topol EJ. Persistence of delays in presentation and treatment for patients with acute
myocardial infarction: The GUSTO-I and GUSTO-III experience. Ann Emerg Med
2002;39(2):123-130.

Reason of exclusion: Sample not representative - Included only patients who received
fibrinolysis treatment

Goff Jr DC, Feldman HA, McGovern PG, Goldberg RJ, Simons-Morton DG, Cornell CE,
Osganian SK, Cooper LS, Hedges JR. Prehospital delay in patients hospitalized with heart
attack symptoms in the United States: the REACT trial. Am Heart J 1999;138(6):1046-1057.

Reason of exclusion: High percentage of missing data (45%) among ethnic groups

Harralson TL. Factors influencing delay in seeking treatment for acute ischemic symptoms
among lower income, urban women. Heart & Lung: The Journal of Acute and Critical Care
2007;36(2):96-104.

Reason of exclusion: Sample not representative - Included only participants with fluent
English, collected data only during weekdays.

McSweeney JC, Lefler LL, Fischer EP, Naylor Jr AJ, Evans LK. Women's prehospital delay
associated with myocardial infarction: does race really matter? J Cardiovasc Nurs
2007;22(4):279-285.

Reason of exclusion: Sample not representative - Included only participants speaking English
or Spanish who can access a telephone (telephone survey).

Zerwic JJ, Ryan CJ, DeVon HA, Drell MJ. Treatment seeking for acute myocardial infarction
Symptoms: differences in delay across sex and race. Nurs Res 2003;52(3):159-167.

Reason of exclusion: Sample not representative - Included only participants with fluent
English.

Page 29


http://www.xmlmind.com/foconverter/

JBI Database of Systematic Reviews & Implementation Reports

Appendix VII: Summary of included studies

Authors  Country  Study design Data source/ Ethnic group (%) Median DT  Key findings Ethnicity associated
lyear Sample size (hour) with delay time

Ben- UK Prospective The MINAP Caucasian=72.8 3.10 There are ethnic differences in Yes
Shlomo 2008 cohort study n =162 516 South Asian = 3.4 seeking care behavior. Asian
etal underuse of ambulance may reflect

cultural differences.
Canto USA Prospective NRMI 2 White = 86 2.03 Times from symptom onset to hospital Yes
etal® 1998 cohort study n =275 046 Hispanic= 3 among ethnic groups were longer
1998 Asian=1 than white. Cultural and

Native = <1 socioeconomic factors may influence

symptom perception.
Goldbe USA Retrospective NRMI 2 White = 86 2.10 Ethnicity was significantly associated Yes
rg etal 1999 cross-sectional n =364 131 Black = 6 with longer delay.
91999 study Hispanic = 3

Asian=1.0

Kendall UK Retrospective  The BCIS White= 76.8 2.05 South Asians were more likely to Yes
etal”’ 2013 analysis study n =672 South Asian =23.2 have longer delay time and a longer
2013 post- hospital delay and entire delay

(pre- and post-) than white.
King et Canada Retrospective Patients Caucasian =28.8 NA Ethnic patients were more likely to Yes
al’ 2009 analysis study  admitted with Chinese = 22.7 wait > 12 hours before seeking care.

AMI to Calgary South Asian = Ethic groups were less likely to
region hospital 24.9 recognize cardiac symptoms.

n = 406

Southeast Asian =

14.0
First nation = 9.6

Language barrier was a potential
barrier to identify symptoms and to
reach definitive care.

DT=delay time, ACS= acute coronary syndromes, AMI= acute myocardial infarction, MINAP= Myocardial Ischaemic National Audit Project,
NRMI= National Registry of Myocardial Infarction, BCIS= British Cardiovascular Intervention Society, ARIC = Atherosclerosis Risk in Community
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Summary of included studies (continued)

Authors/ Country  Study design Data Source/ Ethnic group (%) Median Key findings in relation to association  Ethnicity associated
year / Year sample size DT (hour) between ethnicity and delay with delay time
McGinnet  USA Retrospective  ARIC Study White =79.9 NA Black ethnicity associated with longer  Yes
al ™ 2005 cross-sectional  (1987-2000) Black = 20.1 delay (= 4 hours)
study n=18928 Differences in delay times and
ambulance use across ethnic groups
were likely to involve cultural as well
as environmental issues.
Sheifer et USA Retrospective  The White = 90.9 NA Black race was among associated Yes
al ™ 2000 cross-sectional Cooperative Black and other factors of delay to present to ED and
study Cardiovascular race =9.1 more likely to present later than 6
Project hours.
n =102 339
Syed et al USA Prospective Patients White = 67 2.65 Time from symptom onset to ED and Yes
& 2000 cohort study admitted to Black = 33 time to receipt thrombolysis treatment
urban teaching were significantly longer in Black
hospital compared with white.
n =395
Ting et al USA Prospective NRMI 1 White = 86.2 1.90 Ethnicity was associated with longer Yes
2008 2008 cohortstudy =482 327 Black = 5.1 delay time.
Hispanic = 2.9
Asian=1.4
Ting et al USA Prospective CRUSADE White = 80.5 2.60 Non-white ethnicity was associated Yes
52010 2010 cohort study n =104 622 Black = 11.4 with longer delay time.
Hispanic = 3.5
Asian=1.1

DT= delay time, AMI= acute myocardial infarction, ED= emergency department, ARIC= Atherosclerosis Risk in Community, NRMI= National Registry of Myocardial Infarction , CRUSADE=
Can Rapid Risk Stratification of Unstable Angina Patients Suppress Adverse Outcomes with Early Implementation, STEMI= ST-segment elevation myocardial infarction, NSSTEMI= Non-
ST-segment elevation myocardial infarction
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Appendix VIII: JBI Levels of Evidence for Effectiveness
Levels of Evidence - Effectiveness
Level 1.3 - Systematic review of Randomized Controlled Trials (RCTs)
Level 1.b - Systematic review of RCTs and other study designs
Level 1 - Experimental Designs
Level 1.c - RCT
Level 1.d - Pseudo-RCTs
Level 2.3 - Systematic review of quasi-experimental studies
Level 2.b — Systematic review of quasi-experimental and other lower study designs
Level 2 - Quasi-experimental Designs
Level 2.c - Quasi-experimental prospectively contralled study
Level 2.d - Pre-test - post-test or historic/retrospective control group study
Level 3.a - Systematic review of comparable cohort studies
Level 3.b — Systematic review of comparable cohort and other lower study designs
Level 3 - Obsenvational - Analytic Designs  Level 3.c — Cohort study with contral group
Level 3.d - Case - controlled study
Level 3.2 — Observational study without a contral group
Level 4.a - Systematic review of descriptive studies
Level 4.b - Cross-sectional study
Level 4 - Dbservational - Descriptive Studies
Level 4.c - Case series
Level 4.d - Case study
Level 5.3 — Systematic review of expert opinion

Level 5 — Expert Opinion and Bench Research  Level 5.b - Expert consensus

Level 5.c — Bench research/ single expert opinion
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