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Abstract: The time from symptom onset to reperfusion is a critical determinant of myocardial salvage
and clinical outcomes in patients with acute myocardial infarction (AMI). This time period could be
delayed if people do not seek help promptly and/or if the health system is not efficient in responding
quickly and attending to these individuals. The aim of this study was to identify psychological
factors associated with pre-hospital delay (PHD) or patients” decisional delay (PDD) in people with
an ongoing AMI. A search in PubMed /Medline from 1990 to 2021 with the keywords “pre-hospital
delay” OR “prehospital delay” OR “patient delay” OR “decisional delay” OR “care seeking behavior”
AND “psychological factors” OR “alexithymia” AND “myocardial infarction” was performed. Thirty-
six studies were included, involving 10.389 patients. Wrong appraisal, interpretation and causal
beliefs about symptoms, denial of the severity of the symptoms and high levels of alexithymia were
found related to longer PHD or PDD. Alexithymia may be an overarching construct that explains the
disparate findings of the studies exploring the role of psychological factors in PHD or PDD. Further
studies are needed in order to analyse the role of alexithymia in patients with risk factors for AMI to
prevent delay.

Keywords: acute myocardial infarction; alexithymia; care-seeking behavior; pre-hospital delay;
decisional delay; psychological factors

1. Introduction

In healthcare, “time to treatment” is an increasingly important dimension in order to
prevent complications and to promote a successful management of many illnesses, such as
acute myocardial infarction (AMI). AMI is a medical emergency for which its treatment
is time-dependent, especially when it occurs with ST segment-elevation (STEMI). In this
case, when recanalization of the culprit coronary artery occurs within the first hours of
symptoms’ onset, reperfusion is critical for myocardial salvage and survival [1].

Delay in seeking care is still an important issue in patients with an ongoing AMI,
as it limits the timely access to coronary reperfusion. Patients should enter quickly into
the healthcare system to receive the most benefit from reperfusion treatment. However,
the largest proportion (60-80%) of the total ischemic time (from AMI symptoms onset to
the recanalization of the culprit coronary artery) occurs before hospitalization, and it is
determined by patients’ referral in seeking medical help (patients’ decisional delay—PDD),
along with the time needed in the emergency medical system to treat the patient from the
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first intervention by a medicalized ambulance to the hospital door arrival (pre-hospital
delay—PHD) [2].

Patients’ delay in seeking help, as well as further delay in investigations and interven-
tions, depends on various factors and becomes particularly relevant in the setting of AMIL.
Indeed, early interventions can save lives and reduce long-term morbidity [3,4].

Over the past 30 years, many studies have tried to identify the factors that influence
patients’ decisional time in healthcare seeking during an ongoing AMI. Most of these
studies looked at socio-demographic and clinical variables. Factors such as older age,
female sex, lower socio-economic status, previous infarction or other heart diseases, atypical
symptoms presentation, comorbidities, symptoms onset context (i.e., being/living alone)
and first consultation with a family member or a general physician appear to increase
patients’ decisional time, but they are not sufficient for explaining delay [2].

Psychological factors were found to contribute to explain delay independently or in
interaction with other variables [5-9]. Psychological factors are individual-level processes
and meanings, such as beliefs, that influence mental states. Among these individual-level
processes, there are also personality traits that contribute to establish and direct behavioral
patterns that could be very different among different individuals. Psychological factors are
also involved in the decision-making process, particularly as far as events appraisal and
awareness are concerned.

The notion that these variables could affect health behaviors and vulnerability to dis-
eases has been widely promoted in the psychosomatic field [10]. Research has extensively
studied some personality patterns that do not cause diseases directly but work as inter-
mediaries in moderating and mediating both the appraisal and patients’ self-management
of symptoms [10]. In a previous review [5], recognition and treatment of psychological
factors relevant to the acute pre-hospital and in-hospital phases of AMI were summarized.
Several emotions and personality features, particularly type A behavior, denial and low
levels of somatic and emotional awareness as characteristics of people with high levels of
alexithymia, were indicated as both risk factors and consequences of acute AMI. They have
been linked with excessive treatment-seeking delay for patients with an ongoing AMI, and
their identification and treatment were proposed as crucial in providing effective care for
AMI patients [5]. Regarding the association with patients” delay in seeking help during
an ongoing AMI, the appraisal and awareness of symptoms, as well as coping strategies,
seem to play an important role [2,5-7,9].

Among personality traits, alexithymia is currently recognized as a risk factor for
medical, psychiatric or behavioral problems [11-13]. Alexithymia refers to a cognitive
deficit characterized by three main facets: difficulties in identifying feelings (DIF), diffi-
culties in describing feelings (DDF) and externally oriented thinking, with an inclination
to focus the details of external events (EOT). Consequently, people with high alexithymia
recoghize emotions mainly by their biological components, but they are poorly able to use
psychological skills such as images, thoughts, imagination and words to represent and com-
municate emotions and their related feelings [14,15]. Some research pointed out that high
alexithymia, particularly DDF facet, seems to be related to both the hypothalamic—pituitary—
adrenal (HPA) axis and the sympathetic-adrenal medullary (SAM) system markers before
social stress exposure, particularly with an increased basal salivary cortisol level, possibly
by affecting the anticipatory cognitive appraisal of situations [16] as well as with smaller
electrodermal responses [17].

Considering that an ongoing AMI is a stressful event, seeking appropriate medical
care to properly manage it is another source of distress, as it requires a further exposition
for the patient to ask for help from someone. It can be hypothesized that stressing situations
such as these could be challenging for people with high alexithymia, as they are inclined to
misinterpreting their bodily reactions—because they usually experience attenuated bodily
reactions—and it makes difficult to anchor their feelings correctly [17]. In this manner,
alexithymia may influence the patients” decisional delay in seeking appropriate medical
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care during AMI by impairing awareness, appraisal and management of AMI. This relation,
however, has been poorly investigated [5,18].

This study sets out to perform a systematic review of all research that pointed out
the association between psychological factors involved in pre-hospital delay (PHD) with a
focus on patients’ decisional delay (PDD) in order to answer the following questions: (a)
which psychological factors are mostly involved in patients with ongoing AMI decisional
delay and (b) is alexithymia an overarching factor able to cluster the main features of these
psychological factors involved in patients’ decisional delay?

2. Materials and Methods
2.1. Data Sources

The PUBMED/Medline electronic database was used to search for articles following
these inclusion criteria: (1) original papers written in English; (2) dating from 1990 to 2021;
and (3) containing the key words “pre-hospital delay” OR “prehospital delay” OR “patient
delay” OR “care seeking behavior” AND “psychological factors” OR “alexithymia” AND
“myocardial infarction”. The last search was performed on March 2021. Review papers,
meta-analyses, qualitative studies, editorials, commentaries, case reports and studies
without a clear indication of PHD or PDD by minutes, hours or days, studies carried out
on specific groups of people (i.e., women or men only; people belonging on a particular
ethnicity), studies considering psychiatric disorders or those ruling out psychological
factors as determinants of delay were excluded. The references section of the selected
papers was used to find further studies.

2.2. Definition of Pre-Hospital Delay (PHD) and Patients” Decisional Delay (PDD)

For the purposes of the present study and consistent with previous literature [19,20],
PHD was defined as the time interval between the onset of signs and symptoms suggestive
of AMI and the time of arrival at the hospital emergency department. This interval includes
also the time needed for the emergency medical system to treat the patient, from the first
intervention by a medicalized ambulance to hospital door arrival.

PDD was defined as the time interval between the onset of signs and symptoms
suggestive of AMI and the patients’ decision to seek medical care.

PHD and PDD were generally reported by minutes, hours or days.

2.3. Data Extraction

Data extracted from the papers include the following: (1) study description (author,
study year, country, design and sample size); and (2) information on PHD or PDD, as
reported by the authors of the included studies by mean =+ sd or median in minutes, hours
or days. In case-control studies, cut-off scores to define patients were also reported as
“prompt” or “delayers” regarding the optimal interval time to receive proper interventions
to treat AMI and (3) psychological factors presumed to be associated with PHD or PDD
delay.

2.4. Quality Assessment

The quality of each reviewed study was assessed by using Downs and Black’s check-
list [21]. The quality score was calculated as the total number of applicable items from the
checklist (minimum 23 and maximum 27) addressed in the paper under review. Studies
with a quality score <50% were excluded from further consideration.

2.5. Data Analyses

According to the psychological factor influencing PHD or PDD during AMI and
the delay-related processes, the included studies were grouped into 4 thematic macro-
categories defined by the authors of the present systematic review as “Appraisal about
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AMI symptoms”, “Coping strategies”, “Alexithymia” and “Other psychological factors”.
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3. Results
3.1. Search

The initial search identified 482 articles. Two hundred twenty-two duplicate articles
were excluded. Abstracts from 260 studies were reviewed, and 194 were excluded for
several reasons (128 were not pertinent; 12 were not written in English; 16 were reviews, 2
were meta-analyses, 28 were qualitative studies, 3 were editorials, 1 was a commentary, 1
was a case report and 3 resulted without an available full text). A total of 66 full articles
were reviewed and 34 were excluded: 15 did not consider any psychological factors; five
did not provide complete information about PHD or PDD delay; and 14 were not pertinent.
Furthermore, four articles were added from the references. Finally, 36 studies were included
in the qualitative synthesis (see Figure 1 and Table S1).

Identification of studies via databases and other sources

Records removed before

<
]
B Records identified from: screening:
é’ Databases (n = 482) Duplicate records removed
€ References (n = 4) (n=222)
2
Records excluded
Records screened not pertinent (n = 128)
(n=264) not written in English (n = 12)

reviews (n = 16)
meta-analyses (n = 2)
qualitative studies (n = 28)
editorials (n = 3)
commentary (n = 1)

case report (n = 1)

no available full text (n = 3)

Screening

Report: I
Reports assessed for eligibility eports excluded

(n=70) Psychological factor no
considered (n = 15)
No details about delay time (n =
5)
Not pertinent (n = 14)

Studies included in review

(n=36)

Included

Figure 1. PRISMA diagram—systematic search and study selection process [22].

3.2. Characteristics of the Included Studies

As shown in Table S1, high heterogeneity relative to study design, samples size,
psychological factors considered and measures to assess them did not permit comparison
between findings with a meta-analysis. Among the included studies, 20 (55.6%) were
cross-sectional, 7 (19.4%) were surveys, 8 (22.2%) were used as a case-control design and 1
(2.8%) was a cross-sectional with a case-control part. The samples size ranged from 47 to
913 subjects. Most of the studies refer to the sample as “AMI patients” without specifying
if they included patients with STEMI only. Finally, most of the studies referred to PHD;
only a few studies specifically examined the PDD.

Furthermore, the studies that focused their evaluation on PHD did not distinguish
between PDD and the time needed for emergency medical system to treat the patient from
the first intervention by a medicalized ambulance to hospital door arrival. However, we
decided to also include these studies, trying to focus as much as possible to psychological
factors and personality traits supposed to be linked to PDD.

3.3. Psychological Factors Impacting Pre-Hospital or Decisional Delay

The included studies were grouped into four macro-categories defined as “Appraisal
of AMI symptoms”, “Coping strategies”, “Alexithymia” and “Other psychological factors”.
These macro-categories employed these key psychological factors and processes related
to PHD or PDD in order to map the main results of the included studies. Some studies,

however, could fit in more than one category (see Table S1).
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3.3.1. Appraisal of AMI Symptoms

This macro-category mainly refers to the mismatching between expected and experi-
enced AMI symptoms and includes most of the studies (N 24).

A cross-sectional multi-center study with 799 STEMI patients [23] examined the
association between expected and experienced AMI symptoms and its effects on patients’
care-seeking behaviors. Patients who interpreted their symptoms as having a non-cardiac
origin were more likely to arrive at the hospital by self-transport and had longer PHD
compared to those who did not.

A case-control study [24] reported that 315 patients with suspected AMI were more
likely to arrive at the hospital within 4 h if they thought their symptoms might be a heart
attack, if they believed that coronary heart diseases were preventable and if they took an
ambulance to the hospital. The factor most strongly associated with early hospital arrival
was the patient’s belief that the symptoms might represent a heart attack.

A multi-center descriptive survey involving 277 AMI patients [25] highlighted that
cognitive and emotional responses to AMI symptoms affected patients” decisions to seek
treatment. Particularly, they did not appraise symptoms as serious or originating from
their heart, had intermittent symptoms, waited to see whether symptoms disappeared,
were worried about troubling others, feared what might happen if they sought treatment
and did not realize the importance of symptoms. A survey conducted [26] among a sample
of 317 AMI patients, found that PHD time increased by several cognitive and emotional
processes such as the following: waiting to see if symptoms would go away, being too
embarrassed to ask for assistance and not recognizing the gravity of symptoms. The
independent predictors of increased PHD time included the following: not wanting to
trouble anyone, the intermittent nature of symptoms and the failure to recognize them.

A cross-sectional study conducted with 145 AMI patients in Japan [27] revealed
that wrong interpretations about AMI symptoms were significantly associated with PHD.
Furthermore, a cultural factor linked to an individualism-collectivism dimension, defined
as “independent and interdependent construal of self” [28], was associated with delay in
accessing medical care. Differently from independent construal of self, the interdependent
one is focused on social role, status and relationship to others such that individuals with
ongoing AMI and with higher interdependent construal of self tend to make an effort to
stay in their social role unless their symptoms interfere with the performance of the role
and are faster in seeking medical help properly.

A cross-sectional study with 88 AMI patients [29] showed that most patients felt a
mismatch between the experienced AMI symptoms and the expected ones. Patients tended
to go to the hospital sooner if they experienced central chest pain and if their symptoms
had rapid onset and matched prior expectations about what a heart attack would be like.
Furthermore, these patients were more likely to call for help themselves rather than relying
on others.

A multicenter descriptive survey [30] on 424 AMI patients pointed out that the pa-
tients who delayed longer showed the following cognitive and emotional responses: They
appraised their symptoms as not serious, waited for symptoms to go away and worried
about troubling others. Other factors associated with longer delay included the attribution
of symptoms to a non-cardiac cause, inability to recognize symptoms as cardiac, embarrass-
ment about seeking help and fear of the consequences of seeking help. Another multicenter
cohort study with 595 AMI patients by the same research group [31] pointed out two inde-
pendent predictors of PHD within an hour of symptoms’ onset: attribution of symptoms to
the heart and not waiting for symptoms to go away.

A cross-sectional study [32] with 134 AMI patients found that, especially among men,
predictors of delay included cognitive factors (i.e., waiting for symptoms to go away, no
knowledge about AMI symptoms and no recognition of symptoms” cardiac origin) along
with emotional factors (i.e., anxiety due to symptom presentation, embarrassment in asking
for help, worries about what may happen and about troubling others).
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A cohort study [33] including 47 AMI patients noted that the discrepancy between
the experienced and expected AMI symptoms was associated with a longer delay before
reaching the hospital. Delay was reduced following conversation with someone about the
symptoms during the symptom onset.

In a case-control study [34], 72 patients with AMI were divided into two groups:
delayers (who waited more than 4 h before seeking help since experiencing their first
chest pain) and prompt attenders. The patients who believed that they were having a
heart attack sought help more quickly than those who did not. Furthermore, delayers had
significantly lower scores on neuroticism and higher scores on denial and health locus of
control (chance).

A cross-sectional survey [35] including 62 AMI patients pointed out that attribution of
symptoms to heart disease—reflecting low denial and internal health locus of control—had
a significant predictive effect on fast help seeking (within 60 min) while, interestingly,
previous experience of heart disease did not.

A cross-sectional study [36], which analyzed the health beliefs and the delay in the
care-seeking decisions of 79 patients with AMI, noted that 38% of patients delayed health
care-seeking decisions (>1 h). Delayers perceived increased negative consequences of AMI
and more barriers in the health care-seeking decision than non-delayers.

A cross-sectional study on 299 people with AMI [37] defined the “symptom incon-
gruence” as the discrepancy between expected and experienced AMI symptoms before
asking for medical treatment. It positively correlated with independently predicted PH
delay. Furthermore, greater anxiety and greater perceived seriousness of symptoms were
associated with less incongruence and shorter PHD.

A case-control study [38] among 453 people affected by AMI identified factors that
distinguish “early responders” (those people who requested medical assistance within
60 min after the onset of AMI) from “late responders” (request made over 60 min after AMI
symptom onset). PDD tended to decrease if patients believed that their symptoms were
serious, cardiac in origin and they felt more anxious or upset when they started to notice
symptoms, perceiving less control over them.

A cross-sectional survey with a case-control part [39] pointed out that, among the 306
patients with AMI who fulfill a validated questionnaire to measure patients” appraisal,
emotions and action tendencies preceding care seeking in AMI, the “perceived inability to
act” (i.e., became paralyzed, lost control of themselves, became powerless, being frustrated
and or unable to act despite persisting symptoms) and “symptom appraisal” regarding
perceived symptom as not enough severe to seek medical care had the worst significant
impact on PDD.

Another case-control study [19] involving 481 patients with AMI [17] pointed out
that the factor increasing PDD was the consultation with a care provider different from
emergency medical services at the first symptom presentation. Among these patients, 271
answered a questionnaire intended to explore the role of psychological factors different
from behavioral and coping strategies adopted to manage the first symptoms. Analyses
showed that “late callers” were those people who did not report sweat and those who felt
that the situation was not severe.

Over one-third of the 720 patients with AMI involved in a cross-sectional study [40]
arrived too late to the hospital, failing to recognize symptoms of AMI at their onset. Lack
of knowledge of symptoms of heart attack and low severity of perceived chest pain were
independently associated with PHD.

In a case-control study [41] among 165 AMI patients, the risk of delaying hospital
presentation in patients who did not attribute their symptoms to a cardiac origin was
approximately 6.9 times higher than in those who did. Patients with pre-infarction angina
had approximately 3.6 times greater risk of delaying presentation (>6 h) than their counter-
parts. It was not specified whether this depended on memories of poor experiences with
the emergency system or because of the belief that the event was not serious due to the
experience of similar symptoms that were not diagnosed as AML
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A cross-sectional study [42] underlined that 30% among 98 people with AMI experi-
enced less severe symptoms than their expectations about the symptoms characterizing a
heart attack. Some patients referred to the media’s tendency to portray AMI as a dramatic
event. This lack of congruence resulted in a longer decision time for men but not for
women.

A cross-sectional survey [43] involving 162 AMI patients highlighted that patients
who did not perceive symptoms to be serious and failed to attribute them to a cardiac
problem had significantly longer PHD.

A cross-sectional study [44] of 301 people with AMI pointed out that successful action
relative to lower PHD relied on whether the patients who could correctly attribute the
symptom experience to AMI were aware of their own susceptibility to the condition and
had a good understanding of how the disease manifested itself. Positive cues from others in
advising care seeking played favorable roles in promoting optimal care-seeking behaviors.
The same authors [45] in a secondary data analysis involving the same sample (N = 301)
pointed out that the perceived barriers to care seeking were the most significant predictor
for longer PHD. Furthermore, poor congruence with what AMI symptoms were supposed
to be and the occurrence of few typical AMI symptoms were also associated with longer
PHD.

A cross-sectional study [46] involving 105 AMI patients showed that longer PHD
was associated with the presumed ability to control symptoms and consequential dysfunc-
tional coping strategies, such as taking medications, resting, trying to relax, praying or
wishing symptoms would go away. Other factors associated with longer delay include
misinterpretation of symptoms and lower perceived pain.

3.3.2. Coping Strategies

This macro-category includes 14 studies focusing on the management of AMI symp-
toms and how medical help was sought. Among them, one study [47] also fitted the
“Alexithymia” macro-category and is described in the related paragraph. Seven stud-
ies [19,25,26,39,45,46,48] also fitting the “AMI symptoms appraisal” macro-category have
already been described in the previous section.

A descriptive study [49] conducted with 739 AMI patients pointed out that emotional
attitudes to AMI symptoms and inadequate coping strategies are the major determinants
of patients’ D delay. Ninety-three point three percent of the patients knew that AMI could
be deadly. Among them, 43.9% decided to seek medical help too late (>1 h). The attitudes
toward symptoms and coping strategies had the highest impact on late decisions.

Another descriptive study [50] on 135 AMI patients pointed out that the coping
strategies most frequently used during ongoing AMI symptoms were as follows: trying
to relax, wishing/praying for symptoms to disappear and discussing symptoms with
someone. Coping strategies that showed a significant correlation with delay were as
follows: trying not to think about symptoms; taking no-prescription medications; trying
other home remedies; doing something to take one’s mind off the symptoms; engaging in
normal activities; and convincing oneself and others that the problem was not serious.

A case-control study on 300 AMI patients [51] considered the association between
coping strategies, defense mechanisms such as denial and the decisional delay just after
AMI onset. The study showed that, during the acute phase of AMI, people who were quick
in looking for medical care did not ignore their symptoms, sought less distraction and
more social support, rightly interpreted the cardiac origin of the symptoms, had easing
thoughts and denied to a lesser extent their feelings more frequently than delayers.

A recent descriptive study [48] on 135 AMI patients provided information about their
history of AMI, congruence with symptom expectations, responses to symptoms, cardiac
symptoms attribution and AMI care-seeking delay. The independent predictors of AMI
care-seeking delay were wrong attributions of cardiac symptoms and emotion-focused
coping. The total effect of symptom congruence on AMI care-seeking delay was significant.
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An international cohort study with 913 AMI patients [52] showed that the median
delay was too long to receive maximum the benefit from AMI therapies. Most participants
wished or prayed symptoms would go away, tried to relax, pretended nothing was wrong,
tried not to think about it, took medication, called a physician, tried self-help remedy, told
someone nearby and reached the hospital by themself.

A single sample study with 61 AMI patients [53] noted that patients who perceived
their AMI would have serious consequences had shorter delay than those who reported an
emotional response with anxiety and surprise at symptoms onset. Patients with a strong
active-cognitive coping style and patients with a strong problem-focused coping style had
shorter delay times.

As for denial, a recent cross-sectional study on 533 AMI patients [54] showed that, in
the time-window of 3-24 h regarding PH delay, denial accounted for a clinically relevant
median excess time of 40 min in deniers compared to non-deniers.

3.3.3. Alexithymia

This macro-category refers to the ability to recognize emotions and to communicate
them properly to others and includes four studies. A study [34] involving 72 AMI patients
(already cited in the “Symptoms appraisal” category) showed that there was no significant
difference in alexithymia levels between “prompt attenders” and “delayers”, although they
tended to be higher among “delayers”.

A second observational study [55] pointed out that reduced awareness in bodily
sensation and emotions, typical of alexithymia, significantly predicted longer PH delay in
103 AMI patients. A “>4 h” cut-off was used for descriptive statistics, showing that 46%
of 31 patients reached the hospital within 4 h. Longer interval time was not significantly
associated with demographic or medical history categories or with Type A behavior.

In a case-control study [56] with 83 AMI patients, a “>120 min” was used as the cut-off
to divide the sample into “Late Responders Case Group” (43.4%) and “Early Responders
Control Group” (56.6%). Only higher alexithymia scores and contact with primary care
were associated with increased PH delay. The co-presence of the two risk factors produced
a cumulative risk without significant amplification.

A survey conducted among 95 people with AMI [47] underlined that the emotional
response to the acute event and the ability to cope with stress are equally important factors
in deciding to seek prompt medical help. High alexithymia was reported by 28% of the
study population. Furthermore, high alexithymia, along with a non-productive coping
strategy such as waiting for symptoms to go away, influenced patient responsiveness to
cardiac symptoms, resulting in a significantly longer D delay.

3.3.4. Other Psychological Factors

This macro-category includes two studies and refers to studies that pointed out the
association between PDD or PHD and psychological factors such as the fear of death and
the Type D personality trait.

A survey [57] focused on the association between fear of death (FoD) during AMI
onset and PH delay. Among 592 AMI patients, 15% reported FoD with no difference
between males and females. However, male patients reporting FoD had a 2.1-fold chance
of early hospital arrival (<2 h) compared to their counterparts. This finding highlights
that FoD does result in fearful immobilization but guides patients to optimal performance
within the critical time window: they were more likely to perceive AMI symptoms as more
severe, painful and life threatening than patients who did not report FoD.

A cross-sectional study [58] involving 256 patients with AMI pointed out that the Type
D personality factor (characterized by negative affectivity and the tendency to experience
negative emotions, as well as social inhibition) is associated with an increased awareness
of the severity of AMI symptoms in female patients but not in male patients, resulting in
less time spent on making decisions to seek care.
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4. Discussion

Wrong appraisal and causal beliefs about symptoms, denial of symptoms and related
emotions, external locus of control and dysfunctional coping strategies and behaviors were
found to be related to longer PHD or PDD in people experiencing AMI.

These factors may suggest “externally oriented thinking”, which is relevant for alex-
ithymia’s factor three and associated with PDD in AMI patients. On the other hand, fear
of death, high personal control and Type D personality traits are associated with lower
PH delay. It seems that the ability to recognize those emotions typically related to the
onset of AMI is essential in order to perform the best behavioral strategies for managing
such a critical situation. Alexithymia may be an overarching factor, which explains the
disparate findings reported in the studies exploring the role of psychological factors in
PDD in people with AMI.

4.1. Emotion Regulation in AMI

AMl is a potentially life-threatening stressful/traumatic situation. In this process, the
time a patient takes to recognize an ongoing AMI, make a decision and seek help is crucial.
As a life event, AMI requires affect regulation ability to recognize emotions, such as fear, to
usefully cope with its symptoms and signs and to seek help properly. Prompt help-seeking
places cardiologists in a position to treat AMI with the most effective available therapies,
which require appropriate timing in order to ensure optimal outcomes.

Most of the reviewed studies did not directly examine emotional factors such as fear,
anxiety or panic of death nor patients’ ability to recognize and mentalize them. These
emotions are likely to influence the time taken during their decision-making process relative
to seek medical help and causing delay. Poor consideration of the emotional component in
the reaction to AMI symptoms could account for the failure of many prevention campaigns
aimed at reducing PH or D delay [59]. Such failure may be imputed to a scarce focus on the
different degrees of affect regulation ability in the target population: a prevention campaign
might be unsuitable for people with high levels of alexithymia [18,34,47,55,56,60].

Dubayova et al. [6] confirmed the studies that directly related emotional factors—such
as fear of death and high level of anxiety—to AMI onset [57,61]. They stated that fear is a
factor that may push patients to look for help when experiencing the initial symptoms of an
ongoing AMI. They examined the role of fear in determining earlier hospital presentation
of patients with ongoing AMI and pointed out that delayers report lower levels of fear,
a phenomenon that has been called “defensive bias”, “optimistic bias” or “denial”. This
is not an illness-related phenomenon in itself but, when it appears as a pervasive and
relatively rigid personality trait, it could also account for the ineffectiveness of certain (too
frightening?) messages in prevention campaigns aimed at reducing the time to hospital
presentation in the case of AMI [59].

Patients with greater levels of cardiac denial about the impact of ACS (Acute Coronary
Syndromes) symptoms seem more likely to have longer PH delay due to the belief that
their heart problem was caused by stress and emotional state and show an avoidant coping
style [62]. Furthermore, Hwang et al. [63] identified the characteristics and interpretation
of prodromal symptoms by patients with a first-time AMI and found that many did not
recognize the importance of their warning symptoms. Therefore, only a few addressed a
physician in response to any prodromal symptom.

Another descriptive study [64] pointed out the predictors of correct symptom attribu-
tion (CSA) during AMI. Investigation revealed that the patients whose AMI experience
fitted their pre-existing symptom expectations were associated with greater odds of adopt-
ing a CSA. AMI patients with high level of alexithymia were likely to fail in identifying
and communicating fear and other emotions linked to ongoing AMI and in distinguishing
them from bodily sensations. In such a context, it could be “easier” not to recognize
AM], to deny AMI symptoms or underestimate them and, finally, to delay help-seeking.
Regardless of delay time cut-off, a qualitative study [63] classified AMI patients’ profiles as
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“non-delayers”, “delayers” and “extended delayers” that seem to correspond to patients
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with “low alexithymia”, “intermediate alexithymia” and “high alexithymia”, respectively.

4.2. The Role Alexithymia in the Acute Phase of AMI

It was pointed out that general anxiety disorder (GAD) is highly associated with acute
anxiety and fear of death as well as lower PH delay. Patients with GAD are more likely to
perceive a higher cardiovascular risk, which results in a higher likelihood of autonomously
deciding to arrive at the hospital during the acute phase of AMI. However, GAD was
also highly associated with impaired psychological well-being, stress and fatigue [61].
A form of “secondary alexithymia” [65] could be part of a “spectrum of post-traumatic
disturbances” and could contribute to PH delay during AMI or ACS, especially among
individuals with a history of AMI and/or coronary heart disease (CHD) [66,67]. These
patients need support in understanding the right skills to cope with the emotional arousal
surrounding the primary, as well as secondary, traumatic experience of symptoms and
signs and the tertiary trauma from the long-term consequences of CHD [66,67]. When
assessed, higher levels of alexithymia are associated with higher delay time in seeking
medical help for AMI [18,34,47,55,56,60]. In the study of O’Carroll et al. [34], the findings
concerning the difference in alexithymia levels between “prompt attenders” and “delayers”,
although not reaching statistical significance, are interesting. Alexithymia levels are higher
in “delayers” than in “prompt attenders”, but the threshold selected to identify a “prompt
attender” was too long (<4 h). Alexithymia may influence illness behavior, particularly
the experience and reporting of physical symptoms and treatment seeking [11-13]. AMI is
often unrecognized either by patients with high alexithymia who fail to notice or properly
report the event to their physician or by the physician who could fail to diagnose it. Theisen
et al. [60] found that patients with unrecognized AMI showed greater alexithymia as well
as a greater belief that their health was determined by chance-related factors. Evidence
from a brain-imaging study performed using PET and MRI [68] indicates that, during the
evaluation of response to emotional stimuli, subjects with a high level of alexithymia have
reduced flow and brain activity in some regions of the cingulate cortex. Reduced grey
matter in the cingulate cortex has been reported in patients with coronary artery disease
(a risk factor for AMI), which points to a link between defective cognition on emotion
regulation and AMI [69].

5. Conclusions

The association between PH or D delay and psychological factors as well as personality
traits, particularly alexithymia, has not been reliably and systematically assessed relative
to care-seeking behavior in patients with ongoing AMI. Meta-analysis of the data was
prevented by the heterogeneity of methods and measures. It could be hypothesized
that patients who are more capable of identifying inner experiences of emotions and
bodily sensations are more likely to seek earlier and proper treatments for AMI. Some
interventions to reduce alexithymia have been proven effective in patients with coronary
disease [70]. Such interventions may also be offered to patients with risk factors for AMI
in order to explore their potential preventive utility relative to pre-hospital and patients’
decisional delay. Further research is needed to fully establish the strength of the influence of
alexithymia on delay by a parallel analysis of other factors, such as the degree of depression
and general intellectual decline as a result of organic changes in the central nervous system.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/jem10173813 /51, Table S1: Included studies.

Author Contributions: Conceptualization M.G.C. and ES.; methodology ES., A.P. and P.P; Validation
M.G.C,ES., AP, PP, LM, RM. and A.E.N.; Resources ES., A.P. and P.P; Writing original draft
preparation ES. and A.P,; Formal analysis and Visualization L.M., RM., ER. and A.E.N.; Writing—
review and editing: all authors contributed to the writing of the final manuscript, which they all
approved for submission. Each author has studied the manuscript in the submitted form, has agreed


https://www.mdpi.com/article/10.3390/jcm10173813/s1
https://www.mdpi.com/article/10.3390/jcm10173813/s1

J. Clin. Med. 2021, 10, 3813 11 0f 13

to being cited as co-author and has accepted the order of authorship. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: Not pertinent for a review.

Acknowledgments: The present study is supported by the P.O.R. SARDEGNA ES.E. 2014-2020—
Asse III “Istruzione e Formazione, Obiettivo Tematico: 10, Obiettivo Specifico: 10.5, Azione dell’accordo
di Partenariato:10.5.12 Avviso di chiamata per il finanziamento di Progetti di ricercar—Anno 2017”.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Windecker, S.; Kolh, P.,; Alfonso, E.; Collet, ].-P.; Cremer, J.; Falk, V.; Filippatos, G.; Hamm, C.W.; Head, S.J.; Jiini, P; et al. 2014
ESC/EACTS Guidelines on myocardial revascularization. Eur. Heart J. 2014, 35, 2541-2619. [CrossRef]

2. Moser, D.K,; Kimble, L.P.; Alberts, M.].; Alonzo, A.; Croft, ].B.; Dracup, K.; Evenson, K.R.; Go, A.S.; Hand, M.M.; Kothari, R.U;
et al. Reducing delay in seeking treatment by patients with acute coronary syndrome and stroke: A scientific statement from
the American Heart Association Council on cardiovascular nursing and stroke council. Circulation 2006, 11, 168-182. [CrossRef]
[PubMed]

3.  DeLuca, G,; Suryapranata, H.; Ottervanger, ].P; Antman, E.M. Time delay to treatment and mortality in primary angioplasty for
acute myocardial infarction: Every minute of delay counts. Circulation 2004, 109, 1223-1225. [CrossRef]

4. Wijns, W.; Naber, C.K. Reperfusion delay in patients with high-risk ST-segment elevation myocardial infarction: Every minute
counts, much more than suspected. Eur. Heart J. 2018, 39, 1075-1077. [CrossRef] [PubMed]

5. Kenyon, L.W,; Ketterer, M.W.; Preisman, R.C. Psychological factors relevant to the prehospital and in-hospital phases of acute
myocardial infarction. Henry Ford Hosp. Med. ]. 1991, 39, 176-183. [PubMed]

6.  Dubayova, T.; van Dijk, ].P; Nagyova, I.; Rosenberger, ].; Havlikova, E.; Gdovinova, Z.; Middel, B.; Groothoff, ] W. The impact of
the intensity of fear on patient’s delay regarding health care seeking behavior: A systematic review. Int. J. Public Health 2010, 55,
459-468. [CrossRef] [PubMed]

7. Dracup, K.; Moser, D.K.; Eisenberg, M.; Meischke, H.; Alonzo, A.A.; Braslow, A. Causes of delay in seeking treatment for heart
attack symptoms. Soc. Sci. Med. 1995, 40, 379-392. [CrossRef]

8. Gartner, C.; Walz, L.; Bauernschmitt, E.; Ladwig, K.H. The causes of prehospital delay in myocardial infarction. Dtsch. Arztebl. Int.
2008, 105, 286-291. [CrossRef]

9. Wielgosz, A.T.; Nolan, R.P. Understanding delay in response to symptoms of acute myocardial infarction: A compelling agenda.
Circulation 1991, 84, 2193-2195. [CrossRef]

10. Cosci, F. Assessment of personality in psychosomatic medicine: Current concepts. Adv. Psychosom. Med. 2012, 32, 133-159.
[PubMed]

11.  Lumley, M.A ; Neely, L.C.; Burger, A.J. The assessment of alexithymia in medical settings: Implications for understanding and
treating health problems. J. Pers. Assess. 2007, 89, 230-246. [CrossRef]

12.  Solano, L.; Pirrotta, E.; Ingravalle, V,; Fayella, P. The family physician and the psychologist in the office together: A response to
fragmentation. Ment. Health Fam. Med. 2009, 6, 91-98.

13.  Porcelli, P; Guidji, J.; Sirri, L.; Grandi, S.; Grassi, L.; Ottolini, F; Pasquini, P; Picardi, A.; Rafanelli, C.; Rigatelli, M.; et al.
Alexithymia in the medically ill. Analysis of 1190 patients in gastroenterology, cardiology, oncology and dermatology. Gen. Hosp.
Psychiatry 2013, 35, 521-527. [CrossRef] [PubMed]

14. Sifneos, P. The Prevalence of “Alexithymic’ Characteristics in Psychosomatic Patients. Psychother. Psychosom. 1973, 22, 255-262.
[CrossRef] [PubMed]

15. Taylor, G.J.; Bagby, R.M.; Parker, ].D.A. Disorders of Affect Regulation: Alexithymia in Medical and Psychiatric Illness; Cambridge
University Press: Cambridge, UK, 1999.

16. De Timary, P; Roy, E.; Luminet, O.; Fillée, C.; Mikolajczak, M. Relationship between alexithymia, alexithymia factors and salivary
cortisol in men exposed to a social stress test. Psychoneuroendocrinology 2008, 33, 1160-1164. [CrossRef]

17.  Pollatos, O.; Werner, N.S.; Duschek, S.; Schandry, R.; Matthias, E.; Traut-Mattausch, E.; Herbert, B.M. Differential effects of
alexithymia subscales on autonomic reactivity and anxiety during social stress. J. Psychosom. Res. 2011, 70, 525-533. [CrossRef]

18. Preti, A.; Sancassiani, F.; Cadoni, F; Carta, M.G. Alexithymia affects pre-hospital delay of patients with acute myocardial
infarction: Meta-analysis of existing studies. Clin. Pract. Epidemiol. Ment. Health 2013, 19, 69-73. [CrossRef] [PubMed]

19. Caltabellotta, T.; Magne, ].; Salerno, B.; Pradel, V.; Petitcolin, P.-B.; Auzemery, G.; Virot, P.; Aboyans, V. Characteristics associated

with patient delay during the management of ST-segment elevated myocardial infarction, and the influence of awareness
campaigns. Arch. Cardiovasc. Dis. 2020, 114, 305-315. [CrossRef]


http://doi.org/10.5603/KP.2014.0224
http://doi.org/10.1161/CIRCULATIONAHA.106.176040
http://www.ncbi.nlm.nih.gov/pubmed/16801458
http://doi.org/10.1161/01.CIR.0000121424.76486.20
http://doi.org/10.1093/eurheartj/ehy069
http://www.ncbi.nlm.nih.gov/pubmed/29452358
http://www.ncbi.nlm.nih.gov/pubmed/1804823
http://doi.org/10.1007/s00038-010-0149-0
http://www.ncbi.nlm.nih.gov/pubmed/20467882
http://doi.org/10.1016/0277-9536(94)00278-2
http://doi.org/10.3238/arztebl.2008.0286
http://doi.org/10.1161/01.CIR.84.5.2193
http://www.ncbi.nlm.nih.gov/pubmed/22056903
http://doi.org/10.1080/00223890701629698
http://doi.org/10.1016/j.genhosppsych.2013.04.005
http://www.ncbi.nlm.nih.gov/pubmed/23664571
http://doi.org/10.1159/000286529
http://www.ncbi.nlm.nih.gov/pubmed/4770536
http://doi.org/10.1016/j.psyneuen.2008.06.005
http://doi.org/10.1016/j.jpsychores.2010.12.003
http://doi.org/10.2174/1745017901309010069
http://www.ncbi.nlm.nih.gov/pubmed/23878612
http://doi.org/10.1016/j.acvd.2020.09.004

J. Clin. Med. 2021, 10, 3813 12 0f 13

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.

Ibanez, B.; James, S.; Agewall, S.; Antunes, M.].; Bucciarelli-Ducci, C.; Bueno, H.; Caforio, A.L.P; Crea, F.; A Goudevenos,
J.; Halvorsen, S.; et al. 2017 ESC Guidelines for the management of acute myocardial infarction in patients presenting with
ST-segment elevation. Eur. Heart J. 2017, 39, 119-177. [CrossRef]

Downs, S.H.; Black, N. The feasibility of creating a checklist for the assessment of the methodological quality both of randomised
and non-randomised studies of health care interventions. J. Epidemiol. Community Health 1998, 52, 377-384. [CrossRef] [PubMed]
Page, M.].; McKenzie, J.E.; Bossuyt, PM.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, ] M.; Akl, E.A,;
Brennan, S.E.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ 2021, 372, n71.
[CrossRef]

Song, L.; Yan, H.; Yang, J.; Sun, Y,; Hu, D. Impact of patients’ symptom interpretation on care-seeking behaviors of patients with
acute myocardial infarction. Chin. Med. J. 2010, 123, 1840-1844.

Clark, L.T,; Bellam, S.V.; Shah, A.H.; Feldman, J.G. Analysis of prehospital delay among inner city patients with symptoms of
myo-cardial infarction: Implications for therapeutic intervention. J. Natl. Med. Assoc. 1992, 84, 11.

Dracup, K.; Moser, D.K. Beyond sociodemographics: Factors influencing the decision to seek treatment for symptoms of acute
myocardial infarction. Heart Lung 1997, 26, 253-262. [CrossRef]

Dracup, K.; McKinley, S.M.; Moser, D.K. Australian patients’ delay in response to heart attack symptoms. MJA 1997, 166, 233-236.
[CrossRef] [PubMed]

Fukuoka, Y.; Dracup, K.; Rankin, S.H.; Froelicher, E.S.; Kobayashi, F.; Hirayama, H.; Ohno, M.; Matsumoto, D. Prehospital delay
and independent/interdependent construal of self among Japanese patients with acute myocardial infarction. Soc. Sci. Med. 2005,
60, 2025-2034. [CrossRef] [PubMed]

Markus, H.R.; Kitayama, S. Culture and the self: Implications for cognition, emotion, and motivation. Psychol. Rev. 1991, 98,
224-253. [CrossRef]

Horne, R.; James, D.; Petrie, K.; Weinman, J.; Vincent, R. Patients’ interpretation of symptoms as a cause of delay in reaching
hospital during acute myocardial infarction. Heart 2000, 83, 388-393. [CrossRef] [PubMed]

McKinley, S.; Moser, D.K.; Dracup, K. Treatment-seeking behavior for acute myocardial infarction symptoms in North America
and Australia. Heart Lung 2000, 29, 4. [CrossRef] [PubMed]

McKinley, S.; Dracup, K.; Moser, D.K,; Ball, C.; Yamasaki, K.; Kim, C.J.; Barnett, M. International comparison of factors associated
with delay in presentation for AMI treatment. Eur. J. Cardiovasc. Nurs. 2004, 3, 225-230. [CrossRef] [PubMed]

Khraim, EM.; Scherer, Y.K.; Dorn, ].M.; Carey, M.G. Predictors of Decision Delay to Seeking Health Care among Jordanians With
Acute Myocardial Infarction. J. Nurs. Scholarsh. 2009, 41, 260-267. [CrossRef]

Perry, K.; Petrie, K.J.; Ellis, C.J.; Horne, R.; Moss-Motris, R. Symptom expectations and delay in acute myocardial infarction
patients. Heart 2001, 86, 91-93. [CrossRef]

O’Carroll, REE.; Smith, K.B.; Grubb, N.R,; Fox, K.A.A_; Masterton, G. Psychological factors associated with delay in attending
hospital following a myocardial infarction. J. Psychosom. Res. 2001, 51, 611-614. [CrossRef]

Carney, R.; Fitzsimon, D.; Dempster, M. Why people experiencing acute myocardial infarction delay seeking medical assistance.
Eur. J. Cardiovasc. Nurs. 2002, 1, 237-242. [CrossRef]

Al-Hassan, M.A.; Omran, S.M. The effects of health beliefs on health care-seeking decisions of Jordanian patients with myocardial
infarction symptom. Int. . Nurs. Pract. 2005, 11, 13-20. [CrossRef]

Abed, M.A ; Khalil, A.A.; Moser, D.K. The Contribution of Symptom Incongruence to Prehospital Delay for Acute Myocardial
Infarction Symptoms among Jordanian Patients. Res. Nurs. Health 2015, 38, 213-221. [CrossRef] [PubMed]

Burnett, R.E.; Blumenthal, J.A.; Mark, D.; Leimberger, ].D.; Califf, R.M. Distinguishing between early and late responders to
symptoms of acute myocardial infarction. Am. J. Cardiol. 1995, 75, 1019-1022. [CrossRef]

Nymark, C.; Henriksson, P.; Mattiasson, A.-C.; Saboonchi, F; Kiessling, A. Inability to act was associated with an extended delay
prior to care-seeking, in patients with an acute myocardial infarction. Eur. J. Cardiovasc. Nurs. 2019, 18, 512-520. [CrossRef]
Khan, M.S.; Jafary, EH.; Faruqui, A.M.; Rasool, S.I.; Hatcher, J.; Chaturvedi, N.; Jafar, T.H. High prevalence of lack of knowledge
of symptoms of acute myocardial infarction in Pakistan and its contribution to delayed presentation to the hospital. BMC Public
Health 2007, 9, 284.

Hwang, S.Y.; Jeong, M.H. Cognitive factors that influence delayed decision to seek treatment among older patients with acute
myocardial infarction in Korea. Eur. |. Cardiovasc. Nurs. 2012, 11, 154-159. [CrossRef]

Morgan, D.M. Effect of incongruence of acute myocardial infarction symptoms on the decision to seek treatment in a rural
population. J. Cardiovasc. Nurs. 2005, 20, 365-371. [CrossRef] [PubMed]

Momeni, M.; Salari, A.; Shafighnia, S.; Ghanbari, A.; Mirbolouk, F. Factors influencing pre-hospital delay among patients with
acute myocardial infarction in Iran. Chin. Med. |. 2012, 125, 3404-3409. [PubMed]

Li, P; Yu, D.S.F. Testing a Model to Reveal the Predictive Mechanism of Care-Seeking Decisions among Patients with Acute
Myocardial Infarction. J. Cardiovasc. Nurs. 2017, 32, 393-400. [CrossRef] [PubMed]

Li, P; Yu, D.S. Predictors of pre-hospital delay in Hong Kong Chinese patients with acute myocardial infarction. Eur. J. Cardiovasc.
Nurs. 2017, 17, 75-84. [CrossRef]

Lesneski, L. Factors influencing treatment delay for patients with acute myocardial infarction. Appl. Nurs. Res. 2010, 23, 185-190.
[CrossRef]


http://doi.org/10.1093/eurheartj/ehx393
http://doi.org/10.1136/jech.52.6.377
http://www.ncbi.nlm.nih.gov/pubmed/9764259
http://doi.org/10.1136/bmj.n71
http://doi.org/10.1016/S0147-9563(97)90082-0
http://doi.org/10.5694/j.1326-5377.1997.tb140101.x
http://www.ncbi.nlm.nih.gov/pubmed/9076265
http://doi.org/10.1016/j.socscimed.2004.08.053
http://www.ncbi.nlm.nih.gov/pubmed/15743651
http://doi.org/10.1037/0033-295X.98.2.224
http://doi.org/10.1136/heart.83.4.388
http://www.ncbi.nlm.nih.gov/pubmed/10722534
http://doi.org/10.1067/mhl.2000.106940
http://www.ncbi.nlm.nih.gov/pubmed/10900060
http://doi.org/10.1016/j.ejcnurse.2004.06.004
http://www.ncbi.nlm.nih.gov/pubmed/15350232
http://doi.org/10.1111/j.1547-5069.2009.01287.x
http://doi.org/10.1136/heart.86.1.91
http://doi.org/10.1016/S0022-3999(01)00265-3
http://doi.org/10.1016/S1474-51510200049-X
http://doi.org/10.1111/j.1440-172X.2005.00497.x
http://doi.org/10.1002/nur.21658
http://www.ncbi.nlm.nih.gov/pubmed/25898794
http://doi.org/10.1016/S0002-9149(99)80716-4
http://doi.org/10.1177/1474515119844654
http://doi.org/10.1016/j.ejcnurse.2010.11.002
http://doi.org/10.1097/00005082-200509000-00011
http://www.ncbi.nlm.nih.gov/pubmed/16141782
http://www.ncbi.nlm.nih.gov/pubmed/23044296
http://doi.org/10.1097/JCN.0000000000000355
http://www.ncbi.nlm.nih.gov/pubmed/27281057
http://doi.org/10.1177/1474515117718914
http://doi.org/10.1016/j.apnr.2008.09.004

J. Clin. Med. 2021, 10, 3813 13 0f 13

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.
60.

61.

62.

63.

64.

65.
66.

67.

68.

69.

70.

Meloni, L.; Montisci, R.; Pippia, V.; Sancassiani, F.; Carta, M.G. Alexithymia affects the time from symptom onset to calling the
emergency system in STEMI patients referred for primary PCI. Int. . Cardiol. 2016, 219, 428-432. [CrossRef] [PubMed]
Fox-Wasylyshyn, S.M.; El-Masri, M.; Artinian, N.T. Testing a Model of Delayed Care-Seeking for Acute Myocardial Infarction.
Clin. Nurs. Res. 2010, 19, 38-54. [CrossRef]

Kentsch, M.; Rodemerk, U.; Miiller-Esch, G.; Schnoor, U.; Miinzel, T.; Ittel, T.H.; Mitusch, R. Emotional attitudes toward symptoms
and inadequate coping strategies are major determinants of patient delay in acute myocardial infarction. Z. Kardiol. 2002, 91,
147-155. [CrossRef]

Zegrean, M.; Fox-Wasylyshyn, S.M.; El-Masri, M.M. Alternative Coping Strategies and Decision Delay in Seeking Care for Acute
Myocardial Infarction. J. Cardiovasc. Nurs. 2009, 24, 151-155. [CrossRef] [PubMed]

Bleeker, ].K.; Lamers, L.M.; Leenders, .M.; Kruyssen, D.C.; Simoons, M.L.; Trijsburg, R.W.; Erdman, R.A. Psychological and
knowledge factors related to delay of help-seeking by patients with acute myocardial infarction. Psychother. Psychosom. 1995, 63,
151-158. [CrossRef] [PubMed]

Dracup, K.; Moser, D.K.; McKinley, S.; Ball, C.; Yamasaki, K.; Kim, C.; Doering, L.V.; Caldwell, M.A. An International Perspective
on the Time to Treatment for Acute Myocardial Infarction. J. Nurs. Scholarsh. 2003, 35, 317-323. [CrossRef]

Walsh, J.C.; Lynch, M.; Murphy, A.W.; Daly, K. Factors influencing the decision to seek treatment for symptoms of acute
myocardial infarction. An evaluation of the Self-Regulatory Model of illness behaviour. J. Psychosom. Res. 2004, 56, 67-73.
[CrossRef]

Fang, X.; Albarqouni, L.; Rothe, A.V.E.; Hoschar, S.; Ronel, J.; Ladwig, K.-H. Is denial a maladaptive coping mechanism
which prolongs pre-hospital delay in patients with ST-segment elevation myocardial infarction? Psychosomatics 2016, 91, 68-74.
[CrossRef]

Kenyon, L.W.; Ketterer, M.W.; Gheorghiade, M.; Goldstein, S. Psychological factors related to prehospital delay during acute
myocardial infarction. Circulation 1991, 84, 1969-1976. [CrossRef]

Carta, M.G.; Sancassiani, F.; Pippia, V.; Bhat, K.M.; Sardu, C.; Meloni, L. Alexithymia is associated with delayed treatment seeking
in acute myocardial infarction. Psychother. Psychosom. 2013, 28, 190-192. [CrossRef]

Albarqouni, L.; Rothe, A.V.E; Ronel, J.; Meinertz, T.; Ladwig, K. Frequency and covariates of fear of death during myocardial
infarction and its impact on prehospital delay: Findings from the multicentre MEDEA Study. Clin. Res. Cardiol. 2015, 105, 135-144.
[CrossRef] [PubMed]

Zhang, Y.; Wu, S.; Pan, ].; Hoschar, S.; Wang, Z.; Tu, R.; Ladwig, K.-H.; Ma, W. The impact of the Type D Personality pattern on
prehospital delay in patients suffering from acute myocardial infarction. J. Thorac. Dis. 2020, 12, 4680-4689. [CrossRef] [PubMed]
Luepker, R.V. Barriers to patients seeking emergency care for acute coronary heart disease. JAMA 2000, 1, 2184.

Theisen, M.E.; MacNeill, S.E.; Lumley, M.A.; Ketterer, M.W.; Goldberg, A.D.; Borzak, S. Psychosocial factors related to unrecog-
nized acute myocardial infarction. Am. J. Cardiol. 1995, 15, 1211-1213. [CrossRef]

Fang, X.Y.; Spieler, D.; Albarqouni, L.; Ronel, J.; Ladwig, K.-H. Impact of generalized anxiety disorder (GAD) on prehospital
delay of acute myocardial infarction patients. Findings from the multicenter MEDEA study. Clin. Res. Cardiol. 2018, 107, 471-478.
[CrossRef] [PubMed]

Perkins-Porras, L.; Whitehead, D.L.; Strike, P.C.; Steptoe, A. Causal beliefs, cardiac denial and pre-hospital delays following the
onset of acute coronary syndromes. J. Behav. Med. 2008, 31, 498-505. [CrossRef]

Hwang, S.Y.; Zerwic, ].J.; Jeong, M.H. Impact of prodromal symptoms on prehospital delay in patients with first-time acute
myo-cardial infarction in Korea. J. Cardiovasc. Nurs. 2011, 26, 194-201. [CrossRef] [PubMed]

Dunlop, T.; Fox-Wasylyshyn, S. Predictors of cardiac symptom attribution among AMI patients. Can. ]. Cardiovasc. Nurs. 2011, 21,
14-22.

Krystal, H. Integration and Self-Healing: Affect, Trauma, Alexithymia; Analytic Press: Hillsdale, NJ, USA, 1998.

Alonzo, A.A.; Reynolds, N.R. The structure of emotions during acute myocardial infarction: A model of coping. Soc. Sci. Med.
1998, 46, 1099-1110. [CrossRef]

Alonzo, A.A. Acute myocardial infarction and posttraumatic stress disorder: The consequences of cumulative adversity. J.
Cardiovasc. Nurs. 1999, 13, 33-45. [CrossRef] [PubMed]

Kano, M.; Fukudo, S.; Gyoba, J.; Kamachi, M.; Tagawa, M.; Mochizuki, H.; Itoh, M.; Hongo, M.; Yanai, K. Specific brain processing
of facial expressions in people with alexithymia: An H2 150-PET study. Brain 2003, 126, 1474-1484. [CrossRef] [PubMed]
Almeida, O.P.;; Garrido, G.J.; Beer, C.; Lautenschlager, N.T.; Arnolda, L.; Lenzo, N.P.; Campbell, A.; Flicker, L. Coronary heart
disease is associated with regional grey matter volume loss: Implications for cognitive function and behaviour. Intern. Med. ].
2008, 38, 599-606. [CrossRef] [PubMed]

Beresnevaite, M. Exploring the benefits of group psychotherapy in reducing alexithymia in coronary heart disease patients: A
preliminary study. Psychother. Psychosom. 2000, 69, 117-122. [CrossRef]


http://doi.org/10.1016/j.ijcard.2016.06.038
http://www.ncbi.nlm.nih.gov/pubmed/27372605
http://doi.org/10.1177/1054773809353163
http://doi.org/10.1007/s003920200004
http://doi.org/10.1097/01.JCN.0000343561.06614.92
http://www.ncbi.nlm.nih.gov/pubmed/19125131
http://doi.org/10.1159/000288952
http://www.ncbi.nlm.nih.gov/pubmed/7624459
http://doi.org/10.1111/j.1547-5069.2003.00317.x
http://doi.org/10.1016/S0022-3999(03)00082-5
http://doi.org/10.1016/j.jpsychores.2016.10.008
http://doi.org/10.1161/01.CIR.84.5.1969
http://doi.org/10.1159/000341181
http://doi.org/10.1007/s00392-015-0895-3
http://www.ncbi.nlm.nih.gov/pubmed/26210771
http://doi.org/10.21037/jtd-20-1546
http://www.ncbi.nlm.nih.gov/pubmed/33145041
http://doi.org/10.1016/S0002-9149(99)80764-4
http://doi.org/10.1007/s00392-018-1208-4
http://www.ncbi.nlm.nih.gov/pubmed/29383439
http://doi.org/10.1007/s10865-008-9174-3
http://doi.org/10.1097/JCN.0b013e3181f3e2e0
http://www.ncbi.nlm.nih.gov/pubmed/21099696
http://doi.org/10.1016/S0277-9536(97)10040-5
http://doi.org/10.1097/00005082-199904000-00004
http://www.ncbi.nlm.nih.gov/pubmed/10098004
http://doi.org/10.1093/brain/awg131
http://www.ncbi.nlm.nih.gov/pubmed/12764066
http://doi.org/10.1111/j.1445-5994.2008.01713.x
http://www.ncbi.nlm.nih.gov/pubmed/18715304
http://doi.org/10.1159/000012378

	Introduction 
	Materials and Methods 
	Data Sources 
	Definition of Pre-Hospital Delay (PHD) and Patients’ Decisional Delay (PDD) 
	Data Extraction 
	Quality Assessment 
	Data Analyses 

	Results 
	Search 
	Characteristics of the Included Studies 
	Psychological Factors Impacting Pre-Hospital or Decisional Delay 
	Appraisal of AMI Symptoms 
	Coping Strategies 
	Alexithymia 
	Other Psychological Factors 


	Discussion 
	Emotion Regulation in AMI 
	The Role Alexithymia in the Acute Phase of AMI 

	Conclusions 
	References

