Revista Portuguesa de Cardiologia 42 (2023) 9-17

Revista Portuguesa de

Cardiologia

Portuguese Journal of Cardiology
Portuguese Society of

CARDIOLOGY www.revportcardiol.org

P

Cardiol

g

ortuguese

(o)

Y

ORIGINAL ARTICLE

Acute coronary syndrome and stress: Is there a g

Check for

relationship?

Hélder Santos®*, Mariana Santos?, Sofia B. Paula®, Margarida Figueiredo?,
Inés Almeida®, Hugo Miranda®, Joana Chin¢, Catarina Sa¢, Micaela Neto¢,
Samuel Almeida?, Catarina Sousa’, Lurdes Almeida®

a Department of Cardiology, Centro Hospitalar Barreiro-Montijo, Barreiro, Portugal

b Department of Cardiology, Centro Hospitalar Universitdrio Lisboa Central - Hospital de Santa Marta, Lisboa, Portugal
¢ Department of Intensive Care, Centro Hospitalar de Trds-os-Montes e Alto Douro, Vila Real, Portugal

d Department of Cardiology, Hospital Beatriz Angelo, Loures, Portugal

¢ Department of Cardiology, Centro Hospitalar de Setubal, Setubal, Portugal

f Department of Cardiology, Centro Hospitalar Universitdrio Lisboa Norte, Lisboa, Portugal

Received 24 February 2021; accepted 4 September 2021
Available online 15 September 2022

KEYWORDS Abstract

Acute coronary Introduction: Acute coronary syndrome (ACS) is the result of a complex pathophysiological
syndrome; process with various dynamic factors. The 10-item Perceived Stress Scale (PSS-10) is a validated
Stress; instrument for estimating stress levels in clinical practice and may be useful in the assessment

Perceived Stress of ACS.

Scale-10 Methods: We carried out a single-center prospective study engaging patients hospitalized with
ACS between March 20, 2019 and March 3, 2020. The PSS-10 was completed during the hos-
pitalization period. The ACS group was compared to a control group (the general Portuguese

population), and a subanalysis in the stress group were then performed.

Results: A total of 171 patients with ACS were included, of whom 36.5% presented ST-elevation
myocardial infarction (STEMI), 38.1% were female and the mean PSS score was 19.5+7.1.
Females in the control group scored 16.6+6.3 on the PSS-10 and control males scored
13.4+6.5. The female population with ACS scored 22.8 £9.8 on the PSS-10 (p<0.001). Sim-
ilarly, ACS males scored a mean of 17.4+6.4 (p<0.001). Pathological stress levels were not a

predictor of major adverse cardiovascular events or severity at admission.

Conclusions: ACS patients had higher perceived stress levels compared to the control group.

Perceived stress level was not associated with worse prognosis in ACS patients.

© 2022 Sociedade Portuguesa de Cardiologia. Published by Elsevier Espafna, S.L.U. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
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PALAVRAS-CHAVE
Sindrome coronaria
aguda;

Stress;

Escala do Stress
Percecionado-10

Sindrome coronaria aguda e o stress: ha de facto uma associacao?

Resumo

Introducdo: Sindrome coronaria aguda (SCA) é resultado de uma complexa relacao entre fatores
dinamico-individuais e processos fiso-patologicos inerentes a cada individuo. A Perceived Stress
Scale (PSS-10) é um instrumento valido e usado habitualmente na pratica clinica e pode ser
usado na avaliacao do stress percecionado em doentes com SCA.

Métodos: Estudo prospetivo que incluiu doentes hospitalizados por SCA entre 20/03/2019-
31/03/2020. PSS-10 foi realizado durante o internamento por SCA. O grupo de doentes com
SCA foi comparado com a populacao controlo (populacao portuguesa geral) e posteriormente a
subanalise do grupo SCA foi executada.

Resultados: Foram incluidos 171 doentes com SCA, 36,5% apresentaram Enfarte Agudo do
Miocardio com Elevacao do Segmento ST (EAMCESST), 38,1% eram mulheres com uma pontuacao
média no PSS-10 de 19,5+7,1. As mulheres na populacdo controlo tém em média 16,6+
6,3 pontos na PSS-10, enquanto a populacdo masculina controlo tem 13,4+ 6,5 pontos. As
mulheres no grupo com SCA apresentaram 22,8 + 9,8 pontos na PSS-10 (p<0,001). Por sua vez,
0 género masculino com SCA apresentou 17,4 + 6,4 pontos na PSS-10, p<0,001. Niveis patoldgi-
cos de stress percecionado nao foram preditores de eventos cardiovasculares major nem de
gravidade na admissao.

Conclusdes: Os doentes com SCA apresentaram maiores indices de stress percecionado com-
parando com a populacgao controlo. Maiores niveis de stress percecionado nao foram associados
a pior progndstico em doentes com SCA.

© 2022 Sociedade Portuguesa de Cardiologia. Publicado por Elsevier Espana, S.L.U. Este € um
artigo Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/licenses/by-

nc-nd/4.0/).

Introduction

Acute coronary syndrome (ACS) is a prevalent disease
in the general population secondary to plaque disruption
that results from a complex pathophysiological interac-
tion between endothelial dysfunction, hemodynamic factors
and inflammatory modulators. Multiple factors influence
the manifestations of ACS, and multiple variables influ-
ence coronary vascular dysfunction, atherosclerotic plaque
rupture and the thrombotic cascade.! Stress is a common
problem reported in patients with coronary artery disease
(CAD) and can be an independent trigger for cardiovascular
events like ACS and sudden cardiac death.?

The association between ACS and stress has frequently
been documented and some authors argue that stress can
be a critical risk factor for ACS and a prognostic marker.>
The physiological mechanism that underlies the relationship
between stress, plaque rupture and thrombus formation is
not completely clarified, nonetheless, it has been suggested
that stress may cause various abnormalities in platelet acti-
vation and endothelial function.*

Stress is a difficult concept to characterize since it is
a global systemic response to internal and external stim-
uli. There has been extensive research into stress and its
implication for human health. However, individual responses
to stressful situations make it difficult to determine and
categorize levels of stress and their significance for health
consequences. Many techniques and instruments have been
tested to identify and quantify stress levels.’

Perceived stress is a more realistic measure than objec-
tive stress levels, and is therefore a better health predictor.

Stress stimuli are not sufficient to provoke a pathological
manifestation; it is the interaction between the individ-
ual and their environment, as well their assessment of the
event and their personal reaction to it, that will determine
perceived stress.

The 10-item Perceived Stress Scale (PSS-10) is one
of the most widely used instruments to estimate stress
in clinical practice and has been validated in the Por-
tuguese population.’ This score helps to show how
life events are perceived, considering the individual
response to daily events, interpersonal relation-
ships and personal perspectives. In view of the low
predictive value of perceived stress, the scale has been
validated only for the month previous to the event.®

The PSS-10 has been applied in the Portuguese popula-
tion, particularly in subgroups with CAD. Nonetheless, the
association of perceived stress level and ACS is still con-
troversial and has not been investigated in the Portuguese
population. We tested the association of perceived stress
and ACS occurrence among the Portuguese population.

Objective

We aimed to assess perceived stress levels in patients admit-
ted for ACS.

Methods

We carried out a single-center prospective study engag-
ing patients hospitalized with ACS between March 20, 2019
and March 3, 2020. All ACS patients older than 18 years
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Perceived Stress Scale

The: questions in this scale ask you about your feelings &nd thoughts during the last month, Ineach
case, you will be asked bo indicate by circling how often you felt or thought a certan way

Name Data
Age Gender (Circiay M F iher
0=MNaver 1=Almost Never 2=Sometimas 3= Fairly Often 4 =Very Often
1. In the lzst month, how often have you been upset
because of something thal happened unexpectedly?.......ooeee. 0 1 2 3 4
Z In the last month, how often have you felt That you were unabils
{0 control the importand things in yourBfe?. ... o 1 2 3 4
A In the last month, how often have you fell nervous and "stressed™? ... 0 1 2 3 4
4. In the las! month, how oflen have ybu'&lt conlident aboul your sbilly
1o handle your personal probilems?.. .l 1 2 3 4
8. In the st month, how often e you fell hal l!mg_-.
WRIE QUG YOUT WRY T e s o 1 2 3 4
B In the last manth, how often lave you found that you could not cope
with all the things that you had to do? iy ] ' o 1 2 3 4
7. In the last month, how often have you bean able
to cominol imitations in vour BT ... imsiisinss O 1 2 3 4
B. Inthe st month, how often have you felt that you ware on top of things?.... @ 1 2 3 4
9. In the st month, how ofien have you been angersd
because of things that were outslde of your controd? ... 0 1 2 3 4
10, Intha tast month, how often have you fel diffcultics
wens piing v 50 high that vou could not overcome them? ... 0 1 2 3 4

Figure 1

were eligible for inclusion. ACS episodes were adjudicated
according to current guidelines based on electrocardio-
gram, myocardial necrosis biomarkers and clinical status.’
Data collected included patient demographics and baseline
characteristics, presenting symptoms, biochemical, elec-
trocardiographic and echocardiographic findings, clinical
course, medical treatment (background, in-hospital and
post-discharge), coronary anatomy, revascularization proce-
dures, and clinical outcomes. All participants completed the
PSS-10 during their hospitalization for ACS.

The Portuguese version of the PSS-10 was validated in the
Portuguese population by Trigo et al. It consists of 10 ques-
tions with five possible answers (Figure 1), in which each
question is scored between 0 and 4, for a maximum of 40
(0 - never, 1 - almost never, 2 - sometimes, 3 - fairly often,
4 - very often), in order to assess stress levels in the con-
text of physical disease. When calculating the final score,
since questions 4, 5, 7 and 8 reflect positive situations, the
scores for these questions are reversed. The pathological
stress level established in the Portuguese population was
>20 in males and >22 in females.

A total of 231 validated episodes were recorded, but
only 171 patients completed the PSS-10. Patients with
missing data regarding the ACS or incomplete or inade-
quate PSS-10 questionnaires were excluded. Patients who
presented an ACS during this period were denominated
the stress group, while the Portuguese general population,
as described by Trigo et al.,” were taken as the control
group.
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The 10-item Perceived Stress Scale by Cohen et al.® on which the questionnaire used in the present article was based.

Frailty was defined as the presence of at least five of the
following comorbidities, as previously described®: smoking,
hypertension, diabetes, dyslipidemia, ischemic cardiomy-
opathy, valve disease, stroke, heart failure, chronic kidney
disease, peripheral arterial disease, dementia, cancer, and
chronic obstructive pulmonary disease.

Major adverse cardiovascular events (MACE) during
hospitalization were defined as reinfarction, congestive
heart failure, cardiogenic shock, mechanical complications,
atrioventricular block, sustained ventricular tachycardia,
aborted cardiac arrest, new-onset atrial fibrillation, stroke
and major bleeding.

All statistical analyses were performed using IBM SPSS
software (IBM SPSS Inc., Chicago, IL, USA) version 20.0
for Windows XP. Continuous variables are described as
mean and standard deviation if normally distributed, or
median and interquartile range in cases of skewed distri-
bution. Categorical variables are described as absolute and
relative frequencies. The Student’s t test was used to com-
pare categorical and continuous variables between groups
and/or the Portuguese population. Multiple logistic regres-
sion analysis was used to establish the relationship between
variables and stress levels.

The study was approved by the institutional review board
and ethics committee of Centro Hospitalar Barreiro-Montijo.
It was conducted in accordance with the Declaration of
Helsinki and the confidentiality and anonymity of all patient
information was ensured. Written informed consent was
obtained for all the participants.
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Table 1  Population characteristics according to smoking status.

Non-smokers Smokers p
PSS-10 score 19.2+7.5 19.6 +6.5 0.700
Weight, kg 75.3+12.2 76.0+13.3 0.828
Female, % 37.9 33.9 0.625
STEMI, % 36.0 35.3 0.929
Age, years 66.8+12.2 60.2+12.7 0.003
Hypertension, % 63.2 80.4 <0.001
Diabetes, % 43.2 41.1 0.271
Dyslipidemia, % 69.5 89.3 0.061
Previous ACS, % 30.5 10.7 0.005
Previous stroke, % 3.2 5.4 0.504
PAD, % 5.3 1.8 0.413
CKD, % 4.2 3.6 0.846
Cancer, % 2.1 5.4 0.360
Heart rate, bpm 79.94+21.0 81.74+20.8 0.617
SBP, mmHg 148.2 +£30.7 141.0+33.8 0.182
Killip class I, % 45.7 40.6 0.284
Normal coronary angiography, % 27.0 21.8 0.749
Preserved LVEF, % 27.4 30.4 0.747
Reinfarction, % 0 0 -
Heart failure, % 1.1 1.8 0.606
New-onset atrial fibrillation, % 5.3 0 0.095
Mechanical complication, % 0 0 -
Complete AV block, % 1.1 0 0.629
Sustained ventricular tachycardia, % 1.1 1.8 0.606
Cardiac arrest, % 1.1 3.6 0.309
Stroke, % 2.1 0 0.394
Major bleeding events, % 0 1.8 0.371
Hospital length of stay, days 7.8+6.2 8.6+ 8.1 0.511

ACS: acute coronary syndrome; AV: atrioventricular; CKD: chronic kidney disease; LVEF: left ventricular ejection fraction; PAD: peripheral
arterial disease; PSS-10: 10-item Perceived Stress Scale; SBP: systolic blood pressure; STEMI: ST-elevation myocardial infarction.

Results
Characteristics of the study population

A total of 171 patients with ACS completed the PSS-10, of
whom 36.5% presented ST-elevation myocardial infarction
(STEMI) and 38.1% were female. Mean age was 64.54 & 12.61
years and mean PSS score was 19.47 £7.08. This result is
significantly different from the expected perceived stress
in the control group (15.3+6.6) (p<0.001). The complete
population characteristics are presented in Supplementary
Table 1.

Regarding ACS presentation, the mean PSS-10 score in
STEMI patients was 18.54 + 8.49 compared to 20.55+6.15
in non-STEMI patients, and the difference between these
groups was significant (p=0.014).

Patients with a previous history of CAD, independently
of their current ACS hospitalization, scored 23.80+5.84 on
the PSS-10, while those without a previous history scored
20.89 £ 6.33, with no significant differences between these
two groups.

Smoking status in the control group was associated with
higher levels of perceived stress, nonetheless, no differ-
ences were detected compared to the ACS group (p=0.236).
Also, comparison of smoking status in the ACS group showed
no significant difference (Table 1).

Gender and stress

According to Trigo et al.,> the mean PSS score for Portuguese
females is 16.6 +6.3. Female patients in the stress group
scored 22.85+ 6.3 on the PSS-10 in the month previous to
ACS (Table 2), showing significantly higher stress levels in
this population compared with the expected stress level.
Furthermore, the female control group with a history of
CAD, according to Trigo et al.,> scored 20.8 - 9.8. In our pop-
ulation, only 20% of female patients had a history of CAD,
and they had similar stress levels to the same population in
the control group. Also, no differences in stress levels in our
female population were detected regarding the presence or
absence of CAD.

The mean PSS-10 score in males in the control group was
13.4+ 6.5, and in males with a previous history of CAD it
was 13.4+7.9. In our population, male patients with ACS
had a mean score of 17.37 +£6.37, with a significant dif-
ference compared to the male control group. Our male
population with previous CAD presented a significant dif-
ference in stress levels (18.2 +6.8) compared to the control
male group with previous CAD (p<0.001).

No differences between the sexes were found regard-
ing age, prevalence of cardiovascular conditions and other
comorbidities (smoking status, diabetes, dyslipidemia, his-
tory of CAD, and previous heart failure, peripheral arterial

12



Revista Portuguesa de Cardiologia 42 (2023) 9-17

Table 2 Population characteristics and previous medication according to gender.

Female Male p

PSS-10 score 22.94+6.9 17.4+6.4 <0.001
Weight, kg 71.1+11.7 78.3+13.7 <0.001
Height, m 161.9+7.2 169.4+7.2 0.078
STEMI, % 36.4 36.6 0.981
Age, years 66.6+11.6 63.0+13.1 0.078
Smoking, % 34.5 38.5 0.625
Hypertension, % 56.4 73.2 0.034
Diabetes, % 30.9 30.9 0.998
Dyslipidemia, % 49.1 51.5 0.711
Previous ACS, % 20.0 24.7 0.505
Valve disease, % 1.8 1.0 0.682
Previous heart failure, % 0 3.1 0.188
Previous stroke, % 3.6 4.1 0.882
PAD, % 3.6 4.1 0.882
CKD, % 5.5 3.1 0.472
Cancer, % 1.8 4.1 0.450
COPD, % 0 2.1 0.444
Dementia, % 0 0 -

Frailty, % 12.7 23.7 0.102
Aspirin, % 20.8 34.7 0.074
Clopidogrel, % 7.4 9.5 0.667
Ticagrelor, % 0 3.2 0.187
VKA, % 1.9 0 0.283
NOAC, % 3.7 3.2 0.183
Beta-blocker, % 18.9 25.3 0.375
ACEI/ARB, % 45.3 50.5 0.777
Statin, % 26.4 42.1 0.057
Nitrates, % 7.4 12.6 0.322
CCB, % 18.9 14.7 0.513
Ivabradine, % 1.9 2.1 0.916
MRA, % 1.9 3.2 0.635
Diuretic, % 28.3 26.3 0.794
Amiodrarone, % 1.9 2.1 0.916
Insulin, % 5.6 7.4 0.671
Oral antidiabetic drug, % 13.0 21.1 0.218

ACEI/ARB: angiotensin converting enzyme inhibitor/angiotensin receptors blocker; ACS: acute coronary syndrome; CCB: calcium channel
blocker; COPD: chronic obstructive pulmonary disease; MRA: mineralocorticoid receptor antagonist; NOAC: novel oral anticoagulant;

PSS-10: 10-item Perceived Stress Scale; VKA: vitamin K antagonist.

disease, chronic obstructive pulmonary disease, cancer, pre-
vious stroke and frailty), STEMI, clinical data at admission,
Killip class at admission, blood work, previous therapy or
therapy during hospitalization. Male patients had a high
prevalence of hypertension (Table 2).

Females presented a higher percentage of MACE dur-
ing hospitalization, although without statistical significance
except for new-onset atrial fibrillation, which was more fre-
quent in females (7.30% vs. 1.00%, p=0.038) (Table 3).

Pathological stress

Seventy patients presented stress levels considered patho-
logical in the Portuguese population according to Trigo
et al.> (>20 in males and >22 in females on the PSS-
10). Patients presenting with pathological stress had lower

13

weight (73.52+12.32 kg vs. 77.09 +14.13 kg, p=0.035)
and a lower rate of normal coronary angiography (24.71%
vs. 29.41%, p=0.050). No differences between groups were
detected regarding age, gender, STEMI presentation, cardio-
vascular conditions and other comorbidities, clinical vital
signs at admission, blood analysis parameters at admission,
left ventricular ejection fraction (LVEF), MACE or hospital
length of stay (Table 4). None of the variables was a predic-
tor of pathological stress in the month prior to ACS.

Frailty

Frail patients presented high levels of stress on the
PSS-10 questionnaire (19.58 £7.08 vs. 18.63 £7.35), but
without significant difference compared to non-frail
patients. As expected, frail patients presented a higher
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Table 3 Clinical management, angiographic findings and in-hospital adverse events according to gender.

Female Male p
Radial access, % 96.1 93.2 0.480
Normal coronary angiography, % 32.1 20.7 0.208
Preserved LVEF, % 80.0 67.10 0.052
Reinfarction, % 0 0 -
Heart failure, % 0 2.1 0.284
New-onset atrial fibrillation, % 7.3 1.0 0.038
Mechanical complication, % 0 0 -
Complete AV block, % 0 1.0 0.450
Sustained ventricular tachycardia, % 1.8 1.0 0.682
Cardiac arrest, % 1.8 3.1 0.637
Stroke, % 3.6 0 0.059
Major bleeding events, % 0 1.0 0.450
Hospital length of stay, days 7.6+7.2 8.5+6.8 0.432

AV: atrioventricular; LVEF: left ventricular ejection fraction.

Table 4 Population characteristics according to pathological or non-pathological stress.

Pathological stress Non-pathological stress p
PSS-10 score 26.2+3.6 14.4+4.2 <0.001
Weight, kg 73.5+12.3 77.1+14.1 0.035
Female gender, % 23.5 11.8 0.167
STEMI, % 25.9 29.4 0.110
Age, years 65.9+11.3 63.5+13.5 0.244
Smoking, % 14.1 18.8 0.928
Hypertension, % 25.3 34.7 0.829
Diabetes, % 14.1 13.5 0.116
Diabetes, % 20.6 24.7 0.497
Dyslipidemia, % 9.4 11.2 0.497
Previous ACS, % 0.6 2.9 0.187
PAD, % 1.8 1.8 0.989
CKD, % 1.2 2.3 0.634
Cancer, % 0.6 2.4 0.295
Heart rate, bpm 78.7+21.4 82.5+21.0 0.274
SBP, mmHg 146.5+30.2 145.0+33.2 0.775
Killip class I, % 35.9 45.9 0.811
Normal coronary angiography, % 24.7 29.4 0.050
Preserved LVEF, % 30.0 34.1 0.213
Reinfarction, % 0 0 =
Heart failure, % 0.6 0.6 0.971
New-onset atrial fibrillation, % 1.8 1.2 0.652
Mechanical complication, % 0 0 =
Complete AV block, % 0 0.6 0.572
Sustained ventricular tachycardia, % 0.6 0.6 0.971
Cardiac arrest, % 1.2 1.2 0.971
Stroke, % 1.2 0 0.181
Major bleeding events, % 0 0.6 0.572
Hospital length of stay, days 7.6+6.5 8.6+7.3 0.407

ACS: acute coronary syndrome; AV: atrioventricular; CKD: chronic kidney disease; LVEF: left ventricular ejection fraction; PAD: peripheral
arterial disease; PSS-10: 10-item Perceived Stress Scale; SBP: systolic blood pressure; STEMI: ST-elevation myocardial infarction.

prevalence of cardiovascular conditions (smoking, hyper- preserved LVEF (52.35% vs. 11.76%, p<0.001). The occur-
tension, diabetes, dyslipidemia, previous ACS and previous rence of MACE and hospital length of stay were not
stroke). Blood glucose levels at admission were lower significantly different between frail and non-frail patients.
in frail patients (140.914+69.99 mg/dl vs. 174.82 + 88.51 Also, frailty was not related to stress levels on the
mg/dl, p=0.035). Frail patients more frequently presented PSS-10.
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Prognosis

All patients who completed the PSS-10 were discharged and
no deaths were recorded in our population during hospital-
ization. The presence of higher stress levels on the PSS-10
was not associated with severity at admission, including with
Killip class at admission, and were also not predictors of
MACE.

Discussion

In this cohort study, high levels of perceived stress in the
month before ACS appeared to influence ACS presentation
and manifestations. Our data suggest that patients present-
ing with ACS had higher levels of perceived stress compared
to the general Portuguese population, which demonstrates
that stress levels can be considered a direct and indirect risk
factor for ACS. To our knowledge, this study is the first in Por-
tugal to examine the association between perceived stress
and ACS. In line with our findings, several groups’'' have
shown a relationship between perceived stress and cardiac
events, particularly ACS.

Our population had a significant prevalence of cardio-
vascular risk factors, as well as other comorbidities, which
is in line with similar reviews on ACS that found a direct
relationship between stress and cardiovascular disease.’ '?
Considering that the intensity of an event can be perceived
by two individuals as leading to different stress levels,"
stress can contribute to various clinical manifestations in
different patients. This suggests that in patients with a
higher risk of developing an ACS, higher perceived stress
may be a trigger for the cardiovascular event.

Stress can influence the natural cardiac rhythm and
is a known factor promoting atherosclerosis, leading
to CAD.™ These specific pathophysiological responses to
stressful situations, including higher concentrations of nore-
pinephrine and neurotransmitters, are associated with
increased susceptibility to ACS and, in consequence, to a
higher risk of coronary artery occlusion, which is consis-
tent with the higher incidence of STEMI in our population.
Another indicator of the influence of stress levels on the
development of ACS is that reducing inappropriate responses
to stressful situations seems to have a beneficial impact
on cardiovascular health.'> Nonetheless, Richardson et al.’
argue that stress cannot be directly associated with CAD,
unlike other diseases, because no direct association has
been found between the two variables, since their inter-
action probably depends on multiple factors.

Our results revealed a high percentage of patients with
pathological stress in the ACS group, a finding that sup-
ports the potential influence of stress as a trigger for ACS.
However, it seems that pathological stress is not a predic-
tor of MACE, and definitely should not be considered as an
isolated variable in ACS, since it did not confer a worse
prognosis for these patients. Another curious finding was
that patients with pathological stress less frequently had a
normal coronary angiogram. This finding may be explained
by the direct pathophysiological response to stressful situa-
tions, such as tachycardia and hormonal releases that can
lead to vasospasm or stress cardiomyopathy.

In our population with ACS, perceived stress levels were
higher than in the general population, irrespective of gen-
der. Our study is in agreement with Trigo et al.’s findings
regarding females with a history of CAD, since this subgroup
of patients in our population had similar stress levels to
those of the Portuguese population with a history of CAD and
was comparable to the expected stress level of the control
group.’® Nonetheless, our female patients with a history of
CAD had similar perceived stress levels to those of females
without a history of CAD, suggesting that the presence of
higher stress levels did not influence the recurrence of ACS.

Regarding the role of gender in perceived stress, in our
study males had lower stress levels. This is in agreement with
both Trigo et al.’s study of the Portuguese population® and an
American study.'® This finding may be explained by the fact
that women are more likely to report physical and mental
symptoms than men and have more susceptibility to stress.'”
No differences between genders were found in cardiovas-
cular risk factors and comorbidities, suggesting that the
presence of these factors had no impact on perceived stress
levels. Nonetheless, our female population presented lower
rates of cardiovascular risk factors compared to other ACS
series and were older than our male group. Our females were
younger than females in those series, which may explain this
finding.

No differences were found between the sexes regard-
ing MACE. However, if each event is analyzed separately,
new-onset atrial fibrillation was more frequent in women.
This is curious, since males have a higher incidence of atrial
fibrillation at all ages.” The fact that our patients were
younger and had lower prevalences of cardiovascular risk
factors would suggest that no differences in the occurrence
of new-onset atrial fibrillation should be expected, and it
was not correlated with worse prognosis.

Regarding frail patients, our results diverged from pre-
vious studies,”~?" since this population did not show higher
stress levels than patients with fewer comorbidities. Inter-
estingly, we found no differences in MACE between frail
and non-frail patients, which was unexpected, since other
authors found a higher rate of MACE in frail patients.?? This
finding may be explained by the small number of partici-
pants. Furthermore, we had to exclude some patients who
were unable to complete the PSS-10, and these were prob-
ably older and frailer.

As pointed out above, higher stress levels can lead
to a higher risk of coronary artery occlusion,’'" however
our study found no difference in the occurrence of STEMI
between patients with and without pathological stress.
Thus the hypothesis of perceived stress as a predictor
of STEMI was not confirmed, nor of the potential impact
of stress levels on CAD and its manifestations. Previous
series reported that MACE rates were directly associated
with stress levels,®'®2* which contradicts our results. The
small population included in this analysis may have influ-
enced the observed occurrence of MACE in patients with
ACS and stress.

Limitations

There are several limitations to be considered when
interpreting our analysis. This was an observational and
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non-randomized study, which may have involved con-
founders that could have influenced the outcomes. Some
of the patients could have had misclassified characteris-
tics or incomplete records. Our control population were
significantly younger and had fewer comorbidities, which
should be considered when interpreting the results. Anal-
ysis of differences between patients with and without
ACS was performed with univariate, non-adjusted models
without correction by multiple inferential tests. Other
complications, including non-cardiovascular complications,
could have influenced patients’ prognosis but were not
considered. Perceived stress was assessed using the PSS-
10 during hospitalization for ACS, however, it is uncertain
whether ACS can influence assessment of stress levels in
the previous month. Since multiple psychosocial features
can affect various diseases, it is difficult to establish a
direct and isolated relationship between perceived stress
levels and outcomes in ACS patients. In view of the small
sample of patients, further research with a prospective
study is needed to obtain a definitive conclusion on stress
levels in ACS patients in Portugal.

Conclusion

Our results are in agreement with several publications sug-
gesting that perceived stress levels are a major feature to
consider in ACS patients, with an important clinical impact.
In the month prior to the event, ACS patients presented
higher levels of stress compared with the general popula-
tion. Women presented a higher level of perceived stress
compared to men. Further investigation should focus on the
impact that perceived stress has on ACS.
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