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Soccer and Risk of Cardiovascular Events

Juan Enrique Puche

Abstract

Background: Physical and emotional stress have been associated 
with an increased incidence of acute coronary syndrome (ACS). 
Sporting events such as soccer matches can cause spectators to ex-
perience cardiovascular events. The objective of the present study 
was to determine whether an association of this type existed during a 
Spanish league competition.

Methods: We recorded data from patients who were admitted with 
ACS during 2018 - 2020. Patients were divided into two groups: those 
who were admitted on the day the local team played and those who 
were admitted on nonmatch days. We determined various cardiovas-
cular risk factors, including the degree of hostility and anxiety.

Results: Away wins reduced the number of admissions with ACS by 
30%, whereas a local loss increased hospitalizations by more than 
30%. The profile of patient admitted on match days was a > 65 years 
old man, smoker (current or past), obese, with worse control of his 
hypertension, diabetes, and dyslipidemia, poor pharmacological ad-
herence and high anxiety and hostility scores.

Conclusions: A loss by the local team increases the number of admis-
sions with ACS in males with a high burden of cardiovascular risk 
factors. Primary prevention measures should be taken to reduce the 
frequency of these events.
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Introduction

Cardiovascular disease continues to be the leading cause of 
death worldwide. A wide variety of factors have been reported 
to be determinants of acute coronary syndrome (ACS), such as 
rupture/erosion of an atheromatous plaque, substance use, and 
physical/emotional stress [1, 2]. Competitive sports, as soccer, 
have frequently been suggested to increase the risk of cardio-

vascular events in predisposed players (e.g., those with coro-
nary artery disease, hypertrophic cardiomyopathy, arrhythmo-
genic cardiomyopathy) [3]. However, the effect on fans of a 
team has not been widely studied, even though the association 
between negative emotions (especially hostility, anxiety, and 
depression) and cardiovascular disease has been demonstrated 
[4].

Ad hoc studies coinciding with world championships [5, 
6] revealed an increase in the frequency of ACS on days when 
the local team lost and a decrease when it won [7]. Two meta-
analyses [8, 9] concluded that watching soccer matches was 
associated with a greater risk of fatal and nonfatal infarction, 
especially in men. Furthermore, the result of the match was 
related to mortality, with higher rates reported when the team 
lost and lower rates when it won.

None of these findings have been verified beyond specific 
matches. Consequently, the results cannot be extrapolated to 
national league competitions. For this reason, we have de-
signed a study including three soccer seasons, with three pri-
mary objectives: 1) To establish the probable correlation be-
tween the local incidence of ACS and the day the home soccer 
team played; 2) To determine the prevalence of cardiovascular 
risk factors in patients admitted on match days (compared with 
nonmatch days); and 3) To evaluate anxiety and hostility in 
this population.

Finally, as an exploratory secondary objective, we sought 
to probe whether these results were affected by the manda-
tory severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) lockdown, which prevented fans from attending 
matches at the stadiums.

Materials and Methods

Participants

We performed an observational study based on data from 
patients who visited the emergency department of a tertiary 
teaching hospital with chest pain (or equivalent) during 2018 
- 2020 (from January 1, 2018, to December 31, 2020). Of the 
10,356 patients seen, 1,639 were admitted to various depart-
ments, including cardiology (1,027), intensive care (409), 
internal medicine (191), and others (12) with a diagnosis of 
acute ST-elevation myocardial infarction (STEMI), non-ST-
elevation myocardial infarction (NSTEMI), and unstable angi-
na. We recorded the following epidemiological variables: sex, 
age, cardiovascular risk factors (arterial hypertension, diabetes 
mellitus, dyslipidemia, body mass index (BMI), smoking, and 
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chronic kidney disease), and history of ischemic heart disease 
(IHD). The reference values to determine the degree of control 
of the different cardiovascular risk factors were based on the 
current clinical practice guidelines for hypertension, diabetes, 
and dyslipidemia [10-12].

In addition, the pharmacological treatments of the patients 
at the time of admission and their degree of compliance were 
registered to evaluate therapeutic adherence (defined by the 
World Health Organization (WHO) as “the degree to which 
the behavior of a patient, in relation to with taking medication, 
following a diet or modifying life habits, correspond to the 
recommendations agreed with the health professional” [13]). 
Good adherence was defined as withdrawal from the pharma-
cy of more than 80% of the prescriptions.

We also recorded the number of coronary catheterizations 
the patient underwent, the need (or not) for a stent during the 
hospital stay, and the in-hospital mortality rate.

Patients were subsequently divided into two groups: those 
who visited the emergency department or who were admitted 
with ACS on the days when the local team was playing and 
patients from days when no match was played. The city where 
the study was performed had fewer than 120,000 inhabitants 
and a single first division team (more than 16,000 season ticket 
holders, i.e., one of the highest ratios of inhabitants to ticket 
holders in Spain). Our hospital was the only reference hospital 
for invasive treatment of acute myocardial infarction.

This project fulfilled the requirements of the Declaration 
of Helsinki and was approved by the local hospital ethics com-
mittee (registry number 85.21).

Instruments

The psychological parameters of anxiety and hostility were as-
sessed via postdischarge contact with 109 patients who had 
ACS on a match day. Of these, 70 agreed to participate in the 
study and signed an informed consent. In order to avoid com-
parative bias, we used propensity score matching to select a 
sample of those patients who were admitted with ACS on days 
when there was no match (n = 70), contacted them and signed 
the same informed consent.

We used two self-completed psychological tests that had 
previously been validated for evaluation of hostility and/or 
anxiety: 1) the Cook-Medley hostility scale (Ho) [14]: a short 
form of the Minnesota Multiphasic Personality Inventory 
(MMPI) with 50 items answered in true/false format; and 2) 
the Symptom Assessment 45 (SA-45) of Sandin [15], a short 
form of the Symptom Checklist-90 (SCL-90), which compris-
es 45 items answered on a Likert scale (0 to 4). The SCL-90 
contains a series of nine scales that evaluate nine basic psycho-
pathologic domains: somatization, obsessive-compulsive dis-
order, interpersonal sensitivity, depression, anxiety, hostility, 
phobic anxiety, paranoid ideation, and psychoticism.

Data analysis

Data were analyzed using SPSS, Version 23.0. Statistical 

significance was set at P < 0.05. Continuous variables were 
expressed as mean ± standard deviation; qualitative variables 
were expressed as frequency and percentage. Hypotheses were 
analyzed using the t-test (for quantitative variables, after con-
firmation of normality using the Kolmogorov-Smirnov test) 
or the Chi-square test (qualitative variables). More than two 
cohorts were compared using analysis of variance with suba-
nalyses when applicable.

Results

During the years 2018 - 2020 (from January 1, 2018, to March 
1, 2020, before the SARS-CoV-2 pandemic), the mean daily 
number of visits to the emergency department with chest pain 
was 10.1 ± 1.2 on nonmatch days (Fig. 1a, broken black line), 
whereas on match days this fell by 20% (8.0 ± 1.1 visits per 
day, P < 0.05) (Fig. 1a, continuous black line). However, when 
we break data down by score, we found that the number of 
visits increased by 15% on the days the local team lost at home 
(Fig. 1a, green line) (P < 0.05).

As for daily admissions with ACS (STEMI, NSTEMI, and 
unstable angina), we recorded mean of 1.7 ± 0.3 hospitaliza-
tions/day when the team was not playing, that is, very similar 
to the 1.6 ± 0.2 hospitalizations/day on the days the team was 
playing (irrespective of the score) (Fig. 1b, black lines, P = 
nonsignificant (NS)). However, on those days that the team 
had an away win, admissions fell by 30% (1.1 ± 0.2, P < 0.05), 
with a rebound on the days the team lost at home (2.1 ± 0.2, P 
< 0.05) (Fig. 1b, green line).

When the data were analyzed by sex, we found the fol-
lowing results (Fig. 2a): 1) The incidence of ACS was higher 
among males, both on match days and on nonmatch days (two- 
to three-fold more, P < 0.05); and 2) Both the increase in the 
number of hospitalizations with ACS on days the home team 
lost and the decrease in the number of admissions on the days 
they won were observed mainly for males (P < 0.05).

Furthermore, when we studied the different types of ACS, 
we found that the increase in hospitalizations was for non-ST-
segment elevation ACS (NSTEMI and unstable angina) among 
males when the team played at home (Fig. 2b, P < 0.05). Curi-
ously, the number of admissions with STEMI fell among fe-
males on match days (P < 0.05). In addition, in an attempt to 
elucidate the pathophysiology underlying the NSTEMI (type 
1 vs. type 2), we analyzed the number of catheterizations that 
required any stent implantation after finding a culprit lesion. In 
non-match days, a culprit lesion was found in 77.5% of cath-
eterizations. Interestingly, on match days stent implantation 
was needed in 89.3% of cases, reaching statistical significance 
(P < 0.05) and meaning a higher proportion of type 1 NSTEMI 
on these match days.

The profile of the patient most likely to experience ACS 
on match days was that of a male smoker (current or past) aged 
> 65 years with hypertension, diabetes (around 40%), dyslipi-
demia (60%), and overweight/obesity (85%), of whom up to 
one-third had a personal history of IHD (Table 1). When we 
compared this profile with that of patients admitted on days 
when no matches were played, we recorded a higher percent-
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age of men with poorer control of cardiovascular risk factors 
(CVRFs) such as increased glycosylated hemoglobin, low-
density lipoprotein cholesterol (LDL-C), and BMI, as well as 
more frequent smoking (P < 0.05). However, the patients were 
more likely not to have had previous IHD (P < 0.05). In this 
case, no statistically significant differences between men and 
women were observed with respect to arterial hypertension, 
diabetes mellitus, or dyslipidemia. Women who were hospital-
ized on match days were more likely to be smokers, whereas 

the men were more likely to be obese (P < 0.05) (Supplemen-
tary Material 1, www.cardiologyres.org).

Likewise, the degree of adherence to treatment was meas-
ured. As it is shown in Figure 3, patients who developed an 
ACS on days of match had significantly worse pharmacologi-
cal adherence compared to those who were admitted on days 
of no match (P < 0.05): 49.6% (95% confidence interval (CI): 
41.7 - 57.5) for antihypertensive drugs, 44.2% (95% CI: 36.3 
- 52.1) for antidiabetics, and 50.1% (95% CI: 42.2 - 58.0) for 

Figure 1. Visits to the emergency department with chest pain (a) and admissions with acute coronary syndrome (b). *P < 0.05 
vs. mean admissions on match day.
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lipid-lowering drugs in days of match vs. 65.9% (95% CI: 63.2 
- 68.6), 61.0% (95% CI: 58.2 - 63.8), and 68.8% (95% CI: 66.1 
- 71.5) on nonmatch days, respectively.

Analysis of the characteristics of the admission revealed 
no statistically significant differences with respect to the mean 
number of days of hospital stay (5.5 ± 0.6 vs. 5.3 ± 0.9 days, P 
= NS) or need for percutaneous revascularization (0.7 vs. 0.8 
procedures/patient, P = NS). A decrease was observed in the 
number of in-hospital deaths of patients who were admitted 
on match days (4.6% vs. 7.5% on nonmatch days, P < 0.05), 
due to a reduction on the days the team played away (2.6% vs. 
6.7% for home matches, P < 0.05).

As for the patient’s psychological profile, higher scores 
were recorded for anxiety in patients admitted on match days 
than in patients admitted on nonmatch days (Fig. 4a, P < 0.05). 
Furthermore, a comparison by sex revealed a greater score for 
hostility among men, especially in the case of patients who 
were admitted with ACS on match days (Fig. 4b, P < 0.05). 

Similarly, significant differences between the sexes were re-
corded on the depression and interpersonal sensitivity scales 
using the SA-45 questionnaire (Table 2).

Finally, in an attempt to determine whether attending the 
stadium had an effect on these findings, we performed an inde-
pendent analysis of data from June 2020 (after the coronavirus 
disease 2019 (COVID-19) lockdown, when sporting competi-
tions without attendance by the public were restarted). During 
this period, we found a trend towards a lower number of visits 
to the emergency department overall on match days (Fig. 5a, 
continuous grey line, P = NS). A notable decrease was record-
ed when the team won at home compared with losing at home 
(Fig. 5a, red line, P < 0.05).

With respect to admissions, hospitalizations decreased 
significantly on match days after the start of the COVID-19 
pandemic (Fig. 5b, continuous grey line, P < 0.05), as was a 
marked decrease on days the team lost at home (P < 0.05). 
Patients admitted on match days during this period were char-

Figure 2. Mean admissions by sex and result of match (a) and type of acute coronary syndrome (b). *P < 0.05 vs. nonmatch days. 
ACS: acute coronary syndrome; NSTEMI: non-ST-elevation myocardial infarction; STEMI: ST-elevation myocardial infarction.
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Figure 3. Pharmacological adherence to antihypertensive, antidiabetic, and lipid-lowering drugs. *P < 0.05 vs. nonmatch days.

Table 1.  Baseline Clinical Characteristics Before COVID-19

No match (n = 1,143) Match (n = 153) Significance (P)
Age (years) 69.3 ± 12.3 68.1 ± 11.9 NS
Men 65.8 (63.0 - 68.6) 73.2 (66.2 - 80.2) < 0.05
Blood pressure (mm Hg) 143/96 ± 12/4 142/95 ± 12/3 NS
  Personal history of high BP 72.9 (70.3 - 75.5) 72.6 (65.5 - 79.7) NS
  Good control of BP 76.7 (74.2 - 79.2) 76.4 (69.7 - 83.1) NS
HbA1c (%) 6.0 ± 0.2 6.5 ± 0.2 < 0.05
  Personal history of DM 43.9 (46.4 - 52.2) 41.2 (33.4 - 49.0) NS
  Good glycemic control 93.0 (91.5 - 94.5) 79.9 (73.5 - 86.3) < 0.05
LDL - C (mg/dL) 112.6 ± 41.2 130.7 ± 44.0 NS
  Personal history of DLP 57.5 (54.6 - 60.4) 58.2 (40.4 - 66.0) NS
  Good control of lipids 52.4 (49.5 - 55.3) 43.0 (34.2 - 49.8) < 0.05
Body mass index (kg/m2) 29.4 ± 2.4 30.6 ± 1.8 NS
  Overweight 38.0 (35.2 - 40.8) 35.9 (28.3 - 43.5) NS
  Obesity 40.3 (37.5 - 43.1) 48.8 (40.9 - 56.7) < 0.05
Smoker or former smoker 67.7 (65.0 - 70.4) 77.1 (70.4 - 83.8) < 0.05
Previous IHD 41.4 (38.5 - 44.3) 32.6 (25.2 - 40.0) < 0.05
Chronic kidney disease 23.6 (21.1 - 26.1) 26.1 (19.1 - 33.1) NS

Values are expresses as mean ± standard deviation for age, blood pressure, HbA1c, LDL-C and body mass index and percentages (95% confidence 
interval) for the rest of parameters. COVID-19: coronavirus disease 2019; BP: blood pressure; DLP: dyslipidemia; DM: diabetes mellitus; HbA1c: 
glycosylated hemoglobin; IHD: ischemic heart disease; LDL-C: low-density lipoprotein cholesterol; NS: nonsignificant.
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Figure 4. Psychological dimensions of anxiety and hostility among pa-
tients admitted with ACS. (a) Values on the anxiety scale obtained with 
the SA-45 questionnaire. (b) Results for the hostility dimension of the 
SA-45 and Ho questionnaires. The data shown are the result of com-
paring with controls (patients admitted on nonmatch days). *P < 0.05 
vs. controls. ACS: acute coronary syndrome; Ho: Cook-Medley hostility 
scale; SA-45: Symptom Assessment 45.

Figure 5. Visits to the emergency department with chest pain (a) and 
admissions with acute coronary syndrome (b) after lockdown. *P < 0.05 
vs. mean admissions on match days and nonmatch days.

Table 2.  Score on the Remaining Scales of the SA-45 Questionnaire: Somatization, Obsessive-Compulsive Disorder, Interpersonal 
Sensitivity, Depression, Phobic Anxiety, Paranoid Ideation, and Psychoticism

No match (n = 70) Match (n = 70)
Significance (P)

Men (n = 39) Women (n = 31) Men (n = 37) Women (n = 33)
Somatization 4.1 ± 3.3 5.9 ± 3.6 5.0 ± 3.9 7.1 ± 4.1 NS
Obsessive-compulsive disorder 5.1 ± 3.8 5.0 ± 3.4 5.8 ± 3.6 5.7 ± 4.0 NS
Interpersonal sensitivity 4.3 ± 3.4 6.6 ± 4.9 5.1 ± 4.7 8.8 ± 4.5 < 0.05
Depression 7.2 ± 4.8 10.6 ± 5.4 7.8 ± 4.6 10.9 ± 7.2 < 0.05
Phobic anxiety 2.2 ± 1.2 3.5 ± 2.0 3.9 ± 3.1 2.2 ± 1.5 NS
Paranoid ideation 5.0 ± 3.1 5.6 ± 3.3 6.2 ± 4.0 4.9 ± 3.4 NS
Psychoticism 2.9 ± 2.5 3.1 ± 2.7 3.7 ± 2.8 3.2 ± 2.4 NS

SA-45: Symptom Assessment 45; NS: nonsignificant.
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acterized by poorer control of CVRFs (e.g., arterial hyperten-
sion, dyslipidemia, diabetes mellitus, and overweight), with 
fewer than 25% of patients having a history of IHD (vs. 41.9% 
on days when the local team was not playing) (Table 3).

Discussion

The press’ headlines in the “heart-stopping match” style may 
be losing its figurative sense, since the results from this study 
defend that more ACS may be occurring in a city on days when 
the local team loses.

Our first finding was the lower number of visits to the 
emergency department with chest pain on days the home team 
played, thus lending some meaning to the notion of soccer as 
“the opium of the people”. This trend only varied when the 
team lost, in which case visits to the emergency department 
were more frequent.

In addition to visits to the emergency department with 
chest pain (and its broad differential diagnosis), we found a 
lower number of admissions with ACS on days the local team 
won (30% fewer) and a higher number when they lost (by 30% 
more). These findings are consistent with previously published 
data in ad hoc studies on world championships, which reported 
an increased risk of hospitalization with ACS and cardiovascu-
lar mortality on days when the local team lost and a decrease 
on days when they won [3-9]. However, other studies did not 
find significant differences [16].

The fact that these variations were recorded with respect to 
non-ST-segment elevation ACS confirms theory on the patho-

physiology of the spectrum of ACS, where unstable angina 
(and, to a lesser extent, NSTEMI) can more easily be triggered 
in stressful situations, where, among others, platelet activation 
is increased (as it is seen in our study, where there is an incre-
ment of type 1 NSTEMI on match days) [17, 18]. From a more 
biopsychosocial perspective, it is not in vain that the associa-
tion between stress and IHD has gradually been reinforced 
in recent years [4, 19-21]. Specifically, we have seen how 
negative feelings (e.g., hostility, anger, sadness, indignation, 
and frustration) can act as triggers of cardiovascular events. 
In 1996, Williams [22] developed the concept of the hostility 
syndrome to define a set of signs and symptoms that predis-
pose to cardiovascular disease. Basically, this is characterized 
by facility for anger with increased sympathetic reactivity in 
situations that bring out hostility, together with excessive risk 
behaviors, such as smoking, drinking alcohol, and overeating 
(associated with overweight/obesity), which are used as cop-
ing mechanisms.

Therefore, we can see how, in addition to the excitement 
of the match itself, the score can increase the risk of hospi-
talization for ACS, since, when faced with a loss, fans experi-
ence more negative feelings. In contrast, the positive feelings 
generated by a win (e.g., euphoria, admiration, pride, satisfac-
tion, and gratitude) seem to reduce the number of ACS, thus 
potentially providing a hypothesis for future studies aimed at 
cardiovascular prevention.

Furthermore, when the results are broken down by sex, 
we observe an unequal response: whereas men experience an 
increase in non-ST-segment elevation ACS on match day (es-
pecially with a loss by the home team), women seem to have 
a lower cardiovascular risk on these days (thus leading us 

Table 3.  Baseline Clinical Characteristics of Patients After the COVID-19 Lockdown

No match (n = 312) Match (n = 31) Significance (P)
Age (years) 68.2 ± 10.6 72.6 ± 9.9 NS
Male sex 60 68.8 < 0.05
Blood pressure (mm Hg) 145/96 ± 12/4 151/98 ± 13/4 NS
  Personal history of high BP 70 78.9 < 0.05
  Good control of BP 72.2 69.4 NS
HbA1c (%) 6.2 ± 0.2 6.8 ± 0.3 < 0.05
  Personal history of DM 47.8 37.7 < 0.05
  Good glycemic control 88 71.9 < 0.05
LDL-C (mg/dL) 119.8 ± 41.8 143.0 ± 44.3 NS
  Personal history of DLP 58.1 66.8 < 0.05
  Good control of lipids 49.6 40.1 < 0.05
Body mass index (kg/m2) 29.5 ± 2.8 29.7 ± 2.3 NS
  Overweight/obesity 35.6/40.7 58.2/34.1 < 0.05
Smoker/former smoker 31.6/35.6 24.4/36.3 < 0.05
Previous IHD 41.9 24.1 < 0.05
Chronic kidney disease 19.3 16.6 NS

Values are expresses as mean ± standard deviation for age, blood pressure, HbA1c, LDL-C and body mass index and percentages (95% confidence 
interval) for the rest of parameters. COVID-19: coronavirus disease 2019; BP: blood pressure; DLP: dyslipidemia; DM: diabetes mellitus; HbA1c: 
glycosylated hemoglobin; IHD: ischemic heart disease; LDL-C: low-density lipoprotein cholesterol; NS: nonsignificant.



Articles © The authors   |   Journal compilation © Cardiol Res and Elmer Press Inc™   |   www.cardiologyres.org 225

Puche Cardiol Res. 2022;13(4):218-227

to consider soccer as a “cardioprotective factor” in women). 
One possible explanation is the difference in concentrations 
of testosterone and cortisol between the sexes and their pos-
sible influence on levels of hostility/anger [21-23], which, as 
commented on above, are associated with disease onset and 
cardiovascular mortality. Another factor potentially involved 
could be the burden of CVRFs. International studies [24, 25] 
have shown that female sex is associated with a higher burden 
and poorer control of these factors, both in primary and in sec-
ondary prevention. However, in the present study, we found no 
significant differences between the sexes for arterial hyperten-
sion, diabetes mellitus, or dyslipidemia, potentially pointing 
to a relative increase in the frequency of these factors in men 
(compared with other published series [24, 25]), which would 
make them more likely to develop ACS on match days. In ad-
dition, irrespective of sex, it is important to note that patients 
admitted on match days have poorer control of their cardio-
vascular risk factors: worse glycemic and lipidic controls, and 
higher BMI and smoking rates.

Indeed, in last decades we are witnessing an insufficient 
degree of control of CVRF in European countries, including in 
secondary prevention of cardiovascular disease [26, 27], and 
low compliance with treatment seems to be one of the causal 
factors [27]. Adherence to prophylactic medications (acetylsali-
cylic acid, β-blockers, angiotensin-converting enzyme (ACE) 
inhibitors, statins, etc.) 1 year after discharge is approximately 
50% [26, 27]. For this reason, the WHO has classified it as a 
global problem of great magnitude [13], given that correct ad-
herence has been associated with a 20% reduction in cardiovas-
cular disease risk and a 38% reduction in all-cause mortality 
[26]. In the series of patients presented in this article, therapeutic 
adherence among patients admitted in match days was 26.4% 
worse on average than that of those patients who were admitted 
on nonmatch days. Some causes for this poor adherence have 
been described [25, 26]: 1) those related to the drug (side ef-
fects, price, dosage, etc.); 2) the disease (asymptomatic, evolu-
tion time, comorbidities, etc.); 3) the health environment (ease 
of access, frequency of consultations, lack of records, etc.); 4) 
the professional (lack of communication, poor doctor-patient re-
lationship, therapeutic inertia, etc.); and 5) the patient (forgetful-
ness, lack of patient motivation and/or degree of understanding 
of the severity of their disease, socio-economic-cultural level, 
etc.). Regarding the first three factors there is little to be done 
from our daily performance. However, for the last two aspects 
(professional and patient) there is a room for improvement, from 
intensifying preventive treatments (which has been demonstrat-
ed to be more successful than the conventional care approach 
[28]), to promoting a greater degree of involvement on the part 
of the patient in the prevention of their disease [29].

In this article, we extended the follow-up times of oth-
er studies up to 3 years. As a result, we took advantage of the 
absence of fans in stadiums (after the prohibition implemented 
because of COVID-19 in 2020) to investigate possible conse-
quences thereof. In this sense, after lockdown, we noticed a para-
digm shift when the local team lost at home, with a lower number 
of admissions because of ACS. Therefore, we hypothesize that, 
in addition to the score, other variables may play a role in the 
incidence of IHD, for example, the tense atmosphere in the sta-
dium which could generate stress, anxiety, and hostility in some 

cases. This idea was consistent with previous report where ACSs 
among spectators in a soccer stadium were measured [30].

Among the limitations of this study, it should be noted its 
retrospective and single-center design, and the fact that pa-
tients were not questioned about their soccer preferences. 
However, as stated at Materials and Methods, the soccer team 
of the city where the study has been performed was the unique 
at first division and has one of the highest ratios of inhabitants 
to ticket holders in Spain. This, along with the fact that our 
hospital is the only reference hospital for invasive treatment of 
acute myocardial infarction at the city, reduces the likelihood 
of other important bias.

Since the results described in this study may be extended 
to different sports (including rugby, baseball, hockey, etc.) 
[31], our recommendations for fans attending sports events 
include the following: 1) “There is no such thing as a small 
rival” where cardiovascular risk is concerned. It is important 
to control all risk factors, especially on match days, as fol-
lows: avoid intake excesses (especially food and alcohol), give 
up smoking, take the necessary medication for hypertension, 
diabetes, and high cholesterol; 2) Perform moderate physical 
exercise daily in order to acquire the habit “match by match”; 
3) When the match becomes tense, try to see it in relative terms 
and practice strategies for managing emotions: your life lasts 
longer than 90 min and is worth more than three points.

In conclusion, we performed the first study to confirm the 
association between soccer calendar, ACSs, and patient pro-
file, finding a higher number of ACS when the local team lost 
at home in a specific subject: a male, aged > 65 years, smoker 
(current or past), obese, with worse control of his hyperten-
sion, diabetes, and dyslipidemia, poor pharmacological adher-
ence and high anxiety and hostility scores.

Therefore, given that our team’s score does not depend on 
us, it seems necessary to develop future studies in this field 
(with population from both in and outside stadiums, compar-
ing supporters vs. people who do not like soccer, virtual vs. 
real soccer, etc.) and to improve measures to promote cardio-
vascular disease prevention in order to enjoy the spectacle as 
safely as possible.

Supplementary Material

Suppl 1. Differences by sex in baseline characteristics of pa-
tients during the pre-COVID period.
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