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Background—Timely recognition of patients with acute coronary syndromes (ACS) is important for successful treatment. Previous
research has suggested that women with ACS present with different symptoms compared with men. This review assessed the
extent of sex differences in symptom presentation in patients with confirmed ACS.

Methods and Results—A systematic literature search was conducted in PubMed, Embase, and Cochrane up to June 2019. Two
reviewers independently screened title-abstracts and full-texts according to predefined inclusion and exclusion criteria.
Methodological quality was assessed using the Newcastle-Ottawa Scale. Pooled odds ratios (OR) with 95% CI of a symptom being
present were calculated using aggregated and cumulative meta-analyses as well as sex-specific pooled prevalences for each
symptom. Twenty-seven studies were included. Compared with men, women with ACS had higher odds of presenting with pain
between the shoulder blades (OR 2.15; 95% ClI, 1.95-2.37), nausea or vomiting (OR 1.64; 95% Cl, 1.48—1.82) and shortness of
breath (OR 1.34; 95% CI, 1.21-1.48). Women had lower odds of presenting with chest pain (OR 0.70; 95% Cl, 0.63-0.78) and
diaphoresis (OR 0.84; 95% Cl, 0.76—0.94). Both sexes presented most often with chest pain (pooled prevalences, men 79%; 95%
Cl, 72-85, pooled prevalences, women 74%; 95% Cl, 72—85). Other symptoms also showed substantial overlap in prevalence. The
presence of sex differences has been established since the early 2000s. Newer studies did not materially change cumulative
findings.

Conclusions—Women with ACS do have different symptoms at presentation than men with ACS, but there is also considerable
overlap. Since these differences have been shown for years, symptoms should no longer be labeled as “atypical” or “typical.” (J
Am Heart Assoc. 2020;9:e014733. DOI: 10.1161/JAHA.119.014733.)
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I schemic heart disease (IHD) is the world’s leading cause
of eath accounting for an estimated 9 million deaths
in 2015."% Acute coronary syndrome (ACS) is an
umbrella term for unstable angina (UA), non—-ST-segment—
elevation myocardial infarction (NSTEMI) or ST-segment—
elevation myocardial infarction (STEMI) and is a substantial
component of IHD.? In recent decades ACS mortality has
decreased, because of advancements in treatment, lifestyle

changes, and a focus on primary prevention, but rates remain
high. "

Effective treatment of ACS is available with reperfusion
therapies, preferably with percutaneous coronary interven-
tion and if not available thrombolysis or coronary artery
bypass grafting.® The efficacy of ACS treatment depends on
timely initiation of the required treatment to minimize
myocardial damage.® Delayed symptom recognition, both
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Clinical Perspective

What Is New?

» Symptoms experienced by men and women with confirmed
acute coronary syndromes show substantial overlap.

* Yet some sex differences in symptoms exist as women have
higher odds of experiencing pain between the shoulder
blades, nausea or vomiting and shortness of breath, and
lower odds of experiencing chest pain or diaphoresis.
These differences and similarities between women and men
with confirmed acute coronary syndromes in symptoms
experienced have been established in literature for more
than a decade.

What Are the Clinical Implications?

» Symptoms of acute coronary syndromes should no longer
be labeled as “typical” or “atypical” for women and/or men.
Attention for sex differences in symptoms of acute coronary
syndromes should be proportional to the large overlap in
symptoms of acute coronary syndromes between women
and men.

by patients and medical professionals, is an important
contributor to delay in treatment and subsequent ACS
mortality.” Despite several awareness campaigns, referral
delay in women with ACS has persisted over time.®”’

Previous studies, but not all, have reported that women
with ACS experience different symptoms compared with men
with ACS.2'° Additionally, other studies emphasize the
overlap in symptoms between men and women with ACS.""
Symptoms experienced by women with ACS are often labeled
as “atypical” if these are different to those experienced by
men. Previous systematic reviews of sex differences in
symptoms of patients with ACS have been inconsistent, with
varying in- and exclusion criteria and studies lacking stan-
dardized data collection.'®'® Recent studies have attempted
to solve these issues, with the development of standardized
data collection surveys.'"'*

The purpose of this systematic review and meta-analysis is
to assess the presence and extent of sex differences in
symptom presentation in patients with confirmed ACS. It
updates and extends earlier meta-analyses on this topic.'%'®
Furthermore, through cumulative meta-analyses in which
studies are added to the pooled findings in order of
publication date, we aim to determine for how long evidence,
where it exists, has been established in the literature. As
much has been published on this topic, we hypothesize that
recent studies have mainly been confirmatory. Throughout
this review, “sex” will be used when referring to differences
between men and women. “Gender” is not used, as social and
cultural differences are not examined.

Methods

The authors declare that all supporting data are available
within the article and its online supplementary files.

Search Strategy

A systematic literature search was performed in PubMed,
EMBASE, and the Cochrane Library up to June 2019. A
combination of the search terms symptom, presentation,
gender, sex, acute coronary syndrome, myocardial infarction
and unstable angina and synonyms of these terms were used
(Data S1). Duplicates were removed using Mendeley Refer-
ence Manager. Titles and abstracts and, subsequently, the
full-texts of the articles were screened. Screening and study
selection were done by 2 independent reviewers (RO and AB)
according to predefined inclusion and exclusion criteria and
discrepancies were resolved through discussion between
these 2 reviewers. In addition, references of included articles
and previous reviews on symptom presentation in patients
with ACS were checked, and citation tracking was performed
on the included studies.

Inclusion and Exclusion Criteria

We included all studies that reported on symptom presenta-
tion in both women and men with confirmed ACS. ACS was
defined as either myocardial infarction (STEMI or NSTEMI) or
UA, in accordance with American Heart Association (AHA)
clinical guidelines.16 ACS is diagnosed by the presence of
symptoms of myocardial infarction, new ECG changes and
elevated levels of cardiac enzymes. Studies were excluded if
they reported on patients with other cardiac conditions or if
specific symptoms were required for inclusion in the study.
Further exclusion criteria were full texts being unavailable,
other publication type such as conference abstracts or
reviews, and articles published in languages other than
English, Dutch, French, or German. If 2 studies examined the
same study population, the study with the largest sample size
was included.

Quality Assessment

An adapted version of the Newcastle-Ottawa Scale was used
to assess the quality of the included studies. The scoring
system is based on 3 components, namely Selection,
Comparability, and Outcome.'” Studies using random or
consecutive patient selection were allocated 4 stars for
Selection. Studies adjusting for multiple covariables, including
age, were allocated 2 stars for Comparability. Studies that
independently assessed the symptoms experienced were
allocated 1 star for Outcome (Data S2). Studies with a high
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risk of selection bias, defined as all other ways of population
selection except a random or consecutive approach, were
excluded.

Data Collection and Extraction

The study design, method of data collection, patient population,
sample size, demographic characteristics and covariable
adjustments were extracted for all included studies and
reviewed by 2 authors (RO and AB). All reported symptoms
were derived from the studies. An overview of the symptoms
reported in the individual studies can be found in Table S1. The
following symptoms were combined: dizziness or lightheaded-
ness, left arm and left shoulder pain, nausea or vomiting, right
arm and right shoulder pain, and stomach or epigastric pain. In 1
study, '® the presence of symptoms was categorized as present,
unknown, or absent. In this case, the unknown symptoms were
treated as if the symptom was absent. The outcomes of interest
were the symptoms experienced when presenting with ACS.
This was summarized as the odds ratio (OR) of the symptom
being present in women relative to men and, if available, the OR
adjusted for at least age. If the OR was not provided by a study, it
was calculated using the provided data.

Statistical Analysis

Aggregated and cumulative meta-analyses were performed for
both the crude and adjusted OR using a random effects model
with inverse variance weighting. To assess when a possible
significant observed sex difference was established in liter-
ature, cumulative meta-analysis was performed for symptoms
that showed a significant sex difference in the aggregated
meta-analysis. For the cumulative meta-analysis, we identified
the year after which the pooled OR was statistically significant
and did not notably change by adding later studies. Sex-
specific prevalence for all symptoms and its variance was
calculated for each study. Meta-analysis for the prevalence
was performed with a random effects model with inverse
variance weighting, 2 separate models were fitted for men
and women. Heterogeneity was assessed by visual inspection
and using the |2 statistics. I* values <40% were considered to
represent low heterogeneity, 30% to 60% moderate hetero-
geneity, 50% to 90% substantial heterogeneity and >75% as
considerable heterogeneity.’” To explore possible hetero-
geneity by age, random effects meta-regression was per-
formed for symptoms reported by >10 studies. Analyses were
performed by mean age of the participants (<65 years and
>65 years). Details of subgroup division are provided in
Table S2. A P value of P<0.05 is considered statistically
significant. Publication bias was assessed using funnel plots if
>10 studies were available for an individual symptom. All
statistical analyses were performed using the “Metafor”

package in R version 3.5.1 (R Foundation for Statistical
Computing, Vienna, Austria).

Results

Study Selection and Quality Assessment

The systematic search yielded 3750 unique articles. After title-
abstract, full-text screening, and citation tracking 31 studies
remained. Results of the quality assessment can be found in
Table S3. The majority of studies scored between 5 and 6 out of
7 stars. Four studies?® 2% were excluded after quality assess-
ment because of a high risk of selection bias attributable to the
use of convenience sampling. Thus, 27 studies were included in
the review (Figure 1). The funnel plots for most symptoms were
fairly symmetric, indicating a low risk of publication bias
(Figures S1-S10). Diaphoresis was an exception, where there
seems to be an overrepresentation of smaller studies with a
higher odds for women to present with diaphoresis (Figure S11).

Characteristics of Included Studies

Baseline characteristics of the 27 included studies are
summarized in Table 1.387191824745 The majority of studies
were conducted in Europe or the United States with study years
ranging between 1985 and 2017. Data on symptom presenta-
tion were collected via the review of medical records (n=10),
questionnaires/surveys/checklists (n=9), patient interviews
(n=4), voice recordings (n=2), or a combination of a question-
naire and interview (n=2). The sample sizes of studies ranged
from 82 to 1 143 513 patients and total sample size was
1 226 163. The mean age of patients ranged from 47 to 78
years in women and from 47 to 69 years in men. Twelve studies
adjusted for covariables, with 4 studies adjusting for age only
and 8 for other factors in addition to age.

Characteristics of Patient Population

Ten studies included a patient population with ACS (either
myocardial infarction [STEMI or NSTEMI] or UA), and 17 studies
included patients with myocardial infarction (STEMI or NSTEMI)
only. Most studies (n=25) included more men than women, in
total 60% and 40%, respectively, and women were generally
older than men when presenting with ACS. In most studies
women more often had comorbidities such as diabetes mellitus
or hypertension at presentation, and less often smoked
compared with men.

Symptoms

Figure 2 and Table 2 provide the pooled crude and adjusted
odds ratios for sex differences in each examined symptom of
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Records identified through Records identified through Records identified through
PubMed Embase Cochrane
n=2955 n=2689 n=287
All records identified Duplicates removed
n=5931 n= 2181
Records excluded
Records screened by
) n=3654
title/abstract
. Wrong outcome (n= 2139)
n=3750 s Wrong population (n= 1305)
e Wrong publication type
(n=210)
Full text articles excluded
Full text articles assessed for n=66
eligibility 5 e  Foreign language (n=5)
. Full text unavailable (n=4)
. Wrong determinant (n=10)
. Wrong outcome (n=18)
Snowballing e Wrong population (n=21)
e Wrong publication type (n=6)
. Subset of another study (n=2)
n=1
Remaining articles Low quality excluded after
quality assessment
n=4
Articles included

Figure 1. Flow diagram of search results and study selection.

patients with confirmed ACS. Study-specific results are
provided in Table S4. Forest plots for all symptoms from the
aggregated meta-analysis and the cumulative meta-analysis
can be found in Figures S12-S26 and S27-S41, respectively.

Chest pain

Women with ACS had lower odds of presenting with chest pain
compared with men with ACS (OR 0.70; Cl,0.63-0.78, I2=84.5%).
This OR remained virtually unchanged from 2006 onwards

) and was similar for studies that
provided adjusted results (OR 0.67; Cl, 0.62-0.79, 1*=72%).

(Figure 33,871 0,18,24-35,37-45

Pain between the shoulder blades

Women with ACS had higher odds of presenting with pain
between the shoulder blades compared with men with ACS
(2.15 [1.95-2.37], 1°=0%). This OR remained virtually
unchanged from the early 2000s and was similar for studies
that provided adjusted results (1.89 [1.27-2.82], I?=0%).
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Neck pain

Women with ACS had higher odds of presenting with neck pain
(1.83 [1.60-2.10], 1>=0%) and this remained in studies that
provided adjusted results (1.71 [1.00-2.93], 1?=0%). Studies
published after 2003 hardly changed the point estimate.

Palpitations

Women with ACS had higher odds of presenting with palpita-
tions (1.80 [1.44—2.26], 1>=56%), which can be seen from 2015
onwards. The direction of effect remained after adjustment, but
the OR became non-significant (1.91[0.91—4.00], 1>=0%).

Jaw pain

Women had higher odds of presenting with jaw pain (1.75
[1.42-2.17], 1°=56%). This OR has changed minimally since
the early 2000s and was similar in studies that provided
adjusted results (1.67 [1.01-2.78], 1>=0%).

Nausea or vomiting

Women had higher odds of presenting with nausea or vomiting
(1.64 [1.48-1.82], I2=52%), and this remained in studies that
provided adjusted results (1.63 [1.21-2.19], 1°=0%). Studies
published after 2011 hardly changed the point estimate.

Fatigue

Women had higher odds of presenting with fatigue (1.36
[1.22-1.52], 1>=23%), which has changed minimally since the
early 2000s. The direction of effect remained after adjust-
ment, but the OR became non-significant (1.34 [0.94-1.90],
17=0%).

Shortness of breath

Women had higher odds of presenting with shortness of
breath (1.34 [1.21-1.48], 1°=63%). This OR has changed
minimally since 2000 and was similar for studies that
provided adjusted results (1.22 [1.01-1.46], 1°=0%).

Indigestion

There was no significant sex difference in presentation with
indigestion (1.31 [0.95-1.81]), and this remained non-
significant in studies that provided adjusted results (1.55
[0.63-3.83], 1°=0%).

Dizziness or light-headedness

Women had higher odds of presenting with dizziness (1.28
[1.15-1.44], 1”=17%), which has changed minimally since
2003. The direction of effect remained after adjustment, but
the OR became non-significant (1.41 [0.96—2.07], I*=0%).

Syncope

Women had higher odds of presenting with syncope (1.24
[1.09—1.42], 1>=0%), which has changed minimally since the
early 2000s. The direction of effect remained after adjust-
ment, but the OR became non-significant (1.08 [0.75-1.56],
1>=0%).

Stomach or epigastric pain

There was no significant sex difference in presentation with
stomach or epigastric pain (1.20 [0.94-1.53]), and this
remained non-significant in studies that provided adjusted
results (0.96 [0.75-1.23], 1>=0%).

Symptom Number of studies Crude OR [95% CI] Number of studies Adjusted OR [95% CI]
Pain between shoulder blades 15 iy 2.15[1.95, 2.37] 9 . 1.89[1.27, 2.82]
Neck pain 7 - 1.83[1.60, 2.10] 4 —— 1.71[1.00, 2.93]
Palpitations 10 ] 1.80[1.44, 2.26] 3 . 1.91[0.91, 4.00]
Jaw pain 11 ] 1.75[1.42,2.17] 4 L 1.67 [1.01, 2.78]
Nausea or vomiting 19 HH 1.64 [1.48,1.82] 10 ] 1.63[1.21,2.19]
Fatigue 11 ra 1.36 [1.22, 1.52] 6 I 1.34[0.94, 1.90]
Shortness of breath 22 e 1.34 [1.21, 1.48] 11 ] 1.22[1.01, 1.46]
Indigestion 5 by 1.31[0.95, 1.81] 2 ey 1.55[0.63, 3.83]
Dizziness or lightheadedness 9 Ll 1.28 [1.15, 1.44] 5 —— 1.41[0.96, 2.07]
Syncope 11 o 1.24[1.09, 1.42] 5 —— 1.08 [0.75, 1.56]
Stomach or epigastric pain 11 ) 1.20 [0.94, 1.53] 6 —— 0.96 [0.75, 1.23]
Right arm or shoulder pain 8 [ 1.09 [0.88, 1.35] 6 e 1.03[0.77,1.38]
Left arm or shoulder pain 12 ] 1.06 [0.88, 1.27] 8 - 1.13[0.93, 1.38]
Diaphoresis 19 ray 0.84[0.76, 0.94] 8 - 0.75[0.72, 0.78]
Chest pain 26 ra 0.70[0.63, 0.78] 8 ra 0.67 [0.62, 0.73]
T 1 1 T 1 1
05 1 2 4 0.5 1 2 4
- 0Odds ratio Odds ratio (log scale) QOdds ratio (log scale)
95% CI More common in men <——> More common in women More common in men <——> More common in women

Figure 2. Pooled crude and adjusted odds ratios of symptoms experienced by women relative to men. OR indicates odds ratio.
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Table 2. Crude and Adjusted Results of the Aggregated Meta-Analysis for All Symptoms

Analysis of Crude Odds Ratio Analysis of Adjusted Odds Ratio
Pooled Odds Ratio Stable Results From Pooled Odds
Symptom No. Studies (95% Cl) 12 Cumulative Analysis (y) No. Studies Ratio (95% Cl) i
Pain between the 15 2.15(1.95-2.37) | 0% Early 2000s 9 1.89 (1.27-2.82) 0%
shoulder blades
Neck pain 7 1.83 (1.60-2.10) | 0% 2003 4 1.71 (1.00-2.93) 0%
Palpitations 10 1.80 (1.44-2.26) | 56% 2015 3 1.91 (0.91-4.00) 0%
Jaw pain 1 1.75 (1.42-2.17) 56% Early 2000s 4 1.67 (1.01-2.78) 0%
Nausea or vomiting 19 1.64 (1.48-1.82) 53% 2011 10 1.63 (1.21-2.19) 0%
Fatigue 1 1.36 (1.22-1.52) 23% Early 2000s 6 1.34 (0.94-1.90) 0%
Shortness of breath 22 1.34 (1.21-1.48) 63% Early 2000s 11 1.22 (1.01-1.46) 0%
Indigestion 5 1.31 (0.95-1.81) 37% NA 2 1.55 (0.63-3.83) 0%
Dizziness or lightheadedness 9 1.28 (1.15-1.44) 17% 2003 5 1.41 (0.96-2.07) 0%
Syncope 1 1.24 (1.09-1.42) 0% Early 2000s 5 1.08 (0.75-1.56) 0%
Stomach or 11 1.20 (0.94-1.53) 69% NA 6 0.96 (0.75-1.23) 0%
epigastric pain
Right arm or 8 1.09 (0.88-1.35) 74% NA 6 1.03 (0.77-1.38) 47%
right shoulder pain
Left arm or left 12 1.06 (0.88-1.27) | 80% NA 8 1.13 (0.93-1.38) 7%
shoulder pain
Diaphoresis 19 0.84 (0.76-0.94) 59% 2003 8 0.75 (0.72-0.78) 28%
Chest pain 26 0.70 (0.63-0.78) | 85% 2006 8 0.67 (0.62-0.73) 72%

Right arm or right shoulder pain

There was no significant sex difference in presentation with
right arm or shoulder pain (1.09 [0.88—1.35]), and this remained
non-significant after adjustment (1.02 [0.77—1.38], 1°=47%).

Left arm or left shoulder pain

There was no significant sex difference in presentation with left
arm or shoulder pain (1.06 [0.88—1.27]), and this remained non-
significant after adjustment (1.13 [0.93-1.38], I*=7%).

Diaphoresis

Women with ACS had a lower odds of presenting with
diaphoresis than men (0.84 [0.76-0.94], 1>=59%). This OR did
not change materially since 2003 and was similar for studies
that provided adjusted results (0.75 [0.72-0.78], I2:28%).

Meta-regression

Differences in symptom presentation between men and women
did not differ significantly by the mean age of study participants.
Results of the meta-regression analysis are presented in
Table S5.

Symptom prevalence

Both men and women with confirmed ACS presented most
often with chest pain (pooled prevalence men 79% [72-85];

women 74% [67-81]), diaphoresis (men 47% [38—55]; women
44% [35-53]), shortness of breath (men 40% [35—46]; women
48% [42-53]), left arm and left shoulder pain (men 37% [28—
46]; women 38% [27—-48]) and nausea or vomiting (men 28%
[24-31]; women 39% [33-45]) (Figure 4). Overall, men and
women with confirmed ACS showed considerable overlap in
symptoms at presentation.

Discussion

This systematic review and meta-analysis of 27 studies
including >1 million patients shows that sex differences exist
in the symptom presentation in patients with confirmed ACS,
while at the same time overlap in symptoms between men
and women with confirmed ACS is substantial. Women with
ACS have higher odds of presenting with pain between the
shoulder blades, nausea or vomiting and shortness of breath
compared with men. In contrast, women with ACS have lower
odds of presenting with chest pain and diaphoresis compared
with their male counterparts. No significant sex differences
were found in presentation with left or right arm and shoulder
pain, stomach or epigastric pain and indigestion. The cumu-
lative meta-analyses show that more recent studies did not
add materially to the available evidence. For both sexes, chest
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pain, diaphoresis, shortness of breath, left arm and left
shoulder pain, and nausea or vomiting were found to be the
most prevalent symptoms.

This present meta-analyses updates and importantly
extends earlier systematic reviews of sex differences in ACS
symptom presentation,'>'>" by including more recently
published studies, with larger sample sizes and more stan-
dardized methods of data collection such as the McSweeney
Acute and Prodromal Myocardial Infarction Symptom Survey '
and 13-item Acute Coronary Syndrome checklist'' and by
investigating a broader range of symptoms. Through cumula-
tive meta-analyses, we demonstrated that sex differences in
symptoms for patients with established ACS have been evident
since the early 2000s and hardly changed over time since then.
Altogether, our results are consistent with previous systematic
reviews, which also concluded that women with ACS are less
likely to report chest pain and more likely to report a variety of
symptoms than men with ACS.'%1%13

Over the past 2 decades, considerable research has been
done on sex differences in the pathophysiology, symptom
presentation, and outcomes of IHD.*® Studies have shown that
younger women with ACS present more often with type I
ACS,***8 characterized by coronary artery spasms and vascular
dysfunction,'®*”*® whereas younger men present more often
with type | ACS, caused by coronary artery obstruction.*”**® In
addition, at all ages, women with ACS less often have plaque
ruptures and present more frequently with plaque erosions than

men with ACS.*”**° Whilst progress in the understanding of sex
differences has been made, a recent AHA scientific statement
identified several gaps in our understanding of mechanisms for
symptoms and pathophysiology of ACS in women.*® Future
research should address these gaps and evaluate sex differ-
ences in symptom presentation of type | and type Il ACS.

Implications for Future Research and Clinical
Practice

This review shows that sex differences in symptoms among
patients with confirmed ACS have been established in the
literature for more than a decade. To address the remaining
uncertainties, such as how sex differences in symptom
presentation may differ by age or other patient characteristics,
future research should focus on standardized data collection
and reporting. Our findings suggest that researchers and
medical professionals should refrain from labeling symptoms of
ACS as “typical” and “atypical”, and, instead, consider the
established differences and overlap in symptom presentation
between men and women in future studies and clinical practice.
Consequently, we need to educate medical professionals more
to be familiar with the existing sex differences and overlap.
Moreover, studies comparing the symptoms of women and
men with a suspicion of ACS, but before the clinical diagnosis,
are needed to improve the diagnosis of ACS in routine care. The

Chest pain

Author(s) and Year Weight OR [95% CI]

Tunstall-Pedoe'®, 1996 - 6.16% 0.98[0.86, 1.11
Meischke®, 1998 - 5.31% 0.66 [0.54, 0.82
Goldberg®, 1998 —.— 4.56% 0.84[0.64, 1.1
Milner®®, 1999 —— 2.30% 0.68[0.39, 1.17,
Culic®, 2002 —— 4.77% 0.56 [0.43, 0.72

[ T | T 1
0.1 0.25 1 2 4

= Odds ratio Odds Ratio (log scale)

95% ClI

More common in men <——> More common in women

]

]

]

]

]
Grace”, 2003 —a—— 3.16% 0.83[0.55, 1.26]
Lovlien,Gjengedal®®, 2006 —_— 0.40% 0.62[0.13,2.97]
Hirakawa®, 2006 —— 4.99% 0.71[0.57, 0.90]
Arslanian-Engoren®, 2006 —— 4.65% 0.56 [0.43, 0.73]
Lovlien,Hole®, 2006 —— 2.06% 0.52[0.29, 0.94]
Dey®', 2009 - 6.54% 0.73[0.68, 0.79]
Kirchberger®, 2011 —a— 3.41% 0.90[0.61, 1.33]
Angerud™®, 2011 —— 5.13% 0.74[0.59, 0.93]
Canto*, 2012 | 6.79% 0.61[0.61, 0.62]
Pelter®®, 2012 —— 2.35% 0.88[0.51, 1.50]
Zevallos™, 2012 —.— 4.62% 0.61[0.46, 0.79]
Coventry®, 2013 i 5.34% 0.54[0.44, 0.67]
Melberg®, 2013 ——y 2.15% 1.74[0.98, 3.09]
Khan, 2013 —a— 3.70% 0.67 [0.47, 0.96]
Asgar Pour*', 2015 —_—y 1.34% 0.79[0.36, 1.74]
DeVon*?, 2017 —a— 3.02% 0.72[0.46, 1.11]
Lichtman®, 2018 —— 4.90% 0.78[0.61, 1.00]
Sederholm Lawesson'®, 2018 —_— 2.24% 0.20[0.12,0.35]
Allana*, 2018 —— 1.98% 1.23[0.67, 2.26]
An®, 2018 —— 4.01% 0.64[0.47, 0.89]
Plaza-Martin®, 2019 —— 4.12% 0.76 [0.56, 1.04]
Random Effects Model < 100.00% 0.70[0.63, 0.78]

Chest pain

Author(s) and Year Cumulative OR [95% CI]
Tunstall-Pedoe, 1996 2] 0.98[0.86, 1.11]
+ Meischke, 1998 ——— 0.81[0.56, 1.19]
+ Goldberg, 1998 —— 0.83[0.65, 1.05]
+ Milner, 1999 —m— 0.81[0.65, 1.00]
+ Culic, 2002 —a— 0.74[0.60, 0.93]
+ Grace, 2003 - 0.76 [0.62, 0.92]
+ Lovlien, Gjengedal, 2006 . 0.75[0.62, 0.91]
+ Hirakawa, 2006 - 0.75[0.64, 0.88]
+ Arslanian-Engoren, 2006 - 0.72[0.61, 0.85]
+ Lovlien, Hole, 2006 - 0.71[0.61, 0.83]
+ Dey, 2008 - 0.71[0.63, 0.82]
+ Kirchberger, 2011 - 0.73[0.64, 0.82]
+ Angerud, 2011 - 0.73[0.65, 0.82]
+ Canto, 2012 - 0.71[0.64, 0.79]
+ Pelter, 2012 - 0.72[0.64, 0.80]
+ Zevallos, 2012 HH 0.711[0.64, 0.78]
+ Coventry, 2013 HH 0.69[0.63, 0.77]
+ Melberg, 2013 - 0.71[0.64, 0.79]
+ Khan, 2013 - 0.71[0.64, 0.79]
+ Asgar Pour, 2015 - 0.71[0.64, 0.79]
+ DeVon, 2017 - 0.71[0.64, 0.78]
+ Lichtman, 2018 - 0.71[0.65, 0.78]
+ Sederholm Lawesson, 2018 HH 0.69 [0.62, 0.78]
+ Allana, 2018 2l 0.70[0.63, 0.79]
+An, 2018 2] 0.70[0.63, 0.78]
+ Plaza-Martin, 2019 - 0.70[0.63, 0.78]

0.25 1 2
Odds Ratio (log scale)
More common inmen <——>  More common in women

Figure 3. Results of the aggregated and cumulative meta-analysis for chest pain as a symptom of ACS in women relative to men summarized
in a forest plot. ACS indicates acute coronary syndromes; OR indicates odds ratio.
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Figure 4. Results of the meta-analysis of the

pooled prevalence and corresponding 95% CI for all

symptoms for ACS in women and men. ACS indicates acute coronary syndromes.

studies included in the present review were conducted among
patients with confirmed ACS. As such, our findings alone
cannot be used in the development of diagnostic tools, as a
comparison of symptoms among women and men with and
without confirmed ACS is required.

Strengths and Limitations

This systematic review has several strengths. A comprehen-
sive and systematic approach of the literature search
including the use of multiple databases minimalized the
possibility of missing relevant evidence. Quality assessment
was performed and studies that required the presence of one
specific symptom for the diagnosis of ACS were excluded to
limit the risk of selective results. As well as aggregated
meta-analysis, cumulative meta-analysis was performed to
analyze the direction of the effects over time.

Limitations of this study are inherent to its design and
include heterogeneity between studies in terms of sample
size, inclusion criteria, data collection methods, and adjust-
ment for covariables. Data collection by medical record
retrieval could induce information bias, while the use of
patient interviews makes results liable to recall bias, in
particular since most studies were conducted in those with
confirmed ACS. Although our meta-regression analysis did not
imply that the sex differences of symptom presentation were
different between studies including relatively younger versus
relatively older patients, this should be more thoroughly
explored by individual patient data meta-analysis. Statistical

heterogeneity for the analyses of chest pain was considerable
and sensitivity analyses showed that this was partly driven by
the inclusion of 1 large study.®* In addition, 5 studies were
excluded because they were written in Polish or Persian, thus
it is possible that potentially relevant studies could have been
missed. Moreover, some symptoms had to be combined
because of their low prevalence. Finally, the present study
was restricted to those with confirmed ACS and did not
compare sex differences in symptom presentation of individ-
uals with suspected ACS. The symptoms that women with
ACS more often present with than men with ACS are highly
common for other conditions and may complicate timely
diagnosis. Future research should focus on the development
and validation of a diagnostic tool to take sex differences in
symptom presentation into account.

Conclusions

This systematic review with meta-analysis shows that there
are sex differences in symptom presentation in patients with
confirmed ACS. Whilst there is also substantial overlap in
symptoms of ACS, women with ACS have higher odds of
presenting with pain between the shoulder blades, nausea or
vomiting and shortness of breath, and lower odds of
presenting with chest pain and diaphoresis compared with
men with ACS. Sex differences in symptom presentation seem
to be well-established, meaning that the terms “atypical” and
“typical” to label symptoms of ACS are outdated.
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SUPPLEMENTAL MATERIAL



Data S1. Search string ‘Sex Differences in Symptom Presentation in Acute Coronary
Syndrome: A Systematic Review and Meta-Analysis’.

Qutcome Determinant Domain

Symptom* Sex Acute coronary syndrome (MeSH)
Presentation Sex factors (MeSH) Acute coronary syndrome*
Presentations Gender ACS

Myocardial infarction (MeSH)
Myocardial infarct*

Heart attack

Heart infarct*

Cardiac infarct*

MI

Unstable angina (MeSH)
Unstable angina

UA




PubMed/MEDLINE:

(((((symptom*[Title/Abstract]) OR presentation[Title/Abstract]) OR presentations[Title/Abstract]))
AND ((((((((((((acute coronary syndrome[MeSH Terms]) OR acute coronary
syndrome*[Title/Abstract]) OR ACS[Title/Abstract]) OR myocardial infarction[MeSH Terms]) OR
myocardial infarct*[Title/Abstract]) OR heart attack[Title/Abstract]) OR heart
infarct*[Title/Abstract]) OR cardiac infarct*[Title/Abstract]) OR MI[Title/Abstract]) OR unstable
angina[MeSH Terms]) OR unstable angina[Title/Abstract]) OR UA[Title/Abstract])) AND
(((sex[Title/Abstract]) OR sex factorfMeSH Terms]) OR gender[Title/Abstract])



Embase:

No. Query Results
#7 #5 AND [embase]/lim AND (‘article'/it OR "article in press'/it OR 'review'/it) 2689
#5  #1 AND #3 AND #4 5874

'symptom'/exp OR 'symptom' OR 'symptom*":ti,ab,kw OR 'presentation':ti,ab,kw OR
#4 . . 2102679
'presentations':ti,ab,kw

#3 'sex':ti,ab,kw OR 'sex factor'/exp OR 'sex factor' OR 'gender":ti,ab,kw 1093115

‘acute coronary syndrome'/exp OR ‘'acute coronary syndrome' OR 'acute coronary
syndrome*":ti,ab,kw OR 'acs":ti,ab,kw OR 'heart infarction'/exp OR ‘heart infarction' OR
#1 ‘'myocardial infarct*":ti,ab,kw OR 'mi"ti,ab,kw OR 'heart attack"ti,ab,kw OR 'heart 514604
infarct*":ti,ab,kw OR 'cardiac infarct*":ti,ab,kw OR 'unstable angina pectoris'/exp OR 'unstable
angina pectoris' OR 'unstable angina':ti,ab,kw OR ‘ua':ti,ab,kw
Filter: sources as embase or embase + medline, publication types as article, review or article in
press



Cochrane;

MeSH descriptor: [Acute Coronary Syndrome] explode all trees

- #2 (acute coronary syndrome*):ti,ab kw OR (ACS)ti,ab,lkw S Limits
- 4 #3 MeSH descriptor: [Myacardial Infarction] explode all frees MeSH =
— + &4 (myocardial infarct*):ti, ab kw OR (heart atiack):ti,ab,kw OR (heart infarct*):ti,ab kw OR (cardiac infarct*):ti, ab kw OR (MI):ti,ab_kw S Limits
_ + #5 MeSH descriptor: [Angina, Unstable] explode all trees MeSH
-+ #6 (unstable angina)ti,ab kw OR (UA)ti,ab,kw Sv Limits
-+ #7 | #1OR#2OR#3 OR#4 OR#5 OR #6 Limits
- 4 #8 (symptom*):ti,ab,kw OR (presentation):ti,abkw OR (presentations):ti,ab, kw Sw Limits
- 4 #9 MeSH descriptor: [Sex] explode all trees MeSH =
- #10 | MeSH descriptor: [Sex Factors] explode all rees MeSH ~
— | 4 | #11 | (gendertiabkw sv || Limits
= 4+ | #12 #I0R#IDOR#! Limits
= 4+ | #13  #3AND# AND#12 Limits
- 4 #14 Type a search term or use the S or MeSH buttons to compose Sw MeSH Limits N/A



Data S2. Adapted Newcastle-Ottawa quality assessment scale(1) (maximum 7 stars).
Selection
1 star per numbered item (maximum 4 stars)

1. Representativeness of exposed*cohort
a. Truly representative (star)
b. Somewhat representative (half star)
c. Selected group
d. No description
2. Selection of non-exposed cohort
a. Drawn from same community as exposed (star)
b. Drawn from different source
c. No description
3. Ascertainment of exposure
a. Medical record (star)
b. Interview (star)
c. Self-reported
d. No description
4. Demonstration that outcome of interest was not present at start of study
a. Yes (star)
b. No

Comparability
Maximum of 2 stars

1. Comparability of cohorts of basis of design or analysis
a. Study controls for age (most important factor) (star)
b. Study controls for comorbidities (star)

Outcome
1 star per numbered item (maximum 1 star)

1. Assessment of outcome
a. Independent blind assessment (star)
b. Medical record review (star)
c. Self-reported (questionnaire or interview)
d. Not described

*For this review, exposure related to the sex of the patient. When assessing quality of the study
using this Newcastle-Ottowa scale, women with ACS were seen as the exposed cohort, and
men with ACS as the non-exposed cohort.



Study:
Selection:

1. Representativeness of exposed cohort

o Xstar
2. Selection of non-exposed cohort
e Xstar
3. Ascertainment of exposure
o Xstar
4. Demonstration that outcome of interest was not present at start of study
e Xstar

Total: /4
Comparability:

1. Study takes confounder age into account

e Xstar
2. Study take confounder comorbidities into account
e Xstar
Total: /2
Outcome:

1. Assessment of outcome
e X star

Total: /1

Cumulative total: /7



Table S1. Reported symptoms in each included study.

Included study

Symptoms reported by study

Tunstall-Pedoe et al., 1996 (2)

Chest pain, syncope

Meischke et al., 1998(3)

Chest pain, diaphoresis, shortness of breath, stomach or epigastric pain,
nausea or vomiting, syncope

Goldberg et al., 1998(4)

Pain between shoulder blades, chest pain, diaphoresis, stomach or epigastric
pain, jaw pain, left arm pain, nausea, neck pain, right arm pain, shortness of
breath, syncope

Milner et al., 1999(5)

Chest pain, pain between shoulder blades, nausea or vomiting, shortness of
breath, palpitations, indigestion, fatigue, arm pain, diaphoresis, jaw pain,
dizziness, neck pain

Culic et al., 2002(6)

Chest pain, left arm pain, right arm pain, stomach or epigastric pain, neck
pain, pain between shoulder blades, jaw pain, headache, diaphoresis,
nausea, shortness of breath, belching, cough, dizziness, hiccups, tinnitus

Grace et al., 2003(7)

Chest pain, diaphoresis, shortness of breath, left arm pain, nausea, neck
pain, fatigue, dizziness, indigestion, stomach or epigastric pain, syncope

Lavlien, Schei & Gjendal, 2006(8)

Chest pain, left arm pain, jaw pain, pain between shoulder blades, nausea,
shortness of breath

Hirakawa et al., 2006(9)

Chest pain

Arslanian-Engoren et al., 2006(10)

Chest pain, shortness of breath, diaphoresis, left arm pain, nausea, right arm
pain

Lavlien, Schei & Hole, 2006(11)

Chest pain, diaphoresis, left arm pain, shortness of breath, nausea or
vomiting, fatigue, dizziness, palpitations, right arm pain, jaw pain, hot flushes,
pain between shoulder blades, stomach or epigastric pain, headache,
syncope,

Dey et al., 2008(12)

Chest pain, syncope, shortness of breath, palpitations, jaw pain, nausea or
vomiting, diaphoresis

Kirchberger et al., 2011(13)

Chest pain, left arm or shoulder pain, right arm or shoulder pain, jaw pain,
stomach or epigastric pain, pain between shoulder blades, nausea, shortness
of breath, diaphoresis, fear, dizziness, syncope

Angerud et al., 2011(14)

Chest pain

Canto et al., 2012(15)

Chest pain

Pelter et al., 2012(16)

Chest pain, shortness of breath, arm pain, diaphoresis, stomach or epigastric
pain, jaw pain

O’Donnell et al., 2012(17)

Chest pain, shortness of breath, diaphoresis, left arm pain, nausea, fatigue,
pain between shoulder blades, palpitations, indigestion, fear

Zevallos et al., 2012(18)

Chest pain, left arm pain, pain between shoulder blades, stomach or
epigastric pain

Coventry et al., 2013(19)

Chest pain, left arm pain, right arm pain, diaphoresis, shortness of breath,
abdominal or epigastric pain, nausea or vomiting, syncope, fatigue, pain
between shoulder blades

Melberg et al., 2013(20)

Chest pain, shortness of breath, syncope, nausea or vomiting, diaphoresis

Khan et al., 2013(21)

Chest pain, fatigue, hot flushes, shortness of breath, diaphoresis, left arm or
shoulder pain, pain between shoulder blades, nausea, dizziness, right arm or
shoulder pain, neck pain, headache, dizziness, headache, jaw pain,

Asgar Pour et al., 2015(22)

Chest pain, arm pain, diaphoresis, shortness of breath, nausea or vomiting,
palpitations, fatigue, indigestion, pain between shoulder blades,

DeVon et al., 2017(23)

Chest pain, shortness of breath, fatigue, dizziness or lightheadedness,
nausea, arm pain, sweating, pain between shoulder blades, palpitations,
indigestion,

Lichtman et al., 2018(24)

Chest pain, dizziness, palpitations, shortness of breath, sweating, fatigue

Sederholm Lawesson et al., 2018(25)

No chest pain, neck pain, pain between shoulder blades, stomach pain,
arm/hands pain, tiredness/fatigue, shortness of breath, syncope, nausea or
vomiting, diaphoresis, fear

Allana et al., 2018(26)

Chest pain, shortness of breath, diaphoresis, pain between shoulder blades,
nausea or vomiting, stomach or epigastric pain, jaw pain, syncope,
palpitations

An et al., 2018(27)

Pain centrally in chest, pain between shoulder blades, left arm or shoulder
pain, neck pain, jaw pain, right arm or shoulder pain, diaphoresis, hot flushes,




fatigue, cough, palpitations, shortness of breath, indigestion, nausea or
vomiting, dizziness, headache

Plaza-Martin et al., 2019(28)

Chest pain, shortness of breath, palpitations




Table S2. Subgroups for meta-regression.

Included study

Age: < 65 years or >65 years

Tunstall-Pedoe et al., 1996(2)

<65 years

Meischke et al., 1998(3) > 65 years
Goldberg et al., 1998(4) > 65 years
Milner et al., 1999(5) > 65 years
Culic et al., 2002(6) < 65 years
Grace et al., 2003(7) < 65 years
Lgvlien, Schei & Gjendal, 2006(8) < 65 years
Hirakawa et al., 2006(9) > 65 years
Arslanian-Engoren et al., 2006(10) > 65 years
Lgvlien, Schei & Hole, 2006(11) < 65 years
Dey et al., 2008(12) > 65 years
Kirchberger et al., 2011(13) < 65 years
Angerud et al., 2011(14) < 65 years
Canto et al., 2012(15) > 65 years
Pelter et al., 2012(16) > 65 years
O’Donnell et al., 2012(17) < 65 years
Zevallos et al., 2012(18) > 65 years
Coventry et al., 2013(19) > 65 years
Melberg et al., 2013(20) < 65 years
Khan et al., 2013(21) < 65 years
Asgar Pour et al., 2015(22) < 65 years
DeVon et al., 2017(23) < 65 years
Lichtman et al., 2018(24) < 65 years
Sederholm Lawesson et al., 2018(25) > 65 years
Allana et al., 2018(26) < 65 years
An et al., 2018(27) < 65 years

Plaza-Martin et al., 2019(28)

> 65 years




Table S3. Results of the quality assessment using the Newcastle-Ottawa Scale.

Study

Selection
(maximum 4)

Comparability
(maximum 2)

Outcome
(maximum 1)

Total score
(maximum 7)

Plaza-Martin 2019(28)

*kkk

*

5

An 2018 (27) ok ** 6
Allana 2018(26) ok 4
Sederholm Lawesson 2018 (25) il ** 6
Lichtman 2018(24) *** and half 3.5
DeVon 2017(23) ok * * 6
Asgar Pour 2015(22) *** and half * 4.5
Khan 2013 (21) *** and half 3.5
Melberg 2013 (20) *** and half * 4.5
Coventry 2013(19) *** and half * * 5.5
Zevallos 2013 (18) *** and half * 4.5
O’Donnell 2012 (17) ok ** 6
Pelter 2012 (16) *** and half 3.5
Canto 2012 (15) Fokokok * * 6
Angerud 2011(14) ** and half * 3.5
Kirchberger 2011(13) *** and half ** 5.5
Dey 2008(12) Hkkk * 5
DeVon 2008(29) ** 2
Lgvlien, Schei & Hole, 2006(11) ** and half 4.5
Arslanian-Engoren 2006(10) Fokkk * 6
Hirakawa 2006(9) Hkkk * 5
Omran 2006(30) ** 2
Lgvlien, Schei & Gjendal, 2006(8) | *** and half 3.5
Chen 2005(31) * * 4
Grace 2003(7) Fokkk 4
DeVon & Zerwic 2003(32) ** 2
Culic 2002(6) Hkkk * 6
Milner 1999(5) *** and half ** 5.5
Goldberg 1998(4) i * * 6
Meischke 1998(3) Hkkk * 5
Tunstall-Pedoe 1996(2) *** and half * 4.5




Table S4. Odds ratios of symptoms experienced when presenting with ACS in women

relative to men.

Symptom Study Sample size Crude OR (95% CI) | Adjusted OR (95% CI)
Chest pain Allana et al (26) M= 133, F=116 1.23 (0.67-2.26)
An et al(27) M= 323, F=483 0.64 (0.47-0.89) 0.63 (0.44-0.91)

Angerud et al(14)

M=2805, F=1223

0.74 (0.59-0.93)

Arslanian-Engoren et al(10)

M= 1258, F=536

0.56 (0.43-0.73)

0.86 (0.63-1.17)

Asgar Pour et al (22)

M=183, F=137

0.79 (0.36-1.74)

Canto et al(15)

M=661,932, F=481,581

0.61 (0.61-0.62)

Coventry et al(19) M= 1060, F=621 0.54 (0.44-0.67) 0.70 (0.57-0.88)
Culic et al(6) M=1395, F=601 0.56 (0.43- 0.72) 0.62 (0.48-0.80)
DeVon et al (23) M=343, F=131 0.72 (0.46-1.11) 0.70 (0.44-1.12)
Dey et al (12) M=29213 F=14180 0.73 (0.68-0.79)
Goldberg et al(4) M=810, F=550 0.84 (0.64-1.11) 0.80 (0.59-1.09)
Grace et al(7) M=347, F=135 0.83 (0.55-1.26)
Hirakawa et al (9) M=1712, F=509 0.71 (0.57-0.90)
Khan et al(21) M=710, F=305 0.67 (0.47-0.96)
Kirchberger et al(13) M= 1710, F=568 0.90 (0.61-1.33) 0.83 (0.54-1.28)
Lichtman et al(24) M=976, F=2009 0.78 (0.61-1.00)
Lovlien, Schei & Hole(11) M=384, F=149 0.52 (0.29-0.94) 0.53 (0.29-0.97)
Lovlien, Schei & Gjengedal(8) M=44, F=38 0.62 (0.13-2.97)
Milner et al (5) M=127, F=90 0.68 (0.39-1.17)
Meischke et al (3) M=2970, F=1527 0.66 (0.54-0.82)
Melberg et al (20) M=179, F=65 1.74 (0.98-3.09)
O’Donnell et al (17) M=1402, F=545 NS: OR not provided | NS: OR not provided
Pelter et al(16) M=221, F=110 0.88 (0.51-1.50)
Plaza-Martin et al (28) M=749, F=307 0.76 (0.56-1.04)
Sederholm Lawesson et al(25) | M=406, F=126 0.20 (0.12-0.35)
Tunstall-Pedoe et al(2) M=3991, F=1551 0.98 (0.86-1.11)
Zevallos et al (18) M=778, F=637 0.61 (0.46-0.79)
Left arm or shoulder pain An et al(27) M= 323, F= 483 0.94 (0.67-1.33) 2.16 (1.21-3.86)
Arslanian-Engoren et al(10) M= 1258, F=536 0.80 (0.64-0.98) 0.93 (0.74-1.16)
Coventry et al (19) M=1060, F=621 1.54 (1.14-2.08) 1.26 (0.89-1.80)
Culic et al(6) M=1395, F=601 1.28 (1.04-1.57) 1.32 (1.06-1.61)
Goldberg et al(4) M=810, F=550 1.00 (0.79-1.27) 1.20 (0.93-1.56)
Grace et al(7) M=347, F=135 1.29 (0.87-1.93)
Khan et al(21) M=710, F=305 1.38 (1.05-1.80)
Kirchberger et al(13) M= 1710, F=568 1.26 (1.03-1.52) 1.36 (1.10-1.69)
Lovlien, Schei & Hole(11) M=384, F=149 1.16 (0.80-1.70) 1.34 (0.90-1.98)
Lovlien, Schei & Gjengedal(8) M=44, F=38 0.57 (0.22-1.46)
O’Donnell et al(17) M=1402, F=545 1.17 (0.95-1.44) 1.27 (1.02-1.58)
Zevallos et al (18) M=778, F=637 0.53 (0.41-0.69)
Right arm or shoulder An et al (27) M= 323, F=483 0.66 (0.23-1.91) NS: OR not provided
pain Arslanian-Engoren et al(10) M= 1258, F=536 0.90 (0.65-1.26) 1.04 (0.74-1.48)
Coventry et al(19) M= 1060, F=621 0.57 (0.39-0.83) 0.70 (0.48-1.04)
Culic et al (6) M=1395, F=601 1.35 (1.11-1.64) 1.33 (1.09-1.61)
Goldberg et al(4) M=810, F=550 1.15 (0.86-1.53) 1.28 (0.93-1.79)
Khan et al (21) M=710, F=305 1.45 (1.06-1.99)
Kirchberger et al(13) M= 1710, F=568 1.14 (0.93-1.40) 1.19 (0.95-1.48)
Lovlien, Schei & Hole(11) M=384, F=149 1.41 (0.94-2.13) 1.52 (1.00-2.32)
Arm pain Asgar Pour et al (22) M=183, F=137 0.84 (0.54-1.31)
DeVon et al (23) M=343, F=131 1.30 (0.87-1.96) 1.28 (0.83-1.98)
Milner et al (5) M=127, F=90 1.66 (0.93-2.96)
Pelter et al(16) M=221, F=110 1.50 (0.87-2.59)
Sederholm Lawesson et al(25) | M=406, F=126 2.73 (1.72-4.32) 2.55 (1.53-4.25)
Pain between shoulder Allana et al (26) M= 133, F=116 3.06 (1.81-5.15)
blades An et al(27) M= 323, F= 483 1.99 (1.48-2.67) 2.13 (1.53-2.97)
Asgar Pour et al(22) M=183, F=137 1.29 (0.81-2.04)
Coventry et al(19) M= 1060, F=621 1.62 (0.96-2.74) 1.62 (0.93-2.81)
Culic et al (6) M=1395, F=601 2.16 (1.52-3.06) 1.64 (1.16-2.27)
DeVon et al(23) M=343, F=131 2.98 (1.91-4.66) 1.75 (1.21-2.53)
Goldberg et al (4) M=810, F=550 2.43 (1.70-3.47) 2.63 (1.79-3.85)
Khan et al (21) M=710, F=305 2.03 (1.53-2.69)

Kirchberger et al (13)

M= 1710, F=568

2.31 (1.88-2.82)

2.22 (1.78-2.77)




Lovlien, Schei & Hole (11) M=384, F=149 1.91 (1.21-3.02) 1.80 (1.12-2.89)
Lovlien, Schei & Gjengedal(8) M=44, F=38 3.45 (1.22-9.73)

Milner et al(5) M=127, F=90 9.62 (2.10-44.11)

O’Donnell et al(17) M=1402, F=545 1.62 (1.08-2.42) 1.57 (1.04-2.37)
Sederholm Lawesson et al(25) | M=406, F=126 3.10 (1.90-5.05) 3.59 (2.09-6.15)
Zevallos et al (18) M=778, F=637 1.90 (1.34-2.70)

Neck pain An et al(27) M= 323, F= 483 1.43 (1.01-2.03) 1.54 (1.04-2.27)
Culic et al(6) M= 1395, F=601 1.75 (1.33-2.29) 1.56 (1.19-2.04)
Goldberg et al(4) M=810, F=550 1.74 (1.26-2.39) 1.92 (1.28-2.86)
Grace et al(7) M=347, F=135 2.08 (1.34-3.22)

Khan et al(21) M=710, F=305 2.13 (1.57-2.88)
Milner et al (5) M=127, F=90 1.17 (0.46-2.96)
O’Donnell et al(17) M=1402, F=545 1.71 (1.32-2.21) 1.85 (1.42-2.40)
Sederholm Lawesson et al(25) | M=406, F= 126 2.40 (1.54-3.76) 2.97 (1.79-4.93)

Jaw pain Allana et al (26) M= 133, F=116 2.33 (1.29-4.22)

An et al (27) M= 323, F= 483 0.70 (0.41-1.21) NS: OR not provided
Culic et al (6) M=1395, F=601 1.72 (1.20-2.47) 1.47 (1.04-2.08)

Dey et al(12) M=682, F=344 2.84 (1.69-4.76)

Goldberg et al (4) M=810, F=550 1.90 (1.28-2.82) 2.00 (1.23-3.22)
Khan et al(21) M=710, F=305 2.11 (1.50-2.98)

Kirchberger et al(13) M= 1710, F=568 1.73 (1.42- 2.11) 1.78 (1.43-2.21)
Lovlien, Schei & Hole(11) M=384, F=149 1.53 (1.01-2.31) 1.66 (1.08-2.55)
Lovlien, Schei & Gjengedal(8) M=44, F=38 3.00 (1.18-7.62)

Milner et al(5) M=127, F=90 0.61 (0.18-2.05)

Pelter et al(16) M=221, F=110 1.94 (0.83-4.54)

Stomach or epigastric Allana et al (26) M= 133, F=116 2.11 (1.24-3.59)

pain Coventry et al (19) M=1060, F=621 1.36 (0.74-2.51) 1.02 (0.55-1.91)
Culic et al (6) M=1395, F=601 0.80 (0.61-1.05) 0.95 (0.73-1.23)
Goldberg et al (4) M=810, F=550 0.73 (0.43-1.22) 0.90 (0.53-1.54)
Grace et al(7) M=347, F=135 1.95 (0.93-4.09)

Kirchberger et al(13) M= 1710, F=568 1.37 (1.03-1.83) 1.39 (1.02-1.91)
Lovlien, Schei & Hole(11) M=384, F=149 1.29 (0.78-2.14) 1.38 (0.82-2.30)
Meischke et al (3) M=2970, F=1527 0.98 (0.80-1.20)
Pelter et al(16) M=221, F=110 1.71 (0.51-5.72)
Sederholm Lawesson et al(25) | M=406, F= 126 0.50 (0.21-1.21) 0.55 (0.21-1.42)
Zevallos et al (18) M=778, F=637 1.80 (1.20-2.69)
Shortness of breath Allana et al (26) M= 133, F=116 1.74 (1.00-3.05)
An et al(27) M= 323, F= 483 1.88 (1.41-2.51) 2.13 (1.57-2.95)
Arslanian-Engoren et al(10) M= 1258, F=536 1.13 (0.94-1.36) 1.10 (0.90-1.34)
Asgar Pour et al (22) M=183, F=137 0.81 (0.48-1.34)
Coventry et al(19) M= 1060, F=621 1.14 (0.91-1.42) 1.05 (0.84-1.33)
Culic et al(6) M=1395, F=601 1.80 (1.48-2.19) 1.51 (1.23-1.82)
DeVon et al(23) M=343, F=131 1.32 (0.88-1.97) 1.45 (0.93-2.26)
Dey et al (12) M=682, F=344 1.02 (0.79-1.33)
Goldberg et al(4) M=810, F=550 1.25 (1.00-1.56) 1.16 (0.92-1.49)
Grace et al(7) M=347, F=135 1.47 (0.99-2.20)
Khan et al(21) M=710, F=305 0.99 (0.75-1.29)
Kirchberger et al(13) M= 1710, F=568 1.51 (1.25-1.83) 1.45 (1.17-1.78)
Lichtman et al(24) M=976, F=2009 1.23 (1.06-1.43)
Lovlien, Schei & Hole(11) M=384, F=149 1.47 (1.00-2.16) 1.63 (1.10-2.42)
Lovlien, Schei & Gjengedal(8) M=44, F=38 2.15 (0.88-5.24)
Milner et al(5) M=127, F=90 1.82 (1.05-3.16) 1.68 (0.95-2.96)
Meischke et al(3) M=2970, F=1527 1.26 (1.11-1.42)
Melberg et al(20) M=179, F=65 1.17 (0.56-2.46)
O’Donnell et al(17) M=1402, F=545 1.33 (1.09-1.62) 1.33 (1.08-1.63)
Plaza-Martin et al (28) M=749, F=307 2.06 (1.53-2.78)
Pelter et al(16) M=221, F=110 1.55 (0.91-2.65)
Sederholm Lawesson et al(25) | M=406, F=126 0.98 (0.64-1.50) 1.04 (0.66-1.65)

Diaphoresis An et al(27) M= 323, F= 483 1.00 (0.74-1.35) NS: OR not provided

Allana et al (26) M= 133, F= 116 0.85 (0.51-1.41)
Arslanian-Engoren et al(10) M= 1258, F=536 0.67 (0.55-0.82) 0.76 (0.62-0.94)
Asgar Pour et al(22) M=183, F=137 0.98 (0.52-1.87)
Coventry et al(19) M= 1060, F=621 0.61 (0.43-0.85) 0.71 (0.50-1.01)
Culic et al (6) M=1395, F=601 0.62 (0.52-0.76) 0.73 (0.60-0.88)
DeVon et al(23) M=343, F=131 0.94 (0.61-1.43) 0.96 (0.61-1.50)
Dey et al(12) M=682, F=344 0.75 (0.56-1.01)




Goldberg et al(4) M=810, F=550 0.79 (0.64-0.98) 0.78 (0.62-1.00)

Grace et al(7) M=347, F=135 1.32 (0.88-1.96)

Khan et al(21) M=710, F=305 0.77 (0.59-1.01)

Kirchberger et al(13) M= 1710, F=568 0.91 (0.75-1.10) 0.93 (0.75-1.15)

Lichtman et al(24) M=976, F=2009 1.08 (0.74-1.58)

Lovlien, Schei & Hole(11) M=384, F=149 1.08 (0.74-1.58) 1.29 (0.87-1.93)

Meischke et al(3) M=2970, F=1527 0.68 (0.60-0.77)

Melberg et al (20) M=179, F=65 0.92 (0.50-1.69)

Milner et al (5) M=127, F=90 1.45 (0.79-2.67)

O’Donnell et al(17) M=1402, F=545 NS: OR not provided | NS: OR not provided

Pelter et al(16) M=221, F=110 0.91 (0.43-1.94)

Sederholm Lawesson et al(25) | M=406, F=126 1.20 (0.79-1.82) 1.40 (0.88-2.23)
Nausea or vomiting Allana et al (26) M= 133, F=116 2.51 (1.50-4.18)

An et al (27) M= 323, F= 483 1.28 (0.93-1.76) NS: OR not provided

Arslanian-Engoren et al(10) M=1258, F=536 1.24 (1.01-1.52) 1.48 (1.19-1.84)

Asgar Pour et al (22) M=183, F=137 1.29 (0.81-2.04)

Coventry et al(19) M= 1060, F=621 1.55 (1.03-2.34) 1.57 (1.02-2.41)

Culic et al (6) M=1395, F=601 1.94 (1.60-2.36) 1.61 (1.33-1.96)

DeVon et al(23) M=343, F=131 1.52 (1.01-2.30) 1.72 (1.21-2.46)

Dey et al (12) M=682, F=344 1.63 (1.22-2.18)

Goldberg et al(4) M=810, F=550 1.60 (1.28-2.02) 1.72 (1.33-2.22)

Grace et al(7) M=347, F=135 1.81 (1.19-2.73)

Khan et al(21) M=710, F=305 1.85 (1.38-2.49)

Kirchberger et al(13) M= 1710, F=568 1.90 (1.57-2.31) 2.23 (1.67-2.97)

Lovlien, Schei & Hole(11) M=384, F=149 2.14 (1.45-3.16) 2.38 (1.59-3.56)

Lovlien, Schei & Gjengedal(8) M=44, F=38 3.72 (1.49-9.29)

Meischke et al (3) M=2970, F=1527 1.45 (1.28-1.64)

Melberg et al(20) M=179, F=65 1.32 (0.72-2.43)

Milner et al (5) M=127, F=90 2.29 (1.19-4.42) 2.43 (1.23-4.79)

O’Donnell et al(17) M=1402, F=545 1.23 (0.98-1.53) 1.31 (1.04-1.65)

Sederholm Lawesson et al(25) | M=406, F=126 2.39 (1.59-3.61) 3.04 (1.93-4.78)
Fatigue An et al(27) M= 323, F= 483 1.51 (1.14-2.01) 1.39 (1.01-1.91)

Asgar Pour et al(22) M=183, F=137 0.85 (0.54-1.35)

Coventry et al (19) M= 1060, F=621 2.13 (1.28-3.56)

DeVon et al(23) M=343, F=131 1.13 (0.75-1.70) 1.04 (0.67-1.62)

Grace et al(7) M=347, F=135 1.24 (0.81-1.90)

Khan et al(21) M=710, F=305 1.57 (1.19-2.05)

Lichtman et al (24) M=976, F=2009 1.19 (1.02-1.39)

Lovlien, Schei & Hole(11) M=384, F=149 1.36 (0.93-2.00) 1.43 (0.97-2.11)

Milner et al (5) M=127, F=90 2.07 (0.93-4.63)

O’Donnell et al(17) M=1402, F=545 1.49 (1.19-1.87) 1.64 (1.30-2.08)

Sederholm Lawesson et al(25) | M=406, F=126 1.43 (0.94-2.16) 1.31 (0.84-2.06)
Dizziness or light- An et al(27) M= 323, F=483 1.53 (1.14-2.07) 1.83 (1.31-2.58)
headedness Culic et al (6) M=1395, F=601 1.39 (0.96-2.03) 1.22 (0.84-1.75)

DeVon et al(23) M=343, F=131 1.29 (0.86-1.95) 1.26 (0.81-1.96)

Grace et al(7) M=347, F=135 1.70 (1.08-2.67)

Lovlien, Schei & Hole(11) M=384, F=149 1.32 (0.89-1.95) 1.54 (1.03-2.32)

Lichtman et al(24) M=976, F=2009 1.09 (0.92-1.29)

Khan et al(21) M=710, F=305 1.17 (0.86-1.58)

Kirchberger et al(13) M= 1710, F=568 1.36 (1.08-1.70) 1.49 (1.16-1.91)

Milner et al (5) M=127, F=90 1.21 (0.61-2.38)
Indigestion An et al (27) M= 323, F= 483 1.42 (0.66-3.06) NS: OR not provided

Asgar Pour et al(22) M=183, F=137 0.74 (0.43-1.28)

DeVon et al (23) M=343, F=131 1.51 (0.96-2.38) 1.40 (0.86-2.27)

Grace et al(7) M=347, F=135 1.32 (0.82-2.14)

Milner et al(5) M=127, F=90 2.13 (1.03-4.44) 2.13 (1.01-4.53)

O’Donnell et al(17) M=1402, F=545 NS: OR not provided | NS: OR not provided
Palpitations Allana et al(26) M=133, F=116 2.11 (1.26-3.52)

An et al(27) M= 323, F=483 1.63 (1.11-2.41) NS: OR not provided

Asgar Pour et al(22) M=183, F=137 1.41 (0.85-2.35)

DeVon et al(23) M=343, F=131 1.72 (1.06-2.79) 1.54 (1.05-2.25)

Dey et al(12) M=682, F=344 1.46 (0.82-2.61)

Lichtman et al(24) M=976, F=2009 1.61 (1.29-2.01)

Lovlien, Schei & Hole(11) M=384, F=149 2.77 (1.82-4.22) 3.14 (2.02-4.88)

Milner et al (5) M=127, F=90 3.42 (1.02-11.47)

O’Donnell et al(17) M=1402, F=545 2.04 (1.25-3.31) 2.18 (1.31-3.63)




Plaza-Martin et al(28) M=749, F=307 3.05 (1.52-6.13)
Fear Kirchberger et al(13) M= 1710, F=568 2.03 (1.66-2.49) 2.17 (1.73-2.72)
O’Donnell et al(17) M=1402, F=545 1.32 (0.98-1.78) 1.47 (1.08-2.01)
Sederholm Lawesson et al(25) | M=406, F=126 2.19 (1.39-3.46) 2.65 (1.59-4.41)
Syncope Allana et al(26) M=133, F=116 0.95 (0.28-3.21)
Coventry et al(19) M= 1060, F=621 1.41 (0.97-2.05) 1.42 (0.96-2.10)
Dey et al(12) M=682, F=344 1.06 (0.77-1.45)
Goldberg et al(4) M=810, F=550 1.27 (0.87-1.86) 0.88 (0.56-1.41)
Grace et al(7) M=347, F=135 1.09 (0.46-2.55)
Kirchberger et al(13) M= 1710, F=568 1.41 (0.95-2.09) 1.55 (1.00-2.39)
Lovlien, Schei & Hole(11) M=384, F=149 2.04 (1.11-3.77) 2.34 (1.25-4.40)
Meischke et al (3) M=2970, F=1527 1.23(0.85-1.77)
Melberg et al(20) M=179, F=65 0.95 (0.42-2.14)
Sederholm Lawesson et al(25) | M=406, F=126 0.98 (0.62-1.54) 0.96 (0.58-1.58)
Tunstall-Pedoe et al(2) M=3991, F=1551 1.31 (0.94-1.83)
Headache An et al (27) M= 323, F= 483 1.67 (0.98-2.83) NS: OR not provided
Culic et al(6) M=1395, F=601 2.63 (1.85-3.85) 2.04 (1.45-2.86)
Khan et al(21) M=710, F=305 1.54 (1.10-2.15)
Lovlien, Schei & Hole(11) M=384, F=149 1.25 (0.76-2.04) 1.46 (0.88-2.44)
Hot flushes An et al (27) M= 323, F= 483 1.14 (0.60-2.14) NS: OR not provided
Khan et al(21) M=710, F=305 1.51 (1.16-1.98)
Lovlien, Schei & Hole(11) M=384, F=149 1.47 (0.95-2.25) 1.63 (1.00-2.54)
Cough An et al (27) M= 323, F= 483 0.74 (0.38-1.44) NS: OR not provided
Culic et al(6) M=1395, F=601 2.08 (1.54-2.78) 1.59 (1.19-2.08)

OR: Odds ratio ClI

: confidence interval, M=male, F=female.




Table S5. Meta-regression showing effects of age on the odds ratio of the symptom being
present in women relative to men.

Age < 65 years Age > 65 years p-value
OR (95%Cl) OR (95%Cl)
Symptom
Chest pain 0.79 (0.68-0.91) 0.64 (0.55-0.75) 0.06
Diaphoresis 0.90 (0.78-1.05) 0.76 (0.66-0.88) 0.14
Dizziness or
lightheadedness*
Fatiguet 1.32 (1.17-1.48) 1.74 (1.27-2.38) 0.11
Indigestion*
Jaw pain 1.68 (1.29-2.20) 1.97 (1.37-2.85) 0.57
Left arm or left 1.21 (1.10-1.34) 0.89 (0.58-1.37) 0.10
shoulder pain
Nausea or 1.45 (1.32-1.59) 1.74 (1.53-1.98) 0.49
vomiting
Neck pain*
Pain between the | 2.12 (1.89-2.37) 2.28 (1.78-2.92) 0.59
shoulder blades
Palpitations 1.72 (1.33-2.23) 2.24 (1.25-4.00) 0.42
Shortness of 1.40 (1.23-1.59) 1.27 (1.10-1.47) 0.33
breath
Stomach or 1.34 (0.94-1.92) 1.08 (0.75-1.54) 0.40
epigastric pain
Syncope 1.35 (1.09-1.68) 1.18 (1.00-1.40) 0.34

Right arm or right
shoulder pain*

*Less than 10 studies reported on this symptom, no meta-regression analysis performed

OR = odds ratio; 95%Cl = 95% confidence interval




Figure S1. Funnel plot for pooled odds ratio of chest pain.
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Figure S2. Funnel plot for pooled odds ratio of fatigue.
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Figure S3. Funnel plot for pooled odds ratio of jaw pain.
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Figure S4. Funnel plot for pooled odds ratio of left arm or left shoulder pain.
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Figure S5. Funnel plot for pooled odds ratio of nausea or vomiting.
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Figure S6. Funnel plot for pooled odds ratio of pain between shoulder blades.
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Figure S7. Funnel plot for pooled odds ratio of palpitations.
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Figure S8. Funnel plot for pooled odds ratio of shortness of breath.
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Figure S9. Funnel plot for pooled odds ratio of stomach or epigastric pain.
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Figure S10. Funnel plot for pooled odds ratio of syncope.
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Figure S11. Funnel plot for pooled odds ratio of diaphoresis.
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Figure S12. Results of the aggregated meta-analysis for chest pain as a symptom of ACS
in women relative to men summarised in a forest plot.

Chest pain Women Men Weight OR
Author{s) and Year Chest pain No chest pain Chest pain No chest pain % [95% CI]
Tunstall-Pedoe’, 1996 1053 498 2729 1262 - 6.16% 0.98[0.86, 1.11]
Meischke®, 1998 1352 175 2735 235 sk 5.31% 0.66[0.54, 0.82]
Goldberg’, 1998 436 114 64 146 i 456% 0.84[064, 1.11]
I'v1ilnesr°.‘1999 36 54 63 64 —=—H 2.30% 0.68[0.39,1.17]
culic’, 2002 479 122 1222 173 - 477% 0.56[043 072]
Grace', 2003 87 43 238 109 - 3.16% 0.83[0.55, 1.26]
Lovlien,Gjengedal®, 2006 34 4 41 3 — 0.40% 0.62[0.13,2.97]
Hirakawa’, 2006 383 126 1386 326 . 4.99% 0.71[057,0.90]
Arslanian-Engoren”, 2006 562 121 1123 135 o 4.65% 0.56[0.43, 0.73]
Loviien,Hole™", 2006 128 21 363 30 —— 2.06% 0.52[0.29,0.94]
Dey"”, 2009 _ 13046 1134 27460 1753 | I8 £.54% 0.73[0.68 0.79]
Kirchberger™, 2011 531 a7 160 101 i 3.41% 0.90[061,1.33]
Angerud”, 2011 1088 135 2560 236 HH: 5.13% 0.74[0.59,0.93]
Canto:;‘. 2012 279425 202156 458677 203255 = £.79% 0.61[0.61, 0.62]
Pelter”, 2012 83 a7 172 49 —= 2.35% 0.88[0.51, 1.50]
Zevanos‘; 2012 490 147 658 120 - 4.62% 0.61[0.46,0.79]
Coventry , 2013 328 283 728 332 H- 5.34% 0.54[0.44, 0.67]
I'v1elbgggm. 20132 32 33 64 115 —— 2.15% 1.74[0.98, 2.00]
Khan™, 2013 247 58 13 97 -t 3.70% 0.67[0.47, 0.96]
Asgar Pour™, 2015 124 13 169 14 — 1.34% 0.79[0.36,1.74]
De\.fon“‘.;pﬂ a8 43 254 a9 o 3.02% 0.72[0.46, 1.11]
Lichtman™, 2018 . 1748 261 874 102 H 4.90% 0.78[0.61,1.00]
Sederhalm Lawesson—, 2018 03 3z 279 27 —=— ; 2.24% 0.20[0.12, 0.35]
Allana™, 2018 93 23 102 31 —r— 1.98% 1.23[0.67, 2.26]
An”, 2018 101 382 94 229 . 4.01% 0.64[047, 0.89]
Plaza-Martin™, 2018 231 76 509 150 —— 4.12% 0.76[0.56, 1.04]
RE Model . 100.00% 0.70[0.63, 0.78]

Abbreviations: OR: Odds ratio. Cl: Confidence Interval I T | 1
RE: Random Effects
B Odds ratio 01 025 1 2 4
H95% Confidence Interval
@ Pooled Odds Ratio Odds Ratio (log scale)




Figure S13. Results of the aggregated meta-analysis for diaphoresis as a symptom of
ACS in women relative to men summarised in a forest plot.

DiaphoreSis Women Weight OR
Author(s) and Year Diaphoresis No diaphoresis Diaphoresis No diaphoresis % [95% CI]
Meischke®, 1998 671 856 1595 1375 ] 9.39% 0.68[0.60,0.77]
Goldberg’, 1998 221 329 372 438 o] 7.53% 0.79[0.64, 0.98]
Milner’, 1999 27 63 29 98 H——i 253% 1.45[0.79, 2.67]
culic’, 2002 239 312 933 562 - 8.08% 0.62(0.52, 0.76]
Grace’, 2003 75 60 169 178 W 450% 1.32[0.88, 1.96]
Arslanian-Engoren’, 2006 199 484 478 780 HH 7.91% 0.67[0.55, 0.82]
LoviienHole", 2006 36 63 214 169 —— 473% 1.08[0.74, 1.58]
Dey”, 2009 83 261 203 479 e 6.07% 0.75[0.56, 1.01]
Kirchberger”, 2011 335 233 1048 662 v 8.06% 0.91[0.75, 1.10]
Pelter®, 2012 1 99 24 197 — 1.82% 0.91([0.43, 1.94]
Coventry”®, 2013 51 570 136 924 - 5.38% 0.61[0.43,0.85]
Melberg™, 2013 21 44 61 118 —— 258% 0.92[0.50, 1.69]
Khan', 2013 123 182 332 378 . 6.51% 0.77[0.59, 1.01]
Asgar Pour™, 2015 118 19 158 25 —— 2.35% 0.98[0.52, 1.87]
DeVon®, 2017 45 86 123 220 — 421% 0.94[0.61,1.43]
Lichtman®, 2018 86 63 214 169 - 473% 1.08[0.74, 1.58]
Sederholm Lawesson™, 2018 82 44 247 159 ey 4.28% 1.20[0.79, 1.82]
Allana®, 2018 66 50 81 52 — 3.33% 0.85[0.51, 1.41]
An”, 2018 323 160 216 107 I 6.02% 1.00(0.74, 1.35]
RE Model * 100.00% 0.84 [0.76, 0.94]
Abbreviations: OR: Odds ratio. Cl: Confidence Interval T T

RE: Random Effects

B QOdds ratio

H95% Confidence Interval
@ Pooled Odds Ratio

Odds Ratio (log scale)



Figure S14. Results of the aggregated meta-analysis for dizziness or light-headedness as
a symptom of ACS in women relative to men summarised in a forest plot.

Dizziness Women Men Weight OR
Author(s) and Year Dizziness  No dizziness Dizziness  No dizziness % [95% CI]
Milner’, 1999 19 71 23 104 = 2.75% 1.21[0.61,2.38]
Culics, 2002 47 554 80 1315 —— 8.27% 1.39[0.96,2.03]
Grace', 2003 40 95 69 278 —— 5.84% 1.70[1.08, 2.67]
Loviien,Hole"", 2006 58 91 125 258 F—=— 7.58% 1.32[0.89, 1.95]
Kirchberger™, 2011 140 428 332 1378 HEH 18.63% 1.36[1.08,1.70]
Khan®', 2013 81 226 167 543 Ha 11.52% 1.17 [0.86, 1.58]
DeVonm, 2017 55 76 123 220 b1 6.98% 1.29[0.86, 1.95]
Lichtman:‘, 2018 563 1446 257 719 i 26.48% 1.09[0.92, 1.29]
AnN, 2018 190 293 96 227 - 11.96% 1.53[1.14,2.07]
RE Model * 100.00% 1.28[1.15, 1.44]
Abbreviations: OR: Odds ratio. Cl: Confidence Interval

RE: Random Effects

B Odds ratio

H 95% Confidence Interval 0.25 12 4

@ Pooled Odds Ratio

Odds Ratio (log scale)



Figure S15. Results of the aggregated meta-analysis for fatigue as a symptom of ACS in
women relative to men summarised in a forest plot.

Fatig ue Women Men Weight OR
Author(s) and Year Fatigue No fatigue Fatigue No fatigue % [95% CI]
Milners, 1999 16 74 12 115 = 1.86% 2.07[0.93,4.63]
Grace’, 2003 46 89 102 245 e 6.00% 1.24[0.81,1.90]
Loviien,Hole"", 2006 68 81 146 237 —e— 7.14% 1.36[0.93,2.00]
O'Donnell”, 2012 158 387 301 1101 HH 15.72% 1.49[1.19, 1.87]
Coventry‘g, 2013 34 587 28 1032 —— 4.33% 2.13[1.28, 3.56]
Khanz', 2013 177 128 333 377 e 12.21% 1.57 [1.19, 2.05]
Asgar Pour®, 2015 48 89 71 112 o 5.21% 0.85[0.54, 1.35]
Devon®, 2017 55 76 134 209 i 6.38% 1.13[0.75, 1.70]
Lichtman®, 2018 908 1101 399 577 b 23.51% 1.19[1.02, 1.39]
Sederholm Lawesson”, 2018 50 76 128 278 = 6.26% 1.43[0.94, 2.16]
Anu, 2018 250 233 134 189 L 11.39% 1.51[1.14, 2.01]
RE Model * 100.00% 1.36[1.22, 1.52]

ékéb;e;/rl]zg%néﬁggs Odds ratio. Cl: Confidence Interval —TT

® QOdds ratio 0.25 1 2 4 8

H95% Confidence Interval

® Pooled Odds Ratio Odds Ratio (log scale)




Figure S16. Results of the aggregated meta-analysis for indigestion as a symptom of
ACS in women relative to men summarised in a forest plot.

lndigestion Women Men Weight OR
Author(s) and Year Indigestion  Noindigestion Indigestion No indigestion % [95% CI]
rvlilners, 1999 20 70 15 112 ‘—‘—‘ 14.29% 2.13[1.02, 4.44]
Grace’. 2003 32 103 66 281 ““'—‘ 2478% 1.32[0.82,2.14]
Asgar Pour?, 2015 26 111 44 139 e 21.32% 0.74[0.43,1.28]
DeVonﬁ, 2017 39 92 75 268 '—.—| 26.25% 1.51[0.96, 2.38]
Anw, 2018 21 462 10 313 = 13.36% 1.42[0.66, 3.06]
RE Model ‘.‘ 100.00% 1.31[0.95, 1.81]

Abbreviations: OR: Odds ratio. Cl: Confidence Interval i

RE: Random Effects

® Odds ratio

H95% Confidence Interval
@ Pooled Odds Ratio

Odds Ratio (log scale)




Figure S17. Results of the aggregated meta-analysis for jaw pain as a symptom of ACSin
women relative to men summarised in a forest plot.

Jaw pa i n Women Men Weight OR
Author(s) and Year Jaw pain No jaw pain Jaw pain No jaw pain % [95% CI]
Goldberg‘, 1998 60 490 49 761 - 11.45% 1.90[1.28,2.82]
Milner®, 1999 4 86 9 118 et 2.65% 0.61[0.18, 2.05]
Culics, 2002 55 546 77 1315 - 12.25% 1.72[1.20, 2.47]
LoinenGjengedala, 2006 19 19 1 33 —_ 4.07% 3.00[1.18,7.62]
Loviien Hole"", 2006 49 100 93 290 —-— 11.01% 1.53[1.01,2.31]
Dey", 2009 36 308 27 655 —e— 8.92% 2.84[1.69,4.76]
Kirchberger‘s, 2011 226 342 472 1238 HEH 16.23% 1.73[1.42,2.11]
F‘elter16. 2012 1 99 12 209 e 467% 1.94[0.83,4.54]
Khan®', 2013 73 232 92 618 i 12.68% 2.11[1.50,2.98]
Allanax, 2018 38 78 23 110 ey 7.64% 2.33[1.29,4.22]
An”, 2018 29 454 27 296 i 8.44% 0.70[0.41,1.21]
RE Model - 100.00% 1.75[1.42,2.17]
Abbreviations: OR: Odds ratio. CI: Confidence Interval T T T

RE: Random Effects

® Odds ratio 0.25 1 2 .4 8

2?1/(:3022’:}3”.—??.!?&%' Odds Ratio (log scale)




Figure S18. Results of the aggregated meta-analysis for left arm pain or left shoulder
pain as a symptom of ACS in women relative to men summarised in a forest plot.

Left arm pal n Women Men Weight OR
Author(s) and Year Leftarm pain No left arm pain Left arm pain No left arm pain % [95% CI]
Goldberg‘, 1998 165 385 243 567 "." 9.34% 1.00[0.79,1.27]
Culics, 2002 427 174 918 477 P.'i 9.70% 1.28[1.04,1.57]
Grace’, 2003 67 68 150 197 e 7.19% 1.29[0.87,1.93]
Lovlien,Gjengedala, 2006 10 28 17 27 -—— 2.73% 0.57[0.22, 1.46]
Arslanian-Engoren‘a, 2006 172 511 374 884 HiH 9.66% 0.80[0.64, 0.98]
Lovlien,Hole", 2006 78 7 186 197 i 7.44% 1.16[0.80, 1.70]
Kirchberger”, 2011 344 224 941 769 - 9.87% 1.26[1.03,1.52]
ODonnell”, 2012 185 360 428 974 - 9.67% 1.17[0.95, 1.44]
Zevallos‘s, 2012 110 527 220 558 HiH 9.06% 0.53[0.41,0.69]
Coventry'g, 2013 90 531 105 955 Hi— 8.49% 1.54[1.14,2.08]
Khanm, 2013 150 155 293 417 HEH 8.91% 1.38[1.05, 1.80]
AnZT. 2018 103 380 72 251 = = 7.95% 0.94[0.67,1.33]
RE Model » 100.00% 1.06[0.88, 1.27]
Abbreviations: OR: Odds ratio. Cl: Confidence Interval —T T T

RE: Random Effects

® Odds ratio 0.25 1 2 4 8

H95% Confidence Interval
@ Pooled Odds Ratio 0Odds Ratio (log scale)




Figure S19. Results of the aggregated meta-analysis for nausea or vomiting as a

symptom of ACS in women relative to men summarised in a forest plot.

Nausea or vomiting Women Men Weight oR
Author(s) and Year N, iting No iting N. ivomiting No ivomiting % [95%C1]
Meischke®, 1998 670 857 1041 1929 - 10.09% 1.45([1.28, 1.64]
Goldberg‘. 1998 221 329 239 571 i 7.49% 1.60[1.28,2.02]
Milner!, 1999 27 63 20 107 C——i 2.01% 229[1.19,442]
CullceA 2002 345 256 571 824 Hi 8.35% 1.94[1.60, 2.36]
Grace’, 2003 57 78 100 247 = 4.05% 1.81[1.19.273]
Loviien,Gjengedal’, 2006 25 13 15 29 ———  1.13% 3.72[1.49,9.20]
Arslanian-Engoren”, 2006 201 482 317 941 Ha- 7.98% 1.24[1.01,152]
Loviien,Hole"', 2006 69 80 110 273 —— 4.35% 214[1.45,3.16]
Dey‘:. 2009 11 233 154 528 - 6.11% 1.63[1.22,2.18]
KIFUIDGI'OE"J. 2011 269 299 549 1161 Hi 8.36% 1.90[1.57,2.31]
O‘Donnellw. 2012 152 303 336 1066 - 7.59% 1.23[0.98, 1.53]
Coventryw‘ 2013 45 575 52 1008 —a— 4.09% 1.55[1.03,2.34]
Melbergm' 2013 22 43 50 129 ——— 2.28% 1.32[0.72,2.43)
Knan:', 2013 108 197 162 548 . 6.03% 1.85[1.38,249]
Asgar Pour®, 2015 52 85 59 124 i 3.45% 1.29[0.81,2.04]
DeVon™, 2017 56 75 113 230 —— 405% 152[1.01,230]
Sederholm Lawesson", 2018 62 64 117 289 o 4.09% 2.39[1.59,361)]
Anana:s‘ 2018 68 48 48 85 —— 2.99% 2.51[1.50,4.18]
An:?. 2018 143 340 80 243 o 551% 1.28[0.93,1.76}
RE Model * 100.00% 1.64[1.48,1.82]

Abbreviations: OR: Odds ratio. Cl: Confidence Interval ! ! ! ! !

RE: Random Effects 0.25 1 2 4 38 20

W Odds ratio

H95% Confidence Interval Odds Ratio (log scale)

@ Pooled Odds Ratio




Figure S20. Results of the aggregated meta-analysis for neck pain as a symptom of ACS
in women relative to men summarised in a forest plot.

Neck pain Women Men Weight OR
Author(s) and Year Neck pain No neck pain Neck pain No neck pain % [95% CI]
Goldberg’, 1993 90 460 82 728 . 18.09% 1.74[1.26, 2.39]
Milner®, 1999 9 81 b 116 — 2.18% 1.17 [0.46, 2.96]
culic®, 2002 104 497 149 1246 HEH 25.37% 1.75[1.33,2.29]
Grace7, 2003 47 88 71 276 —=— 9.65% 2.08[1.34,3.22]
Khan®' 2013 101 204 134 576 Hi— 20.24% 2.13[1.57,2.88]
Sederholm Lawessonﬁ, 2018 43 83 72 334 —— 9.31% 2.40[1.54,3.76]
A", 2018 17 366 59 264 . 15.17% 1.43[1.01,2.03)
RE Model * 100.00% 1.83[1.60,2.10]

Abbreviations: OR: Odds ratio. Cl: Confidence Interval —— T

RE: Random Effects

m Odds ratio 0.25 1 2 4 38

H95% Confidence Interval
® Pooled Odds Ratio Odds Ratio (log scale)




Figure S21. Results of the aggregated meta-analysis for pain between shoulder blades as
a symptom of ACS in women relative to men summarised in a forest plot.

Pain between

shoulder blades Women Men Weight OR
Author(s) and Year Pain No pain Pain No pain % [95% CI]
Goldberg’, 1998 84 466 56 754 —— 7.39% 243[1.70, 3.47]
Milner”, 1999 12 78 2 125 —_— 0.41% 9.62[2.10, 44.11]
culic’, 2002 64 537 73 1322 [ 7.69% 2.16[1.52, 3.06]
Lovlien,Gjengedal®, 2006 15 23 7 a7 —_— 0.88% 3.45[1.22, 9.73]
Lovlien,Hole", 2006 39 110 60 323 —— 451% 1.91[1.21, 3.02]
Kirchberger”, 2011 227 341 383 1327 i 2295% 2.31[1.88, 2.82]
oDonnell”, 2012 41 504 67 1335 ——t 5.84% 1.62[1.08, 2.42]
Zevallos'®, 2012 86 551 59 719 — 7.73% 1.90[1.34, 2.70]
Coventry'®, 2013 28 593 30 1030 ——it 343% 1.62[0.96, 2.74]
Khan™', 2013 130 175 190 520 - 11.93% 2.03[153, 2.69]
Asgar Pour™, 2015 52 85 59 124 H— 439% 1.29[0.81, 2.04]
DeVon®™, 2017 52 79 62 281 —— 476% 2.98[1.91, 4.66]
Sederholm Lawesson®, 2018 37 89 48 358 = 3.97% 3.10[1.90, 5.05]
Allana”, 2018 80 36 56 77 —— 3.45% 3.06[1.81, 5.15]
A 2018 294 259 08 205 - 10.69% 1.99[1.48, 2.67]
RE Model + 100.00% 2.15[1.95, 2.37]
Abbreviations: OR: Odds ratio. Cl: Confidence Interval [ T T T 1

RE: Random Effects
m Odds ratio 0.25 1 2 4 8 20

H95% Confidence Interval X
@ Pooled Odds Ratio Odds Ratio (log scale)




Figure S22. Results of the aggregated meta-analysis for palpitations as a symptom of
ACS in women relative to men summarised in a forest plot.

Pal p |tat| ons Women Men Weight OR
Author(s) and Year Palpitations No palpitations Palpitations No palpitations % [95% CI]
Milner’, 1999 ] 81 4 123 ———— 298% 342[1.02 11.47)]
Loviien Hole", 2006 57 92 70 313 —— 11.81% 277[1.82, 4.22]
Dey", 2009 21 323 29 653 - 8.68% 1.46[0.82, 2.61]
oDonnell”, 2012 30 515 39 1363 —— 10.37% 2.04[1.25, 3.31]
Asgar Pour®, 2015 30 107 48 135 e 9.67% 0.79[0.47, 1.33]
DeVon™, 2017 34 97 58 285 —— 10.46% 1.72[1.06, 2.79]
Lichtman®, 2018 376 1633 122 854 HEH 16.71% 1.61[1.29, 2.01]
Allana®, 2018 76 40 63 70 —a— 9.86% 2.11[1.26, 3.52]
An”, 2018 99 384 44 279 —.— 1257% 1.63[1.11, 2.41]
Plaza-Martin”, 2019 18 289 15 734 —— 6.88% 3.05[1.52, 6.13]
RE Model -> 100.00% 1.80 [1.44, 2.26]

Abbreviations: OR: Odds ratio. Cl: Confidence Interval

RE: Random Effects [ I I I 1

", Odds ratio 0.25 1 2 4 8 20

H95% Confidence Interval
@ Pooled Odds Ratio

Odds Ratio (log scale)



Figure S23. Results of the aggregated meta-analysis for right arm pain or right shoulder
pain as a symptom of ACS in women relative to men summarised in a forest plot.

nght arm pain Women Men Weight OR
Author(s) and Year Right arm pain No right arm pain Right arm pain No right arm pain % [95% CI]
Goldberg®, 1998 99 451 130 680 HE— 14.16% 1.15[0.86, 1.53]
Culics, 2002 285 316 559 836 HIH 16.39% 1.35[1.11, 1.64]
Arslanian-Engoren‘o, 2006 56 627 113 1145 = 13.01% 0.90 [0.65, 1.26]
Loviien,Hole"", 2006 51 98 103 280 — 11.34% 1.41[0.94,2.13]
Kirchberger‘s, 2011 188 380 517 1193 rilH 16.16% 1.14[0.93, 1.40]
Coventry®, 2013 40 581 114 946 —a— 12.07% 0.57 [0.39, 0.83]
Khan™', 2013 78 227 136 574 [ 13.41% 1.45[1.06, 1.99]
AnY 2018 7 476 7 316 -+ 3.46% 0.66[0.23,1.91]
RE Model - 100.00% 1.09[0.88, 1.35]

Abbreviations: OR: Odds ratio. Cl: Confidence Interval

RE: Random Effects

® Odds ratio

H95% Confidence Interval 0.25 1.2 4 8

@ Pooled Odds Ratio
Odds Ratio (log scale)




Figure S24. Results of the aggregated meta-analysis for shortness of breath as a
symptom of ACS in women relative to men summarised in a forest plot.

Shortness of breath Women Men Weight OR
Author(s) and Year Present Absent Present Absent % [95% CI]
Meischke:’, 1998 791 736 1369 1601 a 7.68% 1.26[1.11,1.42]
Goldberg‘. 1998 250 300 324 486 HEH 6.10% 1.25[1.00, 1.56]
MilnerS, 1999 45 45 45 82 —— 2.33% 1.82[1.05,3.16]
Culics, 2002 291 310 478 917 HH 6.51% 1.80([1.48,2.19]
GfaCGT, 2003 67 68 139 208 = 3.57% 1.47[0.99, 2.20]
Lovlien,Gjengedal®, 2006 20 18 15 29 e 1.07% 2.15[0.88, 5.24]
Arslanian—Engorenw. 2006 350 333 607 651 HH 6.65% 1.13[0.94, 1.36]
Loinen,Hole". 2006 70 79 144 239 —a— 3.76% 1.47[1.00, 2.16]
Dey‘z, 2009 144 200 282 400 ‘—‘-‘ 5.38% 1.02[0.79, 1.33]
Kirchberger™, 2011 320 248 787 923 el 6.57% 1.51[1.25,1.83]
Pelter”®, 2012 30 80 43 178 e 243% 1.55[0.91, 2.65]
O‘DonneII”, 2012 272 273 601 801 HH 6.45% 1.33[1.09, 1.62]
Coventry'g, 2013 176 445 273 787 i 6.04% 1.14[0.91,1.42]
Melbergm, 2013 12 53 29 150 e 1.46% 1.17[0.56, 2.46]
Khanz‘, 2013 136 169 319 391 i 5.27% 0.99[0.75, 1.29]
Asgar Pourx, 2015 100 37 141 42 = 2.60% 0.81[0.48, 1.34]
DeVonu, 2017 72 59 165 178 - 353% 1.32[0.88,1.97]
Lichtmanz‘. 1998 1061 948 465 511 i 7.21% 1.23[1.06,1.43]
Sederholm Lawessonﬁ‘ 2018 40 86 131 275 == 3.28% 0.98 [0.64, 1.50]
Allanax, 2018 89 27 87 46 —— 2.28% 1.74[1.00,3.05]
Ann. 2018 308 175 156 167 HaH 5.02% 1.88[1.41,251]
PIaza—Maninza. 2019 101 206 144 605 Ha— 482% 2.06[1.53,2.78]
RE Model + 100.00% 1.34[1.21, 1.48]
Abbreviations: OR: Odds ratio. Cl: Confidence Interval T T T 1

RE: Random Effects

B QOdds ratio

H95% Confidence Interval
@ Pooled Odds Ratio

Odds Ratio (log scale)



Figure S25. Results of the aggregated meta-analysis for stomach or epigastric pain as a
symptom of ACS in women relative to men summarised in a forest plot.

Stomach or epigastric pain

Women Men Vo "

Author(s) and Year Pain No pain Pain No pain % [95% CI]
Meischkes, 1998 160 1367 316 2654 r-1 14.08% 0.98[0.80, 1.20]
Goldberg‘, 1998 22 528 44 766 —a— 8.97% 0.73[0.43,1.22]
Culice, 2002 80 521 225 1170 Hil 12.97% 0.80[0.61, 1.05]
Grace’, 2003 13 122 18 329 ] 6.27% 1.95[0.93,4.09]
Loviien,Hole", 2006 27 122 56 327 = 9.26% 1.29[0.78,2.14]
Kirchberger”, 2011 76 492 173 1537 m- 12.76% 1.37[1.03, 1.83]
Pelter’®, 2012 5 105 6 215 e 3.15% 1.71[0.51,5.72]
Zevallos‘a, 2012 62 575 44 734 —— 10.88% 1.80[1.20, 2.69]
Coventry'g, 2013 19 602 24 1036 ——— 7.78% 1.36[0.74,2.51]
Sederholm Lawessonts, 2018 6 120 37 369 -+ 5.00% 0.50[0.21,1.21]
Allanax, 2018 51 65 36 97 —a— 8.88% 2.11[1.24,3.59]
RE Model - 100.00% 1.20[0.94, 1.53]

ggbgggzg%néﬁgci Odds ratio. Cl: Confidence Interval T T T

W Odds ratio 0.25 1 2 4 8

H95% Confidence Interval
® Pooled Odds Ratio 0Odds Ratio (log scale)




Figure S26. Results of the aggregated meta-analysis for syncope as a symptom of ACS in
women relative to men summarised in a forest plot.

Syncope Women Men Weight R
Author(s) and Year Syncope No syncope Syncope No syncope % [95% CI
TunstaII»Pedoez, 1996 54 1497 107 3884 i 15.57% 1.31[0.94, 1.83]
Meischke®, 1998 47 1480 75 2895 i 12.58% 1.23[0.85,1.77]
Goldberg‘, 1998 55 495 65 745 o 12.14% 1.27[0.87, 1.86]
Grace’, 2003 8 127 19 328 —_ 2.38% 1.09[0.46, 2.55]
Loviien,Hole", 2006 20 129 27 356 s 459% 2.04[1.11,3.77]
Dey"” 2009 76 268 144 533 s 17.45% 1.06[0.77, 1.45]
Kirchbergerﬁ. 2011 38 530 83 1627 — 10.97% 1.41[0.95,2.09]
Coventry‘g, 2013 54 567 67 993 — 12.38% 1.41[0.97,2.05]
Melbergm. 2013 9 56 26 153 e 2.58% 0.95[0.42, 2.14]
Sederholm Lawessonts, 2018 32 94 105 301 —— 8.19% 0.98[0.62, 1.54]
Allanazs, 2018 5 131 6 127 F——— 1.17% 0.95[0.28, 3.21]
RE Model * 100.00% 1.24[1.09, 1.42]

Abbreviations: OR: Odds ratio. Cl: Confidence Interval T T

RE: Random Effects

® Odds ratio 0.25 1 2 4 8

H95% Confidence Interval
@ Pooled Odds Ratio Odds Ratio (log scale)




Figure S27. Results of the cumulative meta-analysis for chest pain as a symptom of ACS
in women relative to men summarised in a forest plot.

Chest pain Women Men

Author(s) and Year Chest pain No chest pain Chest pain No chest pain Cumulative OR [95% CI]
1 1053 498 2729 1262 PH 0.95 [0.86, 1.11]
+2 1352 175 2735 235 '—'-'—' 0.81[0.56, 1.19]
+3 436 114 G664 146 l-l-'i 0.83[0.65, 1.05]
+4 36 54 63 G4 I-l-| 0.81[0.65, 1.00]
+5 479 122 1222 173 '-'-' 0.74 [0.60, 0.93]
+6 a7 43 238 109 HH; 0.76[0.62, 0.92]
+7 4 4 41 3 '-'-' 0.75[0.62, 0.91]
+8 383 126 1386 326 r-H 0.75[0.64, 0.88]
+98 562 121 1123 135 HH 0.72[0.61, 0.85]
+10 128 21 353 30 HH 0.71[0.61, 0.83]
+11 13046 1134 27460 1753 HH 0.71[0.63,0.82]
+12 531 37 1609 101 HH 0.73[0.64, 0.82]
+13 1083 135 2569 236 Ll 0.73[0.65, 0.82]
+14 279425 202156 458677 203255 HH 0.71[0.64, 0.79]
+15 83 27 172 49 - 0.72[0.64, 0.80]
+16 430 147 658 120 - 0.71[0.64, 0.78]
+17 338 283 728 332 - 0.69 [0.63, 0.77]
+18 32 33 B4 115 - 0.71[0.64, 0.79]
+18 247 58 613 97 - 0.71[0.64, 0.79]
+20 124 13 169 14 - 0.71[0.64, 0.79]
+21 88 43 254 89 - 0.71[0.64, 0.78]
+22 1748 261 874 102 L 0.71[0.65, 0.78]
+23 93 33 379 27 i 0.69[0.62, 0.78]
+24 93 23 102 H - 0.70[0.63, 0.79]
+25 101 382 94 229 - 0.70[0.63, 0.78]
+26 23 76 599 150 Lol 0.70[0.63, 0.78]

1 1

Abbreviations: OR: Odds ratio. Cl: Confidence Interval
B Odds ratio
H95% Confidence Interval Odds Ratio (log scals)
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Figure S28. Results of the cumulative meta-analysis for diaphoresis as a symptom of

ACS in women relative to men summarised in a forest plot.

Diaphoresis Women Men

Author(s) and Year Diaphoresis No diaphoresis Diaphoresis No diaphoresis Cumulative OR [95% CI]
Meischkes, 1998 671 856 1595 1375 Ll 0.68[0.60, 0.77]
+ Goldberg‘, 1998 221 329 372 438 HH 0.71[0.62, 0.82]
+ Mi|ner5' 1999 27 63 29 98 - 0.82[0.59, 1.14]
+ Culics, 2002 289 312 833 562 HE 0.72[0.61, 0.85]
+ Grace’, 2003 75 60 169 178 - 0.85[0.63, 1.15]
+ Arslanian-Engorenm‘ 2006 199 484 478 780 - 0.80[0.63, 1.02]
+ Loinen.HoIe“, 2006 86 63 214 169 - 0.83[0.67, 1.04]
+Dey”, 2009 83 261 203 479 o 0.81[0.67, 0.98]
+Kirchberger”, 2011 335 233 1048 662 g 0.821[0.70, 0.96]
% Pelter‘e, 2012 " 99 24 197 . 0.82[0.70, 0.96]
+Coventry®, 2013 51 570 136 924 - 0.80[0.69, 0.92]
+Melberg™, 2013 21 44 61 118 1 0.801[0.70, 0.92]
+Khan'', 2013 123 182 332 378 - 0.790.70, 0.90]
+Asgar Pourn. 2015 118 19 158 25 - 0.80[0.71, 0.90]
+ DeVonn. 2017 45 86 123 220 - 0.80[0.71, 0.90]
+Lichtman™, 2018 86 63 214 169 - 0.8210.73,0.92)
+Sederholm Lawesson”, 2018 82 44 247 159 -y 0.84[0.74, 0.94]
+ Allanax, 2018 66 50 81 52 L 0.84[0.74,0.94]
+ Anﬁ, 2018 323 160 216 107 H; 0.84[0.76, 0.94]

Abbreviations: OR: Odds ratio. Cl: Confidence Interval 0.25 $ 2 3

® Odds ratio
H95% Confidence Interval

Odds Ratio (log scale)



Figure S29. Results of the cumulative meta-analysis for dizziness or light-headedness as
a symptom of ACS in women relative to men summarised in a forest plot.

Dizziness Women Men

Author(s) and Year Dizziness No dizziness Dizziness No dizziness Cumulative OR [95% CI]
Milner’, 1999 19 71 23 104 —e— 1.21[0.61,2.38]
+Culic’, 2002 47 554 80 1315 i 1.35[0.97, 1.87]
+Grace', 2003 40 95 69 278 - 1.46[1.12, 1.90]
+ Lovlien,Hole"", 2006 58 91 125 258 - 1.41[1.13,1.76]
+ Kirchberger”, 201 140 428 332 1378 - 1.39[1.18, 1.62]
+Khan”, 2013 81 226 167 543 - 1.34[1.16, 1.54]
+DeVon™, 2017 55 76 123 220 - 133[1.17,1.52)
+Lichtman™, 2018 563 1446 257 719 - 1.25[1.11, 1.40]
+An”, 2018 190 293 96 227 - 1.28[1.15, 1.44]

Abbreviations: OR: Odds ratio. Cl: Confidence Interval
B QOdds ratio 0.25 1T 2 4
H95% Confidence Interval

0Odds Ratio (log scale)



Figure S30. Results of the cumulative meta-analysis for fatigue as a symptom of ACS in
women relative to men summarised in a forest plot.

Fatig ue Women Men

Author(s) and Year Fatigue No fatigue Fatigue No fatigue Cumulative OR [95% CI]
Milner’, 1999 16 74 12 115 - 2.07(0.93, 4.63]
+Grace’, 2003 46 89 102 245 - 1.4210.91,2.22)
+ Lovlien,Hole"", 2006 68 81 148 237 - 1.38[1.05, 1.80]
+0Donnell”, 2012 158 387 301 1101 - 144[1.22,1.71]
+Coventry”, 2013 34 587 28 1032 e 1.50[1.28, 1.77]
+Khan", 2013 177 128 333 377 o 152132, 175]
+Asgar Pour?, 2015 48 89 71 112 - 1.45[1.27, 1.65]
+DeVon™, 2017 55 76 134 209 - 1.40[1.21,1.62]
+Lichtman® 2018 908 1101 399 577 - 134[1.17,153]
+Sederholm Lawesson”, 2018 50 76 128 278 - 1.35[1.19, 1.52]
+An”, 2018 250 233 134 189 - 136[1.22,152]

Abbreviations: OR: Odds ratio. Cl: Confidence Interval 0.25 g B4 B

B Odds ratio
H95% Confidence Interval

Odds Ratio (log scale)




Figure S31. Results of the cumulative meta-analysis for indigestion as a symptom of ACS
in women relative to men summarised in a forest plot.

Indigestion Women Men

Author(s) and Year Indigestion  Noindigestion  Indigestion  No indigestion Cumulative OR [95% CI]
Milner’, 1999 20 70 15 112 S 213[1.02, 4.44]
+Grace’, 2003 32 103 66 281 i 1.541.00,2.39]
+ Asgar Pour®, 2015 26 11 44 139 — 1.23[0.70,2.17]
+DeVon® 2017 39 92 75 263 e 1.30(0.88, 1.92)
+An” 2018 21 462 10 313 -y 1.3110.95, 1.81]

Abbreviations: OR: Odds ratio. Cl: Confidence Interval
B Odds ratio 025 1 2 4 8

H95% Confidence Interval

Odds Ratio (log scale)




Figure S32. Results of the cumulative meta-analysis for jaw pain as a symptom of ACS in
women relative to men summarised in a forest plot.

Jaw pain Women Men

Author(s) and Year Jaws pain No jaw pain Jaw pain No jaw pain Cumulative OR [95% CI]
Goldberg’, 1998 60 490 49 761 —-— 1.90[1.28, 2.82]
+ Milner’, 1999 4 86 9 118 —i 1.25[0.43, 3.67]
+Culic’, 2002 55 546 77 1315 - 17111.32,2.22]
+ Lovlien,Gjengedal’, 2006 19 19 1 33 - 1.7811.39, 2.29]
+Loviien,Hole"", 2006 49 100 93 290 o 171[1.38,2.12)
+Dey", 2009 36 308 27 655 e 1.84[1.51, 2.25]
+Kirchberger™, 2011 226 242 472 1238 - 1.79 [1.55, 2.06]
+Pelter”, 2012 11 99 12 209 - 1.79[1.56, 2.06]
+Khan®' 2013 73 232 92 618 - 1.83[1.61,2.08]
+Allana”, 2018 38 78 23 110 - 1.85[1.63, 2.10]
+ Anﬁ, 2018 29 454 27 296 E- 1.75[1.42,2.17]

|

Abbreviations: OR: Odds ratio. Cl: Confidence Interval
B Odds ratio 0.25 1 2 4
H95% Confidence Interval

Odds Ratio (log scale)




Figure S33. Results of the cumulative meta-analysis for left arm pain or left shoulder pain
as a svmptom of ACS in women relative to men summarised in a forest plot.

Left arm pain Women Men
Author(s) and Year Leftarm pain Noleftarm pain Leftarm pain  No left arm pain Cumulative OR [95% CI]
Goldberg', 1998 165 385 243 567 - 1.00[0.79, 1.27]
+Culic’, 2002 427 174 918 477 s 1.14[0.90, 1.44]
+Grace', 2003 67 68 150 197 e 1.17[0.97, 1.40]
+Lovlien,Gjengedal’, 2006 10 28 17 27 - 1.14[0.95, 1.36]
+ Arslanian-Engoren””, 2006 172 511 374 884 - 1.02[0.81,1.28]
+Lovlien Hole"', 2006 78 71 186 197 H- 1.040.86, 1.26]
+Kirchberger”, 2011 344 224 941 769 b 1.08(0.91, 1.28]
+0Donnell"”, 2012 185 360 428 974 = 1.09[0.95, 1.26]
+Zevallos, 2012 110 527 220 558 ro 0.99[0.80, 1.23]
+ Coventry", 2013 90 531 105 955 H 1.04[0.84,1.28]
+Khan'', 2013 150 155 293 417 Hay 1.07 [0.88, 1.30]
+An", 2018 103 380 72 251 M 1.06[0.88, 1.27]

T T 1

Abbreviations: OR: Odds ratio. Cl: Confidence Interval 0.25 i 2 4

B Odds ratio
H95% Confidence Interval

Odds Ratio (log scale)




Figure S34. Results of the cumulative meta-analysis for nausea or vomiting as a
symptom of ACS in women relative to men summarised in a forest plot.

Nausea or vomiting Women Men

Author(s) and Year N, iting No iting N iting No vomiting Cumulative OR [95% CI]
Meischke®, 1998 670 857 1041 1929 o 1.45[1.28, 1.64]
+Goldoerg’, 1998 221 320 239 571 P 1.4811.33,1.66)
+Milner’, 1999 27 63 20 107 o 150[1.35, 1.67)
+Culic’, 2002 345 256 571 824 v 1.67 [1.40, 1.99]
+Grace’, 2003 57 78 100 247 o 1.68[1.44,1.96]
+Loviien,Gjengedal®, 2006 25 13 15 29 - 1.73[1.47,2.03]
+Arslanian-Engoren”, 2006 201 482 317 941 1o 1.64[1.38, 1.94]
+LovlienHole"", 2006 69 80 110 273 - 1.69[1.43,1.99]
+Dey” 2009 1 233 154 528 - 1,67 [1.45,1.92)
+Kirchoerger”, 2011 269 299 549 1161 - 1.70[1.49, 1.93]
+0ODonnell”, 2012 152 393 336 1066 - 1.64[1.44,1.87]
+Coventry”®, 2013 46 575 52 1008 - 1.63[1.45, 1.84)
+Melberg™ 2013 22 43 50 129 - 162[1.44,1.82]
+Khan”', 2013 108 197 162 548 ™ 1.64[1.46, 1.83)
+Asgar Pour®, 2015 52 85 59 124 o 1.62[1.45,1.80]
+DeVon~, 2017 56 75 113 230 - 1.61[1.46, 1.79]
+ Sederholm Lawesson”, 2018 62 64 17 289 - 1.64[1.48, 1.82)
+Allana®, 2018 68 48 48 35 - 1.67[1.50, 1.85]
+An”, 2018 143 340 80 243 - 1.64[1.48, 1.82)

T T

Abbreviations: OR: Odds ratio. Cl: Confidence Interval
W QOdds ratio 0.25 1 2 4
H 95% Confidence Interval

Odds Ratio (log scale)




Figure S35. Results of the cumulative meta-analysis for neck pain as a symptom of ACS
in women relative to men summarised in a forest plot.

Neck pain Women Men

Author(s) and Year Neck pain No neck pain Neck pain No neck pain Cumulative OR [95% CI]
Goldberg‘, 1998 90 460 82 728 —-— 1.74[1.26,2.39]
+Milner’, 1999 9 81 11 116 —a— 1.67[1.23,2.26]
+ Culice, 2002 104 497 149 1246 e 1.71[1.40, 2.10]
+Grace’, 2003 47 88 74 276 H— 1.77 [1.47,2.13]
+Khan™', 2013 101 204 134 576 - 1.86[1.59,2.18]
+Sederholm Lawesson”, 2018 43 83 72 334 HH 1.91[1.65,2.22]
+An”, 2018 17 366 59 264 - 1.83[1.60,2.10]

1T T 1

Abbreviations: OR: Odds ratio. Cl: Confidence Interval
B QOdds ratio 0.25 1 2 4
H95% Confidence Interval

Odds Ratio (log scale)



Figure S36. Results of the cumulative meta-analysis for pain between shoulder blades as
a symptom of ACS in women relative to men summarised in a forest plot.

Pain between

shoulder blades Women Men
Author(s) and Year Pain No pain Pain No pain Cumulative OR [95% CI]
Goldberg’, 1998 84 466 56 754 — 2.43[1.70, 3.47]
+Milner’, 1999 12 78 2 125 —— 3.93[1.08, 14.21]
+Culic’, 2002 64 537 73 1322 o 2.37[1.85, 3.04]
+ Loinen,Gjengedala, 2006 15 23 7 37 - 2.42[1.90, 3.08]
+Loviien,Hole"", 2006 39 110 60 323 o 2.30[1.86, 2.85]
+ Kirchberger“’, 2011 227 341 383 1327 - 2.30[1.99, 2.67]
+0Donnell”, 2012 41 504 67 1335 - 2.21[1.93, 2.54]
+Zevallos™ 2012 36 551 59 719 - 247 [1.91, 2.46]
+Coventry®, 2013 23 593 30 1030 - 213[1.88, 2.41]
+Khan™', 2013 130 175 190 520 - 211[1.89, 2.37]
+Asgar Pour™, 2015 52 85 59 124 - 2.05[1.83, 2.30]
+DeVon®, 2017 52 79 62 281 - 210[1.88, 2.34]
+Sederholm Lawesson”, 2018 37 29 43 358 - 213[1.91, 2.38]
+Allana”, 2018 80 36 56 77 - 247[1.94, 2.42]
A7 2018 554 555 08 205 - 2.15[1.95, 2.37]

Abbreviations: OR: Odds ratio. Cl: Confidence Interval

B QOdds ratio 0.25 1 2 4 8

H95% Confidence Interval

QOdds Ratio (log scale)




Figure S37. Results of the cumulative meta-analysis for palpitations as a symptom of
ACS in women relative to men summarised in a forest plot.

Palpitations
Author(s) and Year Palpitations  No palpitations  Palpitations  No palpitations Cumulative OR [95% CI]
Milner’, 1999 9 81 4 123 e 3.42[1.02, 11.47]
+Lovlien,Hole™, 2006 57 92 70 313 . 2.83[1.91, 4.21]
+Dey”, 2009 21 323 29 653 —a— 225[1.36, 3.71]
+0Donnell”, 2012 30 515 39 1363 —— 219[158, 3.02)
+Asgar Pour?, 2015 30 107 48 135 —— 176[1.07, 2.88]
+DeVon”, 2017 34 a7 58 285 —-— 174[1.17, 258]
+Lichtman™, 2018 376 1633 122 854 - 171[1.26, 2.33]
+Allana®, 2018 76 40 63 70 - 175[1.34, 2.29]
+An” 2018 99 384 44 279 - 173[1.38, 2.18]
+ Plaza-Martin®, 2019 18 289 15 734 - 1,80 [1.44, 2.26]

Abbreviations: OR: Odds ratio. Cl: Confidence Interval I I I J l

® Odds ratio 0.25 1 2 4 8 20

H95% Confidence Interval

Odds Ratio (log scale)



Figure S38. Results of the cumulative meta-analysis for right arm pain or right shoulder
pain as a symptom of ACS in women relative to men summarised in a forest plot.

Right arm pain Women Men

Author(s) and Year Right arm pain No right arm pain Right arm pain No right arm pain Cumulative OR [95% CI]
Goldberg’, 1993 99 451 130 680 e 1.15[0.86, 1.53]
+Culic®. 2002 285 316 559 836 - 1.2811.09, 1.51]
+ Arslanian-Engoren”, 2006 56 627 113 1145 r 1.16[0.92, 1.45]
+LoviienHole"', 2006 51 98 103 280 . 1.201.00, 1.44]
+Kirchberger", 2011 188 380 517 1193 1 1.19[1.05, 1.36]
+Coventry”, 2013 40 581 114 946 - 1.06[0.83, 1.35]
+Khan™', 2013 78 227 136 574 ey 1.11[0.89, 1.38]
+An" 2018 7 476 7 316 Fa 1.090.88, 1.35]

Abbreviations: OR: Odds ratio. Cl: Confidence Interval
® Odds ratio 0.25 1 2 :4
H95% Confidence Interval

QOdds Ratio (log scale)



Figure S39. Results of the cumulative meta-analysis for shortness of breath as a
symptom of ACS in women relative to men summarised in a forest plot.

Shortness of breath Women Men

Author(s) and Year Present Absent Present Absent Cumulative OR [95% CI]
Meischke®, 1998 791 736 1369 1601 - 126 [1.11, 1.42]
+Goldberg’, 1998 250 300 324 436 - 1.26[1.13, 1.40]
+Milner’, 1999 45 45 45 82 - 127 [1.14, 1.41]
+ Culic®, 2002 291 310 478 917 e 1.45[1.17,1.79]
+Grace’, 2003 67 68 139 208 - 1.45[1.21,1.73]
+ Lovlien,GjengedaIS, 2006 20 18 15 29 HH 1.47[1.23,1.75]
+ Arslanian-Engoren’, 2006 350 333 607 651 b 1.39[1.18, 1.64]
+Lovlien,Hole™, 2006 70 79 144 239 - 1.40[1.21, 1.62)
+Dey", 2009 144 200 282 400 - 1.35[1.17, 1.56]
+Kirchberger™, 2011 320 248 787 923 - 1.37[1.20, 1.55]
+Pelter”® 2012 30 80 43 178 - 1.37[1.21, 1.55)
+0Donnell”, 2012 272 273 601 801 - 1.36[1.22, 1.52]
+Coventry™, 2013 176 445 273 787 - 1.34[1.21, 1.49]
+Melberg™, 2013 12 53 29 150 - 1.34[1.21, 1.48]
+Khan®', 2013 136 169 319 391 - 1.31[1.18, 1.45]
+Asgar Pourzz, 2015 100 37 141 42 L] 1.29[1.16, 1.43]
+DeVon™, 2017 72 59 165 178 - 1.29[1.17,1.42]
+Lichtman™, 1998 1061 948 465 511 - 1.29[1.18, 1.40]
+ Sederholm Lawessonzs, 2018 40 86 131 275 - 1.27[1.17,1.39]
+Allana”, 2018 89 27 87 46 - 1.28[1.18, 1.40]
+An”, 2018 308 175 156 167 - 1.31[1.19, 1.43]
+Plaza-Martin™>, 2019 101 206 144 605 - 1.34[1.21,1.48]

Abbreviations: OR: Odds ratio. Cl: Confidence Interval
® Odds ratio 0.25 1T 2 :4
H95% Confidence Interval

Odds Ratio (log scale)



Figure S40. Results of the cumulative meta-analysis for stomach and epigastric pain as a
svmptom of ACS in women relative to men summarised in a forest plot.

Stomach or epigastric pain

Women Men
Author(s) and Year Pain No pain Pain No pain Cumulative OR [95% CI]
Meischke’, 1998 160 1367 316 2654 H 0.98 [0.80, 1.20]
+ Goldberg‘, 1998 22 528 44 766 o 0.93[0.75, 1.17]
+Culic’, 2002 80 521 225 1170 H 0.880.74, 1.06]
+Grace’, 2003 13 122 18 329 e 0.92[0.76, 1.13]
+Loviien,Hole"", 2006 27 122 56 327 - 0.970.79, 1.20]
£ Kirchberger's, 2011 76 492 173 1537 i 1.06 [0.84, 1.34]
+Pelter®, 2012 5 105 6 215 - 1.08 [0.85, 1.36]
+Zevallos”, 2012 62 575 44 734 e 1.17 [0.91, 1.50]
+Coventry, 2013 19 602 24 1036 - 1.18[0.94, 1.49]
+ Sederholm Lawessonﬁ, 2018 6 120 37 369 Losl 1.13[0.90, 1.43]
+Allana™, 2018 51 65 36 97 ! 1.20[0.94, 1.53]

Abbreviations: OR: Odds ratio. Cl: Confidence Interval
® Odds ratio 0.25 1 2 4
H95% Confidence Interval

Odds Ratio (log scale)



Figure S41. Results of the cumulative meta-analysis for syncope as a symptom of ACS in
women relative to men summarised in a forest plot.

Syncope Women Men

Author(s) and Year Syncope No syncope Syncope No syncope Cumulative OR [95% CI]
TunStall-Pedoez, 1996 54 1497 107 3884 —-— 1.31[0.94, 1.83]
+Meischke®, 1998 47 1480 75 2895 ey 1.27[0.99, 1.63]
+Goldberg’, 1998 55 495 65 745 - 1.27[1.03, 1.56]
+Grace’, 2003 8 127 19 328 - 1.261.03, 1.54]
+ Lovlien.HoIe", 2006 20 129 27 356 - 1.32[1.09, 1.60]
+Dey"” 2009 76 268 144 538 e 1.25[1.06, 1.47]
+Kirchberger®, 2011 38 530 83 1627 - 1.27[1.09, 1.47]
+Coventry”, 2013 54 567 67 993 - 129[1.12, 1.48]
+Melberg™, 2013 9 56 26 153 - 1.28[1.11, 1.46]
+Sederholm Lawessonﬁ, 2018 32 94 105 301 - 1.25[1.09, 1.42]
+Allana™, 2018 5 111 6 127 - 1.24[1.09, 1.42]

Abbreviations: OR: Odds ratio. Cl: Confidence Interval
® Odds ratio 0.25 1 2 4

H95% Confidence Interval

Odds Ratio (log scale)
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