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Abstract 

Objectives To assess differences in symptoms predictive of acute coronary syndrome (ACS) between 

women and men presenting with chest discomfort in out-of-hours primary care (OHS-PC). 

Design Cross-sectional study.

Setting Nine OHS-PC in the Netherlands.

Participants 993 women and 802 men who called OHS-PC for acute chest discomfort (pain, pressure, 

tightness, or discomfort) between 2014 and 2017.

Primary outcome measure Diagnosis of acute coronary syndrome (ACS). We compared patient and call 

characteristics of triage call recordings between women with and without ACS, and men with and 

without ACS. Diagnoses were retrieved from the patient’s medical record in general practice, including 

hospital specialists’ discharge letters.

Results Among 1,795 patients (mean age 58.8 (SD 19.5) years, 55.3% women), 15.0% of men and 8.6% 

of women had an ACS. In both sexes, retrosternal chest pain was discriminative for ACS (women with 

ACS vs. without 62.3% vs. 40.3%, p=0.002, men with ACS vs. without 52.5% vs. 39.7%, p=0.032), as was 

pressing/tightening pain (women 78.6% vs. 61.5%, p=0.011, men 82.1% vs. 57.4%, p=<0.001) and 

radiation to arm (women 75.6% vs. 45.9%, p<0.001, men 56.0% vs. 34.8%, p<0.001). In women, severe 

pain (65.4% vs. 38.1%, p=0.006), a pale face (50.0% vs. 22.9%, p=0.007) and radiation to jaw (50.0% vs. 

29.8%, p=0.017) were also discriminative for ACS, while in men this was sweating (52.4% vs. 38.1%, 

p=0.015), and against ACS stabbing pain (8.4% vs. 26.5%, p<0.001). 

Ambulances were dispatched equally in women (72.9%) and men with ACS (70.0%). 

Conclusion Symptoms predictive of ACS were rather similar for women and men with chest discomfort, 

with some important exceptions, such as severity, type, and radiation of pain, and some autonomous 

nervous system related symptoms. 

Trial number: NTR7331

Keywords (5): acute coronary syndrome, gender, primary care, telephone triage, chest discomfort
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Strengths and limitations of this study

 We could analyse the very initial conversation with symptom presentation of a large sample of 

patients calling for acute chest discomfort. 

 We analysed the conversations without knowledge of the eventual diagnosis and therefore no 

hindsight bias of the researcher or recall bias of the patient could occur. 

 Results are generalizable to comparable primary care settings in European countries, and our 

results may even be generalizable to emergency medical service (EMS, ‘112’ or ‘911’) settings. 

 We had missing values on some clinical variables, a phenomenon common in routine care data.
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Introduction

Adequate triage and early diagnosis is key in patients with acute chest discomfort because they might 

have an acute coronary syndrome (ACS) for which lifesaving early interventions are available. ACS is an 

umbrella term including ST-elevated myocardial infarction (STEMI), non-ST-elevated myocardial 

infarction (NSTEMI) and unstable angina pectoris (UAP). 1 Increased preventive measures and 

development of (timely) effective therapeutic interventions (‘time is muscle’) have resulted in improved 

outcomes and prognosis in ACS. 2 Telephone triage of patients with chest discomfort, as done in out-of-

hours service primary care (OHS-PC) and emergency medical services (EMS or ambulance dispatch 

centres) is, however, challenging because it is difficult to differentiate ACS from other causes of chest 

discomfort based on symptoms only.  3, 4 Importantly, the majority of patients with chest discomfort 

(80%) in the Netherlands first approach the general practitioner (GP) or OHS-PC, and 20% directly calls 

the ambulance (112) or are self-referrals to the emergency department (ED). 5 

Previous hospital-based studies reported a delayed recognition of ACS in women compared to men. 6, 7 It 

was suggested that this delayed recognition was related to a less specific presentation in women. 8, 9 

This caused an ongoing debate on whether women with ACS compared to men present with less specific 

symptoms, and how this affects diagnosis, but also treatment, and prognosis. 10, 11 A recent meta-

analysis of 27 studies showed that women with ACS compared to men with ACS had higher odds of 

presenting with pain between the shoulder blades (OR 2.15, 95% CI 1.95-2.37), nausea or vomiting (OR 

1.64, 95% CI 1.48-1.82) and shortness of breath (OR 1.34 (95% CI 1.21-1.48). 12 Women with ACS had 

lower odds of sweating (OR 0.84, 95% CI 0.76-0.94) and presenting with chest pain (OR 0.70, 95% CI 

0.63-0.78), but in both sexes chest pain remained the most common symptom (pooled prevalence men 

79% and women 74%).12  Importantly, researchers suggested standardization in methods of symptoms 

assessment is needed, because of the difficulties to formulate any definitive statements about symptom 

presentation, as studies assessed symptoms in different ways (questionnaires or abstracting from 

medical records). 9, 13-15 Abstracting symptom presentation from medical records may dilute symptom 

presentation, as they are translated by the clinician in medical terminology. 16  Moreover, many studies 

suffer from recall or hindsight bias of both patient and researcher as they know the outcome (ACS).  

For the clinician or telephone triage nurse it is crucial to differentiate ACS from other causes of chest 

discomfort. For that, studies are needed that include female and male patients presenting with chest 

discomfort, in which women and men who turn out to have ACS are compared to those who do not 
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have ACS. Such studies are scarce. In a study performed among patients with chest discomfort seen at 

the ED in the USA (77 women and 244 men with ACS, and 195 women and 240 men without ACS were 

compared.  Women with ACS more often reported arm pain than women without ACS (47% vs. 32%, 

p=0.021), while men with ACS reported pressing feeling (63% vs. 54%, p=0.035) and chest pain (72% vs 

60%, p=0.005) more often than men without ACS. 13 In a recent Dutch OHS-PC study among 23 women 

and 34 men with ACS, and 253 women and 208 men without ACS, differences in symptom presentation 

between women and men were small. 17 In men, radiation of pain (89.3% vs. 64.9%, p-value=0.011) was 

discriminative for ACS, while stabbing chest pain (3.7% vs. 24.0%, p-value=0.014) was discriminative for 

the absence of ACS. Both these symptoms were not discriminative in women (90.0% vs 78.6%, p=0.227, 

and 15.8% vs. 18.8%, p=0.743), respectively. 17

We aimed to assess symptoms predictive of ACS in women and men separately, among patients 

presenting with acute chest discomfort to OHS-PC based on analyses of recorded telephone triage 

conversations. 

Methods

We performed a cross-sectional study with a random sample of 1,795 OHS-PC calls for chest discomfort 

(chest pain, pressure, tightness, or discomfort) between 2014 and 2016. 18 We first selected calls on the 

basis of International Code for Primary Care (ICPC; a WHO world-wide code system for primary care) 

codes (K01, K02, K03, K24, K74, K75, K76, K77, K93, L04, P74, R02, R98) and keywords (thoracic pain, 

chest pain, myocardial infarction, heart attack and their common abbreviations). 19, 20 On purpose, we 

sampled a broad variety of symptoms to capture the entire domain of patients that could be suspected 

of ACS. We drew a random sample of all available calls of these patients with the Random Number 

Generator (RAND) function in Microsoft Excel. Calls were excluded before re-listening when the 

patients’ age was below 18 years or when the patient did not live in the surrounding area of the OHS-

PCs (because then we could not retrieve a diagnosis from the general practitioner of these patients). 

Calls were excluded during re-listening  when it not concerned a triage call (e.g. inter-collegial 

consultation) or when the recording was of poor quality. 

We re-listened the telephone triage recordings and collected information about patient and 

conversation characteristics, on symptom presentation, medical history, urgency allocation, and 

involvement of a supervising general practitioner (GP) in the triage. Nine OHS-PC in the Netherlands 
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participated, serving a total population of 1.5 million people. The final diagnoses were provided by the 

patients’ GP, and this was based on the electronic medical file including ED and cardiologist discharge 

letters, and also notes from the OHS-PC. An ACS was based on the cardiologist’s diagnosis, including 

information on levels of (high-sensitivity) troponin and electrocardiography results.

 

Context

In the Netherlands, OHS-PC covers primary care during 73% of the week hours, and the initial contact is 

by telephone. In most OHS-PC and EMS, the ‘Netherlands Triage Standard’ (NTS) is used as a decision 

support to classify the urgency of the patients’ conditions. 21 Based on the patient’s symptom 

presentation, the triage nurse needs to choose the most appropriate complaint out of 56 ‘main 

complaints’. Each NTS ‘main complaint’ incorporates a decision tree with hierarchically ordered 

questions, which are similar for men and women. Triage nurses fill out the caller’s responses in the 

semi-automatic NTS system, which then generates urgency allocations (U0 (reanimation) to U5 (self-

care advice, see also appendix-table1). The triage nurse can overrule this recommendation and up- or 

downscale the urgency allocation, often after consulting the supervising GP. 22 Since its introduction in 

2011, the NTS system has, however, never been formally validated by correlating the generated 

urgencies to clinical endpoints. 21 

Data analyses

We compared patient and call characteristics between women with and without ACS, and men with and 

without ACS. We analysed the association between urgency allocation and the final diagnosis ACS (with 

or without other life threatening events (LTEs)). We considered pulmonary embolism, thoracic aortic 

dissection and acute abdominal aneurysm as LTEs; patients with LTEs as well as those with ACS should 

receive an U1-level urgency (full list in table 2).

For comparison of dichotomous variables we used the Chi2 test or Fisher exact test and for continuous 

variables the independent sample t-test or Mann-Whitney U test. Data analysis was performed using 

SPSS, IBM version 25.

Patient and public involvement

No patients were involved in setting the research question or the outcome measures, or in developing 

plans for design, however, they were involved in the implementation of the study. In addition, they 
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were asked to advise on interpretation and writing up of results. Results will be shared and discussed 

with the national patient community of cardiovascular diseases (‘Harteraad’).

Ethics

The study (National Trial Register identification number: NTR7331) was approved by the Medical Ethics 

Committee Utrecht, the Netherlands (reference number WAG/mb/16/003208) and complied with the 

Declaration of Helsinki. A waiver of informed consent was given because our study had minimal risk to 

subjects and could otherwise not be carried out logistically. Personal and research data were handled 

and stored according to the European General Data Protection Regulation.

Results

Among the 1,795 callers with chest discomfort (mean age 58.8 (SD 19.5) years, 55.3% women), 8.6% of 

women and 15.0% of men had an ACS. In women with an ACS, 18.8% had a STEMI, 48.2% a NSTEMI, 

20.0% an UAP, and 13.0% non-classified ACS. In men with ACS, 32.5% had a STEMI, 36.7% a NSTEMI, 

27.5% an UAP, and 3.3% non-classified ACS. 

A total of 22 (2.2%) women and 23 men (2.9%) had another LTE than ACS (e.g. pulmonary embolism, 

thoracic aortic dissection, acute abdominal aneurysm, acute heart failure).

Patient and call characteristics

In table 1, patient and call characteristics are presented for women and men with and without ACS. 

Men and women with ACS were older than those without ACS (mean age of women 73.6 vs. 57.8 years, 

p<0.001, men 67.2 vs. 56.9 years, p<0.001), and the mean duration of the telephone calls shorter 

(women 6:47 vs. 7:47 minutes, p=0.021, men 6:31 vs. 7:33 minutes, p=0.004). 

The GP was consulted by the triage nurse in the majority of cases (52.2% in women and 55.5% in men, 

p=0.161). However, in women with ACS, the GP was less often consulted than in women without ACS 

(41.2% vs. 53.2%, p=0.034). In men such a difference was not observed (53.3% vs. 55.9%, p=0.607). 

In around half of the calls, someone else called on behalf of the patient; somewhat less often in women 

than in men (49.5% vs. 54.7%, p=0.029). In cases with ACS, for both sexes more often someone else 

called than in those without ACS (in women 69.4% vs. 47.7%, p<0.001, in men 65.8% vs. 52.8%, 

p=0.008). In men with ACS, most often their female partner (53.3%) called, while in women with ACS, it 

was either their male partner (17.6%), their daughter (20.0%) or a nurse (17.6%). See appendix-table 2. 
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Callers expressed concerns in nearly all calls, also in those without an ACS; women with ACS vs. women 

without ACS 97.3% vs. 88.9% (p=0.109), and men with ACS vs. men without ACS 96.3% vs. 86.5% 

(p=0.041). 

Both women and men with ACS more often had a history of cardiovascular disease or cardiovascular risk 

factors (e.g. hypertension and diabetes) than those without (women 78.3% vs. 57.5%, p=0.001, and in 

men these proportions were 72.1% vs. 61.9% (p=0.046), respectively. 

Symptom presentation

Chest pain was the most common complaint, both in those with and without an ACS; in women with and 

without ACS 98.8% and 93.1% (p=0.055), and in men 92.4% and 94.5%, respectively (p=0.364). 

Retrosternal located chest pain was more common in women and men with ACS than in those without 

ACS (women 62.3% vs. 40.3%, p=0.002, and men 52.5% vs. 39.7%, p=0.032). Also, radiation of pain to 

the arms seemed indicative of ACS in both sexes (women with vs. without ACS 75.6% vs. 45.9%, p<0.001, 

and men 56.0% vs. 34.8%, p<0.001), as was pressing/heavy/tightening chest pain (women with vs. 

without ACS 78.6% vs. 61.5%, p=0.011 and men 82.1% vs. 57.4%, p=<0.001). Only in women radiation to 

the jaw (50.0% vs. 22.9%, p=0.007) and severe pain (8 or more on a Numeric Rating Scale 0-10) was 

indicative for ACS (65.4% vs. 38.1, p=0.006). Only in men, stabbing pain was discriminative in that it was 

very rare in those with ACS (8.4% vs. 26.5%, p<0.001). 

Of the autonomous nervous system (ANS)-related symptoms, nausea/vomiting and dizziness/near 

fainting were not indicative for ACS in either sex, with the exception of a pale face that was 

discriminative in women (50.0% vs. 29.8%, p=0.017), and sweating in men (52.4% vs. 38.1%, p=0.015). 

Recognition of symptoms being similar to a previous cardiac event was discriminative for ACS in men 

(52.9% vs. 32.1%, p=0.004), but not clearly for ACS in women (32.5% vs. 21.4%, p=0.108). 

Diagnoses

The most common non-ACS diagnoses in both sexes were (i) non-urgent cardiovascular diseases such as 

stable angina pectoris, stable heart failure and arrhythmias (19.5% of all female callers with chest 

discomfort vs. 21.2% of male callers, p=0.384) and (ii) non-cardiac unspecified chest pain (women 16.4% 

vs. 19.8% men, p=0.061). Women more often than men were diagnosed with musculoskeletal problems 

(women 20.8% vs. men 14.1%, p=0.001) and psychogenic conditions (women 14.0% vs. men 8.4%, 

p<0.001).  
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Urgencies

Women and men were equally sent an ambulance; overall (43.6% vs. 46.6%, p=0.200). These 

proportions were in women compared to men with ACS or other LTEs 66.4% vs. 67.1%, p=0.897). 

Women and men in whom ACS was diagnosed had more often ambulances dispatched than in those 

showed not to have an ACS (women 72.9% vs. 40.9%, p<0.001, and men 70.0% vs. 42.5%, p<0.001). See 

table 3.

Discussion

For both sexes, retrosternal pain, pain described as pressing, heavy or tightening, and radiation to the 

arm were indicative of ACS in patients presenting with chest discomfort to out-of-hours primary care 

(OHS-PC). Radiation of pain to the jaw, severe pain, and a pale face was indicative for ACS in women. 

Sweating was positive related to ACS and stabbing pain negatively in men with chest discomfort. 

Women and men were equally often sent an ambulance.

Our finding that radiation of pain to the arm and chest pressure were discriminative for ACS in both 

sexes was not reported in the two previous studies that assessed ACS symptoms using the same 

methodology. The US study in ED-setting found that radiation to the arm was indicative for ACS in 

women but not for men, and chest pressure was distinctive for men but not for women. 13 The OHS-PC 

study reported opposite that radiation to the arm was indicative for ACS in men, but not in women, and 

reported similar to our study that stabbing pain is very uncommon in men with ACS. 17  

Regarding dispatching the ambulance, the aforementioned OHS-PC study and two EMS studies showed, 

similar to our findings, that there was no difference in dispatch priorities between men and women with 

ACS. 4, 17, 23 This is in contrast with studies that show delay in hospital presentation of women with ACS. 9, 

24

We need to realize that focusing on differences may blur the large overlap in symptoms. Moreover, 

comparing selectively women with ACS to men with ACS as many previous studies did, is clinically 

irrelevant. 9, 14, 25 Clinicians, including GPs, and triage nurses need to know whether and how women 

with ACS differ from women without ACS, with the same question for men. Nevertheless, even 

guidelines stick to comparing those with established disease, and express the view that women with ACS 

more likely present with less specific symptoms than men with ACS. 1, 26 Unfortunately, public awareness 

campaigns follow this reasoning, and over-emphasize sex differences in women awareness campaigns 
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(‘Go Red for Women’ in the United States and ‘Invisible me’ in Australia). 7, 25, 27 Unbalanced attention to 

differences, neglecting the much larger overlap may even introduce new blind spots in recognizing ACS 

in women. 28

A likely reason behind the predominant message that women present with other ACS symptoms than 

men is the difference in pathophysiology of coronary artery disease. Women compared to men more 

often have elongated plaques, located on bifurcations in epicardial coronaries, coronary spasm, 

microvascular dysfunction, and spontaneous coronary dissection. 27, 29 These pathophysiological 

differences have an effect on interventional treatment and prognosis. 2, 29  However, these differences 

do not necessarily imply an effect on symptom presentation because the pain pathway is equal in 

women and men: i.e. triggered by myocardial ischemia. 30, 31 A supply and demand mismatch of the 

myocardial oxygen consumption triggers sensory nerve endings in the myocardium and cause ischemia 

symptoms, and this is irrespective of the fact whether the ischemia is caused by a plaque rupture in an 

epicardial artery or spasm, or any other cause. 31 The sex differences in pathophysiology of ACS do 

therefore not support the belief in differences in ACS symptoms between women and men.

Another reason behind the belief of ‘vague’ symptom presentation in women with ACS might be that 

they seem to present a larger number of symptoms than men with ACS, and this may be interpreted as 

‘vague’ by physicians. 15, 32 The presentation of multiple symptoms may influence the prompt 

recognition of heart disease and initial actions on the part of providers. 32, 33 In a study from 2018, 2009 

women and 976 men hospitalized for myocardial infarction, healthcare providers initially thought 

symptoms of women (53.4%) were less often heart-related than in men (36.7%). 32  Women and men 

had the same chest pain symptoms, but women reported more additional symptoms. 32

In our study, the call duration and the number of GP consultations by the triage nurse were similar 

among women and men, suggesting that triage nurses seem not to experience more difficulties in 

interpreting symptoms in women than men. This is in line with a prospective study with 2,795 patients 

with chest discomfort in ED-setting that showed the physicians’ diagnostic uncertainty for the presence 

of ACS in women was not more common as compared to men.34 

Interestingly, in the majority of calls in our study someone else than the patient called the OHS-PC 

(women with ACS 69.4%, without ACS 47.7%, and men with ACS 65.8%, and without ACS 52.8%). This 

was also highlighted in an Australian study among 1,681 patients with an acute myocardial infarction; in 
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90.5% of the women with AMI someone else called on behalf of the patient and in 87.8% of the men 

with AMI. 35 

Strengths and limitations

We could analyse the very initial conversation with symptom presentation of a large sample of patients 

calling the OHS-PC because of chest discomfort. We analysed the conversation without knowledge of 

the eventual diagnosis (no hindsight bias of the researcher or recall bias of the patient). Another 

strength is that our results are generalizable to comparable primary care settings, e.g. UK and 

Scandinavian countries, and some other European countries. Our results may even be generalizable to 

EMS settings, since the prior probability of having an ACS is comparable in EMS setting as in OHS-PC 

settings. 4 

We had missing values on some clinical variables, a phenomenon common in routine care data.

Conclusions 

Symptoms predictive of ACS were rather similar for women and men with chest discomfort, with some 

important exceptions, such as severity, type, and radiation of pain, and some autonomous nervous 

system related symptoms. 
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Table 1. Baseline characteristics of 993 (55.3%) women and 802 (44.7%) men patients contacting the 
OHS-PC with chest discomfort (pain, pressure, tightness, or discomfort)

993 women 802 men

Characteristics

ACS

N = 85  (8.6%)

No ACS

N = 908 (91.4%)

p-value ACS 

N = 120 (15.0%)

No ACS

N = 682 (85.0%)

p-value

Mean age in years (SD) 73.6 (±14.1) 57.8 (±20.1) <0.001 67.2 (±13.0) 56.9 (±19.2) <0.001

Call characteristics

Mean call duration in min (SD)

Mean patient’s introduction duration in 

min (SD)

Triage nurse consulted the GP

Someone else called on behalf of patient

6:47 (±5:16)

0:14 (± 0:08)

35 (41.2)

59 (69.4)

7:47 (±3:48)

0:19 (±0:13)

483 (53.2)

433 (47.7)

0.021

<0.001

0.034

<0.001

6:31 (±3:13)

0:16 (±0:11)

64 (53.3)

79 (65.8)

7:33 (±3:42)

0:19 (±0:14)

381 (55.9)

360 (52.8)

0.004

0.060

0.607

0.008

The patient or person who called 

expressed concerned (n=497;425)

36 (97.3) 409 (88.9) 0.109 52 (96.3) 321 (86.5) 0.041

Chest pain (n=960;779)

Severe Pain (>7 on a scale 0-10) (412;341)

Duration 

 > 15 min (n=827;674)

 < 12 hrs (n=861;702)

Location (n=706;561)*

Retrosternal  

Right or left side thorax 

Type of pain (n=744;590)**

Pressing/heavy/tightening

Stabbing 

Radiation of chest pain (n=778;613) ***

81 (98.8)

17 (65.4)

66 (100)

60 (85.7)

33 (62.3)

14 (26.4)

44 (78.6)

8 (14.3)

817 (93.1)

147 (38.1)

729 (95.8)

575 (72.7)

263 (40.3)

260 (39.8)

423 (61.5)

155 (22.5)

0.055

0.006

0.102

0.018

0.002

0.054

0.011

0.152

110 (92.4)

13 (23.6)

99 (97.1)

88 (81.5)

42 (52.5)

26 (32.5)

78 (82.1)

8 (8.4)

624 (94.5)

87 (30.4)

541 (94.6)

431 (72.6)

191 (39.7)

211 (43.9)

284 (57.4)

131 (26.5)

0.364

0.312

0.292

0.052

0.032

0.057

<0.001

<0.001

Page 18 of 26

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

18

Any location

   Arm 

   Between the shoulder blades 

   Jaws 

61 (85.9)

31 (75.6)

11 (52.4)

10 (50.0)

485 (68.6)

188 (45.9)

159 (41.7)

66 (22.9)

0.002

<0.001

0.336

0.007

65 (63.7)

47 (56.0)

14 (27.5)

1 (2.6)

292 (57.1)

117 (34.8)

91 (29.4)

28 (11.6)

0.218

<0.001

0.781

0.146

Shortness of breath (n=751;614) 47 (72.3) 455 (66.3) 0.328 53 (60.9) 329 (62.4) 0.788

Symptoms similar to previous cardiac 

events (n=410;338)

13 (32.5) 79 (21.4) 0.108 27 (52.9) 92 (32.1) 0.004

ANS-related symptoms 

Sweating (n=607;523)

Nausea or vomiting (n=463;345)

Pallor (n=339;295)

Dizziness or near fainting (879;720)

28 (49.1)

16 (44.4)

17 (50.0)

13 (18.6)

234 (42.5)

240 (56.2)

91 (29.8)

197 (24.4)

0.340

0.173

0.017

0.277

43 (52.4)

27 (45.8)

20 (40.8)

17 (15.9)

168 (38.1)

122 (42.7)

82 (33.)

127 (20.2)

0.015

0.661

0.315

0.249

Medical history

CV disease or risk factors (n=777;684)

    Coronary artery disease (n=494;472)

    Hypertension (n=435;321) 

    Diabetes mellitus (n=412;333)

    Hypercholesterolemia or use of statins                  

    (n=371;308)    

54 (78.3)

17 (42.5)

22 (71.0)

12 (41.4)

8 (36.4)

407 (57.5)

114 (25.1)

142 (35.1)

56 (14.6)

81 (23.2)

0.001

0.017

<0.001

<0.001

0.161

75 (72.1)

45 (57.0)

17 (47.2)

12 (28.6)

19 (45.2)

359 (61.9)

151 (38.4)

94 (33.0)

59 (20.3)

62 (23.3)

0.046

0.002

0.091

0.220

0.003

*P-value comparing retrosternal or left/right side thorax vs. others locations of pain together (restrosternal, left/right side thorax, 

back/shoulder, epigastric region) 

** Pressing/ heavy/tightening pain vs. other types of pain (stabbing, burning, cramping, tearing). Stabbing pain: stabbing vs. other types of 

pain (pressing/heavy/tightening, burning, cramping, tearing)

*** P-value comparing radiation arm or back/shoulder or jaws vs. no radiation

NRS: Numeric Rating Scale 

ANS-related symptoms: Autonomous nervous system related symptoms 

CV disease or risk factors; a history of previous coronary artery disease, heart failure, stroke, cardiac arrhythmia, hypertension, and/or 
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diabetes (patient reported

Coronary artery disease: History of prior MI, PCI, CABG, stable or unstable angina pectoris (patient reported)
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Table 2. Diagnosis of 1,795 patients who contacted the OHS-PC for chest discomfort (pain, pressure, 

tightness, or discomfort), divided in women and men 

Women n= 993 (55.3%) Men n=802 (44.7%) p-value

Acute coronary syndrome

      STEMI

     NSTEMI

     UAP

     Non-classified ACS

85 (8.6)

16 (18.8)

41 (48.2)

17 (20.0)

11 (13.0) 

120 (15.0)

39 (32.5)

44 (36.7) 

33 (27.5)

4 (3.3)

<0.001

0.037

0.114

0.250

0.013

Life threatening events (LTE’s)

    Pulmonary embolism

    Thoracic aortic dissection

    Acute abdominal aneurysm

   Other*

22 (2.2)

6 (27.3)

4 (18.2)

3 (13.6)

9 (40.9)

23 (2.9)

7 (30.4)

2 (8.7)

2 (8.7)

12 (52.2)

0.448

0.815

0.349

0.598

0.449

Non-urgent cardiovascular diseases** 194 (19.5) 170 (21.2) 0.384

Non-cardiac chest pain, not further 

specified ***

163 (16.4) 159 (19.8) 0.061

Musculoskeletal pain 199 (20.0) 113 (14.1) 0.001

Psychogenic disorders 139 (14.0) 67 (8.4) <0.001

Gastrointestinal tract disorders 76 (7.7) 62 (7.7) 0.951

Respiratory tract disorders 52 (5.2) 45 (5.6) 0.727

Other non-urgent diagnoses*** 63 (6.3) 43 (5.4) 0.380

*Acute heart failure, stroke, severe COPD exacerbation, sepsis, coronary spasm probably caused by 

hypokalaemia, diabetic ketoacidosis, epileptic insult, bleeding from oesophageal varices, ovarian torsion, 

ventricular fibrillation.

** Stable angina pectoris (including atypical chest pain), stable heart failure, arrhythmias, hypertension
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*** Cardiac pathology unlikely after cardiologist’s diagnostic work-up, but without differential diagnosis

**** Amongst others: anemia, malignancy, vasovagal collapse, side effects medication, dermatologic diseases 
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Table 3. Association between urgency allocation, diagnose ACS and other life threatening events (LTE) 

Women ACS n=85 (8.6%) No ACS n=908 (91.4%) p-value 1* p-value 2**

U1 62 (72.9) 371 (40.9)

U2 12 (14.1) 231 (25.4)

U3-U5 11 (13.0) 306 (33.6)

<0.001 <0.001

Men ACS n=120 (15.0%) No ACS n=682 (85.0%)

U1 84 (70.0) 290 (42.5)

U2 19 (15.8) 142 (20.8)

U3-U5 17 (14.2) 250 (36.7)

<0.001 <0.001

Women ACS or LTE n=107 (10.8%) No ACS or LTE n=886 (89.2%)

U1 71 (66.4) 362 (40.9)

U2 21 (19.6) 222 (25.1)

U3-U5 15 (14.0) 302 (34.0)

<0.001 <0.001

Men ACS or LTE n=143 (17.8%) No ACS or LTE n=659 (82.2%)

U1 96 (67.1) 278 (42.2)

U2 24 (16.8) 137 (20.8)

U3-U5 23 (16.1) 244 (37.0)

<0.001 <0.001

* P-value 1: U1 vs. U2, U3, U4 and U5

** P-value 2: U1,U2 vs. U3,U4,U5

***LTE = life threatening event. Life threatening events consist of: ACS; pulmonary embolism; thoracic aortic 

dissection; acute heart failure; stroke; abdominal aortic aneurysm; severe COPD exacerbation; diabetic 

ketoacidosis; coronary spasm probably caused by hypokalaemia; epileptic insult; bleeding from oesophageal 

varices; ovarian torsion; ventricular fibrillation. 
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APPENDIX

Appendix-Table 1: Urgency levels

Urgency level Implication

U0 Reanimation

U1 Life-threatening, GP/ ambulance should arrive within 15 minutes

U2 Emergency, GP should arrive within 60 minutes

U3 Urgent, consultation by GP within three hours

U4 Routine, consultation by GP the same day

U5 Advice given by triage nurse
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Appendix-Table 2: Relation of caller to patient in women and men with ACS

Women 

n= 85 (8.6%)

Men 

n = 120 (15.0%)

P-value

Someone else calls on behalf of patient

  Partner

  Son, daughter or other family member

  Nurse 

  Other (neighbor, friend, colleague)

59 (69.4)

16 (18.8)

20 (23.5)

15 (17.6)

8 (9.4)

79 (65.8)

64 (53.3)

8 (6.7)

4 (3.3)

3 (2.5)

0.590

<0.001

0.001

<0.001

0.030
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Abstract 

Objectives To assess differences in symptom presentation of women with and without an acute 

coronary syndrome (ACS), and the same in men, in patients with chest discomfort who contact out-of-

hours primary care (OHS-PC). 

Design Cross-sectional study.

Setting Nine OHS-PC in the Netherlands.

Participants 993 women and 802 men who called OHS-PC for acute chest discomfort (pain, pressure, 

tightness, or discomfort) between 2014 and 2016.

Primary outcome measure Diagnosis of ACS. We compared patient and call characteristics of triage call 

recordings between women with and without ACS, and men with and without ACS. Diagnoses were 

retrieved from the patient’s medical record in general practice, including hospital specialists’ discharge 

letters.

Results Among 1,795 patients (mean age 58.8 (SD 19.5) years, 55.3% women), 15.0% of men and 8.6% 

of women had an ACS. In both sexes, retrosternal chest pain was associated with ACS (women with ACS 

vs. without 62.3% vs. 40.3%, p=0.002, men with ACS vs. without 52.5% vs. 39.7%, p=0.032), as was 

pressing/tightening pain (women 78.6% vs. 61.5%, p=0.011, men 82.1% vs. 57.4%, p=<0.001) and 

radiation to arm (women 75.6% vs. 45.9%, p<0.001, men 56.0% vs. 34.8%, p<0.001). In women, severe 

pain (65.4% vs. 38.1%, p=0.006), a pale face (50.0% vs. 22.9%, p=0.007) and radiation to jaw (50.0% vs. 

29.8%, p=0.017) were also associated with ACS, while in men this was sweating (52.4% vs. 38.1%, 

p=0.015), and against ACS stabbing pain (8.4% vs. 26.5%, p<0.001). 

Ambulances were dispatched equally in women (72.9%) and men with ACS (70.0%). 

Conclusion There were more similarities than differences in symptoms associated with the diagnosis 

ACS for women and men. Important exceptions were severity, type, and radiation of pain, and in women 

a pale face, and in men sweating. 
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Trial number: NTR7331

Keywords (5): acute coronary syndrome, gender, primary care, telephone triage, chest discomfort

Strengths and limitations of this study

 We could analyse the very initial conversation with symptom presentation of a large sample of 

patients calling for acute chest discomfort. 

 We analysed the conversations without knowledge of the eventual diagnosis and therefore no 

hindsight bias of the researcher or recall bias of the patient could occur. 

 Results are generalizable to comparable primary care settings in the United Kingdom and 

Scandinavian Countries, and our results may even be generalizable to emergency medical 

service (EMS, ‘112’ or ‘911’) settings. 

 We had missing values on some clinical variables, a phenomenon common in routine care data.
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Introduction

Adequate triage and early diagnosis is key in patients with acute chest discomfort because they might 

have an acute coronary syndrome (ACS) for which lifesaving early interventions are available. ACS is an 

umbrella term including ST-elevated myocardial infarction (STEMI), non-ST-elevated myocardial 

infarction (NSTEMI) and unstable angina pectoris (UAP). 1 Increased preventive measures and 

development of (timely) effective therapeutic interventions (‘time is muscle’) have resulted in improved 

outcomes and prognosis in ACS. 2 Telephone triage of patients with chest discomfort, as done in out-of-

hours service primary care (OHS-PC) and emergency medical services (EMS or ambulance dispatch 

centres) is, however, challenging because it is difficult to differentiate ACS from other causes of chest 

discomfort based on symptoms only. 3, 4 Importantly, the majority of patients with chest discomfort 

(80%) in the Netherlands first approach the general practitioner (GP) or OHS-PC, and 20% directly calls 

the ambulance (112) or are self-referrals to the emergency department (ED). 5 

Previous hospital-based studies reported a delayed recognition of ACS in women compared to men. 6, 7 It 

was suggested that this delayed recognition was related to a less specific presentation in women. 8, 9 

This caused an ongoing debate on whether women with ACS compared to men present with less specific 

symptoms, and how this affects diagnosis, but also treatment, and prognosis. 10, 11 A recent meta-

analysis of 27 studies showed that women with ACS compared to men with ACS had higher odds of 

presenting with pain between the shoulder blades (OR 2.15, 95% CI 1.95-2.37), nausea or vomiting (OR 

1.64, 95% CI 1.48-1.82) and shortness of breath (OR 1.34 (95% CI 1.21-1.48). 12 Women with ACS had 

lower odds of sweating (OR 0.84, 95% CI 0.76-0.94) and presenting with chest pain (OR 0.70, 95% CI 

0.63-0.78), but in both sexes chest pain remained the most common symptom (pooled prevalence men 

79% and women 74%).12  Importantly, researchers suggested standardization in methods of symptoms 

assessment is needed, because of the difficulties to formulate any definitive statements about symptom 

presentation, as studies assessed symptoms in different ways (questionnaires or abstracting from 

medical records). 9, 13-15 Abstracting symptom presentation from medical records may dilute symptom 

presentation, as they are translated by the clinician in medical terminology. 16  Moreover, many studies 

suffer from recall or hindsight bias of both patient and researcher as they know the outcome (ACS).  

For the clinician or telephone triage nurse it is crucial to differentiate ACS from other causes of chest 

discomfort. For that, studies are needed that include female and male patients presenting with chest 

discomfort, in which women and men who turn out to have ACS are compared to those who do not 
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have ACS. Such studies are scarce. In a study performed among patients with chest discomfort seen at 

the ED in the USA (77 women and 244 men with ACS, and 195 women and 240 men without ACS were 

compared.  Women with ACS more often reported arm pain than women without ACS (47% vs. 32%, 

p=0.021), while men with ACS reported pressing feeling (63% vs. 54%, p=0.035) and chest pain (72% vs 

60%, p=0.005) more often than men without ACS. 13 In a recent Dutch OHS-PC study among 23 women 

and 34 men with ACS, and 253 women and 208 men without ACS, differences in symptom presentation 

between women and men were small. 17 In men, radiation of pain (89.3% vs. 64.9%, p-value=0.011) was 

discriminative for ACS, while stabbing chest pain (3.7% vs. 24.0%, p-value=0.014) was discriminative for 

the absence of ACS. Both these symptoms were not discriminative in women (90.0% vs 78.6%, p=0.227, 

and 15.8% vs. 18.8%, p=0.743), respectively. 17

We aimed to assess whether symptoms were different in patients with ACS from patients without ACS in 

women and men separately. This, in the domain patients presenting with acute chest discomfort who 

contact the OHS-PC. For analyses we used the very initial symptom presentation as available from the 

recorded telephone triage conversations. 

Methods

We performed a cross-sectional study with a random sample of 1,795 OHS-PC calls for chest discomfort 

(chest pain, pressure, tightness, or discomfort) between 2014 and 2016. 18 We first selected calls on the 

basis of International Code for Primary Care (ICPC; a WHO world-wide code system for primary care) 

codes (K01, K02, K03, K24, K74, K75, K76, K77, K93, L04, P74, R02, R98) and keywords thoracic pain, 

chest pain, myocardial infarction, heart attack and their common abbreviations mentioned by the triage 

nurse in the electronic medical file at the OHS-PC. 19, 20 General practitioners who work at the OHS-PC 

assign the ICPC codes to the call (see also appendix-table1). We combined ICPC-codes and keywords to 

achieve a sample with a broad variety of symptoms to capture the entire domain of patients suspected 

of ACS. We drew a random sample of all available calls of these patients with the Random Number 

Generator (RAND) function in Microsoft Excel. Calls were excluded before re-listening when the 

patients’ age was below 18 years or when the patient did not live in the surrounding area of the OHS-

PCs (because then we could not retrieve a diagnosis from the general practitioner of these patients). 

Calls were excluded during re-listening when it not concerned a triage call (e.g. inter-collegial 

consultation) or when the recording was of poor quality (Figure 1). For a descriptive observational study, 
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a method for sample size calculation is lacking. We therefore included a convenient number of patients, 

that is, at least 80 patients with ACS in each sex category.

We re-listened the telephone triage recordings and collected information about patient and 

conversation characteristics, on symptom presentation, medical history, urgency allocation, and 

involvement of a supervising general practitioner (GP) in the triage. Nine OHS-PC in the Netherlands 

participated, serving a total population of 1.5 million people. The diagnosis was made after the phone 

call, which was in the case of ACS nearly always done by the cardiologist (97.1%) in the hospital based   

on (i) symptom presentation, (i) levels of (high-sensitivity) troponin and (iii) electrocardiography results. 

The final diagnoses were provided by the patients’ GP, based on the electronic medical file including ED 

and cardiologist discharge letters, and also the notes from the OHS-PC. We used medical information up 

to 30-days following the contact with the OHS-PC, to allow us to include diagnoses of ACS that was 

initially missed because the patient was not referred to the cardiologist the same day of the OHS-PC 

contact. In none of the patients in the study we had evidence of a missed diagnosis of ACS.

 

Context

In the Netherlands, OHS-PC covers primary care during 73% of the week hours, and the initial contact is 

by telephone. In most OHS-PC and EMS, the ‘Netherlands Triage Standard’ (NTS) is used as a decision 

support to classify the urgency of the patients’ conditions. 21 Based on the patient’s symptom 

presentation, the triage nurse needs to choose the most appropriate complaint out of 56 ‘main 

complaints’. Each NTS ‘main complaint’ incorporates a decision tree with hierarchically ordered 

questions, which are similar for men and women. Triage nurses fill out the caller’s responses in the 

semi-automatic NTS system, which then generates urgency allocations linked to a timeframe within 

which the patient should be seen by a physician or ambulance personnel (U0 (reanimation) to U5 (self-

care advice, see also appendix-table 2. The triage nurse can overrule this recommendation and up- or 

downscale the urgency allocation, often after consulting the supervising GP. 22 Since its introduction in 

2011, the NTS system has, however, never been formally validated by correlating the generated 

urgencies to clinical endpoints. 21 All telephone calls to the OHS-PC are routinely recorded and archived 

for five years for training and quality control purposes.

Data analyses
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We compared patient and call characteristics between women with and without ACS, and men with and 

without ACS. We analysed the association between urgency allocation and the final diagnosis ACS (with 

or without other life threatening events (LTEs)). We considered pulmonary embolism, thoracic aortic 

dissection and acute abdominal aneurysm as LTEs; patients with LTEs as well as those with ACS should 

receive an U1-level urgency.

For comparison of dichotomous variables we used the Chi2 test or Fisher exact test and for continuous 

variables the independent sample t-test or Mann-Whitney U test. Data analysis was performed using 

SPSS, IBM version 25.

Patient and public involvement

No patients were involved in setting the research question or the outcome measures, or in developing 

plans for design, however, they were involved in the implementation of the study. In addition, they 

were asked to advise on interpretation and writing up of results. Results will be shared and discussed 

with the national patient community of cardiovascular diseases (‘Harteraad’).

Ethics

The study (National Trial Register identification number: NTR7331) was approved by the Medical Ethics 

Committee Utrecht, the Netherlands (reference number WAG/mb/16/003208) and complied with the 

Declaration of Helsinki. A waiver of informed consent was given because our study had minimal risk to 

subjects and could otherwise not be carried out logistically. Personal and research data were handled 

and stored according to the European General Data Protection Regulation.

Results

Among the 1,795 callers with chest discomfort (mean age 58.8 (SD 19.5) years, 55.3% women), 8.6% of 

women and 15.0% of men had an ACS. In women with an ACS, 18.8% had a STEMI, 48.2% a NSTEMI, 

20.0% an UAP, and 13.0% non-classified ACS. In men with ACS, 32.5% had a STEMI, 36.7% a NSTEMI, 

27.5% an UAP, and 3.3% non-classified ACS. 

A total of 22 (2.2%) women and 23 men (2.9%) had another LTE than ACS (e.g. pulmonary embolism, 

thoracic aortic dissection, acute abdominal aneurysm, acute heart failure).

Patient and call characteristics
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In table 1, patient and call characteristics are presented for women and men with and without ACS. 

Men and women with ACS were older than those without ACS (mean age of women 73.6 vs. 57.8 years, 

p<0.001, men 67.2 vs. 56.9 years, p<0.001), and the mean duration of the telephone calls shorter 

(women 6:47 vs. 7:47 minutes, p=0.021, men 6:31 vs. 7:33 minutes, p=0.004). The GP was consulted for 

supervision by the triage nurse in the majority of cases (52.2% in women and 55.5% in men, p=0.161). 

However, in women with ACS, the GP was less often consulted than in women without ACS (41.2% vs. 

53.2%, p=0.034). In men such a difference was not observed (53.3% vs. 55.9%, p=0.607). 

In around half of the calls, someone else called initially on behalf of the patient; somewhat less often in 

women than in men (49.5% vs. 54.7%, p=0.029). In cases with ACS, for both sexes more often someone 

else called than in those without ACS (in women 69.4% vs. 47.7%, p<0.001, in men 65.8% vs. 52.8%, 

p=0.008). In men with ACS, most often their female partner (53.3%) called, while in women with ACS, it 

was either their male partner (17.6%), their daughter (20.0%) or a nurse (17.6%). See appendix-table 3. 

Callers expressed concerns in nearly all calls, also in those without an ACS; women with ACS vs. women 

without ACS 97.3% vs. 88.9% (p=0.109), and men with ACS vs. men without ACS 96.3% vs. 86.5% 

(p=0.041). 

Both women and men with ACS had more often a history of coronary artery disease (women 42.5% vs. 

25.1%, p=0.017, and men 57.0% vs. 38.4%, p=0.002), but women with ACS had more often a history of 

diabetes (41.4% vs. 14.6%, p<0.001). 

Symptom presentation

Chest pain was the most common complaint, both in those with and without an ACS; in women with and 

without ACS 98.8% and 93.1% (p=0.055), and in men 92.4% and 94.5%, respectively (p=0.364). 

Retrosternal located chest pain was more common in women and men with ACS than in those without 

ACS (women 62.3% vs. 40.3%, p=0.002, and men 52.5% vs. 39.7%, p=0.032). Also, radiation of pain to 

the arms seemed indicative of ACS in both sexes (women with vs. without ACS 75.6% vs. 45.9%, p<0.001, 

and men 56.0% vs. 34.8%, p<0.001), as was pressing/heavy/tightening chest pain (women with vs. 

without ACS 78.6% vs. 61.5%, p=0.011 and men 82.1% vs. 57.4%, p=<0.001). Only in women radiation to 

the jaw (50.0% vs. 22.9%, p=0.007) and severe pain (8 or more on a Numeric Rating Scale 0-10) was 

associated with ACS (65.4% vs. 38.1, p=0.006). Only in men, stabbing pain was very rare in those with 

ACS (8.4% vs. 26.5%, p<0.001). 
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Of the autonomous nervous system (ANS)-related symptoms, nausea/vomiting and dizziness/near 

fainting were not associated with ACS in either sex, with the exception of a pale face that was in women 

(50.0% vs. 29.8%, p=0.017), and sweating in men (52.4% vs. 38.1%, p=0.015). 

Recognition of symptoms being similar to a previous cardiac event was associated with ACS in men 

(52.9% vs. 32.1%, p=0.004), but not clearly for ACS in women (32.5% vs. 21.4%, p=0.108). 

Subgroup analyses in 56 women and 58 men with diabetes showed that both women (85.7% vs. 58.3%, 

p<0.001) and men with diabetes (67.2% vs. 51.5%, p=0.033) more often had shortness of breath than 

those without diabetes, but as often chest discomfort (women 90.9% vs. 95.0%, p=0.193, men 89.2% vs 

94.1%, p=0.162). Shortness of breath in patients with diabetes was not related to ACS diagnosis (women 

81.8% vs. 86.7%, p=0.680, men 75.0% vs. 66.0%, p=0.615).

Diagnoses

Of the 205 patients with an ACS (85 women, 120 men), 55 (26.8%) patients had a STEMI (women 18.8%,  

men 32.5%), 85 (41.5%) a NSTEMI (women 48.2%, men 36.7%), 50 (24.4%) unstable angina pectoris 

(UAP) (women 20.0%, men 27.5%) and 15 (7.3%) unspecified ACS (women 13.0%, men 3.3%), the latter 

also including two sudden cardiac deaths in women and one in men (Table 2). In nearly all cases (97.1%) 

the ACS diagnosis was made by a cardiologist based on symptom presentation, troponin levels and 

electrocardiography. Three patients died before arrival of the ambulance (they were classified as acute 

cardiac death) and one patient died after resuscitation at the ED. Two patients were classified as ACS by 

the GP; they were not referred to the hospital because of short life expectancy due to cancer.

There were 45 patients with other LTEs (2.5%) and the majority of patients had non-urgent medical 

conditions (86.1%). The most common non-urgent diagnoses in both sexes were (i) non-urgent 

cardiovascular diseases such as stable angina pectoris, stable heart failure and arrhythmias (19.5% of all 

female callers with chest discomfort vs. 21.2% of male callers, p=0.384) and (ii) non-cardiac unspecified 

chest pain (women 16.4% vs. 19.8% men, p=0.061). Women more often than men were diagnosed with 

musculoskeletal problems (women 20.8% vs. men 14.1%, p=0.001) and psychogenic conditions (women 

14.0% vs. men 8.4%, p<0.001). Of the patients who were diagnosed with a non-ACS diagnoses, 45.4% 

were classified by a cardiologist, 5.5% by another hospital specialist (e.g. pulmonologist or internal 

medicine specialist) and the remaining patients were diagnosed by a GP.

Urgencies
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Women and men with chest discomfort were equally sent an ambulance (43.6% vs. 46.6%, p=0.200). 

This was also in women and men who had an ACS (72.9% vs. 70.0%, p=0.647), and in those with either 

ACS or other LTEs (66.4% vs. 67.1%, p=0.897). See table 3. 

Discussion

For both sexes, retrosternal pain, pain described as pressing, heavy or tightening, and radiation to the 

arm were associated with ACS in patients who contacted the OHS-PC for chest discomfort. Radiation to 

the jaw, severe pain, and a pale face was indicative for ACS in women. Sweating was positively 

associated to ACS, and stabbing pain negatively associated to ACS in men with chest discomfort. 

Women and men with chest discomfort as also those with ACS were equally often sent an ambulance.

Our finding that radiation of pain to the arm and retrosternal chest pain was discriminative for 

diagnosing ACS in both sexes was also reported in a study among 2,475 patients with acute chest pain in 

a multicentre ED-study. 23 Another ED-study among 1,334 patients with ACS showed that regardless of 

ethnics status the most common presenting symptom was retrosternal pain/discomfort of any intensity. 
24 The aforementioned US study in the ED-setting reported that radiation to the arm was indicative for 

ACS in women but not for men, and chest pressure was distinctive for men but not for women. 13 The 

only previously published OHS-PC study reported the opposite; radiation to the arm was associated with 

ACS in men, but not in women. However, similar to our study, this study reported that stabbing pain was 

very uncommon in men with ACS. 17 

In our study, women with ACS had more often a history of diabetes and were older than men with ACS, 

which is in line with other studies. 8, 12 Some studies claim that patients with diabetes more often have 

atypical symptoms of ACS, however a review of eight studies concluded the evidence of these studies 

was conflicting. 25 We showed that both women and men with diabetes had more often shortness of 

breath than those without diabetes, but shortness of breath in patients with diabetes was not helpful to 

diagnose ACS. Regarding dispatching the ambulance, the aforementioned OHS-PC study and two EMS 

studies showed, similar to our findings, that there was no difference in dispatch priorities between men 

and women with ACS. 4, 17, 26 This is in contrast with studies that show delay in hospital presentation of 

women with ACS. 9, 27

We need to realize that focusing on differences may blur the large overlap in symptoms. Moreover, 

comparing selectively women with ACS to men with ACS as many previous studies did, is clinically 
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irrelevant. 9, 14, 28 Clinicians, including GPs, and triage nurses need to know whether and how women 

with ACS differ from women without ACS, with the same question for men. Nevertheless, even 

guidelines stick to comparing those with established disease, and express the view that women with ACS 

more likely present with less specific symptoms than men with ACS. 1, 29 Unfortunately, public awareness 

campaigns follow this reasoning, and over-emphasize sex differences in women awareness campaigns 

(‘Go Red for Women’ in the United States and ‘Invisible me’ in Australia). 7, 28, 30 Unbalanced attention to 

differences, neglecting the much larger overlap may even introduce new blind spots in recognizing ACS 

in women. 31

A likely reason behind the predominant message that women present with other ACS symptoms than 

men is the difference in pathophysiology of coronary artery disease. Women compared to men more 

often have elongated plaques, located on bifurcations in epicardial coronaries, coronary spasm, 

microvascular dysfunction, and spontaneous coronary dissection. 30, 32 These pathophysiological 

differences have an effect on interventional treatment and prognosis. 2, 32  However, these differences 

do not necessarily imply an effect on symptom presentation because the pain pathway is equal in 

women and men: i.e. triggered by myocardial ischemia. 33, 34 A supply and demand mismatch of the 

myocardial oxygen consumption triggers sensory nerve endings in the myocardium and cause ischemia 

symptoms, and this is irrespective of the fact whether the ischemia is caused by a plaque rupture in an 

epicardial artery or spasm, or any other cause. 34 The sex differences in pathophysiology of ACS do 

therefore not support the belief in differences in ACS symptoms between women and men.

Another reason behind the belief of ‘vague’ symptom presentation in women with ACS might be that 

they seem to present a larger number of symptoms than men with ACS, and this may be interpreted as 

‘vague’ by physicians. 15, 35 Presentation of multiple symptoms may influence the prompt recognition of 

heart disease and initial actions on the part of health care providers. 35, 36 In a study from 2018, 2009 

women and 976 men hospitalized for myocardial infarction, healthcare providers initially thought 

symptoms of women (53.4%) were less often heart-related than in men (36.7%). 35 Women and men had 

the same chest pain symptoms, but women reported more additional symptoms. 35

In our study, the call duration and the number of GP consultations by the triage nurse were similar 

among women and men, suggesting that triage nurses seem not to experience more difficulties in 

interpreting symptoms in women than men. This is in line with a prospective study with 2,795 patients 
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with chest discomfort in ED-setting that showed the physicians’ diagnostic uncertainty for the presence 

of ACS in women was not more common as compared to men.37 

Interestingly, in the majority of calls in our study someone else than the patient called the OHS-PC 

(women with ACS 69.4%, without ACS 47.7%, and men with ACS 65.8%, and without ACS 52.8%). This 

was also highlighted in an Australian study among 1,681 patients with an acute myocardial infarction; in 

90.5% of the women with AMI someone else called on behalf of the patient and in 87.8% of the men 

with AMI. 38 According to protocol in OHS-PC, triage nurses ask the patient to the phone, this to prevent 

loss of (paralinguistic) information from the patient him/herself. In our study, in about 50% of the 

conversations the patient took over the phone call. 

Strengths and limitations

We could analyse the very initial conversation with symptom presentation of a large sample of patients 

calling the OHS-PC because of chest discomfort. We analysed the conversations without knowledge of 

the eventual diagnosis (no hindsight bias of the researcher or recall bias of the patient). Another 

strength is that our results are generalizable to comparable primary care settings, e.g. UK and 

Scandinavian countries, and possibly some other European countries.3 Our results may even be 

generalizable to EMS settings, since the prior probability of having an ACS is comparable in EMS setting 

as in OHS-PC settings. 4 39

We had missing values on some clinical variables, a phenomenon common in routine care data. Future 

research could focus on developing a multivariable prediction model useful with telephone triage to 

estimate the risk of ACS in men and women suspected of ACS.

Conclusions 

There were more similarities than differences in symptoms associated with the diagnosis ACS for 

women and men. Important exceptions were severity, type, and radiation of pain, and in women a pale 

face, and in men sweating. 
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Figure 1. Flowchart study population. 

Table 1. Baseline characteristics of 993 (55.3%) women and 802 (44.7%) men patients contacting the 
OHS-PC with chest discomfort (pain, pressure, tightness, or discomfort)

993 women 802 men

Characteristics

ACS

N = 85  (8.6%)

No ACS

N = 908 (91.4%)

p-value ACS 

N = 120 (15.0%)

No ACS

N = 682 (85.0%)

p-value

Mean age in years (SD) 73.6 (±14.1) 57.8 (±20.1) <0.001 67.2 (±13.0) 56.9 (±19.2) <0.001

Call characteristics

Mean call duration in min (SD)

Mean patient’s introduction duration in 

min (SD)

Triage nurse consulted the GP

Someone else called on behalf of patient

6:47 (±5:16)

0:14 (± 0:08)

35 (41.2)

59 (69.4)

7:47 (±3:48)

0:19 (±0:13)

483 (53.2)

433 (47.7)

0.021

<0.001

0.034

<0.001

6:31 (±3:13)

0:16 (±0:11)

64 (53.3)

79 (65.8)

7:33 (±3:42)

0:19 (±0:14)

381 (55.9)

360 (52.8)

0.004

0.060

0.607

0.008

The patient or person who called 

expressed concerned (n=922)

36 (97.3) 409 (88.9) 0.109 52 (96.3) 321 (86.5) 0.041

Chest pain (n=1739)

Severe Pain (>7 on a scale 0-10) (n=753)

Duration 

 > 15 min (n=1501)

 < 12 hrs (n=1563)

Location (n=1267)*

Retrosternal  

Right or left side thorax 

Type of pain (n=1334)**

Pressing/heavy/tightening

81 (98.8)

17 (65.4)

66 (100)

60 (85.7)

33 (62.3)

14 (26.4)

44 (78.6)

817 (93.1)

147 (38.1)

729 (95.8)

575 (72.7)

263 (40.3)

260 (39.8)

423 (61.5)

0.055

0.006

0.102

0.018

0.002

0.054

0.011

110 (92.4)

13 (23.6)

99 (97.1)

88 (81.5)

42 (52.5)

26 (32.5)

78 (82.1)

624 (94.5)

87 (30.4)

541 (94.6)

431 (72.6)

191 (39.7)

211 (43.9)

284 (57.4)

0.364

0.312

0.292

0.052

0.032

0.057

<0.001
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Stabbing 

Radiation of chest pain (n=1391) ***

Any location

   Arm 

   Between the shoulder blades 

   Jaws 

8 (14.3)

61 (85.9)

31 (75.6)

11 (52.4)

10 (50.0)

155 (22.5)

485 (68.6)

188 (45.9)

159 (41.7)

66 (22.9)

0.152

0.002

<0.001

0.336

0.007

8 (8.4)

65 (63.7)

47 (56.0)

14 (27.5)

1 (2.6)

131 (26.5)

292 (57.1)

117 (34.8)

91 (29.4)

28 (11.6)

<0.001

0.218

<0.001

0.781

0.146

Shortness of breath (n=1365) 47 (72.3) 455 (66.3) 0.328 53 (60.9) 329 (62.4) 0.788

Symptoms similar to previous cardiac 

events (n=748)

13 (32.5) 79 (21.4) 0.108 27 (52.9) 92 (32.1) 0.004

ANS-related symptoms 

Sweating (n=1130)

Nausea or vomiting (n=808)

Pallor (n=634)

Dizziness or near fainting n=1599)

28 (49.1)

16 (44.4)

17 (50.0)

13 (18.6)

234 (42.5)

240 (56.2)

91 (29.8)

197 (24.4)

0.340

0.173

0.017

0.277

43 (52.4)

27 (45.8)

20 (40.8)

17 (15.9)

168 (38.1)

122 (42.7)

82 (33.)

127 (20.2)

0.015

0.661

0.315

0.249

Medical history

CV disease or risk factors (n=1461)

    Coronary artery disease (n=966)

    Hypertension (n=756) 

    Diabetes mellitus (n=745)

    Hypercholesterolemia or use of statins                  

    (n=679)    

54 (78.3)

17 (42.5)

22 (71.0)

12 (41.4)

8 (36.4)

407 (57.5)

114 (25.1)

142 (35.1)

56 (14.6)

81 (23.2)

0.001

0.017

<0.001

<0.001

0.161

75 (72.1)

45 (57.0)

17 (47.2)

12 (28.6)

19 (45.2)

359 (61.9)

151 (38.4)

94 (33.0)

59 (20.3)

62 (23.3)

0.046

0.002

0.091

0.220

0.003

*P-value comparing retrosternal or left/right side thorax vs. others locations of pain together (restrosternal, left/right side thorax, 

back/shoulder, epigastric region) 

** Pressing/ heavy/tightening pain vs. other types of pain (stabbing, burning, cramping, tearing). Stabbing pain: stabbing vs. other types of 

pain (pressing/heavy/tightening, burning, cramping, tearing)

*** P-value comparing radiation arm or back/shoulder or jaws vs. no radiation

NRS: Numeric Rating Scale 
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ANS-related symptoms: Autonomous nervous system related symptoms 

CV disease or risk factors; a history of previous coronary artery disease, heart failure, stroke, cardiac arrhythmia, hypertension, and/or 

diabetes (patient reported

Coronary artery disease: History of prior MI, PCI, CABG, stable or unstable angina pectoris (patient reported)

Page 21 of 29

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

21

Table 2. Diagnosis of 1,795 patients who contacted the OHS-PC for chest discomfort (pain, pressure, 

tightness, or discomfort), divided in women and men 

Women n= 993 (55.3%) Men n=802 (44.7%) p-value

Acute coronary syndrome

      STEMI

     NSTEMI

     UAP

     Non-classified ACS

85 (8.6)

16 (18.8)

41 (48.2)

17 (20.0)

11 (13.0) 

120 (15.0)

39 (32.5)

44 (36.7) 

33 (27.5)

4 (3.3)

<0.001

0.037

0.114

0.250

0.013

Life threatening events (LTE’s)

    Pulmonary embolism

    Thoracic aortic dissection

    Acute abdominal aneurysm

   Other*

22 (2.2)

6 (27.3)

4 (18.2)

3 (13.6)

9 (40.9)

23 (2.9)

7 (30.4)

2 (8.7)

2 (8.7)

12 (52.2)

0.448

0.815

0.349

0.598

0.449

Non-urgent cardiovascular diseases** 194 (19.5) 170 (21.2) 0.384

Non-cardiac chest pain, not further 

specified ***

163 (16.4) 159 (19.8) 0.061

Musculoskeletal pain 199 (20.0) 113 (14.1) 0.001

Psychogenic disorders 139 (14.0) 67 (8.4) <0.001

Gastrointestinal tract disorders 76 (7.7) 62 (7.7) 0.951

Respiratory tract disorders 52 (5.2) 45 (5.6) 0.727

Other non-urgent diagnoses*** 63 (6.3) 43 (5.4) 0.380

*Acute heart failure, stroke, severe COPD exacerbation, sepsis, coronary spasm probably caused by 

hypokalaemia, diabetic ketoacidosis, epileptic insult, bleeding from oesophageal varices, ovarian torsion, 

ventricular fibrillation.

** Stable angina pectoris (including atypical chest pain), stable heart failure, arrhythmias, hypertension
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*** Cardiac pathology unlikely after cardiologist’s diagnostic work-up, but without differential diagnosis

**** Amongst others: anaemia, malignancy, vasovagal collapse, side effects medication, dermatologic diseases 
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Table 3. Association between urgency allocation, diagnose ACS and other life threatening events (LTE) 

Women ACS n=85 (8.6%) No ACS n=908 (91.4%) p-value 1* p-value 2**

U1 62 (72.9) 371 (40.9)

U2 12 (14.1) 231 (25.4)

U3-U5 11 (13.0) 306 (33.6)

<0.001 <0.001

Men ACS n=120 (15.0%) No ACS n=682 (85.0%)

U1 84 (70.0) 290 (42.5)

U2 19 (15.8) 142 (20.8)

U3-U5 17 (14.2) 250 (36.7)

<0.001 <0.001

Women ACS or LTE n=107 (10.8%) No ACS or LTE n=886 (89.2%)

U1 71 (66.4) 362 (40.9)

U2 21 (19.6) 222 (25.1)

U3-U5 15 (14.0) 302 (34.0)

<0.001 <0.001

Men ACS or LTE n=143 (17.8%) No ACS or LTE n=659 (82.2%)

U1 96 (67.1) 278 (42.2)

U2 24 (16.8) 137 (20.8)

U3-U5 23 (16.1) 244 (37.0)

<0.001 <0.001

* P-value 1: U1 vs. U2, U3, U4 and U5

** P-value 2: U1,U2 vs. U3,U4,U5

***LTE = life threatening event. Life threatening events consist of: ACS; pulmonary embolism; thoracic aortic 

dissection; acute heart failure; stroke; abdominal aortic aneurysm; severe COPD exacerbation; diabetic 

ketoacidosis; coronary spasm probably caused by hypokalaemia; epileptic insult; bleeding from oesophageal 

varices; ovarian torsion; ventricular fibrillation. 
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9 OHS-PC in the Netherlands
Total telephone triage calls in the period 2014-2016

n=1,200,000

ICPC and keyword
selection

Random 
sample

Triage calls 
re-listened

n= 2515

Calls excluded n= 778
• Age of patients < 18 years n= 187
• Recording is not a triage call n = 260
• Recording not found n=188
• Patients not living in the vicinity of 

Utrecht n=143

No follow-up data provided by GP 
n=720

Total calls 
with follow-up

n=1795

Figure 1. Flowchart study population 
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Appendix-Table 1: Overview of ICPC-codes used to select calls 

ICPC code Calls of patients with ACS 

N=205 (%) 

Calls of patients without ACS  

N=1,590 (%) 

K01 Pain attributed to the heart 112 (54.6) 485 (30.5) 

K02 Pressure/tightness attributed to the heart 39 (19.0) 184 (11.6) 

K03 Other cardiovascular pain 1 (0.5) 6 (0.4) 

K24 Fear of heart attack 1 (0.5) 8 (0.5) 

K74 Angina pectoris 19 (9.3) 101 (6.4) 

K75 Acute myocardial infarction 7 (3.4) 22 (1.4) 

K76 Other/chronic ischaemic heart disease 0 (0.0) 2 (0.1) 

K77 Heart failure 0 (0.0) 11 (0.7) 

K93 Pulmonary embolism 0 (0.0) 15 (0.9) 

L04 Chest discomfort 25 (12.2) 689 (43.9) 

P74 Anxiety disorder 0 (0.0) 12 (0.8) 

R02 Shortness of breath 1 (0.5) 36 (2.3) 

R98 Hyperventilation 0 (0.0) 10 (0.6) 
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Appendix-Table 2: Urgency levels 

Urgency level Implication 

U0 Reanimation 

U1 Life-threatening, GP/ ambulance should arrive within 15 minutes 

U2 Emergency, GP should arrive within 60 minutes 

U3 Urgent, consultation by GP within three hours 

U4 Routine, consultation by GP the same day 

U5 Advice given by triage nurse 
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Appendix-Table 3: Relation of caller to patient in women and men with ACS 

 Women  

n= 85 (8.6%) 

Men  

n = 120 (15.0%) 

P-value 

Someone else calls on behalf of patient 

   Partner 

   Son, daughter or other family member 

   Nurse  

   Other (neighbour, friend, colleague) 

59 (69.4) 

16 (18.8) 

20 (23.5) 

15 (17.6) 

8 (9.4) 

79 (65.8) 

64 (53.3) 

8 (6.7) 

4 (3.3) 

3 (2.5) 

0.590 

<0.001 

0.001 

<0.001 

0.030 

Patient takes over the phone call on request 

of the triage nurse 

27 (45.8) 58 (73.4) <0.001 
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies 

Item 
No Recommendation

Page
No

(a) Indicate the study’s design with a commonly used term in the title or the 
abstract

1Title and abstract 1

(b) Provide in the abstract an informative and balanced summary of what was 
done and what was found

3

Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being 

reported
5,6

Objectives 3 State specific objectives, including any prespecified hypotheses 5,6

Methods
Study design 4 Present key elements of study design early in the paper 6
Setting 5 Describe the setting, locations, and relevant dates, including periods of 

recruitment, exposure, follow-up, and data collection
6,7

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of 
participants

6,7

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and 
effect modifiers. Give diagnostic criteria, if applicable

6,7

Data sources/ 
measurement

8*  For each variable of interest, give sources of data and details of methods of 
assessment (measurement). Describe comparability of assessment methods if 
there is more than one group

6,7

Bias 9 Describe any efforts to address potential sources of bias 6
Study size 10 Explain how the study size was arrived at 6
/Quantitative 
variables

11 Explain how quantitative variables were handled in the analyses. If applicable, 
describe which groupings were chosen and why

6

(a) Describe all statistical methods, including those used to control for 
confounding

7

(b) Describe any methods used to examine subgroups and interactions 7
(c) Explain how missing data were addressed 7
(d) If applicable, describe analytical methods taking account of sampling 
strategy

Statistical methods 12

(e) Describe any sensitivity analyses 7

Results
(a) Report numbers of individuals at each stage of study—eg numbers 
potentially eligible, examined for eligibility, confirmed eligible, included in 
the study, completing follow-up, and analysed

7

(b) Give reasons for non-participation at each stage 7

Participants 13*

(c) Consider use of a flow diagram
(a) Give characteristics of study participants (eg demographic, clinical, social) 
and information on exposures and potential confounders

7,8Descriptive data 14*

(b) Indicate number of participants with missing data for each variable of 
interest

15

Outcome data 15* Report numbers of outcome events or summary measures 7
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted 

estimates and their precision (eg, 95% confidence interval). Make clear which 
confounders were adjusted for and why they were included

7,8
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(b) Report category boundaries when continuous variables were categorized 7
(c) If relevant, consider translating estimates of relative risk into absolute risk 
for a meaningful time period

NA

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and 
sensitivity analyses

9

Discussion
Key results 18 Summarise key results with reference to study objectives 9
Limitations 19 Discuss limitations of the study, taking into account sources of potential bias 

or imprecision. Discuss both direction and magnitude of any potential bias
9,10

Interpretation 20 Give a cautious overall interpretation of results considering objectives, 
limitations, multiplicity of analyses, results from similar studies, and other 
relevant evidence

9, 
10,11

Generalisability 21 Discuss the generalisability (external validity) of the study results 11

Other information
Funding 22 Give the source of funding and the role of the funders for the present study 

and, if applicable, for the original study on which the present article is based
2

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 
available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 
available at www.strobe-statement.org.
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Abstract 

Objectives To identify clinical variables that are associated with the diagnosis acute coronary syndrome 

(ACS) in women and men with chest discomfort who contact out-of-hours primary care (OHS-PC) by 

telephone, and to explore whether there are indications whether these variables differ among women 

and men. 

Design Cross-sectional study in which we compared patient and call characteristics of triage call 

recordings between women with and without ACS, and men with and without ACS.

Setting Nine OHS-PC in the Netherlands.

Participants 993 women and 802 men who called OHS-PC for acute chest discomfort (pain, pressure, 

tightness, or discomfort) between 2014 and 2016.

Primary outcome measure Diagnosis of ACS retrieved from the patient’s medical record in general 

practice, including hospital specialists’ discharge letters.

Results Among 1,795 patients (mean age 58.8 (SD 19.5) years, 55.3% women), 15.0% of men and 8.6% 

of women had an ACS. In both sexes, retrosternal chest pain was associated with ACS (women with ACS 

vs. without 62.3% vs. 40.3%, p=0.002, men with ACS vs. without 52.5% vs. 39.7%, p=0.032, gender 

interaction p=0.323), as was pressing/heavy/tightening pain (women 78.6% vs. 61.5%, p=0.011, men 

82.1% vs. 57.4%, p=<0.001, gender interaction p=0.368) and radiation to the arm (women 75.6% vs. 

45.9%, p<0.001, men 56.0% vs. 34.8%, p<0.001, gender interaction p=0.339). Results indicate that only 

in women, severe pain (65.4% vs. 38.1%, p=0.006, gender interaction p=0.007) and radiation to jaw 

(50.0% vs. 22.9%, p=0.007, gender interaction p=0.015) were associated with ACS. 

Ambulances were dispatched equally in women (72.9%) and men with ACS (70.0%). 

Conclusion Our results indicate there were more similarities than differences in symptoms associated 

with the diagnosis ACS for women and men. Important exceptions were severity and radiation of pain in 

women. Whether these differences have an impact on predicting ACS needs to be further investigated 

with multivariable analyses. 

Trial number: NTR7331
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Keywords (5): acute coronary syndrome, gender, primary care, telephone triage, chest discomfort

Strengths and limitations of this study

 We could analyse the very initial conversation with symptom presentation of a large sample of 

patients calling for acute chest discomfort, without the risk of hindsight bias of the researcher or 

recall bias of the patient. 

 We analysed clinical variables associated with ACS in gender subgroup analyses and across 

gender with statistical interaction terms.

 Results are generalizable to comparable primary care settings in the United Kingdom and 

Scandinavian Countries, and our results may even be generalizable to emergency medical 

service (EMS, ‘112’ or ‘911’) settings. 

 For the purpose of improving telephone triage interviewing, prediction rule development with 

multivariable regression analysis is needed. 
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Introduction

Adequate triage and early diagnosis is key in patients with acute chest discomfort because they might 

have an acute coronary syndrome (ACS) for which lifesaving early interventions are available. ACS is an 

umbrella term including ST-elevated myocardial infarction (STEMI), non-ST-elevated myocardial 

infarction (NSTEMI) and unstable angina pectoris (UAP). 1 For the diagnosis of ACS an abnormal 

electrocardiogram (ST and/or T wave abnormalities) and/or elevated blood levels of troponin I or T are 

needed. ACS may than be further subdivided into ST-elevation myocardial infarction (STEMI) and non-

ST-elevation myocardial infarction (NSTEMI) if the troponin levels are elevated.1 If troponin levels are 

not elevated (or increased over time), it is called unstable angina pectoris (UAP). 1 Increased preventive 

measures and development of (timely) effective therapeutic interventions (‘time is muscle’) have 

resulted in improved outcomes and prognosis in ACS. 2 Telephone triage of patients with chest 

discomfort, as done in out-of-hours service primary care (OHS-PC) and emergency medical services (EMS 

or ambulance dispatch centres) is, however, challenging because it is difficult to differentiate ACS from 

other causes of chest discomfort based on symptoms only. 3, 4 Importantly, the majority of patients with 

chest discomfort (80%) in the Netherlands first approach the general practitioner (GP) or OHS-PC, and 

20% directly calls the ambulance (112) or are self-referrals to the emergency department (ED). 5 

Previous hospital-based studies reported a delayed recognition of ACS in women compared to men. 6, 7 It 

was suggested that this delayed recognition was related to a less specific presentation in women. 8, 9 

This caused an ongoing debate on whether women with ACS compared to men present with less specific 

symptoms, and how this affects diagnosis, but also treatment, and prognosis. 10, 11 A recent meta-

analysis of 27 studies showed that women with ACS compared to men with ACS had higher odds of 

presenting with pain between the shoulder blades (OR 2.15, 95% CI 1.95-2.37), nausea or vomiting (OR 

1.64, 95% CI 1.48-1.82) and shortness of breath (OR 1.34 (95% CI 1.21-1.48). 12 Women with ACS had 

lower odds of sweating (OR 0.84, 95% CI 0.76-0.94) and presenting with chest pain (OR 0.70, 95% CI 

0.63-0.78), but in both sexes chest pain remained the most common symptom (pooled prevalence men 

79% and women 74%).12  Importantly, researchers suggested standardization in methods of symptoms 

assessment is needed, because of the difficulties to formulate any definitive statements about symptom 

presentation, as studies assessed symptoms in different ways (questionnaires or abstracting from 

medical records). 9, 13-15 Abstracting symptom presentation from medical records may dilute symptom 

presentation, as they are translated by the clinician in medical terminology. 16  Moreover, many studies 

suffer from recall or hindsight bias of both patient and researcher as they know the outcome (ACS).  
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For the clinician or telephone triage nurse it is crucial to differentiate ACS from other causes of chest 

discomfort. For that, studies are needed that include female and male patients presenting with chest 

discomfort, in which women and men who turn out to have ACS are compared to those who do not 

have ACS. Such studies are scarce. In a study performed among patients with chest discomfort seen at 

the ED in the USA (77 women and 244 men with ACS, and 195 women and 240 men without ACS were 

compared. 13 Women with ACS more often reported arm pain than women without ACS (47% vs. 32%, 

p=0.021), while men with ACS reported pressing feeling (63% vs. 54%, p=0.035) and chest pain (72% vs 

60%, p=0.005) more often than men without ACS. 13 In a recent Dutch OHS-PC study among 23 women 

and 34 men with ACS, and 253 women and 208 men without ACS, symptoms associated with ACS in 

women and men seemed quite similar and the authors conclude that discriminating ACS in patients with 

chest discomfort who contacted primary care OHS is difficult in both women and men. 17

We aimed to identify clinical variables that are associated with the diagnosis ACS in women and men 

with chest discomfort who contact out-of-hours primary care (OHS-PC) by telephone, and to explore 

whether there are indications these variables differ among women and men. For analyses we used the 

very initial symptom presentation as available from the recorded telephone triage conversations. 

Methods

We performed a cross-sectional diagnostic factor study with a random sample of 1,795 OHS-PC calls for 

chest discomfort (chest pain, pressure, tightness, or discomfort) between 2014 and 2016. 18, 19 We first 

selected calls on the basis of International Code for Primary Care (ICPC; a WHO world-wide code system 

for primary care) codes (K01, K02, K03, K24, K74, K75, K76, K77, K93, L04, P74, R02, R98, appendix-table 

1) and keywords thoracic pain, chest pain, myocardial infarction, heart attack and their common 

abbreviations mentioned by the triage nurse in the electronic medical file (EMF) at the OHS-PC. 20, 21 

General practitioners who work at the OHS-PC assign the ICPC codes to the call. We combined ICPC-

codes and keywords to achieve a sample with a broad variety of symptoms to capture the entire domain 

of patients suspected of ACS. We listed all available calls of these patients and assigned random 

numbers with the Random Number Generator (RAND) function in Microsoft Excel to retrieve a random 

sample. Calls were excluded before re-listening when the patients’ age was below 18 years or when the 

patient did not live in the surrounding area of the OHS-PCs (because then we could not retrieve a 

diagnosis from the general practitioner of these patients). Calls were excluded during re-listening when 
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it not concerned a triage call (e.g. inter-collegial consultation) or when the recording was of poor quality 

(Figure 1).  Adequate methods for sample calculation of a diagnostic factor study is yet lacking. We 

therefore included a convenient number of patients, that was, at least 80 patients with ACS in each sex 

category. This number was chosen primarily based for practical and feasibility reasons.

We re-listened the telephone triage recordings to collect information about patient and conversation 

characteristics, on symptom presentation, medical history, urgency allocation, and involvement of a 

supervising general practitioner (GP) in the triage conversation. Gender considered the self-identified 

gender of the patient. Call duration and age were retrieved from the electronic EMF of the OHS-PC. Nine 

OHS-PC in the Netherlands participated, serving a total population of 1.5 million people. The diagnosis 

was made after the phone call, which was in the case of ACS nearly always done by the cardiologist 

(97.1%) in the hospital based on (i) symptom presentation, (i) levels of (high-sensitivity) troponin and (iii) 

electrocardiography results. The final diagnoses were provided by the patients’ GP, based on the 

electronic medical file including ED and cardiologist discharge letters, and also the notes from the OHS-

PC. We used medical information up to 30-days following the contact with the OHS-PC, to allow us to 

include diagnoses of ACS that was initially missed because the patient was not referred to the 

cardiologist the same day of the OHS-PC contact. In none of the patients in the study we had evidence of 

a missed diagnosis of ACS.

 

Context

In the Netherlands, OHS-PC covers primary care during 73% of the week hours, and the initial contact is 

by telephone. In most OHS-PC and EMS, the ‘Netherlands Triage Standard’ (NTS) is used as a decision 

support to classify the urgency of the patients’ conditions. 22 Based on the patient’s symptom 

presentation, the triage nurse needs to choose the most appropriate complaint out of 56 ‘main 

complaints’. Each NTS ‘main complaint’ incorporates a decision tree with hierarchically ordered 

questions, which are similar for men and women. Triage nurses fill out the caller’s responses in the 

semi-automatic NTS system, which then generates urgency allocations linked to a timeframe within 

which the patient should be seen by a physician or ambulance personnel (U0 (reanimation) to U5 (self-

care advice) appendix-table 2). The triage nurse can overrule this recommendation and up- or 

downscale the urgency allocation, often after consulting the supervising GP. 23 A recent validation study 

showed that the diagnostic accuracy of the NTS for patients with chest discomfort is poor (sensitivity 

0.73 (95% CI 0.68-0.78) and specificity 0.43 (95% CI 0.40-0.45)), as calculated on the outcome ACS or 
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other life-threatening events (LTEs). 24 All telephone calls to the OHS-PC are routinely recorded and 

archived for five years for training and quality control purposes.

Data analyses

We compared patient and call characteristics between women with and without ACS, and men with and 

without ACS. For comparison of dichotomous variables we used the Chi2 test or Fisher exact test and for 

continuous variables the independent sample t-test or Mann-Whitney U test. We performed interaction 

analysis across gender separately for each clinical variable with logistic regression analyses, to explore 

whether there are indications that these variables are differently associated with the diagnosis ACS 

among men and women. We analysed the association between urgency allocation and the final 

diagnosis ACS (alone or including other LTEs) with the Chi2 test. We considered pulmonary embolism, 

thoracic aortic dissection and acute abdominal aneurysm as LTEs; patients with LTEs as well as those 

with ACS should receive an U1-level urgency.

Data analysis was performed using SPSS, IBM version 25.

Patient and public involvement

No patients were involved in setting the research question or the outcome measures, or in developing 

plans for design, however, they were involved in the implementation of the study. In addition, they 

were asked to advise on interpretation and writing up of results. Results will be shared and discussed 

with the national patient community of cardiovascular diseases (‘Harteraad’).

Ethics

The study (National Trial Register identification number: NTR7331) was approved by the Medical Ethics 

Committee Utrecht, the Netherlands (reference number WAG/mb/16/003208) and complied with the 

Declaration of Helsinki. A waiver of informed consent was given because our study had minimal risk to 

subjects and could otherwise not be carried out logistically. Personal and research data were handled 

and stored according to the European General Data Protection Regulation.

Results

Among the 1,795 callers with chest discomfort (mean age 58.8 (SD 19.5) years, 55.3% women), 8.6% of 

women and 15.0% of men had an ACS. In women with an ACS, 18.8% had a STEMI, 48.2% a NSTEMI, 
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20.0% an UAP, and 13.0% non-classified ACS. In men with ACS, 32.5% had a STEMI, 36.7% a NSTEMI, 

27.5% an UAP, and 3.3% non-classified ACS. 

A total of 22 (2.2%) women and 23 men (2.9%) had another LTE than ACS (e.g. pulmonary embolism, 

thoracic aortic dissection, acute abdominal aneurysm, acute heart failure).

Patient and call characteristics

Men and women with ACS were older than those without ACS (mean age of women with ACS 73.6 vs. 

without ACS 57.8 years, p<0.001, men 67.2 vs. 56.9 years, p<0.001, gender interaction p=0.094), and the 

mean duration of the telephone calls was shorter (women 6:47 vs. 7:47 minutes, p=0.021, men 6:31 vs. 

7:33 minutes, p=0.004, gender interaction p=0.803) (table 1). The GP was consulted for supervision by 

the triage nurse in the majority of cases (52.2% in women and 55.5% in men). However, in women with 

ACS, the GP was less often consulted than in women without ACS (41.2% vs. 53.2%, p=0.034), but in 

men such a difference was not observed (53.3% vs. 55.9%, p=0.607, gender interaction p=0.208). 

In around half of the calls, someone else called initially on behalf of the patient (49.5% in women vs. 

54.7% in men). In cases with ACS, for both sexes more often someone else called than in those without 

ACS (in women 69.4% vs. 47.7%, p<0.001, in men 65.8% vs. 52.8%, p=0.008, gender interaction 

p=0.251). In men with ACS, most often their female partner (53.3%) called, while in women with ACS, it 

was either their male partner (17.6%), their daughter (20.0%) or a nurse (17.6%) (appendix-table 3). 

Callers expressed concerns in nearly all calls, also in those without an ACS; women with ACS vs. women 

without ACS 97.3% vs. 88.9% (p=0.109), and men with ACS vs. men without ACS 96.3% vs. 86.5% 

(p=0.041) (gender interaction p=0.935). 

Both women and men with ACS had more often a history of coronary artery disease (women 42.5% vs. 

25.1%, p=0.017, and men 57.0% vs. 38.4%, p=0.002, gender interaction p=0.927), but women with ACS 

had more often a history of diabetes (41.4% vs. 14.6%, p<0.001, gender interaction p=0.079). 

Symptom presentation

Chest pain was the most common complaint, both in patients with and without an ACS (women with 

ACS and without 98.8% and 93.1%, p=0.055, in men 92.4% and 94.5%, p=0.364, gender interaction 

p=0.048). Retrosternal located chest pain was more common in women and men with ACS than in those 

without ACS (women 62.3% vs. 40.3%, p=0.002, and men 52.5% vs. 39.7%, p=0.032, gender interaction 

p=0.323). Also, radiation of pain to the arms was associated with ACS in both sexes (women with vs. 
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without ACS 75.6% vs. 45.9%, p<0.001, and men 56.0% vs. 34.8%, p<0.001, gender interaction p=0.339), 

as was pressing/heavy/tightening chest pain (women with vs. without ACS 78.6% vs. 61.5%, p=0.011 and 

men 82.1% vs. 57.4%, p=<0.001, gender interaction p=0.368). Only in women radiation to the jaw 

(50.0% vs. 22.9%, p=0.007, gender interaction p=0.015) and severe pain (8 or more on a Numeric Rating 

Scale 0-10) was associated with ACS (65.4% vs. 38.1, p=0.006, gender interaction p=0.007). Only in men, 

stabbing pain was very rare in those with ACS (8.4% vs. 26.5%, p<0.001, gender interaction p=0.141). 

Of the autonomous nervous system (ANS)-related symptoms, nausea/vomiting and dizziness/near 

fainting were not associated with ACS in either sex, with the exception of a pale or ashen face that was 

in women (55.6% vs. 35.5%, p=0.019, gender interaction p=0.545), and sweating in men (52.4% vs. 

38.1%, p=0.015, gender interaction p=0.418). Recognition of symptoms being similar to a previous 

cardiac event was associated with ACS in men (52.9% vs. 32.1%, p=0.004), but not clearly for ACS in 

women (32.5% vs. 21.4%, p=0.108, gender interaction p=0.532). 

Subgroup analyses in 56 women and 58 men with diabetes showed that both women (85.7% vs. 58.3%, 

p<0.001) and men with diabetes (67.2% vs. 51.5%, p=0.033, gender interaction p=0.119) more often had 

shortness of breath than those without diabetes, but as often chest discomfort (women 90.9% vs. 

95.0%, p=0.193, men 89.2% vs 94.1%, p=0.162, gender interaction p=0.969). Shortness of breath in 

patients with diabetes was not related to ACS diagnosis (women 81.8% vs. 86.7%, p=0.680, men 75.0% 

vs. 66.0%, p=0.615, gender interaction p=0.520).

Diagnoses

Of the 205 patients with an ACS (85 women, 120 men), 55 (26.8%) patients had a STEMI (women 18.8%,  

men 32.5%), 85 (41.5%) a NSTEMI (women 48.2%, men 36.7%), 50 (24.4%) unstable angina pectoris 

(UAP) (women 20.0%, men 27.5%) and 15 (7.3%) unspecified ACS (women 13.0%, men 3.3%), the latter 

also including two sudden cardiac deaths in women and one in men (Table 2). In nearly all cases (97.1%) 

the ACS diagnosis was made by a cardiologist based on symptom presentation, troponin levels and 

electrocardiography. Three patients died before arrival of the ambulance (they were classified as acute 

cardiac death) and one patient died after resuscitation at the ED. Two patients were classified as ACS by 

the GP; they were not referred to the hospital because of short life expectancy due to cancer.

There were 45 patients with other LTEs (2.5%) and the majority of patients had non-urgent medical 

conditions (86.1%). The most common non-urgent diagnoses in both sexes were (i) non-urgent 

cardiovascular diseases such as stable angina pectoris, stable heart failure and arrhythmias (19.5% of all 
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female callers with chest discomfort vs. 21.2% of male callers, p=0.384) and (ii) non-cardiac unspecified 

chest pain (women 16.4% vs. 19.8% men, p=0.061). Women more often than men were diagnosed with 

musculoskeletal problems (women 20.8% vs. men 14.1%, p=0.001) and psychogenic conditions (women 

14.0% vs. men 8.4%, p<0.001). Of the patients who were diagnosed with a non-ACS diagnoses, 45.4% 

were classified by a cardiologist, 5.5% by another hospital specialist (e.g. pulmonologist or internal 

medicine specialist) and the remaining patients were diagnosed by a GP.

Urgencies

Women and men with chest discomfort were equally sent an ambulance (43.6% vs. 46.6%, p=0.200). 

This was also in women and men who had an ACS (72.9% vs. 70.0%, p=0.647), and in those with either 

ACS or other LTEs (66.4% vs. 67.1%, p=0.897). See table 3. 

Discussion

For both sexes, retrosternal pain, pain described as pressing, heavy or tightening, and radiation to the 

arm were associated with ACS in patients who contacted the OHS-PC for chest discomfort. Radiation to 

the jaw and severe pain were related to ACS in women. Our results indicate there were more similarities 

than differences in symptoms associated with the diagnosis ACS for women and men. However, whether 

these differences have an impact on predicting ACS needs to be further investigated. Women and men 

with chest discomfort as also those with ACS were equally often sent an ambulance.

Our finding that radiation of pain to the arm and retrosternal (‘mid’) chest pain were associated with the 

diagnosis ACS in both sexes was also reported in a study among 2,475 patients with acute chest pain in a 

multicentre ED-study. 25 Another ED-study among 1,334 patients with ACS showed that regardless of 

ethnics status the most common presenting symptom was retrosternal pain/discomfort of any intensity. 
26 The aforementioned US study in the ED-setting reported that radiation to the arm was associated with  

ACS in women but not for men, and chest pressure was associated with ACS for men but not in women. 
13 The only previously published OHS-PC study reported the opposite; radiation to the arm was 

associated with ACS in men, but not in women. 17 

In our study, women with ACS had more often a history of diabetes and were older than men with ACS, 

which is in line with other studies. 8, 12 Some studies claim that patients with diabetes more often have 

atypical symptoms of ACS, however a review of eight studies concluded the evidence of these studies 

was conflicting. 27 We showed that both women and men with diabetes had more often shortness of 
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breath than those without diabetes, but shortness of breath in patients with diabetes was not 

associated with ACS. Regarding dispatching the ambulance, the aforementioned OHS-PC study and two 

EMS studies showed, similar to our findings, that there was no difference in dispatch priorities between 

men and women with ACS. 4, 17, 28 This is in contrast with studies that show delay in hospital presentation 

of women with ACS. 9, 29

We need to realize that focusing on gender differences may blur the large overlap in symptoms in 

women and men. Moreover, comparing selectively women with ACS to men with ACS as many previous 

studies did, is clinically irrelevant. 9, 14, 30 Clinicians, including GPs, and triage nurses need to know 

whether and how women with ACS differ from women without ACS, with the same question for men. 

Nevertheless, even guidelines stick to comparing those with established disease, and express the view 

that women with ACS more likely present with less specific symptoms than men with ACS. 1, 31 

Unfortunately, public awareness campaigns follow this reasoning, and over-emphasize sex differences in 

women awareness campaigns (‘Go Red for Women’ in the United States and ‘Invisible me’ in Australia). 
7, 30, 32 Unbalanced attention to symptom differences, neglecting the much larger overlap may even 

introduce new blind spots in recognizing ACS in women. 33

A likely reason behind the predominant message that women present with other ACS symptoms than 

men is the difference in pathophysiology of coronary artery disease. Women compared to men more 

often have elongated plaques, located on bifurcations in epicardial coronaries, coronary spasm, 

microvascular dysfunction, and spontaneous coronary dissection. 32, 34 These pathophysiological 

differences have an effect on interventional treatment and prognosis. 2, 34  However, these differences 

do not necessarily imply an effect on symptom presentation because the pain pathway is equal in 

women and men: i.e. triggered by myocardial ischemia. 35, 36 A supply and demand mismatch of the 

myocardial oxygen consumption triggers sensory nerve endings in the myocardium and cause ischemia 

symptoms, and this is irrespective of the fact whether the ischemia is caused by a plaque rupture in an 

epicardial artery or spasm, or any other cause. 36 The sex differences in pathophysiology of ACS do 

therefore not support the belief in differences in ACS symptoms between women and men.

Another reason behind the belief of ‘vague’ symptom presentation in women with ACS might be that 

they seem to present a larger number of symptoms than men with ACS, and this may be interpreted as 

‘vague’ by physicians. 15, 37 Presentation of multiple symptoms may influence the prompt recognition of 
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heart disease and initial actions on the part of health care providers. 37, 38 In a study from 2018, with 

2009 women and 976 men hospitalized for myocardial infarction, healthcare providers initially thought 

symptoms of women (53.4%) were less often heart-related than in men (36.7%). 37 In that study women 

and men had the same chest pain symptoms, but women reported more additional symptoms. 37 In our 

study, the call duration and the number of GP consultations by the triage nurse were similar among 

women and men, suggesting that triage nurses seem not to experience more difficulties in interpreting 

symptoms in women than men. This is in line with a prospective study with 2,795 patients with chest 

discomfort in ED-setting that showed the physicians’ diagnostic uncertainty for the presence of ACS in 

women was not more common as compared to men.39 

Interestingly, in the majority of calls in our study someone else than the patient called the OHS-PC 

(women with ACS 69.4%, without ACS 47.7%, and men with ACS 65.8%, and without ACS 52.8%). This 

was also highlighted in an Australian study among 1,681 patients with an acute myocardial infarction; in 

90.5% of the women with AMI someone else called on behalf of the patient and in 87.8% of the men 

with AMI. 40 According to protocol in OHS-PC, triage nurses ask the patient to the phone, this to prevent 

loss of (paralinguistic) information from the patient him/herself. In our study, in about 50% of the 

conversations the patient took over the phone call. 

Strengths and limitations

A major strength is that we could analyse the very initial conversation with symptom presentation of a 

large sample of patients calling the OHS-PC because of chest discomfort. We analysed the conversations 

without knowledge of the eventual diagnosis and have prevented risk of hindsight bias of the researcher 

or recall bias of the patient. Another strength is that we performed gender subgroup analyses combined 

with interaction analyses across gender, to investigate whether there are indications that ACS related 

symptoms differ among men and women. Furthermore, our results are generalizable to comparable 

primary care settings, e.g. UK and Scandinavian countries, and possibly some other European countries.3 

Our results may even be generalizable to EMS settings, since the prior probability of having an ACS is 

comparable in EMS setting as in OHS-PC settings. 4 41

As the intention of our analysis was to describe whether symptoms were different in patients with ACS 

from patients without ACS in women and men separately, none of our results can be used to adjust 

interview questions for the triage nurses. For that purpose, prediction rule development with 

multivariable analyses is necessary. Also, only with multivariable analysis it can be truly investigated 
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whether the potential differences are clinically relevant in prediction of ACS. Another limitation is 

missing values on some clinical variables, a phenomenon common in routine care data, and therefore 

the results should be interpreted with caution. 

Conclusions 

Our results indicate there were more similarities than differences in symptoms associated with the 

diagnosis ACS for women and men. Important exceptions were severity and radiation of pain in women. 

However, whether these differences have an impact on predicting ACS needs to be further investigated 

with multivariable analyses. 
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Figure 1. Flowchart study population. 
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Table 1. Baseline characteristics of 993 (55.3%) women and 802 (44.7%) men patients contacting the OHS-PC with chest discomfort (pain, 
pressure, tightness, or discomfort)

993 women 802 menCharacteristics

ACS

N = 85  (8.6%)

No ACS

N = 908 (91.4%)

p-value

Difference (95% CI)

ACS 

N = 120 (15.0%)

No ACS

N = 682 (85.0%)

p-value

Difference (95% CI) P-value 

interaction 

gender

Mean age in years (SD) 73.6 (±14.1) 57.8 (±20.1) <0.001 15.8 (11.4-20.2) 67.2 (±13.0) 56.9 (±19.2) <0.001 10.3 (6.7-13.9) 0.094

Call characteristics

Mean call duration in min (SD)

Mean patient’s introduction in min (SD)

Triage nurse consulted the GP

Someone else called on behalf of patient

6:47 (±5:16)

0:14 (± 0:08)

35 (41.2)

59 (69.4)

7:47 (±3:48)

0:19 (±0:13)

483 (53.2)

433 (47.7)

0.021

<0.001

0.034

<0.001

1.00 (0.19-1.80)

0.05 (0.02-0.09)

12.0 (0.3-22.9)

21.7 (10.1-31.6)

6:31 (±3:13)

0:16 (±0:11)

64 (53.3)

79 (65.8)

7:33 (±3:42)

0:19 (±0:14)

381 (55.9)

360 (52.8)

0.004

0.060

0.607

0.008

1.02 (0.37-1.68)

0.03 (0.00-0.06)

2.5 (-7.3-12.6)

13.0 (3.0-22.2)

0.803

0.042

0.208

0.251

The patient or person who called 

expressed concerned (n=922)

36 (97.3) 409 (88.9) 0.109 8.4 (-5.0-12.6) 52 (96.3) 321 (86.5) 0.041 9.8 (-0.9-14.8) 0.935

Chest pain (n=1739)

Severe Pain (>7 on a scale 0-10) (n=753)

Duration 

 > 15 min (n=1501)

 < 12 hrs (n=1563)

Location (n=1267)*

81 (98.8)

17 (65.4)

66 (100)

60 (85.7)

817 (93.1)

147 (38.1)

729 (95.8)

575 (72.7)

0.055

0.006

0.102

0.018

5.7 (-0.8-8.0)

27.3 (5.7-44.7)

4.2 (-2.8-6.0)

13.0 (1.7-20.6)

110 (92.4)

13 (23.6)

99 (97.1)

88 (81.5)

624 (94.5)

87 (30.4)

541 (94.6)

431 (72.6)

0.364

0.312

0.292

0.052

2.1 (-2.3-9.0)

6.8 (-7.9-18.3)

2.5 (-3.8-5.6)

8.9 (-0.6-16.5)

0.048

0.007

0.998

0.490

Page 21 of 31

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

21

Retrosternal  

Right or left side thorax 

Type of pain (n=1334)**

Pressing/heavy/tightening

Stabbing 

Radiation of chest pain (n=1391) ***

Any location

   Arm 

   Between the shoulder blades 

   Jaws 

33 (62.3)

14 (26.4)

44 (78.6)

8 (14.3)

61 (85.9)

31 (75.6)

11 (52.4)

10 (50.0)

263 (40.3)

260 (39.8)

423 (61.5)

155 (22.5)

485 (68.6)

188 (45.9)

159 (41.7)

66 (22.9)

0.002

0.054

0.011

0.152

0.002

<0.001

0.336

0.007

22.0 (7.1-35.2)

13.4 (-1.2-24.8)

17.1 (3.2-27.2)

8.2 (-4.6-16.4)

17.3 (6.0-25.0)

29.7 (12.8-42.2)

10.7 (-12.0-32.5)

27.1 (4.3-49.7)

42 (52.5)

26 (32.5)

78 (82.1)

8 (8.4)

65 (63.7)

47 (56.0)

14 (27.5)

1 (2.6)

191 (39.7)

211 (43.9)

284 (57.4)

131 (26.5)

292 (57.1)

117 (34.8)

91 (29.4)

28 (11.3)

0.032

0.057

<0.001

<0.001

0.218

<0.001

0.781

0.098

12.8 (0.5-24.8)

11.4 (-1.0-22.2)

24.7 (14.3-32.9)

18.1 (9.2-24.1)

6.6 (-4.5-16.7)

21.1 (8.7-32.9)

1.9 (-13.4-14.3)

8.7 (-4.6-14.1)

0.323

0.757

0.368

0.141

0.071

0.339

0.352

0.015

Shortness of breath (n=1365) 47 (72.3) 455 (66.3) 0.328 6.0 (-7.2-16.7) 53 (60.9) 329 (62.4) 0.788 1.5 (-9.5-13.3) 0.355

Symptoms similar to previous cardiac 

event (n=748)

13 (32.5) 79 (21.4) 0.108 11.1 (-3.0-28.4) 27 (52.9) 92 (32.1) 0.004 20.8 (5.4-35.8) 0.532

ANS-related symptoms 

Sweating (n=1130)

Nausea or vomiting (n=808)

Pallor or ashen skin (n=652) 

Dizziness or near fainting n=1599)

28 (49.1)

16 (44.4)

20 (55.6)

13 (18.6)

234 (42.5)

240 (56.2)

110 (35.5)

197 (24.4)

0.340

0.173

0.019

0.277

6.6 (-7.4-20.7)

11.8 (-6.2-28.6)

20.1 (1.9-37.0)

5.8 (-6.0-14.3)

43 (52.4)

27 (45.8)

28 (53.8)

17 (15.9)

170 (38.5)

122 (42.7)

103 (40.6)

127 (20.7)

0.015

0.661

0.078

0.249

13.9 (16.7-25.8)

3.1 (-11.1-17.7)

13.2 (-2.3-28.3)

4.8 (-4.3-11.9)

0.418

0.186

0.545

0.963

Medical history
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CV disease or risk factors (n=1461)

    Coronary artery disease (n=966)

    Hypertension (n=756) 

    Diabetes mellitus (n=745)

    Hypercholesterolemia (n=679)    

54 (78.3)

17 (42.5)

22 (71.0)

12 (41.4)

8 (36.4)

407 (57.5)

114 (25.1)

142 (35.1)

56 (14.6)

81 (23.2)

0.001

0.017

<0.001

<0.001

0.161

20.8 (8.4-30.2)

17.4 (1.7-34.3)

35.9 (16.0-50.7)

26.8 (9.0-46.5)

13.1 (-5.8-36.4)

75 (72.1)

45 (57.0)

17 (47.2)

12 (28.6)

19 (45.2)

359 (61.9)

151 (38.4)

94 (33.0)

59 (20.3)

62 (23.3)

0.046

0.002

0.091

0.220

0.003

10.2 (-0.3-19.3)

18.6 (5.9-30.5)

14.2 (-3.0-32.1)

8.3 (-5.1-25.1)

21.9 (5.8-38.6)

0.179

0.927

0.094

0.079

0.527

*P-value comparing retrosternal or left/right side thorax vs. others locations of pain together (restrosternal, left/right side thorax, back/shoulder, epigastric region) 

** Pressing/ heavy/tightening pain vs. other types of pain (stabbing, burning, cramping, tearing). Stabbing pain: stabbing vs. other types of pain (pressing/heavy/tightening, burning, cramping, tearing)

*** P-value comparing radiation arm or back/shoulder or jaws vs. no radiation

NRS: Numeric Rating Scale 

ANS-related symptoms: Autonomous nervous system related symptoms 

CV disease or risk factors; a history of previous coronary artery disease, heart failure, stroke, cardiac arrhythmia, hypertension, and/or diabetes (patient reported

Coronary artery disease: History of prior MI, PCI, CABG, stable or unstable angina pectoris (patient reported)

Page 23 of 31

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

23

Table 2. Diagnosis of 1,795 patients who contacted the OHS-PC for chest discomfort (pain, pressure, 

tightness, or discomfort), divided in women and men 

Women n= 993 (55.3%) Men n=802 (44.7%) p-value

Acute coronary syndrome

      STEMI

     NSTEMI

     UAP

     Non-classified ACS

85 (8.6)

16 (18.8)

41 (48.2)

17 (20.0)

11 (13.0) 

120 (15.0)

39 (32.5)

44 (36.7) 

33 (27.5)

4 (3.3)

<0.001

0.037

0.114

0.250

0.013

Life threatening events (LTE’s)

    Pulmonary embolism

    Thoracic aortic dissection

    Acute abdominal aneurysm

   Other*

22 (2.2)

6 (27.3)

4 (18.2)

3 (13.6)

9 (40.9)

23 (2.9)

7 (30.4)

2 (8.7)

2 (8.7)

12 (52.2)

0.448

0.815

0.349

0.598

0.449

Non-urgent cardiovascular 

diseases**

194 (19.5) 170 (21.2) 0.384

Non-cardiac chest pain, not further 

specified ***

163 (16.4) 159 (19.8) 0.061

Musculoskeletal pain 199 (20.0) 113 (14.1) 0.001

Psychogenic disorders 139 (14.0) 67 (8.4) <0.001

Gastrointestinal tract disorders 76 (7.7) 62 (7.7) 0.951

Respiratory tract disorders 52 (5.2) 45 (5.6) 0.727

Other non-urgent diagnoses*** 63 (6.3) 43 (5.4) 0.380

*Acute heart failure, stroke, severe COPD exacerbation, sepsis, coronary spasm probably caused by 

hypokalaemia, diabetic ketoacidosis, epileptic insult, bleeding from oesophageal varices, ovarian torsion, 

ventricular fibrillation.
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** Stable angina pectoris (including atypical chest pain), stable heart failure, arrhythmias, hypertension

*** Cardiac pathology unlikely after cardiologist’s diagnostic work-up, but without differential diagnosis

**** Amongst others: anaemia, malignancy, vasovagal collapse, side effects medication, dermatologic diseases 
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Table 3. Association between urgency allocation, diagnose ACS and other life threatening events (LTE) 

Women ACS n=85 (8.6%) No ACS n=908 (91.4%) p-value 1* p-value 2**

U1 62 (72.9) 371 (40.9)

U2 12 (14.1) 231 (25.4)

U3-U5 11 (13.0) 306 (33.6)

<0.001 <0.001

Men ACS n=120 (15.0%) No ACS n=682 (85.0%)

U1 84 (70.0) 290 (42.5)

U2 19 (15.8) 142 (20.8)

U3-U5 17 (14.2) 250 (36.7)

<0.001 <0.001

Women ACS or LTE n=107 (10.8%) No ACS or LTE n=886 (89.2%)

U1 71 (66.4) 362 (40.9)

U2 21 (19.6) 222 (25.1)

U3-U5 15 (14.0) 302 (34.0)

<0.001 <0.001

Men ACS or LTE n=143 (17.8%) No ACS or LTE n=659 (82.2%)

U1 96 (67.1) 278 (42.2)

U2 24 (16.8) 137 (20.8)

U3-U5 23 (16.1) 244 (37.0)

<0.001 <0.001

* P-value 1: U1 vs. U2, U3, U4 and U5

** P-value 2: U1,U2 vs. U3,U4,U5

***LTE = life threatening event. Life threatening events consist of: ACS; pulmonary embolism; thoracic aortic 

dissection; acute heart failure; stroke; abdominal aortic aneurysm; severe COPD exacerbation; diabetic 

ketoacidosis; coronary spasm probably caused by hypokalaemia; epileptic insult; bleeding from oesophageal 

varices; ovarian torsion; ventricular fibrillation. 
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9 OHS-PC in the Netherlands
Total telephone triage calls in the period 2014-2016

n=1,200,000

ICPC and keyword
selection

Random 
sample

Triage calls 
re-listened

n= 2515

Calls excluded n= 778
• Age of patients < 18 years n= 187
• Recording is not a triage call n = 260
• Recording not found n=188
• Patients not living in the vicinity of 

Utrecht n=143

No follow-up data provided by GP 
n=720

Total calls 
with follow-up

n=1795

Figure 1. Flowchart study population 

Women n=993 Men n=802

ACS n=85 
(8.6%)

ACS n=120 
(15.0%)

No ACS n=908 
(91.4%)

No ACS n=682 
(85.0%)
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Supplementary file 

 

Appendix-Table 1: Overview of ICPC-codes used to select calls 

ICPC code Calls of patients with ACS 

N=205 (%) 

Calls of patients without ACS  

N=1,590 (%) 

K01 Pain attributed to the heart 112 (54.6) 485 (30.5) 

K02 Pressure/tightness attributed to the heart 39 (19.0) 184 (11.6) 

K03 Other cardiovascular pain 1 (0.5) 6 (0.4) 

K24 Fear of heart attack 1 (0.5) 8 (0.5) 

K74 Angina pectoris 19 (9.3) 101 (6.4) 

K75 Acute myocardial infarction 7 (3.4) 22 (1.4) 

K76 Other/chronic ischaemic heart disease 0 (0.0) 2 (0.1) 

K77 Heart failure 0 (0.0) 11 (0.7) 

K93 Pulmonary embolism 0 (0.0) 15 (0.9) 

L04 Chest discomfort 25 (12.2) 689 (43.9) 

P74 Anxiety disorder 0 (0.0) 12 (0.8) 

R02 Shortness of breath 1 (0.5) 36 (2.3) 

R98 Hyperventilation 0 (0.0) 10 (0.6) 
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Appendix-Table 2: Urgency levels 

Urgency level Implication 

U0 Reanimation 

U1 Life-threatening, GP/ ambulance should arrive within 15 minutes 

U2 Emergency, GP should arrive within 60 minutes 

U3 Urgent, consultation by GP within three hours 

U4 Routine, consultation by GP the same day 

U5 Advice given by triage nurse 
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Appendix-Table 3: Relation of caller to patient in women and men with ACS 

 Women  

n= 85 (8.6%) 

Men  

n = 120 (15.0%) 

P-value 

Someone else calls on behalf of patient 

   Partner 

   Son, daughter or other family member 

   Nurse  

   Other (neighbour, friend, colleague) 

59 (69.4) 

16 (18.8) 

20 (23.5) 

15 (17.6) 

8 (9.4) 

79 (65.8) 

64 (53.3) 

8 (6.7) 

4 (3.3) 

3 (2.5) 

0.590 

<0.001 

0.001 

<0.001 

0.030 

Patient takes over the phone call on request 

of the triage nurse 

27 (45.8) 58 (73.4) <0.001 
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies 

Item 
No Recommendation

Page
No

(a) Indicate the study’s design with a commonly used term in the 
title or the abstract

1,3Title and abstract 1

(b) Provide in the abstract an informative and balanced summary of 
what was done and what was found

3

Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation 

being reported
5,6

Objectives 3 State specific objectives, including any prespecified hypotheses 6

Methods
Study design 4 Present key elements of study design early in the paper 6
Setting 5 Describe the setting, locations, and relevant dates, including periods 

of recruitment, exposure, follow-up, and data collection
6,7

Participants 6 (a) Give the eligibility criteria, and the sources and methods of 
selection of participants

6,7

Variables 7 Clearly define all outcomes, exposures, predictors, potential 
confounders, and effect modifiers. Give diagnostic criteria, if 
applicable

6,7

Data sources/ 
measurement

8*  For each variable of interest, give sources of data and details of 
methods of assessment (measurement). Describe comparability of 
assessment methods if there is more than one group

6,7

Bias 9 Describe any efforts to address potential sources of bias 8
Study size 10 Explain how the study size was arrived at 7
/Quantitative 
variables

11 Explain how quantitative variables were handled in the analyses. If 
applicable, describe which groupings were chosen and why

8

(a) Describe all statistical methods, including those used to control 
for confounding

8

(b) Describe any methods used to examine subgroups and 
interactions

8

(c) Explain how missing data were addressed 14
(d) If applicable, describe analytical methods taking account of 
sampling strategy

Statistical methods 12

(e) Describe any sensitivity analyses 8

Results
(a) Report numbers of individuals at each stage of study—eg 
numbers potentially eligible, examined for eligibility, confirmed 
eligible, included in the study, completing follow-up, and analysed

19 (figure 1)

(b) Give reasons for non-participation at each stage 19 (figure 1)

Participants 13*

(c) Consider use of a flow diagram 19
(a) Give characteristics of study participants (eg demographic, 
clinical, social) and information on exposures and potential 
confounders

7Descriptive data 14*

(b) Indicate number of participants with missing data for each 
variable of interest

20,21 (table 1)

Outcome data 15* Report numbers of outcome events or summary measures 9
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2

(a) Give unadjusted estimates and, if applicable, confounder-
adjusted estimates and their precision (eg, 95% confidence interval). 
Make clear which confounders were adjusted for and why they were 
included

n.a.

(b) Report category boundaries when continuous variables were 
categorized

20,21 (table 1)

Main results 16

(c) If relevant, consider translating estimates of relative risk into 
absolute risk for a meaningful time period

NA

Other analyses 17 Report other analyses done—eg analyses of subgroups and 
interactions, and sensitivity analyses

9,10 (subgroup 
diabetes)

Discussion
Key results 18 Summarise key results with reference to study objectives 11
Limitations 19 Discuss limitations of the study, taking into account sources of 

potential bias or imprecision. Discuss both direction and magnitude 
of any potential bias

14

Interpretation 20 Give a cautious overall interpretation of results considering 
objectives, limitations, multiplicity of analyses, results from similar 
studies, and other relevant evidence

13,14

Generalisability 21 Discuss the generalisability (external validity) of the study results 14

Other information
Funding 22 Give the source of funding and the role of the funders for the present 

study and, if applicable, for the original study on which the present 
article is based

2

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 
available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 
available at www.strobe-statement.org.

Page 32 of 31

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only
Gender-stratified analyses of symptoms associated with 
acute coronary syndrome in telephone triage: a cross-

sectional study

Journal: BMJ Open

Manuscript ID bmjopen-2020-042406.R3

Article Type: Original research

Date Submitted by the 
Author: 07-May-2021

Complete List of Authors: Wouters, Loes; Universitair Medisch Centrum Utrecht, Julius Center for 
health sciences and primary care
Zwart, D.L; Universitair Medisch Centrum Utrecht, Julius Center for 
health sciences and primary care
Erkelens, Daphne; Universitair Medisch Centrum Utrecht, Julius Center 
for health sciences and primary care
De Groot, Esther; Utrecht University, Julius Center for health sciences 
and primary care
van Smeden, Maarten; Julius Center for Health Sciences and Primary 
Care, Epidemiology
Hoes, Arno; Universitair Medisch Centrum Utrecht, Julius Center for 
health sciences and primary care
Damoiseaux, Roger; Universitair Medisch Centrum Utrecht, Julius Center 
for health sciences and primary care
Rutten, Frans; Universitair Medisch Centrum Utrecht, Julius Center for 
health sciences and primary care

<b>Primary Subject 
Heading</b>: Cardiovascular medicine

Secondary Subject Heading: General practice / Family practice, Diagnostics, Emergency medicine

Keywords: PRIMARY CARE, Telemedicine < BIOTECHNOLOGY & BIOINFORMATICS, 
Myocardial infarction < CARDIOLOGY

 

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open



For peer review only
I, the Submitting Author has the right to grant and does grant on behalf of all authors of the Work (as defined 
in the below author licence), an exclusive licence and/or a non-exclusive licence for contributions from authors 
who are: i) UK Crown employees; ii) where BMJ has agreed a CC-BY licence shall apply, and/or iii) in accordance 
with the terms applicable for US Federal Government officers or employees acting as part of their official 
duties; on a worldwide, perpetual, irrevocable, royalty-free basis to BMJ Publishing Group Ltd (“BMJ”) its 
licensees and where the relevant Journal is co-owned by BMJ to the co-owners of the Journal, to publish the 
Work in this journal and any other BMJ products and to exploit all rights, as set out in our licence.

The Submitting Author accepts and understands that any supply made under these terms is made by BMJ to 
the Submitting Author unless you are acting as an employee on behalf of your employer or a postgraduate 
student of an affiliated institution which is paying any applicable article publishing charge (“APC”) for Open 
Access articles. Where the Submitting Author wishes to make the Work available on an Open Access basis (and 
intends to pay the relevant APC), the terms of reuse of such Open Access shall be governed by a Creative 
Commons licence – details of these licences and which Creative Commons licence will apply to this Work are set 
out in our licence referred to above. 

Other than as permitted in any relevant BMJ Author’s Self Archiving Policies, I confirm this Work has not been 
accepted for publication elsewhere, is not being considered for publication elsewhere and does not duplicate 
material already published. I confirm all authors consent to publication of this Work and authorise the granting 
of this licence. 

Page 1 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

https://authors.bmj.com/wp-content/uploads/2018/11/BMJ_Journals_Combined_Author_Licence_2018.pdf
http://creativecommons.org/


For peer review only

1

Gender-stratified analyses of symptoms associated with acute coronary syndrome in telephone triage: 

a cross-sectional study

Loes TCM Wouters1, Dorien LM Zwart1, Daphne CA Erkelens1, Esther De Groot1, Maarten van Smeden2, 

Arno W Hoes3, Roger AMJ Damoiseaux1, Frans H Rutten1 

1. Dept. General Practice, Julius Centre for Health Sciences and Primary Care, University Medical 

Centre, Utrecht University, Utrecht, the Netherlands

2. Dept. Epidemiology, Julius Centre for Health Sciences and Primary Care, University Medical Centre, 

Utrecht University, Utrecht, the Netherlands

3. Dean University Medical Centre, Utrecht University, Utrecht, the Netherlands

All authors take responsibility for all aspects of the reliability and freedom from bias of the data 

presented and their discussed interpretation

Corresponding author: L.T. Wouters, MD, Dept. General Practice, Julius Centre for Health Sciences and 

Primary Care, University Medical Centre Utrecht, Utrecht University

STR 6.131, PO Box 85500, 3508 GA Utrecht, The Netherlands

Phone number: +31 (0)88 75 51470

Email: L.T.C.Wouters-2@umcutrecht.nl

Word count: 4011 

Word count abstract: 299 

Page 2 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

2

The Corresponding Author has the right to grant on behalf of all authors and does grant on behalf of all 

authors, an exclusive licence (or nonexclusive for government employees) on a worldwide basis to the 

BMJ Publishing Group Ltd to permit this article (if accepted) to be published in BMJ editions and any 

other BMJPGL products and sublicenses such use and exploit all subsidiary rights, as set out in our 

license.

Competing interest statement

All authors have completed the Unified Competing Interest form and declare no support from any 

organization for the submitted work; no financial relationships with any organizations that might have 

an interest in the submitted work in the previous three years, no other relationships or activities that 

could appear to have influenced the submitted work.

Transparency declaration

The lead author (the manuscript’s guarantor) affirms that the manuscript is an honest, accurate, and 

transparent account of the study being reported; that no important aspects of the study have been 

omitted; and that any discrepancies from the study as planned (and, if relevant, registered) have been 

explained.

Funding 

This study was funded by an unrestricted grant from (i) the department of general practice of the 

University Medical Centre Utrecht, (ii) a personal promotion grant of D.L. Zwart, MD, PhD, (iii) the 

foundation ’The Netherlands Triage Standard’, and (iv) the foundation ‘Stoffels-Hornstra’. It is also part 

of the IMPRESS study funded by the Dutch Heart Foundation/Dutch Cardiovascular Alliance (DHF/DCVA). 

Page 3 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

http://www.icmje.org/coi_disclosure.pdf


For peer review only

3

Abstract 

Objectives To identify clinical variables that are associated with the diagnosis acute coronary syndrome 

(ACS) in women and men with chest discomfort who contact out-of-hours primary care (OHS-PC) by 

telephone, and to explore whether there are indications whether these variables differ among women 

and men. 

Design Cross-sectional study in which we compared patient and call characteristics of triage call 

recordings between women with and without ACS, and men with and without ACS.

Setting Nine OHS-PC in the Netherlands.

Participants 993 women and 802 men who called OHS-PC for acute chest discomfort (pain, pressure, 

tightness, or discomfort) between 2014 and 2016.

Primary outcome measure Diagnosis of ACS retrieved from the patient’s medical record in general 

practice, including hospital specialists’ discharge letters.

Results Among 1,795 patients (mean age 58.8 (SD 19.5) years, 55.3% women), 15.0% of men and 8.6% 

of women had an ACS. In both sexes, retrosternal chest pain was associated with ACS (women with ACS 

vs. without 62.3% vs. 40.3%, p=0.002, men with ACS vs. without 52.5% vs. 39.7%, p=0.032, gender 

interaction p=0.323), as was pressing/heavy/tightening pain (women 78.6% vs. 61.5%, p=0.011, men 

82.1% vs. 57.4%, p=<0.001, gender interaction p=0.368) and radiation to the arm (women 75.6% vs. 

45.9%, p<0.001, men 56.0% vs. 34.8%, p<0.001, gender interaction p=0.339). Results indicate that only 

in women, severe pain (65.4% vs. 38.1%, p=0.006, gender interaction p=0.007) and radiation to jaw 

(50.0% vs. 22.9%, p=0.007, gender interaction p=0.015) were associated with ACS. 

Ambulances were dispatched equally in women (72.9%) and men with ACS (70.0%). 

Conclusion Our results indicate there were more similarities than differences in symptoms associated 

with the diagnosis ACS for women and men. Important exceptions were pain severity and radiation of 

pain in women. Whether these differences have an impact on predicting ACS needs to be further 

investigated with multivariable analyses. 

Trial number: NTR7331
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Keywords (5): acute coronary syndrome, gender, primary care, telephone triage, chest discomfort

Strengths and limitations of this study

 We could analyse the very initial conversation with symptom presentation of a large sample of 

patients calling for acute chest discomfort, without the risk of hindsight bias of the researcher or 

recall bias of the patient. 

 We analysed clinical variables associated with ACS in gender subgroup analyses and across 

gender with statistical interaction terms.

 Results are generalizable to comparable primary care settings in the United Kingdom and 

Scandinavian Countries, and our results may even be generalizable to emergency medical 

service (EMS, ‘112’ or ‘911’) settings. 

 For the purpose of improving telephone triage interviewing, prediction rule development with 

multivariable regression analysis is needed. 
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Introduction

Adequate triage and early diagnosis is key in patients with acute chest discomfort because they might 

have an acute coronary syndrome (ACS) for which lifesaving early interventions are available. ACS is an 

umbrella term including ST-elevated myocardial infarction (STEMI), non-ST-elevated myocardial 

infarction (NSTEMI) and unstable angina pectoris (UAP). 1 For the diagnosis of ACS an abnormal 

electrocardiogram (ST and/or T wave abnormalities) and/or elevated blood levels of troponin I or T are 

needed. ACS may than be further subdivided into ST-elevation myocardial infarction (STEMI) and non-

ST-elevation myocardial infarction (NSTEMI) if the troponin levels are elevated.1 If troponin levels are 

not elevated (or increased over time), it is called unstable angina pectoris (UAP). 1 Increased preventive 

measures and development of (timely) effective therapeutic interventions (‘time is muscle’) have 

resulted in improved outcomes and prognosis in ACS. 2 Telephone triage of patients with chest 

discomfort, as done in out-of-hours service primary care (OHS-PC) and emergency medical services (EMS 

or ambulance dispatch centres) is, however, challenging because it is difficult to differentiate ACS from 

other causes of chest discomfort based on symptoms only. 3, 4 Importantly, the majority of patients with 

chest discomfort (80%) in the Netherlands first approach the general practitioner (GP) or OHS-PC, and 

20% directly calls the ambulance (112) or are self-referrals to the emergency department (ED). 5 

Previous hospital-based studies reported a delayed recognition of ACS in women compared to men. 6, 7 It 

was suggested that this delayed recognition was related to a less specific presentation in women. 8, 9 

This caused an ongoing debate on whether women with ACS compared to men present with less specific 

symptoms, and how this affects diagnosis, but also treatment, and prognosis. 10, 11 A recent meta-

analysis of 27 studies showed that women with ACS compared to men with ACS had higher odds of 

presenting with pain between the shoulder blades (OR 2.15, 95% CI 1.95-2.37), nausea or vomiting (OR 

1.64, 95% CI 1.48-1.82) and shortness of breath (OR 1.34 (95% CI 1.21-1.48). 12 Women with ACS had 

lower odds of sweating (OR 0.84, 95% CI 0.76-0.94) and presenting with chest pain (OR 0.70, 95% CI 

0.63-0.78), but in both sexes chest pain remained the most common symptom (pooled prevalence men 

79% and women 74%).12  Importantly, researchers suggested standardization in methods of symptoms 

assessment is needed, because of the difficulties to formulate any definitive statements about symptom 

presentation, as studies assessed symptoms in different ways (questionnaires or abstracting from 

medical records). 9, 13-15 Abstracting symptom presentation from medical records may dilute symptom 

presentation, as they are translated by the clinician in medical terminology. 16  Moreover, many studies 

suffer from recall or hindsight bias of both patient and researcher as they know the outcome (ACS).  
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For the clinician or telephone triage nurse it is crucial to differentiate ACS from other causes of chest 

discomfort. For that, studies are needed that include female and male patients presenting with chest 

discomfort, in which women and men who turn out to have ACS are compared to those who do not 

have ACS. Such studies are scarce. In a study performed among patients with chest discomfort seen at 

the ED in the USA (77 women and 244 men with ACS, and 195 women and 240 men without ACS were 

compared. 13 Women with ACS more often reported arm pain than women without ACS (47% vs. 32%, 

p=0.021), while men with ACS reported pressing feeling (63% vs. 54%, p=0.035) and chest pain (72% vs 

60%, p=0.005) more often than men without ACS. 13 In a recent Dutch OHS-PC study among 23 women 

and 34 men with ACS, and 253 women and 208 men without ACS, symptoms associated with ACS in 

women and men seemed quite similar and the authors conclude that discriminating ACS in patients with 

chest discomfort who contacted primary care OHS is difficult in both women and men. 17

We aimed to identify clinical variables that are associated with the diagnosis ACS in women and men 

with chest discomfort who contact out-of-hours primary care (OHS-PC) by telephone, and to explore 

whether there are indications these variables differ among women and men. For analyses we used the 

very initial symptom presentation as available from the recorded telephone triage conversations. 

Methods

We performed a cross-sectional diagnostic factor study with a random sample of 1,795 OHS-PC calls for 

chest discomfort (chest pain, pressure, tightness, or discomfort) between 2014 and 2016. 18, 19 We first 

selected calls on the basis of International Code for Primary Care (ICPC; a WHO world-wide code system 

for primary care) codes (K01, K02, K03, K24, K74, K75, K76, K77, K93, L04, P74, R02, R98, appendix-table 

1) and keywords thoracic pain, chest pain, myocardial infarction, heart attack and their common 

abbreviations mentioned by the triage nurse in the electronic medical file (EMF) at the OHS-PC. 20, 21 

General practitioners who work at the OHS-PC assign the ICPC codes to the call. We combined ICPC-

codes and keywords to achieve a sample with a broad variety of symptoms to capture the entire domain 

of patients suspected of ACS. We listed all available calls of these patients and assigned random 

numbers with the Random Number Generator (RAND) function in Microsoft Excel to retrieve a random 

sample. Calls were excluded before re-listening when the patients’ age was below 18 years or when the 

patient did not live in the surrounding area of the OHS-PCs (because then we could not retrieve a 

diagnosis from the general practitioner of these patients). Calls were excluded during re-listening when 
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it not concerned a triage call (e.g. inter-collegial consultation) or when the recording was of poor quality 

(Figure 1).  Adequate methods for sample calculation of a diagnostic factor study is yet lacking. We 

therefore included a convenient number of patients, that was, at least 80 patients with ACS in each sex 

category. This number was chosen primarily based for practical and feasibility reasons.

We re-listened the telephone triage recordings to collect information about patient and conversation 

characteristics, on symptom presentation, medical history, urgency allocation, and involvement of a 

supervising general practitioner (GP) in the triage conversation. Gender considered the self-identified 

gender of the patient. Call duration and age were retrieved from the electronic EMF of the OHS-PC. Nine 

OHS-PC in the Netherlands participated, serving a total population of 1.5 million people. The diagnosis 

was made after the phone call, which was in the case of ACS nearly always done by the cardiologist 

(97.1%) in the hospital based on (i) symptom presentation, (i) levels of (high-sensitivity) troponin and (iii) 

electrocardiography results. The final diagnoses were provided by the patients’ GP, based on the 

electronic medical file including ED and cardiologist discharge letters, and also the notes from the OHS-

PC. We used medical information up to 30-days following the contact with the OHS-PC, to allow us to 

include diagnoses of ACS that was initially missed because the patient was not referred to the 

cardiologist the same day of the OHS-PC contact. In none of the patients in the study we had evidence of 

a missed diagnosis of ACS.

 

Context

In the Netherlands, OHS-PC covers primary care during 73% of the week hours, and the initial contact is 

by telephone. In most OHS-PC and EMS, the ‘Netherlands Triage Standard’ (NTS) is used as a decision 

support to classify the urgency of the patients’ conditions. 22 Based on the patient’s symptom 

presentation, the triage nurse needs to choose the most appropriate complaint out of 56 ‘main 

complaints’. Each NTS ‘main complaint’ incorporates a decision tree with hierarchically ordered 

questions, which are similar for men and women. Triage nurses fill out the caller’s responses in the 

semi-automatic NTS system, which then generates urgency allocations linked to a timeframe within 

which the patient should be seen by a physician or ambulance personnel (U0 (reanimation) to U5 (self-

care advice) appendix-table 2). The triage nurse can overrule this recommendation and up- or 

downscale the urgency allocation, often after consulting the supervising GP. 23 A recent validation study 

showed that the diagnostic accuracy of the NTS for patients with chest discomfort is poor (sensitivity 

0.73 (95% CI 0.68-0.78) and specificity 0.43 (95% CI 0.40-0.45)), as calculated on the outcome ACS or 
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other life-threatening events (LTEs). 24 All telephone calls to the OHS-PC are routinely recorded and 

archived for five years for training and quality control purposes.

Data analyses

We compared patient and call characteristics between women with and without ACS, and men with and 

without ACS. For comparison of dichotomous variables we used the Chi2 test or Fisher exact test and for 

continuous variables the independent sample t-test or Mann-Whitney U test. We performed interaction 

analysis across gender separately for each clinical variable with logistic regression analyses, to explore 

whether there are indications that these variables are differently associated with the diagnosis ACS 

among men and women. We analysed the association between urgency allocation and the final 

diagnosis ACS (alone or including other LTEs) with the Chi2 test. We considered pulmonary embolism, 

thoracic aortic dissection and acute abdominal aneurysm as LTEs; patients with LTEs as well as those 

with ACS should receive an U1-level urgency.

Data analysis was performed using SPSS, IBM version 25.

Patient and public involvement

No patients were involved in setting the research question or the outcome measures, or in developing 

plans for design, however, they were involved in the implementation of the study. In addition, they 

were asked to advise on interpretation and writing up of results. Results will be shared and discussed 

with the national patient community of cardiovascular diseases (‘Harteraad’).

Ethics

The study (National Trial Register identification number: NTR7331) was approved by the Medical Ethics 

Committee Utrecht, the Netherlands (reference number WAG/mb/16/003208) and complied with the 

Declaration of Helsinki. A waiver of informed consent was given because our study had minimal risk to 

subjects and could otherwise not be carried out logistically. Personal and research data were handled 

and stored according to the European General Data Protection Regulation.

Results

Among the 1,795 callers with chest discomfort (mean age 58.8 (SD 19.5) years, 55.3% women), 8.6% of 

women and 15.0% of men had an ACS. In women with an ACS, 18.8% had a STEMI, 48.2% a NSTEMI, 
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20.0% an UAP, and 13.0% non-classified ACS. In men with ACS, 32.5% had a STEMI, 36.7% a NSTEMI, 

27.5% an UAP, and 3.3% non-classified ACS. 

A total of 22 (2.2%) women and 23 men (2.9%) had another LTE than ACS (e.g. pulmonary embolism, 

thoracic aortic dissection, acute abdominal aneurysm, acute heart failure).

Patient and call characteristics

Men and women with ACS were older than those without ACS (mean age of women with ACS 73.6 vs. 

without ACS 57.8 years, p<0.001, men 67.2 vs. 56.9 years, p<0.001, gender interaction p=0.094), and the 

mean duration of the telephone calls was shorter (women 6:47 vs. 7:47 minutes, p=0.021, men 6:31 vs. 

7:33 minutes, p=0.004, gender interaction p=0.803) (table 1). The GP was consulted for supervision by 

the triage nurse in the majority of cases (52.2% in women and 55.5% in men). However, in women with 

ACS, the GP was less often consulted than in women without ACS (41.2% vs. 53.2%, p=0.034), but in 

men such a difference was not observed (53.3% vs. 55.9%, p=0.607, gender interaction p=0.208). 

In around half of the calls, someone else called initially on behalf of the patient (49.5% in women vs. 

54.7% in men). In cases with ACS, for both sexes more often someone else called than in those without 

ACS (in women 69.4% vs. 47.7%, p<0.001, in men 65.8% vs. 52.8%, p=0.008, gender interaction 

p=0.251). In men with ACS, most often their female partner (53.3%) called, while in women with ACS, it 

was either their male partner (17.6%), their daughter (20.0%) or a nurse (17.6%) (appendix-table 3). 

Callers expressed concerns in nearly all calls, also in those without an ACS; women with ACS vs. women 

without ACS 97.3% vs. 88.9% (p=0.109), and men with ACS vs. men without ACS 96.3% vs. 86.5% 

(p=0.041) (gender interaction p=0.935). 

Both women and men with ACS had more often a history of coronary artery disease (women 42.5% vs. 

25.1%, p=0.017, and men 57.0% vs. 38.4%, p=0.002, gender interaction p=0.927), but women with ACS 

had more often a history of diabetes (41.4% vs. 14.6%, p<0.001, gender interaction p=0.079). 

Symptom presentation

Chest pain was the most common complaint, both in patients with and without an ACS (women with 

ACS and without 98.8% and 93.1%, p=0.055, in men 92.4% and 94.5%, p=0.364, gender interaction 

p=0.048). Retrosternal located chest pain was more common in women and men with ACS than in those 

without ACS (women 62.3% vs. 40.3%, p=0.002, and men 52.5% vs. 39.7%, p=0.032, gender interaction 

p=0.323). Also, radiation of pain to the arms was associated with ACS in both sexes (women with vs. 
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without ACS 75.6% vs. 45.9%, p<0.001, and men 56.0% vs. 34.8%, p<0.001, gender interaction p=0.339), 

as was pressing/heavy/tightening chest pain (women with vs. without ACS 78.6% vs. 61.5%, p=0.011 and 

men 82.1% vs. 57.4%, p=<0.001, gender interaction p=0.368). Only in women radiation to the jaw had an 

association with ACS (women 50.0% vs. 22.9%, p=0.007, men 23.6% vs. 30.4%, p=0.312, gender 

interaction p=0.015) and severe pain (8 or more on a Numeric Rating Scale 0-10) (65.4% vs. 38.1%, 

p=0.006, men 2.6% vs. 11.3%, p=0.098, gender interaction p=0.007), which had a differential effect 

towards the risk of ACS in women. Only in men, stabbing pain was very rare in those with ACS (8.4% vs. 

26.5%, p<0.001,) however this had not have a differential effect on the diagnosis of ACS between men 

and women (gender interaction p=0.141). 

Of the autonomous nervous system (ANS)-related symptoms, nausea/vomiting and dizziness/near 

fainting were not associated with ACS in either sex. A pale or ashen face was associated with ACS in 

women (55.6% vs. 35.5%, p=0.019, gender interaction p=0.545), and sweating in men (52.4% vs. 38.1%, 

p=0.015, gender interaction p=0.418), however without a differential effect on the risk of a diagnosis of 

ACS between women and men. Recognition of symptoms being similar to a previous cardiac event was 

associated with ACS in men (52.9% vs. 32.1%, p=0.004), but not clearly for ACS in women (32.5% vs. 

21.4%, p=0.108, gender interaction p=0.532). 

Subgroup analyses in 56 women and 58 men with diabetes showed that both women (85.7% vs. 58.3%, 

p<0.001) and men with diabetes (67.2% vs. 51.5%, p=0.033, gender interaction p=0.119) more often had 

shortness of breath than those without diabetes, but as often chest discomfort (women 90.9% vs. 

95.0%, p=0.193, men 89.2% vs 94.1%, p=0.162, gender interaction p=0.969). Shortness of breath in 

patients with diabetes was not related to ACS diagnosis (women 81.8% vs. 86.7%, p=0.680, men 75.0% 

vs. 66.0%, p=0.615, gender interaction p=0.520).

Diagnoses

Of the 205 patients with an ACS (85 women, 120 men), 55 (26.8%) patients had a STEMI (women 18.8%,  

men 32.5%), 85 (41.5%) a NSTEMI (women 48.2%, men 36.7%), 50 (24.4%) unstable angina pectoris 

(UAP) (women 20.0%, men 27.5%) and 15 (7.3%) unspecified ACS (women 13.0%, men 3.3%), the latter 

also including two sudden cardiac deaths in women and one in men (Table 2). In nearly all cases (97.1%) 

the ACS diagnosis was made by a cardiologist based on symptom presentation, troponin levels and 

electrocardiography. Three patients died before arrival of the ambulance (they were classified as acute 
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cardiac death) and one patient died after resuscitation at the ED. Two patients were classified as ACS by 

the GP; they were not referred to the hospital because of short life expectancy due to cancer.

There were 45 patients with other LTEs (2.5%) and the majority of patients had non-urgent medical 

conditions (86.1%). The most common non-urgent diagnoses in both sexes were (i) non-urgent 

cardiovascular diseases such as stable angina pectoris, stable heart failure and arrhythmias (19.5% of all 

female callers with chest discomfort vs. 21.2% of male callers, p=0.384) and (ii) non-cardiac unspecified 

chest pain (women 16.4% vs. 19.8% men, p=0.061). Women more often than men were diagnosed with 

musculoskeletal problems (women 20.8% vs. men 14.1%, p=0.001) and psychogenic conditions (women 

14.0% vs. men 8.4%, p<0.001). Of the patients who were diagnosed with a non-ACS diagnoses, 45.4% 

were classified by a cardiologist, 5.5% by another hospital specialist (e.g. pulmonologist or internal 

medicine specialist) and the remaining patients were diagnosed by a GP.

Urgencies

Women and men with chest discomfort were equally sent an ambulance (43.6% vs. 46.6%, p=0.200). 

This was also in women and men who had an ACS (72.9% vs. 70.0%, p=0.647), and in those with either 

ACS or other LTEs (66.4% vs. 67.1%, p=0.897). See table 3. 

Discussion

For both sexes, retrosternal pain, pain described as pressing, heavy or tightening, and radiation to the 

arm were associated with ACS in patients who contacted the OHS-PC for chest discomfort. Radiation to 

the jaw and severe pain were related to ACS in women. Our results indicate there were more similarities 

than differences in symptoms associated with the diagnosis ACS for women and men. However, whether 

these differences have an impact on predicting ACS needs to be further investigated. Women and men 

with chest discomfort as also those with ACS were equally often sent an ambulance.

Our finding that radiation of pain to the arm and retrosternal (‘mid’) chest pain were associated with the 

diagnosis ACS in both sexes was also reported in a study among 2,475 patients with acute chest pain in a 

multicentre ED-study. 25 Another ED-study among 1,334 patients with ACS showed that regardless of 

ethnics status the most common presenting symptom was retrosternal pain/discomfort of any intensity. 
26 The aforementioned US study in the ED-setting reported that radiation to the arm was associated with  

ACS in women but not for men, and chest pressure was associated with ACS for men but not in women. 
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13 The only previously published OHS-PC study reported the opposite; radiation to the arm was 

associated with ACS in men, but not in women. 17 

In our study, women with ACS had more often a history of diabetes and were older than men with ACS, 

which is in line with other studies. 8, 12 Some studies claim that patients with diabetes more often have 

atypical symptoms of ACS, however a review of eight studies concluded the evidence of these studies 

was conflicting. 27 We showed that both women and men with diabetes had more often shortness of 

breath than those without diabetes, but shortness of breath in patients with diabetes was not 

associated with ACS. Regarding dispatching the ambulance, the aforementioned OHS-PC study and two 

EMS studies showed, similar to our findings, that there was no difference in dispatch priorities between 

men and women with ACS. 4, 17, 28 This is in contrast with studies that show delay in hospital presentation 

of women with ACS. 9, 29

We need to realize that focusing on gender differences may blur the large overlap in symptoms in 

women and men. Moreover, comparing selectively women with ACS to men with ACS as many previous 

studies did, is clinically irrelevant. 9, 14, 30 Clinicians, including GPs, and triage nurses need to know 

whether and how women with ACS differ from women without ACS, with the same question for men. 

Nevertheless, even guidelines stick to comparing those with established disease, and express the view 

that women with ACS more likely present with less specific symptoms than men with ACS. 1, 31 

Unfortunately, public awareness campaigns follow this reasoning, and over-emphasize sex differences in 

women awareness campaigns (‘Go Red for Women’ in the United States and ‘Invisible me’ in Australia). 
7, 30, 32 Unbalanced attention to symptom differences, neglecting the much larger overlap may even 

introduce new blind spots in recognizing ACS in women. 33

A likely reason behind the predominant message that women present with other ACS symptoms than 

men is the difference in pathophysiology of coronary artery disease. Women compared to men more 

often have elongated plaques, located on bifurcations in epicardial coronaries, coronary spasm, 

microvascular dysfunction, and spontaneous coronary dissection. 32, 34 These pathophysiological 

differences have an effect on interventional treatment and prognosis. 2, 34  However, these differences 

do not necessarily imply an effect on symptom presentation because the pain pathway is equal in 

women and men: i.e. triggered by myocardial ischemia. 35, 36 A supply and demand mismatch of the 

myocardial oxygen consumption triggers sensory nerve endings in the myocardium and cause ischemia 

symptoms, and this is irrespective of the fact whether the ischemia is caused by a plaque rupture in an 
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epicardial artery or spasm, or any other cause. 36 The sex differences in pathophysiology of ACS do 

therefore not support the belief in differences in ACS symptoms between women and men.

Another reason behind the belief of ‘vague’ symptom presentation in women with ACS might be that 

they seem to present a larger number of symptoms than men with ACS, and this may be interpreted as 

‘vague’ by physicians. 15, 37 Presentation of multiple symptoms may influence the prompt recognition of 

heart disease and initial actions on the part of health care providers. 37, 38 In a study from 2018, with 

2009 women and 976 men hospitalized for myocardial infarction, healthcare providers initially thought 

symptoms of women (53.4%) were less often heart-related than in men (36.7%). 37 In that study women 

and men had the same chest pain symptoms, but women reported more additional symptoms. 37 In our 

study, the call duration and the number of GP consultations by the triage nurse were similar among 

women and men, suggesting that triage nurses seem not to experience more difficulties in interpreting 

symptoms in women than men. This is in line with a prospective study with 2,795 patients with chest 

discomfort in ED-setting that showed the physicians’ diagnostic uncertainty for the presence of ACS in 

women was not more common as compared to men.39 

Interestingly, in the majority of calls in our study someone else than the patient called the OHS-PC 

(women with ACS 69.4%, without ACS 47.7%, and men with ACS 65.8%, and without ACS 52.8%). This 

was also highlighted in an Australian study among 1,681 patients with an acute myocardial infarction; in 

90.5% of the women with AMI someone else called on behalf of the patient and in 87.8% of the men 

with AMI. 40 According to protocol in OHS-PC, triage nurses ask the patient to the phone, this to prevent 

loss of (paralinguistic) information from the patient him/herself. In our study, in about 50% of the 

conversations the patient took over the phone call. 

Strengths and limitations

A major strength is that we could analyse the very initial conversation with symptom presentation of a 

large sample of patients calling the OHS-PC because of chest discomfort. We analysed the conversations 

without knowledge of the eventual diagnosis and have prevented risk of hindsight bias of the researcher 

or recall bias of the patient. Another strength is that we performed gender subgroup analyses combined 

with interaction analyses across gender, to investigate whether there are indications that ACS related 

symptoms differ among men and women. Furthermore, our results are generalizable to comparable 

primary care settings, e.g. UK and Scandinavian countries, and possibly some other European countries.3 
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Our results may even be generalizable to EMS settings, since the prior probability of having an ACS is 

comparable in EMS setting as in OHS-PC settings. 4 41

As the intention of our analysis was to describe whether symptoms were different in patients with ACS 

from patients without ACS in women and men separately, none of our results can be used to adjust 

interview questions for the triage nurses. For that purpose, prediction rule development with 

multivariable analyses is necessary. Also, only with multivariable analysis it can be truly investigated 

whether the potential differences are clinically relevant in prediction of ACS. Another limitation is 

missing values on some clinical variables, a phenomenon common in routine care data, and therefore 

the results should be interpreted with caution. 

Conclusions 

Our results indicate there were more similarities than differences in symptoms associated with the 

diagnosis ACS for women and men. Important exceptions were pain severity and radiation of pain in 

women. However, whether these differences have an impact on predicting ACS needs to be further 

investigated with multivariable analyses. 
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Table 1. Baseline characteristics of 993 (55.3%) women and 802 (44.7%) men patients contacting the OHS-PC with chest discomfort (pain, 
pressure, tightness, or discomfort)

993 women 802 menCharacteristics

ACS

N = 85  (8.6%)

No ACS

N = 908 (91.4%)

p-value

Difference (95% CI)

ACS 

N = 120 (15.0%)

No ACS

N = 682 (85.0%)

p-value

Difference (95% CI) P-value 

interaction 

gender

Mean age in years (SD) 73.6 (±14.1) 57.8 (±20.1) <0.001 15.8 (11.4-20.2) 67.2 (±13.0) 56.9 (±19.2) <0.001 10.3 (6.7-13.9) 0.094

Call characteristics

Mean call duration in min (SD)

Mean patient’s introduction in min (SD)

Triage nurse consulted the GP

Someone else called on behalf of patient

6:47 (±5:16)

0:14 (± 0:08)

35 (41.2)

59 (69.4)

7:47 (±3:48)

0:19 (±0:13)

483 (53.2)

433 (47.7)

0.021

<0.001

0.034

<0.001

1.00 (0.19-1.80)

0.05 (0.02-0.09)

12.0 (0.3-22.9)

21.7 (10.1-31.6)

6:31 (±3:13)

0:16 (±0:11)

64 (53.3)

79 (65.8)

7:33 (±3:42)

0:19 (±0:14)

381 (55.9)

360 (52.8)

0.004

0.060

0.607

0.008

1.02 (0.37-1.68)

0.03 (0.00-0.06)

2.5 (-7.3-12.6)

13.0 (3.0-22.2)

0.803

0.042

0.208

0.251

The patient or person who called 

expressed concerned (n=922)

36 (97.3) 409 (88.9) 0.109 8.4 (-5.0-12.6) 52 (96.3) 321 (86.5) 0.041 9.8 (-0.9-14.8) 0.935

Chest pain (n=1739)

Severe Pain (>7 on a scale 0-10) (n=753)

Duration 

 > 15 min (n=1501)

 < 12 hrs (n=1563)

Location (n=1267)*

81 (98.8)

17 (65.4)

66 (100)

60 (85.7)

817 (93.1)

147 (38.1)

729 (95.8)

575 (72.7)

0.055

0.006

0.102

0.018

5.7 (-0.8-8.0)

27.3 (5.7-44.7)

4.2 (-2.8-6.0)

13.0 (1.7-20.6)

110 (92.4)

13 (23.6)

99 (97.1)

88 (81.5)

624 (94.5)

87 (30.4)

541 (94.6)

431 (72.6)

0.364

0.312

0.292

0.052

2.1 (-2.3-9.0)

6.8 (-7.9-18.3)

2.5 (-3.8-5.6)

8.9 (-0.6-16.5)

0.048

0.007

0.998

0.490

Page 20 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

20

Retrosternal  

Right or left side thorax 

Type of pain (n=1334)**

Pressing/heavy/tightening

Stabbing 

Radiation of chest pain (n=1391) ***

Any location

   Arm 

   Between the shoulder blades 

   Jaws 

33 (62.3)

14 (26.4)

44 (78.6)

8 (14.3)

61 (85.9)

31 (75.6)

11 (52.4)

10 (50.0)

263 (40.3)

260 (39.8)

423 (61.5)

155 (22.5)

485 (68.6)

188 (45.9)

159 (41.7)

66 (22.9)

0.002

0.054

0.011

0.152

0.002

<0.001

0.336

0.007

22.0 (7.1-35.2)

13.4 (-1.2-24.8)

17.1 (3.2-27.2)

8.2 (-4.6-16.4)

17.3 (6.0-25.0)

29.7 (12.8-42.2)

10.7 (-12.0-32.5)

27.1 (4.3-49.7)

42 (52.5)

26 (32.5)

78 (82.1)

8 (8.4)

65 (63.7)

47 (56.0)

14 (27.5)

1 (2.6)

191 (39.7)

211 (43.9)

284 (57.4)

131 (26.5)

292 (57.1)

117 (34.8)

91 (29.4)

28 (11.3)

0.032

0.057

<0.001

<0.001

0.218

<0.001

0.781

0.098

12.8 (0.5-24.8)

11.4 (-1.0-22.2)

24.7 (14.3-32.9)

18.1 (9.2-24.1)

6.6 (-4.5-16.7)

21.1 (8.7-32.9)

1.9 (-13.4-14.3)

8.7 (-4.6-14.1)

0.323

0.757

0.368

0.141

0.071

0.339

0.352

0.015

Shortness of breath (n=1365) 47 (72.3) 455 (66.3) 0.328 6.0 (-7.2-16.7) 53 (60.9) 329 (62.4) 0.788 1.5 (-9.5-13.3) 0.355

Symptoms similar to previous cardiac 

event (n=748)

13 (32.5) 79 (21.4) 0.108 11.1 (-3.0-28.4) 27 (52.9) 92 (32.1) 0.004 20.8 (5.4-35.8) 0.532

ANS-related symptoms 

Sweating (n=1130)

Nausea or vomiting (n=808)

Pallor or ashen skin (n=652) 

Dizziness or near fainting n=1599)

28 (49.1)

16 (44.4)

20 (55.6)

13 (18.6)

234 (42.5)

240 (56.2)

110 (35.5)

197 (24.4)

0.340

0.173

0.019

0.277

6.6 (-7.4-20.7)

11.8 (-6.2-28.6)

20.1 (1.9-37.0)

5.8 (-6.0-14.3)

43 (52.4)

27 (45.8)

28 (53.8)

17 (15.9)

170 (38.5)

122 (42.7)

103 (40.6)

127 (20.7)

0.015

0.661

0.078

0.249

13.9 (16.7-25.8)

3.1 (-11.1-17.7)

13.2 (-2.3-28.3)

4.8 (-4.3-11.9)

0.418

0.186

0.545

0.963

Medical history
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CV disease or risk factors (n=1461)

    Coronary artery disease (n=966)

    Hypertension (n=756) 

    Diabetes mellitus (n=745)

    Hypercholesterolemia (n=679)    

54 (78.3)

17 (42.5)

22 (71.0)

12 (41.4)

8 (36.4)

407 (57.5)

114 (25.1)

142 (35.1)

56 (14.6)

81 (23.2)

0.001

0.017

<0.001

<0.001

0.161

20.8 (8.4-30.2)

17.4 (1.7-34.3)

35.9 (16.0-50.7)

26.8 (9.0-46.5)

13.1 (-5.8-36.4)

75 (72.1)

45 (57.0)

17 (47.2)

12 (28.6)

19 (45.2)

359 (61.9)

151 (38.4)

94 (33.0)

59 (20.3)

62 (23.3)

0.046

0.002

0.091

0.220

0.003

10.2 (-0.3-19.3)

18.6 (5.9-30.5)

14.2 (-3.0-32.1)

8.3 (-5.1-25.1)

21.9 (5.8-38.6)

0.179

0.927

0.094

0.079

0.527

*P-value comparing retrosternal or left/right side thorax vs. others locations of pain together (restrosternal, left/right side thorax, back/shoulder, epigastric region) 

** Pressing/ heavy/tightening pain vs. other types of pain (stabbing, burning, cramping, tearing). Stabbing pain: stabbing vs. other types of pain (pressing/heavy/tightening, burning, cramping, tearing)

*** P-value comparing radiation arm or back/shoulder or jaws vs. no radiation

NRS: Numeric Rating Scale 

ANS-related symptoms: Autonomous nervous system related symptoms 

CV disease or risk factors; a history of previous coronary artery disease, heart failure, stroke, cardiac arrhythmia, hypertension, and/or diabetes (patient reported

Coronary artery disease: History of prior MI, PCI, CABG, stable or unstable angina pectoris (patient reported)
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Table 2. Diagnosis of 1,795 patients who contacted the OHS-PC for chest discomfort (pain, pressure, 

tightness, or discomfort), divided in women and men 

Women n= 993 (55.3%) Men n=802 (44.7%) p-value

Acute coronary syndrome

      STEMI

     NSTEMI

     UAP

     Non-classified ACS

85 (8.6)

16 (18.8)

41 (48.2)

17 (20.0)

11 (13.0) 

120 (15.0)

39 (32.5)

44 (36.7) 

33 (27.5)

4 (3.3)

<0.001

0.037

0.114

0.250

0.013

Life threatening events (LTE’s)

    Pulmonary embolism

    Thoracic aortic dissection

    Acute abdominal aneurysm

   Other*

22 (2.2)

6 (27.3)

4 (18.2)

3 (13.6)

9 (40.9)

23 (2.9)

7 (30.4)

2 (8.7)

2 (8.7)

12 (52.2)

0.448

0.815

0.349

0.598

0.449

Non-urgent cardiovascular 

diseases**

194 (19.5) 170 (21.2) 0.384

Non-cardiac chest pain, not further 

specified ***

163 (16.4) 159 (19.8) 0.061

Musculoskeletal pain 199 (20.0) 113 (14.1) 0.001

Psychogenic disorders 139 (14.0) 67 (8.4) <0.001

Gastrointestinal tract disorders 76 (7.7) 62 (7.7) 0.951

Respiratory tract disorders 52 (5.2) 45 (5.6) 0.727

Other non-urgent diagnoses*** 63 (6.3) 43 (5.4) 0.380

*Acute heart failure, stroke, severe COPD exacerbation, sepsis, coronary spasm probably caused by 

hypokalaemia, diabetic ketoacidosis, epileptic insult, bleeding from oesophageal varices, ovarian torsion, 

ventricular fibrillation.
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** Stable angina pectoris (including atypical chest pain), stable heart failure, arrhythmias, hypertension

*** Cardiac pathology unlikely after cardiologist’s diagnostic work-up, but without differential diagnosis

**** Amongst others: anaemia, malignancy, vasovagal collapse, side effects medication, dermatologic diseases 
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Table 3. Association between urgency allocation, diagnose ACS and other life threatening events (LTE) 

Women ACS n=85 (8.6%) No ACS n=908 (91.4%) p-value 1* p-value 2**

U1 62 (72.9) 371 (40.9)

U2 12 (14.1) 231 (25.4)

U3-U5 11 (13.0) 306 (33.6)

<0.001 <0.001

Men ACS n=120 (15.0%) No ACS n=682 (85.0%)

U1 84 (70.0) 290 (42.5)

U2 19 (15.8) 142 (20.8)

U3-U5 17 (14.2) 250 (36.7)

<0.001 <0.001

Women ACS or LTE n=107 (10.8%) No ACS or LTE n=886 (89.2%)

U1 71 (66.4) 362 (40.9)

U2 21 (19.6) 222 (25.1)

U3-U5 15 (14.0) 302 (34.0)

<0.001 <0.001

Men ACS or LTE n=143 (17.8%) No ACS or LTE n=659 (82.2%)

U1 96 (67.1) 278 (42.2)

U2 24 (16.8) 137 (20.8)

U3-U5 23 (16.1) 244 (37.0)

<0.001 <0.001

* P-value 1: U1 vs. U2, U3, U4 and U5

** P-value 2: U1,U2 vs. U3,U4,U5

***LTE = life threatening event. Life threatening events consist of: ACS; pulmonary embolism; thoracic aortic 

dissection; acute heart failure; stroke; abdominal aortic aneurysm; severe COPD exacerbation; diabetic 

ketoacidosis; coronary spasm probably caused by hypokalaemia; epileptic insult; bleeding from oesophageal 

varices; ovarian torsion; ventricular fibrillation. 
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9 OHS-PC in the Netherlands
Total telephone triage calls in the period 2014-2016

n=1,200,000

ICPC and keyword
selection

Random 
sample

Triage calls 
re-listened

n= 2515

Calls excluded n= 778
• Age of patients < 18 years n= 187
• Recording is not a triage call n = 260
• Recording not found n=188
• Patients not living in the vicinity of 

Utrecht n=143

No follow-up data provided by GP 
n=720

Total calls 
with follow-up

n=1795

Figure 1. Flowchart study population 

Women n=993 Men n=802

ACS n=85 
(8.6%)

ACS n=120 
(15.0%)

No ACS n=908 
(91.4%)

No ACS n=682 
(85.0%)
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Supplementary file 

 

Appendix-Table 1: Overview of ICPC-codes used to select calls 

ICPC code Calls of patients with ACS 

N=205 (%) 

Calls of patients without ACS  

N=1,590 (%) 

K01 Pain attributed to the heart 112 (54.6) 485 (30.5) 

K02 Pressure/tightness attributed to the heart 39 (19.0) 184 (11.6) 

K03 Other cardiovascular pain 1 (0.5) 6 (0.4) 

K24 Fear of heart attack 1 (0.5) 8 (0.5) 

K74 Angina pectoris 19 (9.3) 101 (6.4) 

K75 Acute myocardial infarction 7 (3.4) 22 (1.4) 

K76 Other/chronic ischaemic heart disease 0 (0.0) 2 (0.1) 

K77 Heart failure 0 (0.0) 11 (0.7) 

K93 Pulmonary embolism 0 (0.0) 15 (0.9) 

L04 Chest discomfort 25 (12.2) 689 (43.9) 

P74 Anxiety disorder 0 (0.0) 12 (0.8) 

R02 Shortness of breath 1 (0.5) 36 (2.3) 

R98 Hyperventilation 0 (0.0) 10 (0.6) 
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Appendix-Table 2: Urgency levels 

Urgency level Implication 

U0 Reanimation 

U1 Life-threatening, GP/ ambulance should arrive within 15 minutes 

U2 Emergency, GP should arrive within 60 minutes 

U3 Urgent, consultation by GP within three hours 

U4 Routine, consultation by GP the same day 

U5 Advice given by triage nurse 
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Appendix-Table 3: Relation of caller to patient in women and men with ACS 

 Women  

n= 85 (8.6%) 

Men  

n = 120 (15.0%) 

P-value 

Someone else calls on behalf of patient 

   Partner 

   Son, daughter or other family member 

   Nurse  

   Other (neighbour, friend, colleague) 

59 (69.4) 

16 (18.8) 

20 (23.5) 

15 (17.6) 

8 (9.4) 

79 (65.8) 

64 (53.3) 

8 (6.7) 

4 (3.3) 

3 (2.5) 

0.590 

<0.001 

0.001 

<0.001 

0.030 

Patient takes over the phone call on request 

of the triage nurse 

27 (45.8) 58 (73.4) <0.001 
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies 

Item 
No Recommendation

Page
No

(a) Indicate the study’s design with a commonly used term in the 
title or the abstract

1,3Title and abstract 1

(b) Provide in the abstract an informative and balanced summary of 
what was done and what was found

3

Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation 

being reported
5,6

Objectives 3 State specific objectives, including any prespecified hypotheses 6

Methods
Study design 4 Present key elements of study design early in the paper 6
Setting 5 Describe the setting, locations, and relevant dates, including periods 

of recruitment, exposure, follow-up, and data collection
6,7

Participants 6 (a) Give the eligibility criteria, and the sources and methods of 
selection of participants

6,7

Variables 7 Clearly define all outcomes, exposures, predictors, potential 
confounders, and effect modifiers. Give diagnostic criteria, if 
applicable

6,7

Data sources/ 
measurement

8*  For each variable of interest, give sources of data and details of 
methods of assessment (measurement). Describe comparability of 
assessment methods if there is more than one group

6,7

Bias 9 Describe any efforts to address potential sources of bias 8
Study size 10 Explain how the study size was arrived at 7
/Quantitative 
variables

11 Explain how quantitative variables were handled in the analyses. If 
applicable, describe which groupings were chosen and why

8

(a) Describe all statistical methods, including those used to control 
for confounding

8

(b) Describe any methods used to examine subgroups and 
interactions

8

(c) Explain how missing data were addressed 14
(d) If applicable, describe analytical methods taking account of 
sampling strategy

Statistical methods 12

(e) Describe any sensitivity analyses 8

Results
(a) Report numbers of individuals at each stage of study—eg 
numbers potentially eligible, examined for eligibility, confirmed 
eligible, included in the study, completing follow-up, and analysed

19 (figure 1)

(b) Give reasons for non-participation at each stage 19 (figure 1)

Participants 13*

(c) Consider use of a flow diagram 19
(a) Give characteristics of study participants (eg demographic, 
clinical, social) and information on exposures and potential 
confounders

7Descriptive data 14*

(b) Indicate number of participants with missing data for each 
variable of interest

20,21 (table 1)

Outcome data 15* Report numbers of outcome events or summary measures 9
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2

(a) Give unadjusted estimates and, if applicable, confounder-
adjusted estimates and their precision (eg, 95% confidence interval). 
Make clear which confounders were adjusted for and why they were 
included

n.a.

(b) Report category boundaries when continuous variables were 
categorized

20,21 (table 1)

Main results 16

(c) If relevant, consider translating estimates of relative risk into 
absolute risk for a meaningful time period

NA

Other analyses 17 Report other analyses done—eg analyses of subgroups and 
interactions, and sensitivity analyses

9,10 (subgroup 
diabetes)

Discussion
Key results 18 Summarise key results with reference to study objectives 11
Limitations 19 Discuss limitations of the study, taking into account sources of 

potential bias or imprecision. Discuss both direction and magnitude 
of any potential bias

14

Interpretation 20 Give a cautious overall interpretation of results considering 
objectives, limitations, multiplicity of analyses, results from similar 
studies, and other relevant evidence

13,14

Generalisability 21 Discuss the generalisability (external validity) of the study results 14

Other information
Funding 22 Give the source of funding and the role of the funders for the present 

study and, if applicable, for the original study on which the present 
article is based

2

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 
available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 
available at www.strobe-statement.org.
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