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ABSTRACT

Background and objective: Reducing patient decision delay — the time elapsed between symptom onset and the moment the patient decides to seek medical attention —
can help improve acute coronary syndrome survival. Patient decision delay is typically investigated in retrospective studies of acute coronary syndrome survivors
that are prone to several biases. To offer an alternative approach, the goal of this research was to investigate anticipated patient decision delay in the general
population in response to different symptom clusters.

Methods: We developed scenarios representing four commonly experienced symptom clusters: classic (chest symptoms only), heavy (a large number of very intense
symptoms including chest pain), diffuse (mild symptoms including chest pain), and weary (mild symptoms without clear chest involvement). The scenarios were
administered in random order in a representative survey of 1002 adults >55 years old from the non-institutionalized general population in Spain. We measured help-
seeking intentions, anticipated patient decision delay (waiting >30 min to seek help), and symptom attribution.

Results: Patient decision delay was most common in the diffuse scenario (55%), followed by the weary (34%), classic (22%), and heavy (11%) scenarios. Attributing
the symptoms to a cardiovascular cause and intentions to call emergency services were least frequent in the weary and diffuse scenarios. Women were less likely to
intend to seek help than men in the classic (OR = 0.48, [0.27, 0.85], diffuse (OR = 0.67, [0.48, 0.92]), and weary (OR = 0.66, [0.44, 0.98]) scenarios, despite being
more likely to attribute symptoms to cardiovascular causes. Participants with traditional cardiovascular risk factors (e.g., diabetes, hypercholesterolemia, hyper-
tension) reported faster help-seeking, whereas participants with obesity and history of depression were more likely to delay.

Discussion: The diverse manifestations of acute coronary syndrome generate fundamentally different appraisals. Anticipated patient decision delay varies as a
function of socio-demographic characteristics and medical history, supporting findings from studies with patients who experienced ACS. Measuring anticipated
patient decision delay in the general population can help reveal potential barriers to help-seeking and capture effects of population interventions.

1. Introduction patients with ST-segment elevation myocardial infarction (STEMI)

treated with primary angioplasty, each 30 additional minutes of delay

Despite significant improvements in the past decades, acute coronary
syndrome (ACS) remains a leading cause of mortality and disability,
producing more than 9 million deaths annually worldwide (Mensah
et al., 2023). Timely administration of treatment is key for managing
ACS (Byrne et al., 2023). Longer delays in the time between symptom
start and administration of treatment have been associated with worse
clinical outcomes and higher mortality (Fu et al., 2020). To illustrate, in

were found to increase the risk of death by 7% (De Luca et al., 2004).
The term prehospital delay is used to describe the time elapsed from
the moment the symptoms start until treatment is received and can be
divided into two major components: patient decision delay (PDD) and
health system delay (Mackay et al., 2014). PDD describes the time be-
tween symptom onset and the moment the patient decides to seek
medical attention, whereas health system delay refers to the time
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between the moment the patient contacts the health system until
treatment is administered. PDD is estimated to contribute the largest
proportion of the total time to treatment (Wechkunanukul et al., 2017),
suggesting that improving patient decision making in ACS is key for
further boosting patient outcomes. However, most studies measure total
prehospital delay, without differentiating the PDD component and its
unique determinants (Mackay et al., 2014).

Both mass media and personalized approaches can be successful at
reducing prehospital delays by addressing some of the decision de-
terminants involved, such as psychological barriers (Hoschar et al.,
2020). However, research in this area is typically carried out in retro-
spective studies of ACS survivors or patients who contacted emergency
services for chest pain (Arrebola-Moreno et al., 2020; Wechkunanukul
etal., 2017). Such studies are prone to recall and survivorship biases and
can only offer partial understanding of what factors drive people to
delay help-seeking. To illustrate, cognitive impairment post-ACS and the
large emotional impact of the event can distort patients’ memories of
events (Zhao et al., 2020). More importantly, retrospective studies leave
out the most vulnerable populations by excluding patients who did not
survive or were too ill to participate in a study.

An alternative approach exists, whereby healthy people at risk of the
disease are asked to report anticipated (i.e., hypothetical) decision de-
lays in response to symptoms (Pedersen et al., 2018; Petrova et al., 2020,
2021). This approach has been widely used to study help-seeking delays
for cancer symptoms, producing useful results that have informed
population campaigns (Lai et al., 2021; Power and Wardle, 2015). The
minority of studies that adopted such an approach in ACS have focused
on help-seeking for a hypothetical heart attack (Blakeman et al., 2023;
Daponte-Codina et al., 2022) or acute chest pain (Wang et al., 2023).
However, about 55% of patients who survive an ACS do not initially
attribute their symptoms to a cardiac cause (Birnbach et al., 2020),
something that is associated with longer delays (Arrebola-Moreno et al.,
2020a) and shows that it is important to understand people’s reactions
to unlabeled symptom experiences.

Patients’ responses to chest pain may also vary depending on its
intensity and the presence of other symptoms. Whereas chest pain is the
most frequently experienced symptom in both men and women, about
20-25% of ACS patients do not experience chest pain at all (van Oos-
terhout et al., 2020). In addition, women are about 30% less likely to
experience it than men (van Oosterhout et al., 2020), contributing to a
large gender gap in patient decision delay and ACS outcomes
(Bugiardini et al., 2017; Haider et al., 2020; Stehli et al., 2021). Hence,
to study anticipated PDD in the general population, it is necessary to
consider how ACS symptoms cluster to generate different presentations
of ACS and how these are perceived and acted upon by different
socio-demographic groups. Previous research shows that both
socio-demographic characteristics and medical history influence
help-seeking for ACS. In particular, older individuals, women, in-
dividuals with lower socio-economic background, and with a history of
diabetes, hypertension, heart failure, or smoking experience longer de-
lays, whereas those with a history of angina or coronary heart disease
experience shorter delays (Allmark et al., 2011; Wechkunanukul et al.,
2017).

The potential importance of symptom clusters in help-seeking for
ACS is also supported by two widely used theoretical models in the study
of patient delay. The General Model of Total Patient Delay (Andersen
et al., 1995; Scott and Walter, 2010) is a model specific to the
help-seeking process that starts with the detection of somatic informa-
tion (e.g., unexplained symptoms) and divides patient decision delay
into two stages. The first stage, called appraisal delay, describes the time
a person takes to evaluate the new somatic information and decide
whether it suggests a disease might be present. The second stage, called
illness delay, describes the time elapsed from deciding a disease might
be present to deciding to seek help. According to this model, the type
and nature of symptoms experienced would have a strong influence on
the length of appraisal delay, whereas knowledge about the disease
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would influence illness delay (Scott and Walter, 2010).

The Common Sense Model of Self-Regulation (Baxter and Allmark,
2013; Hagger and Orbell, 2022; Leventhal et al., 2016) posits that un-
explained symptoms are interpreted as threat signals that evoke specific
cognitive representations of the illness. Information regarding illnesses
is stored in memory as “illness prototypes” that are formed and updated
through knowledge (social and cultural) and experience (personal and
vicarious). A mismatch between the symptom experience and the dis-
ease prototype can lead individuals to activate inappropriate coping
responses or wait to take any action until something changes. This
suggests that symptom clusters that have a lower match with what
people consider a symptom presentation indicative of ACS may result in
longer PDD.

Empirical evidence supporting the mechanisms proposed by both
models comes from studies showing that longer delays are experienced
by patients who report symptom incongruence (Abed et al., 2015) or
symptoms without clear chest involvement (Allmark et al., 2011), pa-
tients who recognize fewer symptoms of ACS (Wechkunanukul et al.,
2017), and patients who do not initially attribute their symptoms to a
cardiac cause (Arrebola-Moreno et al., 2020), in other words, patients
who were less likely to have experienced a “match” between the expe-
rienced symptoms and their illness prototype.

The goals of this research were to investigate anticipated PDD in the
general population in response to naturalistic scenarios representing
common symptom clusters and describe how it varies as a function of
diverse socio-demographic and medical history variables in the Spanish
Cardiobarometer Study. Our primary aim was to investigate how
different symptom clusters influence help-seeking intentions, antici-
pated PDD, and symptom attributions. Based on the previous literature
reviewed above, we hypothesized that people would be more likely to
seek help for symptom clusters with a clear intense chest involvement.
Secondary aims included investigating how diverse socio-demographic
characteristics (including sex, age, and socio-economic status) and
medical history variables (including the presence of cardiovascular
history and risk factors) influence help-seeking intentions, anticipated
PDD, and symptom attributions in response to different symptom
clusters.

2. Method

The study methodology was pre-registered before data collection on
AsPredicted.org (#68635, https://aspredicted.org/fr7ju.pdf).

We conducted a survey of the non-institutionalized general popula-
tion of adults 55 years old or older residing in Spain. The survey was
designed to be representative of the reference Spanish population based
on sex, age, and place of residence distribution. The minimum age re-
striction was applied to achieve a sample at relatively higher risk of
developing ACS. The survey consisted of computer-assisted telephone
interviews based on a structured questionnaire with a duration of about
25 min. Data collection was commissioned to a specialized market
research company (Demometrica). Three main data sources were used
to contact potential participants including the Spanish National Tele-
communications Market Commission database, the IBERINFO database,
and a database based on random mobile number generation. These da-
tabases meet the criteria of the Data Protection law, contain more than 9
million landline and mobile phone numbers, and are regularly updated.

The survey used stratified random sampling and stratification based
on sex, age group, and residence. The distribution of the sample by sex
and age was designed proportional to the resident population of Spain
aged 55 and over. The selection of households was carried out in a
strictly random manner with probability proportional to residence unit
size. The selection of the last unit (person to be interviewed) was based
on a random selection of households with people aged 55 and over, with
only one person interviewed per household. Data collection took place
during 3 weeks in June 2021 and was conducted by trained in-
terviewers, who were previously familiarized with the study protocol.
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Standard data quality control was performed, including software checks,
interview supervision, and examination of pilot data.

Participants were invited to participate in a survey about “seeking
medical help”. In total, 1002 interviews were conducted. The response
rate was 42.4% considering all contacted households, and 60.4%
considering only households with individuals over 55 and discounting
the households that were generally not interested in participating in
surveys. The sample size was based on the funding available. Assuming a
95% confidence level and a population of 15,740,719 individuals aged
55 years and older residing in Spain in 2021 according to the National
Institute of Statistics (https://www.ine.es/), the obtained sample size
allows estimations with a 3.1% margin of error.

2.1. Scenario design

To create naturalistic scenarios that capture a variety of experiences
and realistic manifestations of ACS, we conducted a comprehensive
literature review of studies that reported symptom clustering in patients
with ACS. We developed four scenarios drawing from 11 empirical
studies that encompassed over 7000 patients (53% male, 63 years old on
average) (Aragjo et al., 2018; DeVon et al., 2010; Kim et al., 2018;
Lindgren et al., 2008; McKee et al., 2018; McSweeney et al., 2010; Riegel
et al., 2010; Rosenfeld et al., 2015; Ryan et al., 2007, 2019; Ryan and
Zerwic, 2004), three systematic reviews with or without meta-analysis
(Bruyninckx et al., 2008; DeVon et al., 2017; van Oosterhout et al.,
2020), and one narrative review (DeVon et al., 2016). The scenarios
were designed to approximate the experience of at least more than half
of patients who suffer ACS, according to the literature. The character-
istics and full text of the four scenarios are shown in Fig. 1. The scenarios
were reviewed for fidelity by practicing cardiology professionals,
including an interventional cardiologist with more than 35 years of
experience and a cardiac nurse with more than 15 years of experience,
and by two research psychologists who had listened to more than 200
ACS patients narrate their symptom experience in interviews.

The four scenarios were presented in a randomized order and for
each scenario participants answered the questions described below. For
all questions, interviewers recorded when the person answered “I don’t
know” or did not respond, although these were not presented as answer
options for participants.

Introduction
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2.2. Dependent measures

Help-seeking intentions. Participants were asked if they would seek
help (yes or no) in each scenario.

Anticipated prehospital decision delay (PDD). Those who said they
would seek help, were further asked how long they would wait to seek
help, asking them to indicate the time in minutes, hours, days or weeks.

Type of help. Those who said they would seek help were asked what
kind of help they would seek and their free text answers were coded into
one of 12 categories by interviewers: 1) call emergency services (061,
112), 2) go to the hospital or emergencies, 3) go to a local health center,
4) call or request an appointment with the general practitioner (GP), 5)
call or request an appointment with another doctor, 6) call a local
healthcare center, 7) use the telemedicine button, 8) call a family
member, 9) call a co-worker, 10) call a neighbor or go out on the street,
11) would not know what to do, and 12) other, whereby the action was
recorded in short text.

Symptom attribution. Participants were asked if they thought they had
a medical problem in each scenario (yes or no) and if they said yes, they
were asked to identify the type of problem or disease. Answers were
recorded in short free text (generally 1 to 4 words) and were classified
into one of 7 categories by two independent coders (DP and DG)
following a pre-established coding scheme (see Table S1). The first coder
(DP) reviewed the open-ended answers and established the coding
scheme and rules. The seven categories included 1) heart attack-related
(interpretations that specifically mentioned terms related to a heart
attack or cardiac arrest), 2) tension-related (interpretations mentioning
tension or arterial blood pressure), 3) other cardiovascular (other
diverse or non-specific cardiovascular interpretations not included in
the first category such as cardiac, heart, or cardiovascular problems,
stroke, arrhythmias ...), 4) respiratory (interpretations referring to lung
or respiratory issues, covid, or asthma), 5) psychological or external
explanations (references to stress, anxiety, fatigue, or other psycholog-
ical or external factors), 6) others (remaining responses that do not fit in
any category), and 7) does not know. The second coder independently
applied the coding scheme to all responses and concordance between the
two coders was checked. Conflicts were minimal (occurring on between
1% and 4% of responses, depending on scenario) and were resolved by
the first coder.

-@-Cardiobarémetro

Next, I'm going to read a medical example and I'm going to ask you some questions. Imagine that
you are at home or at work doing what you usually do.

A large number of very
intense symptoms, including

Chest symptoms only.

Mild symptoms without clear
chest involvement.

Mild symptoms including

chest pain.

chest pain.

“You suddenly feel strong
pain in your chest, along
with intense pressure and
discomfort. This pain
spreads to your shoulders,
arms, and back. You also
feel extremely tired, short
of breath, and dizzy.
Additionally, you are
sweating profusely,
experiencing chest
palpitations, nausea, and

“You suddenly feel strong

pain in your chest, along

with intense pressure and
discomfort.”

“Then you experience
intense fatigue, along with
a strong feeling of
shortness of breath and
dizziness.”

“Then you feel mild chest
pain, along with a slight
sense of tiredness, fatigue,
and shortness of breath.”

K / k indigestion.” /

- \ /

Fig. 1. Full description of the symptom cluster scenarios. Note: The scenario names are broadly based on clinical descriptions in previous studies on symptom
clusters and are used for the purpose of ease of reference. They may be subject to different interpretations and are not meant to be shown to participants.
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2.3. Socio-demographic variables

Participants were classified in terms of sex (male, female, or other
based on self-identification), age (55-64, 65-74, and 75 and more), civil
status (single, married or with partner, separated or divorced, widowed,
and other), residence (rural vs. city or metropolitan), and living alone
(yes vs. no). Socio-economic status (SES) was determined based on
questions about occupation and education and was classified into
“high”, “middle”, and “low” based on criteria developed by the Spanish
Society of Epidemiology (Domingo-Salvany et al., 2013). The “high” SES
group comprised social classes I (Directors and managers of establish-
ments of 10 or more employees and professionals traditionally associ-
ated with university degrees) and II (Directors and managers of
establishments of less than 10 workers, professionals traditionally
associated with university diplomas and other technical support pro-
fessionals. Sportsmen and artists), the “middle” social classes III (Inter-
mediate occupations) and IV (self-employed workers), and the “low”
social classes V (Supervisors and workers in qualified technical occu-
pations), VI (Qualified workers from the primary sector and other
semi-skilled workers), and VII (Unskilled workers).

2.4. Medical history variables

Participants were asked if they had ever been told by a doctor that
they had any of the following conditions (yes versus no): a) myocardial
infarction, angina pectoris, coronary heart disease, heart failure or
stroke, which were used to define a combined dichotomous variable to
identify whether they had a personal history of cardiovascular disease,
and b) diabetes, hypertension, hypercholesterolemia (presented to par-
ticipants as “high cholesterol levels”), overweight, depression, anxiety,
and stress, which were coded as independent dichotomous variables. We
also collected self-reported height in cm and weight in kg, from which
we calculated their Body Mass Index (BMI) as kg/m?, and classified it as
underweight, normal weight, overweight, and obese using common
World Health Organization (WHO) cut-offs (A Healthy Lifestyle - WHO A
healthy lifestyle—WHO recommendations, 2010).

Tobacco smoking and alcohol consumption were measured with
questions used in the periodic National Health Survey of Spain (Spanish
Ministry of Health, National Statistical Institute of Spain, 2018), from

LTS

which participants were classified as “never smokers”, “ex-smokers” or

“current smokers”, and drinking alcohol “never or rarely”, “a few times a
week”, or “daily or almost daily”, respectively.

2.5. Data availability and ethics

The final version of the questionnaire and the raw data are included
as supplementary material on the Open Science Framework (https://osf.
io/kcjt8/). The study contained additional information (symptom
knowledge, risk factor recognition, and psychological questionnaires)
that will be reported elsewhere.

This research was approved by the Ethical committee of the Uni-
versity of Granada (No. 201402400001160) and oral informed consent
was obtained by participants before proceeding with the interview.

2.6. Statistical analyses

Analyses were conducted in IBM SPSS version 28 after applying
sampling weights. We had pre-registered exclusion of participants from
the analyses if they did not answer three or more of the help-seeking
intention questions, but no participants met this criterion.

For analyses, participants were classified as seeking help if they
answered “yes” to the help-seeking question and as not seeking help if
they answered “no” or “I do not know” (help-seeking variable). “I do not
know” answers were very rare: 0.8% in the classic, 0.4% in the heavy,
1.2% in the diffuse, and 2.5% in the weary scenario, respectively, and
were hence grouped with the “no” category. Participants were classified
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into a “no decision delay” group if they said they would seek help within
30 min of symptom onset and into a “decision delay” group if they said
otherwise (i.e., would wait longer than 30 min or would not seek help)
(PDD variable). This 30-min cut-off was based on the distribution of re-
sponses and was reasonable given median decision delay reported in
Spanish samples of ACS survivors (ranging between 30 and 60 min)
(Arrebola-Moreno et al., 2020; Garrido et al., 2020). Using a liberal
criterion, participants were classified as having correct intuitions about
the problem if they mentioned that it was heart-attack-related or car-
diovascular in nature (categories 1 or 3); the rest of categories were
considered as incorrect (symptom attribution variable).

For our main analysis, we described the distribution of responses in
each scenario on the help-seeking, prehospital decision delay, and
problem correct variables. To compare responses between scenarios, we
conducted a repeated-measures logistic regression model (GENLIN
command) using the classic scenario as a reference and calculating odds
ratios (OR) with 95% confidence intervals (CI). We conducted this
analysis unadjusted and adjusted for all demographic and medical his-
tory variables and compared the results.

We then analyzed the responses to each scenario separately using
multiple logistic regression models (GENLIN command) including all
demographic and medical history variables. To also adjust for the effect
of scenario order parsimoniously (there were 24 possible scenario or-
ders), we considered whether the first scenario participants received
contained the landmark symptom of ACS strong chest pain (classic or
heavy) vs. not (weary or diffuse). The robust (Huber-White) estimator
was used in all models and 95% CIs were calculated for parameter es-
timates. In the multivariable analyses we had to exclude 29 participants
who could not be assigned to a socio-economic status group due to never
having worked because in some models the presence of this small group
resulted in convergence problems.

3. Results

The demographic characteristics of the weighted sample are dis-
played in Table 1. Females comprised 53.5% of the study sample. The
majority of participants had low socio-economic status (49%), were
married (70.7%), and lived in rural areas (52.6%); 22.2% reported being
overweight or obese, 16.7% were current smokers, 50.4% drank alcohol
daily or almost daily, and 19.7% had previous cardiovascular history.

3.1. Differences between scenarios

To address our primary aim of investigating how different symptom
clusters influence help-seeking intentions, PDD, and symptom attribu-
tions, we conducted repeated measures logistic regressions with sce-
nario as the repeated factor, using the classic scenario as reference. This
approach allowed us to test our hypothesis that participants will be more
likely to seek help for scenarios with clear intense chest involvement
(classic and heavy) compared to scenarios without clear intense chest
involvement (weary and diffuse). We conducted the analysis with and
without adjusting for socio-demographic and medical history variables.
The results are reported in Table S2 and were very similar with and
without additional variable adjustment. Below we report ORs from the
unadjusted analyses.

Help-seeking. Almost all participants stated that they would seek help
in the heavy scenario (99%), whereas less than two-thirds would seek
help in the diffuse scenario (62%) (see Fig. 2). Using the classic scenario
as reference (92% help-seeking), participants reported help-seeking
much more frequently in the heavy scenario (OR = 6.37, 95% CI
[3.73,10.88], and less frequently in the weary (OR = 0.37, [0.29, 0.47]
and diffuse ones (OR = 0.14, [0.11, 0.18]). These results were in line
with our hypothesis that participants would be more likely to seek help
in the scenarios with clear intense chest involvement (classic and
heavy).

Calling emergency services was the most frequent type of help to be
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Table 1
Characteristics of the study sample. Demographic description of the weighted
study sample (N = 979; unweighted N = 1002).

Variable Category N Percentage
Sex Male 455 46.5
Female 524 53.5
Other 0 0.0
Age 55-64 404  41.3
65-74 300 307
75 and more 275 28.1
Socio-economic status High 281 28.8
Middle 189 193
Low 479  49.0
Never worked 29 2.9
Civil status Single 53 5.4
Married or with partner 692 70.7
Separated or divorced 68 6.9
Widowed 147 15.0
Other 4 0.4
Does not answer 15 1.5
Residence Rural 461 52.6
City or metropolitan 515 47.1
Does not answer 3 0.3
Lives alone Yes 207 21.2
No 764 78.1
Does not answer 8 0.8
Body mass index (kg/m?) Underweight 149 15.2
Normal weight 588 60.1
Overweight 175 17.9
Obesity 42 4.3
Missing 24 2.4
Tobacco smoking Never smoker 439 44.8
Ex-smoker 376 38.5
Current smoker 163 16.7
Alcohol consumption Daily or almost daily 493 50.4
A few times a week 252 25.8
Never or rarely 233 23.8
Medical history Cardiovascular history” 193 19.7
Diabetes history® 189 19.3
Arterial hypertension history” 432 44.2
High cholesterol levels history® 395  40.4
Depression history” 219 224
Anxiety history” 252 258
Stress history” 240 24.6

@ Reported percentage corresponds to “Yes” and remaining percentage cor-
responds to “No”.

sought in all scenarios, ranging from 57.3% in the heavy, 43.5% in the
classic, 35.5% in the weary, to 22.9% in the diffuse scenario (Table 2).
Going to the hospital or emergency room was the second most frequent
option, followed by going to the local healthcare center.

Prehospital decision delay. In the classic scenario, 22% of participants
showed PDD (not seeking help within 30 min, see Fig. 2). Delay was less
common in the heavy scenario (11%, OR = 0.45, [0.37, 0.54]) and more
common in the weary (34%, OR = 1.79, [1.59, 2.08]) and diffuse (55%,
OR = 4.37, [3.71, 5.15]) scenarios.

Symptom attribution. Fifty-five percent of participants had a correct
intuition that symptoms could be cardiovascular in nature in the classic
scenario (Fig. 2). Compared to the classic scenario, participants were
more likely to attribute the problem to cardiovascular causes in the
heavy scenario (70%, OR = 1.93, [1.65, 2.26]) but were much less likely
to do so in the diffuse (27%, OR = 0.30, [0.26, 0.36]) and the weary
(23%, OR = 0.24, [0.21, 0.29]) scenarios. The proportion of participants
attributing symptoms to psychological or external explanations was low,
but was more common in the diffuse and weary scenarios (see Fig. S1).
The weary scenario (that does not include chest pain) also received the
highest percentage of tension-related and respiratory problem
attributions.

3.2. Socio-demographic and medical determinants

Next, to address our goal of investigating how socio-demographic
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Fig. 2. Help-seeking, decision delay, and symptom attribution according
to symptom cluster scenario. Percentage of participants who declare that
they would seek-help (panel A), that they would delay help-seeking 30 min or
more (panel B), and attribute symptoms to a cardiovascular cause (panel C)
according to scenario.

characteristics and medical history variables influence responses to
the different symptom clusters, we conducted multiple logistic re-
gressions on help-seeking intentions, anticipated PDD, and symptom
attributions in each scenario. Fig. 3 displays the descriptive results as a
function of age, sex, and SES. Detailed results from the logistic regres-
sion analyses are reported in Tables S3-5 and Fig. S2, respectively.

3.2.1. “Classic” ACS scenario

Help-seeking. Help-seeking in the classic scenario was less frequent
among females than males, OR = 0.48, [0.27, 0.85] and among the
youngest (55-64 yo) compared to the oldest age group (75+ yo), OR =
0.46, [0.23, 0.93].

Prehospital decision delay. Females were more likely to delay help-
seeking than males, OR = 1.56, [1.07, 2.28], whereas people with car-
diovascular history were less likely to delay, OR = 0.63, [0.41, 0.98].
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Table 2
Type of help sought by respondents. Percentage of respondents according to
the type of help they would seek.

Scenario
Type of help participants would seek Classic  Heavy  Diffuse = Weary
Would not seek help 8.2 1.4 38.3 19.6
Call emergency services (061, 112) 435 57.3 22.9 35.5
Go to the hospital or emergencies 22.9 21.9 12.4 17.2
Go to a local health center 11.2 7.4 12.4 125
Call or request an appointment with the 2.7 2.2 4.3 3.4
general practitioner (GP)
Call or request an appointment with 0.3 0.1 0.3 0.2
another doctor
Call a local health center 5.4 3.6 4.8 5.5
Use the telemedicine button 2.5 2.6 1.7 2.5
Call a family member 2.0 2.3 2.3 21
Call a co-worker 0.4 0.1 0.2 0.1
Call a neighbor or go out on the street 0.8 0.9 0.3 0.8
Look for information on the internet 0.0 0.0 0.0 0.1
Would not know what to do 0.1 0.3 0.1 0.5

Symptom attribution. People with lower SES were less likely to attri-
bute symptoms to a cardiovascular cause compared to people with high
SES (OR = 0.57, [0.42, 0.79]).

3.2.2. “Heavy” ACS scenario

Help-seeking. Help-seeking in the heavy scenario was less frequent
among the oldest age group compared to the youngest (OR = 0.16,
[0.03, 0.75]) and among people who were overweight or obese
compared to normal-range weight (OR = 0.32, [0.11, 0.94]).

Prehospital decision delay. The oldest age group was more likely to
delay help-seeking than the younger 65-74 yo group (OR = 2.8,
1.59-4.99). People with overweight or obesity (OR = 1.71, [1.05, 2.78])
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and people with history of depression (OR = 1.84, [1.08, 3.14]) were
also more likely to delay than people without such conditions.

Symptom attribution. Females (OR = 1.60, [1.11, 2.30]), younger
participants (OR = 1.72, [1.15, 2.56] for 55-64yo vs. 75+ yo), partici-
pants with high SES (OR = 1.98, [1.38, 2.86] vs. low SES), married
participants (OR = 1.89, [1.30, 2.73]), participants with cardiovascular
history (OR = 1.54, [1.04, 2.29]), and participants with history of stress
(OR = 1.58, [1.03, 2.21]) were more likely to attribute symptoms to a
cardiovascular cause.

3.2.3. “Diffuse” ACS scenario

Help-seeking. Help-seeking was less common among women (OR =
0.67, [0.48, 0.92]), younger participants (OR = 0.31, [0.20, 0.46] for
55-64 yo vs. 75+ yo), and participants with high SES (OR = 0.49, [0.35,
0.69] vs. low SES). In contrast, participants with history of hypertension
were more likely to seek help (OR = 1.38, [1.02, 1.85]), as were par-
ticipants who were first presented with a scenario containing strong
chest pain (OR = 1.36, [1.03, 1.79]).

Prehospital decision delay. Younger individuals (OR = 2.52, [1.73,
3.69] for 75+yo vs. 55-64 yo) and participants with high SES (OR =
1.57, [1.03, 2.39]) were more likely to delay help-seeking.

Symptom attribution. Older individuals (OR = 1.60, [1.05, 2.44] for
75+ vs 55-64 yo) and participants who were presented first with a
scenario not containing strong chest pain (OR = 2.36, [1.75, 3.20]) were
more likely to attribute symptoms to a cardiovascular cause.

3.2.4. “Weary” ACS scenario

Help-seeking. Help-seeking was less common among women (OR =
0.66, [0.44, 0.98]), younger participants (OR = 0.48, [0.30, 0.79] for
55-64 yo vs. 75+ yo), and participants with high SES (OR = 0.63, [0.43,
0.92] vs. low SES). In contrast, participants with diabetes (OR = 1.83,
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Fig. 3. Socio-demographic differences in help-seeking, prehospital decision delay, and symptom attribution. Percentage of respondents who would seek
help, who would delay help-seeking 30 min or more, and who attribute the problem to cardiovascular causes according to age group, sex, and socio-economic status.
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[1.08, 3.10]) and high cholesterol history (OR = 1.47, [1.03, 2.08])
were more likely to seek help.

Prehospital decision delay. Females (OR = 1.61, [1.15, 2.26]), younger
individuals (OR =1.71, [2.40, 1.22] for 55-64 vs. 75+ yo), people living
alone (OR = 1.57, [1.03, 2.39]), people who consume alcohol a few
times a week (OR = 1.49, [1.03, 2.15]), and people with a history of
depression (OR = 1.51, [1.03, 2.34]) were more likely to delay help-
seeking.

Symptom attribution. Females (OR = 1.63, [1.13, 2.35]), people with
high SES (OR = 1.49, [1.03, 2.17]), people living in city or metropolitan
area vs. rural (OR = 1.42, [1.03, 1.96]), people not living alone (OR =
1.70, [1.03, 2.79]), people with cardiovascular history (OR = 1.66,
[1.14, 2.44]), and people who were presented first with a scenario not
containing strong chest pain (OR = 1.65, [1.20, 2.24]) were more likely
to attribute symptoms to a cardiovascular cause.

4. Discussion

To investigate anticipated PDD in the general population, we
developed four naturalistic scenarios representing common symptom
clusters experienced by ACS patients. Our findings show that people
appraise the diverse manifestations of ACS in fundamentally different
ways, evidenced by large differences in anticipated help-seeking and
symptom attribution as a function of symptom clusters. Responses var-
ied as a function of sex, age, socio-economic position, and medical his-
tory, largely in line with findings from studies with patients who
experienced ACS. This agreement demonstrates that studying antici-
pated PDD and symptom recognition in response to symptom clusters in
the general population may be a valid methodology that can produce
useful results complementing those from studies of ACS survivors
(Arrebola-Moreno et al., 2020). This methodology can be used in the
future to help reveal potential barriers to help-seeking and capture ef-
fects of population interventions.

Symptoms of ACS occur in clusters that vary among persons but are
relatively homogenous across geographical regions and cultures (DeVon
et al., 2017). Experts have recommended that the public and clinicians
should be educated about symptom cluster presentations rather than
relying on chest pain alone (Jurgens et al., 2022; Kim et al., 2018; Ryan
et al., 2007). To our knowledge, this is the first study that has investi-
gated people’s help-seeking intentions and symptom attributions to
diverse symptom -clusters. The results highlight how participants’
intended behavior differs by cluster, and how these differences are not
homogeneous by sex, age, sociodemographic characteristics or medical
history. Anticipated PDD was most frequent in the diffuse scenario,
followed by the weary, classic, and heavy scenarios. Taking recom-
mended action in case of ACS (i.e., to call emergency services) was also
least frequent in the diffuse, followed by the weary, classic, and heavy
scenarios.

Overall, the diffuse cluster (mild symptoms including chest pain) was
the most difficult to recognize in terms of importance. Previous research
has found that this cluster is more common among older patients and is
associated with higher mortality compared to other symptom pre-
sentations (Riegel et al., 2010; Rodgers et al., 2019). The weary scenario
was the only one that did not include chest pain and was the scenario
that was least frequently attributed to cardiovascular causes (23%),
especially among younger individuals. Symptom presentation without
clear chest pain involvement is characteristic for about 1 in 5 patients
(McKee et al., 2018) and is associated with longer prehospital delays
(Allmark et al., 2011). In both the diffuse and weary scenarios, women
and younger individuals were less likely to intend to seek help, sug-
gesting that they may be at higher risk of negative outcomes if they
experience such symptom clusters (Maas, 2019; Mehta et al., 2019;
Woodward, 2019).

Symptom experience as described in the heavy scenario (a large
number of intense symptoms) is somewhat more frequent among
younger patients and women (DeVon et al., 2017; Riegel et al., 2010).
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The heavy scenario was the only one for which women were equally
likely to seek timely help as men and for which help-seeking was almost
ubiquitous, especially among younger age groups. It was also the sce-
nario with most frequent cardiovascular attributions, although men,
older individuals, people from lower SES groups, and people without
previous cardiovascular history were less likely to recognize it. Hence, it
is perhaps the heavy symptom presentation that most closely matches
people’s preconception or “prototype” about experiencing ACS. Timely
help-seeking in the classic chest-focused presentation was less likely
among women, younger patients, and those without previous cardio-
vascular history. Both the heavy and classic scenarios described a more
sudden as opposed to gradual onset of symptoms, which has been
associated with shorter prehospital delays in ACS patients (Mirzaei
et al., 2020; O’Donnell et al., 2014).

The current results are in line with a substantial body of research
showing gender inequalities in prehospital delays, treatment, and out-
comes of ACS (Haider et al., 2020; Mateo-Rodriguez et al., 2022; Vogel
et al., 2021). Women were less likely to seek help and/or more likely to
delay help-seeking beyond 30 min in three out of the four scenarios
(with and without chest pain), despite being more likely than men to
recognize their cardiovascular nature. Research shows that despite
increasing awareness of gender disparities, women continue to experi-
ence longer patient and system delays, receive less aggressive invasive
treatment and pharmacotherapies, and experience higher mortality
post-ACS (Haider et al., 2020; Mateo-Rodriguez et al., 2022; Nguyen
et al., 2010; Tamargo et al., 2017). The most common ACS symptom in
both men and women is chest pain, although women are less likely to
present it (van Oosterhout et al., 2020). A study from the US found that
about 1 in 2 women believes that men and women have different ACS
symptoms but the symptoms women associate with ACS often do not
reflect how women’s experience is described in the literature (Blakeman
et al., 2023).

Few previous studies have described barriers to women’s help-
seeking that go beyond symptom interpretation (Lefler and Bondy,
2004). A recent study showed that having received an educational
intervention about ACS increased knowledge and decreased delay in
help-seeking for a hypothetical chest pain among men but not among
women (Wang et al., 2023). A survey in six European countries
(including Spain) showed that women were less likely than men to
consider heart disease as one of the most important health problems, to
have discussed risk factors with their doctors, and to have been screened
for cardiovascular risk (Daponte-Codina et al., 2022), showing impor-
tant inequalities in cardiovascular prevention efforts (Gamez et al.,
2016). Further studies using the anticipated PDD methodology could
help shed some light on the observed gender disparities.

Having previous cardiovascular history or classical risk factors (e.g.,
diabetes, hypercholesterolemia, hypertension) was associated with
more timely help-seeking and higher rates of cardiovascular symptom
attributions. This greater ACS awareness may be due to learning from
previous experiences, having received information from healthcare
providers, or having had one’s cardiovascular risk assessed. Previous
studies with ACS patients have shown that those with previous history of
coronary heart disease have shorter prehospital delays (Allmark et al.,
2011; Wechkunanukul et al., 2017) however, findings regarding the role
of other cardiovascular risk factors are inconsistent (Allmark et al.,
2011; Moser et al., 2006). In the current study, participants with over-
weight or obesity were more likely to delay help-seeking in the heavy
scenario, whereas those with previous history of depression were more
likely to delay in the heavy and weary scenarios. The latter is consistent
with research showing that ACS patients who reported being depressed
in the weeks prior to their ACS had longer prehospital delays (Bunde and
Martin, 2006).

There was heterogeneity in the association between SES and the
different study outcomes. One consistent finding was that people with
lower SES were less likely to attribute the symptoms to cardiovascular
causes. However, they were less likely to delay help-seeking in the
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diffuse and weary scenarios compared to people with high SES, a result
that stands in contrast to findings showing that patients from lower SES
background experience longer delays in practice (Moser et al., 2006;
Wechkunanukul et al., 2017). A very similar discrepancy between re-
sults from general population surveys and patient studies has been found
for help-seeking for cancer symptoms and has been attributed to
different barriers experienced by the different SES groups when it comes
to actual help-seeking (Petrova and Sanchez, 2021). The Common Sense
Model of Self-Regulation (Hagger and Orbell, 2022) may offer one
possible explanation for the heterogenous SES effects. It is possible that
people with high SES may be more knowledgeable about diseases in
general, thereby activating multiple illness representations and pro-
totypes to which to compare the described symptoms. This could make
them more likely to consider alternative benign or non-urgent expla-
nations for the more ambiguous symptoms in the diffuse and weary
scenarios, making them less likely to intend to seek help. In contrast, SES
had no significant effects on help-seeking in the scenarios with clear
intense chest pain (heavy and classic), the most widely recognized
symptom of ACS. Further studies are needed to understand how SES
influences actual and anticipated help-seeking for ACS.

Limitations of the study include potential selection biases related to
survey non-response. For instance, 53% of the 203 interviews that
started but could not completed were conducted in persons >75 years
old, who found the total length of the interview too demanding. We also
did not survey population groups younger than 55 years old. The order
in which the scenarios were presented had some significant effects,
mostly on symptom attribution, and hence must be controlled for in
analyses.

The four scenarios do not represent all possible manifestations of
ACS, do not include all symptoms characteristic of the disease (e.g.,
indigestion), and do not reflect all circumstances of the symptom
experience that could be important for help-seeking (e.g., symptom
duration, gradual onset, life circumstances ...). This was the first study
to test such a scenario-based methodology and the scenarios have not
been validated by experts external to our research team. For the pur-
poses of the current study, we sought only a small number scenarios that
were succinct, and could hence be successfully administered to older
adults in telephone interviews. Future studies should extend these sce-
narios to include additional combinations of symptoms and other as-
pects such as symptom duration, persistence (continuous vs. on and off),
symptom onset (gradual or sudden), or life-circumstances that can in-
fluence help-seeking.

Another limitation is that anticipated help-seeking only reflects what
individuals think they would do in a hypothetical situation that lacks
further context. People’s reactions to the actual experience of ACS may
be very different and strongly dependent on the specific symptoms, their
appraisal, and the moment and context in which symptoms occur. To
illustrate, in the current study, a large proportion of participants said
that they would call emergency services or go to the hospital, whereas
only a negligible proportion said that they would call another layperson.
In fact, studies on patients who actually experienced an ACS show the
opposite pattern. Less than 10% of patients call emergency services as a
first response, with the most common action being consulting another
layperson (Allmark et al., 2011). Previous studies in Spanish patients
also show that the majority tend to be at home with their family when
symptoms start (Garrido et al., 2020; Petrova et al., 2017), so consulting
another person would be a natural first action for many. However, the
scenarios used in the current study did not specify whether the person
was alone or in the company of others and hence participants could have
made a variety of assumptions. These discrepancies illustrate the
inherent differences between the retrospective and anticipated ap-
proaches to the study of ACS response that should be taken into account
when interpreting the results and addressed in future studies.

Nevertheless, we think the proposed survey methodology is useful to
help understand determinants of PDD. Reponses to the four scenarios
would usually take about 5-7 min to administer. This methodology can
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be used to study barriers to help-seeking that go beyond symptom
recognition such as psychological traits, coping strategies, competing
priorities (work and family obligations), or perceived risk. To illustrate,
previous studies suggest that people who perceive that they are at low
risk of experiencing ACS (e.g., due to being young or having a healthy
lifestyle) may be more likely to delay help-seeking when experiencing
symptoms (Darawad et al., 2016; Lefler and Bondy, 2004). The cluster
scenario methodology can help identify how and to what extent
perceived risk plays a role in the appraisal of different symptom clusters.
The scenario methodology can also be used to study the effects of in-
formation campaigns or interventions in the general population. These
first results from the Spanish Cardiobarometer study show that the
diverse manifestations of ACS generate fundamentally different ap-
praisals that vary as a function of sex, age, socio-economic position, and
medical history, largely in line with findings from studies with patients
who experienced ACS. The findings reinforce previous recommenda-
tions that the public and clinicians should be educated about symptom
cluster presentations rather than chest pain alone and that health edu-
cation in this area should take into account the prevalence of these
clusters in each population group and people’s perception of them (Kim
et al., 2018; Ryan et al., 2007).

Funding

The Spanish Cardiobarometer study was funded by project PSI2014-
51842-R (Spanish Ministry of Economy and Competitiveness). DP was
supported by a Juan de la Cierva Fellowship Grant JC2019-039691-1
funded by MICIU/AEI/10.13039/501100011033 and a Miguel Servet
Fellowship (CP23/00024) from the Health Institute Carlos III.

CRediT authorship contribution statement

Dafina Petrova: Writing — original draft, Visualization, Validation,
Software, Project administration, Methodology, Investigation, Funding
acquisition, Formal analysis, Data curation. Dunia Garrido: Writing —
original draft, Resources, Project administration, Methodology, Inves-
tigation, Formal analysis, Data curation. Andrés Catena: Writing — re-
view & editing, Supervision, Methodology, Funding acquisition,
Conceptualization. José Antonio Ramirez-Hernandez: Writing — re-
view & editing, Resources, Methodology, Investigation, Funding
acquisition, Conceptualization. Mitti Blakoe: Writing — review & edit-
ing, Investigation, Formal analysis. Nicolas Francisco Fernandez-
Martinez: Writing — review & editing, Methodology, Formal analysis,
Data curation. Beatriz Pérez-Gomez: Writing — review & editing, Re-
sources, Investigation, Formal analysis. Maria José Sanchez: Writing —
review & editing, Supervision, Resources, Project administration,
Methodology, Funding acquisition, Conceptualization. Rocio Garcia-
Retamero: Writing — review & editing, Writing — original draft, Super-
vision, Resources, Project administration, Methodology, Funding
acquisition, Conceptualization.

Data availability

The study materials and raw data are shared on the Open Science
Framework (https://osf.io/kcjt8/).

Acknowledgement
Funding Open Access Charges: Universidad de Granada/CBUA.
Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
0rg/10.1016/j.socscimed.2024.117263.


https://osf.io/kcjt8/
https://doi.org/10.1016/j.socscimed.2024.117263
https://doi.org/10.1016/j.socscimed.2024.117263

D. Petrova et al.
References

A healthy lifestyle—WHO recommendations, 2010. Retrieved January 23, 2024, from.
https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle—wh
()-rccommcndati()ns.

Abed, M.A., Khalil, A.A., Moser, D.K., 2015. The contribution of symptom incongruence
to prehospital delay for acute myocardial infarction symptoms among Jordanian
patients. Res. Nurs. Health 38 (3), 213-221. https://doi.org/10.1002/nur.21658.

Allmark, P., Todd, A., Macintosh, M., Gee, M., 2011. Reducing Time-Lag between Onset
of Chest Pain that Could Be Due to a Heart Attack and Seeking Professional Medical
Help. Sheffield Hallam University.

Andersen, B.L., Cacioppo, J.T., Roberts, D.C., 1995. Delay in seeking a cancer diagnosis:
delay stages and psychophysiological comparison processes. Br. J. Soc. Psychol. 34
(1), 33-52. https://doi.org/10.1111/j.2044-8309.1995.tb01047.x.

Aratjo, C., Laszczynska, O., Viana, M., Melao, F., Henriques, A., Borges, A., Severo, M.,
Maciel, M.J., Moreira, 1., Azevedo, A., 2018. Sex differences in presenting symptoms
of acute coronary syndrome: the EPIHeart cohort study. BMJ Open 8 (2), e018798.
https://doi.org/10.1136/bmjopen-2017-018798.

Arrebola-Moreno, M., Petrova, D., Garcia-Retamero, R., Rivera-Lopez, R., Jordan-
Martinez, L., Arrebola, J.P., Ramirez-Hernandez, J.A., Catena, A., 2020a.
Psychological and cognitive factors related to prehospital delay in acute coronary
syndrome: a systematic review. Int. J. Nurs. Stud. 108 https://doi.org/10.1016/j.
ijnurstu.2020.103613.

Arrebola-Moreno, M., Petrova, D., Garrido, D., Ramirez-Hernandez, J.A., Catena, A.,
Garcia-Retamero, R., 2020b. Psychosocial markers of pre-hospital decision delay and
psychological distress in acute coronary syndrome patients. Br. J. Health Psychol. 25
(2), 305-323. https://doi.org/10.1111/bjhp.12408.

Baxter, S.K., Allmark, P., 2013. Reducing the time-lag between onset of chest pain and
seeking professional medical help: a theory-based review. BMC Med. Res. Methodol.
13, 15. https://doi.org/10.1186/1471-2288-13-15.

Birnbach, B., Hopner, J., Mikolajczyk, R., 2020. Cardiac symptom attribution and
knowledge of the symptoms of acute myocardial infarction: a systematic review.
BMC Cardiovasc. Disord. 20 (1), 445. https://doi.org/10.1186/512872-020-01714-
8.

Blakeman, J.R., Eckhardt, A.L., Kim, M., 2023a. The lay public’s knowledge of the most
common acute coronary syndrome symptoms experienced by women and men.

J. Cardiovasc. Nurs. 38 (3), 288-298. https://doi.org/10.1097/
JCN.0000000000000931.

Blakeman, J.R., Prasun, M.A., Kim, M., 2023b. Predictors of acute coronary syndrome
symptom knowledge, attitudes, and beliefs in adults without self-reported heart
disease. Heart Lung 60, 102-107. https://doi.org/10.1016/j.hrtlng.2023.03.006.

Bruyninckx, R., Aertgeerts, B., Bruyninckx, P., Buntinx, F., 2008. Signs and symptoms in
diagnosing acute myocardial infarction and acute coronary syndrome: a diagnostic
meta-analysis. Br. J. Gen. Pract.: J. Roy. Coll. Gen. Pract. 58 (547), 105-111. https://
doi.org/10.3399/bjgp08X277014.

Bugiardini, R., Ricci, B., Cenko, E., Vasiljevic, Z., Kedev, S., Davidovic, G.,

Zdravkovic, M., Mili¢i¢, D., Dilic, M., Manfrini, O., Koller, A., Badimon, L., 2017.
Delayed care and mortality among women and men with myocardial infarction.
J. Am. Heart Assoc.: Cardiovascular and Cerebrovascular Disease 6 (8), e€005968.
https://doi.org/10.1161/JAHA.117.005968.

Bunde, J., Martin, R., 2006. Depression and prehospital delay in the context of
myocardial infarction. Psychosom. Med. 68 (1), 51-57. https://doi.org/10.1097/01.
psy.0000195724.58085.f0.

Byrne, R.A., Rossello, X., Coughlan, J.J., Barbato, E., Berry, C., Chieffo, A., Claeys, M.J.,
Dan, G.-A., Dweck, M.R., Galbraith, M., Gilard, M., Hinterbuchner, L., Jankowska, E.
A., Jiini, P., Kimura, T., Kunadian, V., Leosdottir, M., Lorusso, R., Pedretti, R.F.E.,
et al., 2023. 2023 ESC Guidelines for the management of acute coronary syndromes:
developed by the task force on the management of acute coronary syndromes of the
European Society of Cardiology (ESC). Eur. Heart J. 44 (38), 3720-3826. https://
doi.org/10.1093/eurheartj/ehad191.

Daponte-Codina, A., Knox, E.C., Mateo-Rodriguez, 1., Seims, A., Regitz-Zagrosek, V.,
Maas, A.H.E.M., White, A., Barnhoorn, F., Rosell-Ortiz, F., 2022. Gender and social
inequalities in awareness of coronary artery disease in European countries. Int. J.
Environ. Res. Publ. Health 19 (3). https://doi.org/10.3390/ijerph19031388. Article
3.

Darawad, M.W., Alfasfos, N., Saleh, Z., Saleh, A.M., Hamdan-Mansour, A., 2016.
Predictors of delay in seeking treatment by Jordanian patients with acute coronary
syndrome. International Emergency Nursing 26, 20-25. https://doi.org/10.1016/j.
ienj.2015.09.003.

De Luca, G., Suryapranata, H., Ottervanger, J.P., Antman, E.M., 2004. Time delay to
treatment and mortality in primary angioplasty for acute myocardial infarction.
Circulation 109 (10), 1223-1225. https://doi.org/10.1161/01.
CIR.0000121424.76486.20.

DeVon, H.A,, Pettey, C.M., Vuckovic, K.M., Koenig, M.D., McSweeney, J.C., 2016.

A review of the literature on cardiac symptoms in older and younger women.
J. Obstet. Gynecol. Neonatal Nurs.: J. Obstet. Gynecol. Neonatal Nurs. 45 (3),
426-437. https://doi.org/10.1016/j.jogn.2016.02.002.

DeVon, H.A., Ryan, C.J., Rankin, S.H., Cooper, B.A., 2010. Classifying subgroups of
patients with symptoms of acute coronary syndromes: a cluster analysis. Res. Nurs.
Health 33 (5), 386-397. https://doi.org/10.1002/nur.20395.

DeVon, H.A., Vuckovic, K., Ryan, C.J., Barnason, S., Zerwic, J.J., Pozehl, B., Schulz, P.,
Seo, Y., Zimmerman, L., 2017. Systematic review of symptom clusters in
cardiovascular disease. Eur. J. Cardiovasc. Nurs. 16 (1), 6-17. https://doi.org/
10.1177/1474515116642594.

Domingo-Salvany, A., Bacigalupe, A., Carrasco, J.M., Espelt, A., Ferrando, J., Borrell, C.,
2013. Propuestas de clase social neoweberiana y neomarxista a partir de la

Social Science & Medicine 359 (2024) 117263

Clasificacion Nacional de Ocupaciones 2011. Gac. Sanit. 27 (3), 263-272. https://
doi.org/10.1016/j.gaceta.2012.12.009.

Fu, X., Wilson, P., Chung, W.S.F., 2020. Time-to-reperfusion in patients with acute
myocardial infarction and mortality in prehospital emergency care: meta-analysis.
BMC Emerg. Med. 20 (1), 65. https://doi.org/10.1186/512873-020-00356-5.

Gamez, J.M., Ripoll, T., Barrios, V., Anguita, M., Pedreira, M., Madariaga, 1., 2016. Perfil
clinico de la mujer con cardiopatia isquémica estable en Espana. Son necesarios mds
esfuerzos en prevencion secundaria. Estudio SIRENA. Rev. Clinica Espanola 216 (1),
1-7. https://doi.org/10.1016/j.rce.2015.09.012.

Garrido, D., Petrova, D., Catena, A., Ramirez-Hernandez, J.A., Garcia-Retamero, R.,
2020. Recognizing a heart attack: patients’ knowledge of cardiovascular risk factors
and its relation to prehospital decision delay in acute coronary syndrome. Front.
Psychol. 11 https://doi.org/10.3389/fpsyg.2020.02056.

Hagger, M.S., Orbell, S., 2022. The common sense model of illness self-regulation: a
conceptual review and proposed extended model. Health Psychol. Rev. 16 (3),
347-377. https://doi.org/10.1080/17437199.2021.1878050.

Haider, A., Bengs, S., Luu, J., Osto, E., Siller-Matula, J.M., Muka, T., Gebhard, C., 2020.
Sex and gender in cardiovascular medicine: presentation and outcomes of acute
coronary syndrome. Eur. Heart J. 41 (13), 1328-1336. https://doi.org/10.1093/
eurheartj/ehz898.

Hoschar, S., Albarqouni, L., Ladwig, K.-H., 2020. A systematic review of educational
interventions aiming to reduce prehospital delay in patients with acute coronary
syndrome. Open Heart 7 (1), e001175. https://doi.org/10.1136/0openhrt-2019-
001175.

Jurgens, C.Y., Lee, C.S., Aycock, D.M., Masterson Creber, R., Denfeld, Q.E., DeVon, H.A.,
Evers, L.R., Jung, M., Pucciarelli, G., Streur, M.M., Konstam, M.A., American Heart
Association Council on Cardiovascular and Stroke Nursing; Council on Hypertension;
and Stroke Council, 2022. State of the science: the relevance of symptoms in
cardiovascular disease and research: a scientific statement from the American heart
association. Circulation 146 (12), e173-e184. https://doi.org/10.1161/
CIR.0000000000001089.

Kim, H.-S., Eun, S.J., Hwang, J.Y., Lee, K.-S., Cho, S., 2018. Symptom clusters and
treatment time delay in Korean patients with ST-elevation myocardial infarction on
admission. Medicine 97 (19), e0689. https://doi.org/10.1097/
MD.0000000000010689.

Lai, J., Mak, V., Bright, C.J., Lyratzopoulos, G., Elliss-Brookes, L., Gildea, C., 2021.
Reviewing the impact of 11 national Be Clear on Cancer public awareness
campaigns, England, 2012 to 2016: a synthesis of published evaluation results. Int. J.
Cancer 148 (5), 1172-1182. https://doi.org/10.1002/ijc.33277.

Lefler, L.L., Bondy, K.N., 2004. Women'’s delay in seeking treatment with myocardial
infarction: a meta-synthesis. J. Cardiovasc. Nurs. 19 (4), 251-268. https://doi.org/
10.1097/00005082-200407000-00005.

Leventhal, H., Phillips, L.A., Burns, E., 2016. The Common-Sense Model of Self-
Regulation (CSM): a dynamic framework for understanding illness self-management.
J. Behav. Med. 39 (6), 935-946. https://doi.org/10.1007/s10865-016-9782-2.

Lindgren, T.G., Fukuoka, Y., Rankin, S.H., Cooper, B.A., Carroll, D., Munn, Y.L., 2008.
Cluster analysis of elderly cardiac patients’ prehospital symptomatology. Nurs. Res.
57 (1), 14-23. https://doi.org/10.1097/01.NNR.0000280654.50642.1a.

Maas, A.H.E.M., 2019. Time is up for treatment inequity in women with acute coronary
syndromes. European Heart Journal. Acute Cardiovascular Care 8 (3), 291-292.
https://doi.org/10.1177/2048872618820190.

Mackay, M.H., Ratner, P.A., Nguyen, M., Percy, M., Galdas, P., Grunau, G., 2014.
Inconsistent measurement of acute coronary syndrome patients’ pre-hospital delay
in research: a review of the literature. Eur. J. Cardiovasc. Nurs. 13 (6), 483-493.
https://doi.org/10.1177/1474515114524866.

Mateo-Rodriguez, I., Danet, A., Bolivar-Munoz, J., Rosell-Ortriz, F., Garcia-Mochén, L.,
Daponte-Codina, A., 2022. Gender differences, inequalities and biases in the
management of Acute Coronary Syndrome. Journal of Healthcare Quality Research
37 (3), 169-181. https://doi.org/10.1016/j.jhqr.2021.10.010.

McKee, G., Mooney, M., O’Donnell, S., O’Brien, F., Biddle, M.J., Moser, D.K., 2018.

A cluster and inferential analysis of myocardial infarction symptom presentation by
age. Eur. J. Cardiovasc. Nurs. 17 (7), 637-644. https://doi.org/10.1177/
1474515118772824.

McSweeney, J.C., Cleves, M.A., Zhao, W., Lefler, L.L., Yang, S., 2010. Cluster analysis of
women’s prodromal and acute myocardial infarction symptoms by race and other
characteristics. J. Cardiovasc. Nurs. 25 (4), 311-322. https://doi.org/10.1097/
JCN.0b013e3181cfbals.

Mehta, P.K., Bess, C., Elias-Smale, S., Vaccarino, V., Quyyumi, A., Pepine, C.J., Bairey
Merz, C.N., 2019. Gender in cardiovascular medicine: chest pain and coronary artery
disease. Eur. Heart J. 40 (47), 3819-3826. https://doi.org/10.1093/eurheartj/
ehz784.

Mensah, G.A., Fuster, V., Murray, C.J.L., Roth, G.A., Mensah, G.A., Abate, Y.H.,
Abbasian, M., Abd -Allah, Foad, Abdollahi, A., Abdollahi, M., Abdulah, D.M.,
Abdullahi, A., Abebe, A.M., Abedi, A., Abedi, A., Abiodun, 0.0., Ali, H.A., Abu
-Gharbieh, Eman, Abu -Rmeileh, Niveen M.E., et al., 2023. Global burden of
cardiovascular diseases and risks, 1990-2022. J. Am. Coll. Cardiol. 82 (25),
2350-2473. https://doi.org/10.1016/j.jacc.2023.11.007.

Mirzaei, S., Steffen, A., Vuckovic, K., Ryan, C., Bronas, U.G., Zegre-Hemsey, J., DeVon, H.
A., 2020. The association between symptom onset characteristics and prehospital
delay in women and men with acute coronary syndrome. Eur. J. Cardiovasc. Nurs.
19 (2), 142-154. https://doi.org/10.1177/1474515119871734.

Moser, D.K., Kimble, L.P., Alberts, M.J., Alonzo, A., Croft, J.B., Dracup, K., Evenson, K.R.,
Go, A.S., Hand, M.M., Kothari, R.U., Mensah, G.A., Morris, D.L., Pancioli, A.M.,
Riegel, B., Zerwic, J.J., 2006. Reducing delay in seeking treatment by patients with
acute coronary syndrome and stroke. Circulation 114 (2), 168-182. https://doi.org/
10.1161/CIRCULATIONAHA.106.176040.


https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-recommendations
https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-recommendations
https://doi.org/10.1002/nur.21658
http://refhub.elsevier.com/S0277-9536(24)00717-2/sref3
http://refhub.elsevier.com/S0277-9536(24)00717-2/sref3
http://refhub.elsevier.com/S0277-9536(24)00717-2/sref3
https://doi.org/10.1111/j.2044-8309.1995.tb01047.x
https://doi.org/10.1136/bmjopen-2017-018798
https://doi.org/10.1016/j.ijnurstu.2020.103613
https://doi.org/10.1016/j.ijnurstu.2020.103613
https://doi.org/10.1111/bjhp.12408
https://doi.org/10.1186/1471-2288-13-15
https://doi.org/10.1186/s12872-020-01714-8
https://doi.org/10.1186/s12872-020-01714-8
https://doi.org/10.1097/JCN.0000000000000931
https://doi.org/10.1097/JCN.0000000000000931
https://doi.org/10.1016/j.hrtlng.2023.03.006
https://doi.org/10.3399/bjgp08X277014
https://doi.org/10.3399/bjgp08X277014
https://doi.org/10.1161/JAHA.117.005968
https://doi.org/10.1097/01.psy.0000195724.58085.f0
https://doi.org/10.1097/01.psy.0000195724.58085.f0
https://doi.org/10.1093/eurheartj/ehad191
https://doi.org/10.1093/eurheartj/ehad191
https://doi.org/10.3390/ijerph19031388
https://doi.org/10.1016/j.ienj.2015.09.003
https://doi.org/10.1016/j.ienj.2015.09.003
https://doi.org/10.1161/01.CIR.0000121424.76486.20
https://doi.org/10.1161/01.CIR.0000121424.76486.20
https://doi.org/10.1016/j.jogn.2016.02.002
https://doi.org/10.1002/nur.20395
https://doi.org/10.1177/1474515116642594
https://doi.org/10.1177/1474515116642594
https://doi.org/10.1016/j.gaceta.2012.12.009
https://doi.org/10.1016/j.gaceta.2012.12.009
https://doi.org/10.1186/s12873-020-00356-5
https://doi.org/10.1016/j.rce.2015.09.012
https://doi.org/10.3389/fpsyg.2020.02056
https://doi.org/10.1080/17437199.2021.1878050
https://doi.org/10.1093/eurheartj/ehz898
https://doi.org/10.1093/eurheartj/ehz898
https://doi.org/10.1136/openhrt-2019-001175
https://doi.org/10.1136/openhrt-2019-001175
https://doi.org/10.1161/CIR.0000000000001089
https://doi.org/10.1161/CIR.0000000000001089
https://doi.org/10.1097/MD.0000000000010689
https://doi.org/10.1097/MD.0000000000010689
https://doi.org/10.1002/ijc.33277
https://doi.org/10.1097/00005082-200407000-00005
https://doi.org/10.1097/00005082-200407000-00005
https://doi.org/10.1007/s10865-016-9782-2
https://doi.org/10.1097/01.NNR.0000280654.50642.1a
https://doi.org/10.1177/2048872618820190
https://doi.org/10.1177/1474515114524866
https://doi.org/10.1016/j.jhqr.2021.10.010
https://doi.org/10.1177/1474515118772824
https://doi.org/10.1177/1474515118772824
https://doi.org/10.1097/JCN.0b013e3181cfba15
https://doi.org/10.1097/JCN.0b013e3181cfba15
https://doi.org/10.1093/eurheartj/ehz784
https://doi.org/10.1093/eurheartj/ehz784
https://doi.org/10.1016/j.jacc.2023.11.007
https://doi.org/10.1177/1474515119871734
https://doi.org/10.1161/CIRCULATIONAHA.106.176040
https://doi.org/10.1161/CIRCULATIONAHA.106.176040

D. Petrova et al.

Nguyen, H.L., Saczynski, J.S., Gore, J.M., Goldberg, R.J., 2010. Age and sex differences
in duration of prehospital delay in patients with acute myocardial infarction: a
systematic review. Circulation. Cardiovascular Quality and Outcomes 3 (1), 82-92.
https://doi.org/10.1161/CIRCOUTCOMES.109.884361.

O’Donnell, S., McKee, G., Mooney, M., O’Brien, F., Moser, D.K., 2014. Slow-onset and
fast-onset symptom presentations in acute coronary syndrome (ACS): new
perspectives on prehospital delay in patients with ACS. The Journal of Emergency
Medicine 46 (4), 507-515. https://doi.org/10.1016/j.jemermed.2013.08.038.

Pedersen, A.F., Forbes, L., Brain, K., Hvidberg, L., Wulff, C.N., Lagerlund, M.,
Hajdarevic, S., Quaife, S.L., Vedsted, P., 2018. Negative cancer beliefs, recognition of
cancer symptoms and anticipated time to help-seeking: an international cancer
benchmarking partnership (ICBP) study. BMC Cancer 18 (1), 363. https://doi.org/
10.1186/s12885-018-4287-8.

Petrova, D., Garcia-Retamero, R., Catena, A., Cokely, E., Heredia Carrasco, A., Arrebola
Moreno, A., Ramirez Hernandez, J.A., 2017. Numeracy predicts risk of pre-hospital
decision delay: a retrospective study of acute coronary syndrome survival. Ann.
Behav. Med. 51 (2), 292-306. https://doi.org/10.1007/512160-016-9853-1.

Petrova, D., Okan, Y., Salamanca-Fernandez, E., Dominguez-L6pez, S., Sanchez, M.-J.,
Rodriguez-Barranco, M., 2020. Psychological factors related to time to help-seeking
for cancer symptoms: a meta-analysis across cancer sites. Health Psychol. Rev. 14
(2), 245-268. https://doi.org/10.1080/17437199.2019.1641425.

Petrova, D., Pollan, M., Rodriguez-Barranco, M., Garrido, D., Borras, J.M., Sdnchez, M.-
J., 2021. Anticipated help-seeking for cancer symptoms before and after the
coronavirus pandemic: results from the Onco-barometer population survey in Spain.
Br. J. Cancer 124 (12), 2017-2025. https://doi.org/10.1038/541416-021-01382-1.

Petrova, D., Sanchez, M.J., 2021. ONCOBAROMETRO 2020. Informe sobre demoras en la
btisqueda de atencién médica por sintomas de cancer y barreras percibidas.
[Oncobarometer 2020. A report on delays in seeking medical help for cancer
symptoms and perceived barriers. Spanish Association against Cancer. https://obser
vatorio.contraelcancer.es/sites/default/files/informes/ONCOBAROMETR 0%
202020_demoras.pdf.

Power, E., Wardle, J., 2015. Change in public awareness of symptoms and perceived
barriers to seeing a doctor following Be Clear on Cancer campaigns in England. Br. J.
Cancer 112 (1). https://doi.org/10.1038/bjc.2015.32. Article 1.

Riegel, B., Hanlon, A.L., McKinley, S., Moser, D.K., Meischke, H., Doering, L.V.,
Davidson, P., Pelter, M.M., Dracup, K., 2010. Differences in mortality in acute
coronary syndrome symptom clusters. Am. Heart J. 159 (3), 392-398. https://doi.
0rg/10.1016/j.ahj.2010.01.003.

Rodgers, J.L., Jones, J., Bolleddu, S.I., Vanthenapalli, S., Rodgers, L.E., Shah, K.,
Karia, K., Panguluri, S.K., 2019. Cardiovascular risks associated with gender and
aging. Journal of Cardiovascular Development and Disease 6 (2), 19. https://doi.
0rg/10.3390/jcdd6020019.

Rosenfeld, A.G., Knight, E.P., Steffen, A., Burke, L., Daya, M., DeVon, H.A., 2015.
Symptom clusters in patients presenting to the emergency department with possible
acute coronary syndrome differ by sex, age, and discharge diagnosis. Heart Lung: J.
Crit. Care 44 (5), 368-375. https://doi.org/10.1016/j.hrtlng.2015.05.008.

Ryan, C.J., DeVon, H.A., Horne, R., King, K.B., Milner, K., Moser, D.K., Quinn, J.R.,
Rosenfeld, A., Hwang, S.Y., Zerwic, J.J., 2007. Symptom clusters in acute myocardial
infarction: a secondary data analysis. Nurs. Res. 56 (2), 72-81. https://doi.org/

10.1097/01.NNR.0000263968.01254.d6.

10

Social Science & Medicine 359 (2024) 117263

Ryan, C.J., Vuckovic, K.M., Finnegan, L., Park, C.G., Zimmerman, L., Pozehl, B.,
Schulz, P., Barnason, S., DeVon, H.A., 2019. Acute coronary syndrome symptom
clusters: illustration of results using multiple statistical methods. West. J. Nurs. Res.
41 (7), 1032-1055. https://doi.org/10.1177/0193945918822323.

Ryan, C.J., Zerwic, J.J., 2004. Knowledge of symptom clusters among adults at risk for
acute myocardial infarction. Nurs. Res. 53 (6), 363-369. https://doi.org/10.1097/
00006199-200411000-00004.

Scott, S., Walter, F., 2010. Studying help-seeking for symptoms: the challenges of
methods and models. Social and Personality Psychology Compass 4 (8), 531-547.
https://doi.org/10.1111/j.1751-9004.2010.00287 .x.

Spanish Ministry of Health, National Statistical Institute of Spain, 2018. National health
survey 2017: Methodology [Encuesta Nacional de Salud 2017: Metodologi].
https://www.ine.es/metodologia/t15/t153041917.pdf.

Stehli, J., Dinh, D., Dagan, M., Duffy, S.J., Brennan, A., Smith, K., Andrew, E., Nehme, Z.,
Reid, C.M., Lefkovits, J., Stub, D., Zaman, S., 2021. Sex differences in prehospital
delays in patients with ST-segment—elevation myocardial infarction undergoing
percutaneous coronary intervention. J. Am. Heart Assoc.: Cardiovascular and
Cerebrovascular Disease 10 (13), €019938. https://doi.org/10.1161/
JAHA.120.019938.

Tamargo, J., Rosano, G., Walther, T., Duarte, J., Niessner, A., Kaski, J.C., Ceconi, C.,
Drexel, H., Kjeldsen, K., Savarese, G., Torp-Pedersen, C., Atar, D., Lewis, B.S.,
Agewall, S., 2017. Gender differences in the effects of cardiovascular drugs.
European Heart Journal. Cardiovascular Pharmacotherapy 3 (3), 163-182. https://
doi.org/10.1093/ehjcvp/pvw042.

van Oosterhout, R.E.M., de Boer, A.R., Maas, A.H.E.M., Rutten, F.H., Bots, M.L., Peters, S.
A.E., 2020. Sex differences in symptom presentation in acute coronary syndromes: a
systematic review and meta-analysis. J. Am. Heart Assoc. 9 (9), e014733 https://doi.
org/10.1161/JAHA.119.014733.

Vogel, B., Acevedo, M., Appelman, Y., Bairey Merz, C.N., Chieffo, A., Figtree, G.A.,
Guerrero, M., Kunadian, V., Lam, C.S.P., Maas, A.H.E.M., Mihailidou, A.S.,
Olszanecka, A., Poole, J.E., Saldarriaga, C., Saw, J., Ziihlke, L., Mehran, R., 2021.
The Lancet women and cardiovascular disease Commission: reducing the global
burden by 2030. Lancet (London, England) 397 (10292), 2385-2438. https://doi.
0rg/10.1016/50140-6736(21)00684-X.

Wang, S., Song, J., Lee, C., Jiang, J., Wang, M., Liu, D., Wang, Z., Yuan, Y., Li, W.,
Zhou, R., Zheng, H., Wei, J., Hu, Y., Wu, T., Tian, Z., Chen, H., 2023. Gender
disparities in the mediating role of symptom knowledge level in reducing acute
coronary syndrome (ACS) decision delay: findings from a community-based study in
China. BMC Emerg. Med. 23 (1), 146. https://doi.org/10.1186/512873-023-00916-
5.

Wechkunanukul, K., Grantham, H., Clark, R.A., 2017. Global review of delay time in
seeking medical care for chest pain: an integrative literature review. Aust. Crit. Care
30 (1), 13-20. https://doi.org/10.1016/j.aucc.2016.04.002.

Woodward, M., 2019. Cardiovascular disease and the female disadvantage. Int. J.
Environ. Res. Publ. Health 16 (7), 1165. https://doi.org/10.3390/ijerph16071165.

Zhao, E., Lowres, N., Woolaston, A., Naismith, S.L., Gallagher, R., 2020. Prevalence and
patterns of cognitive impairment in acute coronary syndrome patients: a systematic
review. European Journal of Preventive Cardiology 27 (3), 284-293. https://doi.
org/10.1177/2047487319878945.


https://doi.org/10.1161/CIRCOUTCOMES.109.884361
https://doi.org/10.1016/j.jemermed.2013.08.038
https://doi.org/10.1186/s12885-018-4287-8
https://doi.org/10.1186/s12885-018-4287-8
https://doi.org/10.1007/s12160-016-9853-1
https://doi.org/10.1080/17437199.2019.1641425
https://doi.org/10.1038/s41416-021-01382-1
https://observatorio.contraelcancer.es/sites/default/files/informes/ONCOBAROMETRO%202020_demoras.pdf
https://observatorio.contraelcancer.es/sites/default/files/informes/ONCOBAROMETRO%202020_demoras.pdf
https://observatorio.contraelcancer.es/sites/default/files/informes/ONCOBAROMETRO%202020_demoras.pdf
https://doi.org/10.1038/bjc.2015.32
https://doi.org/10.1016/j.ahj.2010.01.003
https://doi.org/10.1016/j.ahj.2010.01.003
https://doi.org/10.3390/jcdd6020019
https://doi.org/10.3390/jcdd6020019
https://doi.org/10.1016/j.hrtlng.2015.05.008
https://doi.org/10.1097/01.NNR.0000263968.01254.d6
https://doi.org/10.1097/01.NNR.0000263968.01254.d6
https://doi.org/10.1177/0193945918822323
https://doi.org/10.1097/00006199-200411000-00004
https://doi.org/10.1097/00006199-200411000-00004
https://doi.org/10.1111/j.1751-9004.2010.00287.x
https://www.ine.es/metodologia/t15/t153041917.pdf
https://doi.org/10.1161/JAHA.120.019938
https://doi.org/10.1161/JAHA.120.019938
https://doi.org/10.1093/ehjcvp/pvw042
https://doi.org/10.1093/ehjcvp/pvw042
https://doi.org/10.1161/JAHA.119.014733
https://doi.org/10.1161/JAHA.119.014733
https://doi.org/10.1016/S0140-6736(21)00684-X
https://doi.org/10.1016/S0140-6736(21)00684-X
https://doi.org/10.1186/s12873-023-00916-5
https://doi.org/10.1186/s12873-023-00916-5
https://doi.org/10.1016/j.aucc.2016.04.002
https://doi.org/10.3390/ijerph16071165
https://doi.org/10.1177/2047487319878945
https://doi.org/10.1177/2047487319878945

	Anticipated prehospital decision delay in response to different symptom clusters in acute coronary syndrome: Results from t ...
	1 Introduction
	2 Method
	2.1 Scenario design
	2.2 Dependent measures
	2.3 Socio-demographic variables
	2.4 Medical history variables
	2.5 Data availability and ethics
	2.6 Statistical analyses

	3 Results
	3.1 Differences between scenarios
	3.2 Socio-demographic and medical determinants
	3.2.1 “Classic” ACS scenario
	3.2.2 “Heavy” ACS scenario
	3.2.3 “Diffuse” ACS scenario
	3.2.4 “Weary” ACS scenario


	4 Discussion
	Funding
	CRediT authorship contribution statement
	Data availability
	Acknowledgement
	Appendix A Supplementary data
	References


