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Abstract
Objectives: Cardiovascular diseases (CVD) are the main cause of death worldwide and despite a higher prevalence in
men, mortality from CVD is higher among women. Few studies have assessed sex differences in chest pain management
in ambulatory care. The objective of this post hoc analysis of data from a prospective cohort study was to assess sex
differences in the management of chest pain in ambulatory care.
Setting: We used data from the Thoracic Pain in Community cohort study that was realized in 58 primary care
practices and one university ambulatory clinic in Switzerland.
Participants: In total, 672 consecutive patients aged over 16 years attending a primary care practice or ambulatory care
clinic with a complaint of chest pain were included between February and June 2001. Their mean age was 55.2 years and
52.5% were women.
Main outcome measures: The main outcome was the proportion of patients referred to a cardiologist at 12 months
follow-up. A panel of primary care physicians assessed the final diagnosis retained for chest pain at 12 months.
Results: The prevalence of chest pain of cardiovascular origin (n = 108, 16.1%) was similar for men and women (17.5% vs
14.8%, respectively, p = 0.4). Men with chest pain were 2.5 times more likely to be referred to a cardiologist than women
(16.6% vs 7.4%, odds ratio: 2.49, 95% confidence interval: 1.52–4.09). After adjustment for the patients’ age and cardiovascular
disease risk factors, the estimates did not significantly change (odds ratio: 2.30, 95% confidence interval: 1.30–3.78).
Conclusion: Although the same proportion of women and men present with a chest pain of cardiovascular origin in
ambulatory care, there is a strong sex bias in their management. These data suggest that effort must be made to assure
equity between men and women in medical care.
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Introduction
Cardiovascular diseases are the main cause of death in both
men and women.1 Despite a higher prevalence of cardio

vascular disease in men below 75 years old, the global cardiovascular mortality is higher in women.1,2 Some explanations are given by the fact that women are older when an
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ischemic event occurs and have more comorbidities.3,4
Furthermore, women’s symptoms are more often described
as «atypical», which may lead to under-appreciation of the
situation’s severity and misdiagnosis or late diagnosis.
Chest pain is a common complaint in ambulatory care.
It can be caused by a wide range of diseases like coronary
heart disease, musculoskeletal disorders, gastro-intestinal
diseases, respiratory diseases, or mental disorders. Many
studies focused on the management of chest pain in the
emergency department. In an acute context at the hospital,
some studies have shown sex differences in the presentation and management of acute coronary syndrome. For
example, women were more likely to have delayed presentation and presented more frequently with unstable angina
and non-ST-segment elevation and without chest pain.5,6
Also, women were less likely to receive investigations
such as cardiac catheterizations and stress tests compared
to men.7,8
Only few studies looked at the evaluation and management of chest pain by primary care physicians (PCPs). A
meta-analysis pooling data from five studies, including the
Thoracic Pain in Community (TOPIC) study was recently
published by the International Working Group on Chest
Pain in Primary Care (INTERCHEST).9 The objective was
to create a prediction rule for coronary artery disease for
patients presenting with chest pain in primary care. Sex
was not included in the score. However, there is increasing
evidence that women in ambulatory care are investigated
less intensively for coronary heart disease and are treated
less aggressively than men when presenting with similar
symptoms.10
The aim of this study is to assess sex differences in the
management of chest pain in ambulatory care. We examined
whether sex/gender bias exists in initial and subsequent
management of chest pain by PCPs in ambulatory care.

Methods
Study design
We performed post hoc sub-analyses of data from the
TOPIC study (Thoracic Pain in Community), a cohort
study following patients presenting with a chest pain in
ambulatory care. The study has been described in detail
elsewhere.11,12 The aim of the study was to assess the
occurrence, etiology, and management of chest pain in primary care practice. From February 2001 to June 2001,
patients presenting with a chest pain as a primary or secondary complaint were consecutively recruited from 58
PCPs and from five residents in a University outpatient
clinic, in urban, semi-urban, and rural areas in Switzerland.
Inclusion criteria for patients were being 16 years old or
older and being able to give an informed consent.
PCPs had to complete a questionnaire during the consultation. They provided information on the thoracic pain
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presentation, characteristics, accompanying symptoms,
clinical examination, and cardiovascular risks factors.
Medical appreciation by the PCPs was assessed at different times during the consultation: at the beginning of the
consultation (T1), after the history was taken (T2), after
the clinical examination (T3), and at the end of the consultation after the complementary analyses (T4). PCPs had to
give an appreciation of the severity of the disease and
choose between the following three options: «probably
benign disease», «probably serious disease», and «I don’t
know». Then, they had to inform on the additional exams
they planned to perform; these could be done during the
consultation or planned for later (none, electrocardiogram
(ECG), creatine kinase enzyme (CK), X-ray of the thorax,
or other exams) and the type of planned management (no
follow-up, telephone follow-up, clinical follow-up, address
to a specialist, hospitalization, and treatment).
At 3 months, PCPs were contacted again to provide
information on the management procedure and evolution
of the included participants. At 12 months, a final questionnaire was administered to the PCPs and information
was collected on the management and diagnosis of chest
pain. The diagnoses retained after 12 months of follow-up
were grouped into six categories: musculoskeletal chest
pain, cardiovascular origin, psychogenic, respiratory,
digestive, and miscellaneous. A group of investigators discussed the case if the diagnosis of chest pain was inconsistent or uncertain during the follow-up. If the group of
investigators were unable to confirm the diagnosis, or if
the diagnosis at 12 months was missing, the patient was
contacted for further information via his family practitioner. If the patient could not be contacted, the diagnosis
at 3 months was retained. In total, 10% of all the casereport forms were revised by an independent expert panel
evaluating the consistency of the final diagnosis.
The original TOPIC study was approved by the local
ethics committee and all patients gave their informed consent to be included in the study. The present analyses were
post hoc analyses of available data and considered as covered by the initial ethics committee approval.

Study outcome
The main outcome was referral to a cardiologist after a
complaint of chest pain. The cardiologists ordered or performed almost all of the specific cardiac investigations,
such as ergometry, scintigraphy, coronarography, echocardiography, or Holter monitor. Therefore, these were considered secondary endpoints as they did not reflect the
decision made by the PCPs. Other secondary outcomes
were complementary exams performed in emergency and/
or in the practice, such as ECG, cardiac enzymes (CK, troponins), radiography, or non-cardiac specific investigations such as scanner, magnetic resonance imaging (MRI)
or gastroscopy. These outcomes were ascertained just after
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the index consultation and at 3 and 12 months by asking
retrospectively which examinations had been performed.

Statistical analyses
We described the baseline characteristics of the patients
using means and standard deviations for continuous variables and number and proportions for categorical variables. We compared baseline characteristics between men
and women using student t-test and chi-square tests. We
assessed if the management of chest pain was different
between men and women using logistic regression models.
We built univariate models with cardiac investigation as
the dependent variable and patients’ sex as the independent
factor. We also assessed the association between cardiac
investigation and other independent variables related to
the patients’ characteristics (age and cardiovascular risks),
mode of presentation of chest pain, clinical examination,
and physicians’ characteristics. For the logistic regression
related to the physicians’ characteristics, we adjusted for
cluster using a random effect logistic model.
Finally, we built stepwise multivariable-adjusted logistic regression models adjusted for the patient characteristics, chest pain presentation, clinical examination, and
physician characteristics. We built a final model including
all variables.
We performed two sensitivity analyses, one restricting
the analyses to patients with a new pain and the other
restricting analyses to post-menopausal women and men
of all ages. We used Stata 14.1 to perform the analyses
(StataCorp LLC, College Station, TX, USA).

Results
Patient and primary care physician
characteristics
In total, 672 patients presenting with a chest pain in an
ambulatory care setting were included, 352 were women
(52.4%) and 320 men (47.6%). Table 1 shows the baseline
clinical characteristics of men and women included in the
initial study.
The mean age of the participants was 55.2 years, and
women were older than men (56.8 vs 53.4, respectively,
p = 0.02). The majority of patients had one to two cardiovascular disease risk factors. Women were more likely not
to have any known cardiovascular risk factors (34.5% vs
25.5%, p = 0.04). Chest pain was the main complaint for
more men than women (57.6% vs 49.1%, p = 0.03). For the
majority of patients, the complaint was new (48.7%) or
was recurrent (39.4%). Only a small proportion had a
recent chest pain under investigation (11.9%). Women
were more likely than men to have a thoracic pain still
present during the visit (52.5% vs 43.6%, p = 0.02).

Regarding the pain characteristics, there was no significant sex difference in pain presentation between men
and women. Angina was mostly atypical (not retrosternal and not triggered by effort) in 67.6% of patients, was
sub-typical (either retrosternal or triggered by effort) in
27.5%, and had a typical presentation (retrosternal and
triggered by effort) in only a small proportion of patients
(4.9%). During the consultation, 57.1% of patients
expressed some anxiety without significant difference
between men and women. In the majority of the situations, PCPs reported not being worried about the pain
(76.0%), without differences according to the patient’s
sex. Clinically, women patients were more likely to have
chest pain reproductive on palpation (51.7% vs 39.1%,
p = 0.001).
Among the 58 PCPs, only eight were women. The
mean age for all was 47 years. The majority practiced in
an urban setting and had about 12.3 years of experience.
On average, 11.4 patients were included by one practitioner. We do not have data on the sex, age, and clinical
experience of the five residents who included 22 patients
in the study.

Primary care physician assessment and
management in emergency
During the initial consultation, at first glance (T1), the
physicians estimated the situation as probably benign in
62% of the cases, potentially serious in 24%, and could not
tell in 14%. The tendency to consider the chest pain as
potentially benign increased during the consultation (T2,
T3, and T4). There was no significant difference between
female and male patients in the assessment of chest pain
severity by the PCPs. Nevertheless, complementary exams
in emergency (ECG and troponins/CK) were asked a little
more frequently for men than for women (30.6% vs 26.9%,
p = 0.29), without a significant difference.

Cardiac investigations during the follow-up
Despite a similar presentation, men were 2–3 times more
likely to be referred for consultation to a cardiologist
compared to women (53 men (16.6%) vs 26 women
(7.4%), p ⩽ 0.0001, odds ratio (OR): 2.49, 95% confidence interval (CI): 1.52–4.09) (Figure 1). Hypothesizing
that cardiologists ordered or performed most of the
cardiac investigations, among the 79 patients addressed
to cardiologists, there was a tendency toward less
investigations for women (ergometry, Holter, echocardiography and scintigraphy/coronarography). Other investigations made for chest pain like radiography, scanner/
magnetic resonance imaging (MRI), electrocardiograph
(ECG), or gastroscopy, were realized without significant
sex differences.
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Table 1. Baseline characteristics of participants.
Baseline characteristics of participants (n = 672)
Patients’ sociodemographic data and co-morbidities
Age (years), mean (SD)
Number of cardiovascular risk factors (n = 666), n (%)
None
1–2
⩾3
Unknown
History/presentation
Emergency consultation (n = 669), n (%)
Chest pain is the main complaint (n = 668), n (%)
Temporality of complaint (n = 655), n (%)
New complaint
Recent complaint under investigation
Recurrent complaint
Chest pain during consultation (n = 655), n (%)
Chest pain intensity (n = 664), n (%)
Weak
Moderate
Strong
Angina
Typical (retrosternal and triggered by effort)
Sub-typical (either retrosternal or triggered by effort)
Atypical (not retrosternal not triggered by effort)
Patient expresses anxiety (n = 667), n (%)
Physician is worried about the pain (n = 667), n (%)
No
Does not know
Yes
Clinical exam
Clinical signs of anxiety
Tachycardia
Chest pain reproducible at palpation

Women
(n = 352)

Men
(n = 320)

Total
(n = 672)

p value

56.8 (19.7)

53.4 (18.8)

55.2 (19.3)

0.02
0.04

120 (34.5)
168 (48.3)
43 (12.4)
17 (4.9)

81 (25.5)
166 (52.2)
56 (17.6)
15 (4.7)

201 (30.2)
334 (50.2)
99 (14.9)
32 (4.8)

106 (30.3)
172 (49.1)

91 (28.5)
183 (57.6)

197 (29.5)
355 (53.1)

163 (47.9)
44 (12.9)
133 (39.1)
181 (52.5)

156 (49.5)
34 (10.8)
125 (39.7)
135 (43.6)

319 (48.7)
78 (11.9)
258 (39.4)
316 (48.2)

60 (17.2)
186 (53.3)
103 (29.5)

53 (16.8)
183 (58.1)
79 (25.1)

113 (17.0)
369 (55.6)
182 (27.4)

19 (5.4)
98 (27.8)
235 (66.7)
207 (59.1)

14 (4.4)
87 (27.2)
219 (68.4)
174 (54.9)

33 (4.9)
185 (27.5)
454 (67.6)
381 (57.1)

268 (76.8)
31 (8.9)
50 (14.3)

239 (75.2)
30 (9.4)
49 (15.4)

507 (76.0)
61 (9.2)
99 (14.8)

121 (34.4)
17 (4.8)
182 (51.7)

83 (25.9)
10 (3.1)
125 (39.1)

204 (30.4)
27 (4.0)
307 (45.7)

0.62
0.03
0.69

0.02
0.39

0.80

0.27
0.88

0.02
0.26
0.001

SD: standard deviation.

Other factors associated with increased likelihood for a
patient to be addressed to a cardiologist, in univariate analyses, were the patient’s age, presence of cardiovascular
risk factors, presence of chest pain during the consultation,
pain intensity, and recurrence of pain (Table 2).
Regarding PCP characteristics, men physicians tended
to refer less women patients to cardiologists than women
physicians (OR: 0.61, 95% CI: 0.34–1.09) but the difference was not statistically significant. The more the PCPs
were worried about the pain, the more likely they were to
refer their patient to a cardiologist (OR: 4.77, 95% CI:
2.74–8.3). However, the more experienced the PCPs, the
fewer cardiac investigations they ordered. The localization
of the practice (rural vs urban setting) did not influence the
choice to do investigations.
In multivariable-adjusted analyses, after adjustment for
patients’ age and cardiovascular risk factors, men were
still two times more likely to be referred to a cardiologist

compared to women (OR: 2.30, 95% CI: 1.37–3.86).
Additional adjustment for chest pain presentation, clinical
examination and physician characteristics did not change
this association, with an OR of 2.43 (95% CI: 1.29–4.58)
in the fully adjusted model (Table 3).
This means that the association between a patient’s
sex and referral to a cardiologist was not explained by
chest pain presentation, clinical signs, or the physician’s
characteristics.
At the 12 months follow-up, the diagnoses retained were
musculoskeletal pain (n = 339, 50.5%), cardiovascular disease (n = 108, 16.1%), psychogenic (n = 77, 11.5%), respiratory diseases (n = 7, 10.6%), digestive disorders (n = 55,
8.2%), and miscellaneous (n = 21, 3.1%) (Figure 2).
The proportion of men and women with a final diagnosis of cardiovascular disease was similar (14.7% women
vs 17.5% men). Stable angina was the main cardiovascular
diagnosis in 39 women (75%) and 35 men (66%). Only a
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Figure 1. Chest pain investigations during follow-up.
ECG: electrocardiogram; MRI: magnetic resonance imaging.

Table 2. Univariate analyses at 12 months.

Patients’ characteristics
Patients’ gender (female = reference)
Age (continuous), years
⩽40 (Ref.)
41–60
61–80
>80
CVD risk factors
None
1–2
⩾3
Unknown
Mode of presentation
Emergency consultation
Chest pain is the main complaint
Temporality of complaint
New complaint
Recent complaint under investigation
Recurrent complaint
Chest pain during consultation
Chest pain intensity
Weak
Moderate
Strong
Presentation of angina
Atypical (not retrosternal not triggered by effort)
Sub-typical (either retrosternal or triggered by effort)
Typical (retrosternal and triggered by effort)

OR

95% CI

2.49
1.02
Ref.
3.31
4.82
3.54

1.52–4.09
1.01–1.03
1.41–7.81
2.09–11.13
1.26–9.91

Ref.
3.38
9.51
1.61

1.55–7.36
4.14–21.85
0.33–7.94

0.92
1.35

0.54–1.54
0.84–2.20

Ref.
0.8
1.27
3.35

0.34–1.88
0.77–2.10
1.92–5.83

Ref.
2.05
2.64

0.9–4.69
1.11–6.28

Ref.
2.24
1.26

0.94–5.34
0.62–2.56
(Continued)
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Table 2. (Continued)

Clinical examination
Clinical signs of anxiety
Tachycardia
Chest pain reproducible at palpation
Physicians’ characteristicsa
Physicians’ gender (female = reference)
Physician is worried about the pain
No
Does not know
Yes
Physicians’ experience (years)
⩽5
6–10
11–15
16–20
>20
Practice in rural setting

OR

95% CI

1.00
2.79
0.36

0.60–1.67
1.14–6.82
0.21–0.62

0.61

0.34–1.09

Ref.
2.64
4.77

1.27–5.51
2.74–8.3

Ref.
0.51
0.57
0.46
0.6
0.9

0.23–1.14
0.26–1.27
0.22–0.97
0.28–1.31
0.51–1.58

OR: odds ratio; CI: confidence interval; CVD: cardiovascular disease.
aAnalyses adjusted to cluster.

Table 3. Multivariate analyses at 12 months.

Unadjusted patient gender (female = reference)
Adjusted to patients’ age and cardiovascular risk factors
Adjusted to chest pain presentation
Adjusted to clinical examination
Adjusted to primary care physicians’ characteristicsa
Adjusted to all variables above
Adjusted to significant variable in the univariate modelsb

OR

95% CI

p value

2.49
2.30
2.22
2.36
2.78
2.43
2.07

1.52–4.09
1.37–3.86
1.30–3.78
1.42–3.92
1.62–4.78
1.29–4.58
1.18–3.65

<0.0001
0.002
0.004
0.001
<0.0001
0.006
0.01

OR: odds ratio; CI: confidence interval.
aExcept for 22 residents.
bAge, CVD risk factors, chest pain during the consultation, chest pain intensity, tachycardia, and physicians worried about the pain.

few cases of rhythmic disorder (10 patients), hypertensive
crisis (5), cardiac insufficiency (3), and pulmonary embolism (2) were diagnosed. To note, only a low proportion of
patients had a final diagnosis of myocardial infarction,
with one woman and three men.
PCPs had organized follow-up for the majority of
patients at their office. Only some had no follow-up or telephone follow-up. In total, 16 women (4.6%) and 17 men
(5.3%) were hospitalized. At the end of follow-up, 12
women (3.4%) and 13 men (4.1%) had died, 12 for reasons
directly associated with chest pain (5 ischemic heart disease and 7 cancers). Due to the low number of deaths, we
did not compare men and women.

Discussion
This post hoc analysis of data from a prospective cohort
study of 672 patients showed that men are 2–3 times more

likely to be referred to a cardiologist than women when
presenting with chest pain in a primary care setting. This
difference in management is not explained by patient
characteristics such as age, cardiovascular risk factors, or
a differential clinical presentation. Similarly, PCP characteristics such as sex, age, experience, or setting do not
seem to explain this important difference in management
between men and women either.
In our study, being a woman was an important factor for
receiving less cardiac investigation when presenting with a
chest pain in ambulatory care. This is in agreement with
the study from Daly et al.8 that analyzed registry data from
the Euro Heart Survey on the management and clinical
outcomes of stable angina. In this study, women were less
likely to undergo an ergometry and less likely to be referred
for coronary angiography (OR: 0.59, 95% CI: 0.48–0.72).
In a study performed in ambulatory care, Bosner et al.3
showed that men were more likely to be referred for an
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Figure 2. Diagnostics considered at 12 months follow-up.
M-skeletal: musculoskeletal.

exercise test and be hospitalized than women, but the difference disappeared after adjusting for the typicality of
chest pain. In our study, the difference remained present
even after adjustment for the type of presentation. This sex
disparity is in agreement with another study, highlighting
the persistent gap in equity of care between men and
women.13 Interestingly, a recent multicenter study that
included 10,000 patients with suspected coronary artery
disease demonstrated that women were more likely to be
referred for imaging stress tests (particularly stress nuclear)
compared to men, but women were less likely to have a
positive test.10 Sex bias is also observed in the management of chest pain in the emergency department. When
presenting with a possible acute coronary syndrome,
Chang et al.7 observed that women received fewer cardiac
catheterizations and fewer stress tests than men.
Studies have shown that women have higher mortality
rates after a cardiovascular event than men.14,15 Several
hypotheses can explain these sex differences. Non-specific
electrocardiogram changes at rest, lower exercise capacity
and smaller vessel sizes can contribute to a generally lower
sensitivity and specificity of non-invasive testing in
women. This is why the European Cardiac Society (ESC)
guidelines advise stress imaging technique (SPECT, stress
echocardiography) for specific situations.16
Women have obstructive artery disease less frequently
and disturbances of the microcirculation are to be taken
into account. Angina or acute coronary syndrome in women
may be due to coronary microvascular disease; women

have components of pathological vasoreactivity such as
spasm and endothelial dysfunction more frequently than
men.2 All these findings support biological differences
between women and men. However, these biological factors do not justify under-investigation of women, only a
poorer prognosis. Other hypotheses could also explain the
increased mortality of women after a cardiovascular event.
The prevalence of cardiovascular disease is lower in premenopausal women and cardiovascular disease has a later
onset in women, who also present more often with atypical
symptoms, or non-chest pain symptoms.17,18 These factors
could lead to misdiagnosis, non-recognition, or later diagnosis and thus poorer management in women. Therefore,
women might have worse outcomes than men, in part,
because they receive lower quality care, referred to as gender disparity.19 Hence, failure to recognize and diagnose
acute coronary syndrome in women constitutes a disparity
in care. This disparity could be linked to the strong belief
that cardiovascular diseases are almost exclusively masculine disorders and stereotype ideas among both physicians
and patients.20 A recent survey interviewed 1000 American
women (aged 25–60 years) and 200 PCPs about their
awareness of cardiovascular disease.21 It showed that 45%
of women were not aware that cardiovascular disease is the
foremost killer of women. Cardiovascular disease was
rated as a top concern less frequently than weight issues or
breast health by PCPs. Consequently, awareness about sex
and gender influence in cardiovascular diseases is one of
the keys to preventing gender bias. Evidence-based
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guidelines for cardiovascular disease prevention in women
are actually available and take into account both gender and
sex specificities.2,22 Inversely, we could also interpret data
as an over-investigation in men and indeed, based on this
study’s data, we cannot conclude whether it means underinvestigation in women or over-investigation in men.
Furthermore, socioeconomic and psychosocial factors
may also contribute to explain worse outcomes women.
Women are more likely to live in poverty than men and
tend to have higher rates of depression and anxiety19 that
may have powerful impact on cardiovascular outcomes in
women. Finally, recent reports show that women remain
under-represented in trials of cardiovascular disease prevention and treatment, although the absolute number of
women in clinical trials has increased.20,23 Therefore, treatment and procedures might not be adapted for women.
The strengths of our study are that it was realized in an
ambulatory context with more than 670 men and women
presenting with chest pain from any origin. It provided a
unique opportunity to study sex differences in this population. Many variables were collected, which allowed controlling the effect of factors susceptible to influence the
management of chest pain, such as the age of the patient, the
clinical presentation of chest pain, or the physician’s characteristics. Some limitations have to be acknowledged. The
presence of dyspnea was not collected, therefore some
women presenting with an atypical coronary syndrome may
have been omitted. Furthermore, diagnoses at 12 months
were confirmed by PCPs themselves. All final diagnoses
were reviewed independently by a group of clinicians and
discussed in case of incoherence. However, the best practice
would have been a blinded independent reference panel.
The present study uses data, which are almost two decades
old and might not necessarily represent actual management.
Nevertheless, in a recent review, Khamis et al.18 have suggested that there was increasing evidence of a difference in
investigation of chest pain between men and women. The
sample size was too small to allow analyses on the impact of
different management between men and women on mortality or morbidity. Some socioeconomic markers or qualitative information could have been added to our approach and
given us most of the pointers for a more global picture of
differences in PCP management of men and women.
In conclusion, we observed important sex differences
in PCP management of chest pain in ambulatory care.
Women were less likely than men to be referred to a cardiologist. Sex bias is significant and does not appear to be
explained by physician evaluation, patient cardiovascular
risk factors, patient age, or atypical symptoms at initial
presentation. Whether this means under-investigation in
women or over-investigation in men remains to be determined. However, these data suggest that efforts must be
made to assure equity between men and women in medical care and highlight the need for a sex- and genderspecific approach to chest pain.
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