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Abstract

Background: Football (soccer) is popular among those of Masters age (≥35 years).

Although regular exercise improves health, strenuous exercise causes a transient

increase in cardiac risk.

Aim: To gain insight into cardiac risk factors, symptoms, and knowledge, attitudes and

beliefs about myocardial infarction (MI), and support for prevention.

Methods: A web-based survey using REDCap was completed by 153 amateur Masters

footballers from A grade competition (n = 24), B or lower grade (n = 95) or social

games (n = 34) in Sydney, Australia.

Results: Participants were aged 49.3 ± 7.5 years and primarily male (92.2%), Cauca-

sian (88.9%) and university educated (75.2%). Risk factors included hyper-

cholesterolaemia (37.3%), hypertension (19.6%), smoker (7.8%), overweight (40.5%)

or obese (13.1%). One-fifth (21.6%) reported ≥1 potential cardiac symptom during

activity in the prior year, for which one-quarter (24.2%) sought medical attention.

Knowledge of typical MI symptoms was high (>80%) but lower (<40%) for less typical

symptoms. Half (49.6%) were not confident to recognise MI in themselves. Half

(49.0%) would remain on the field for 5–10 min with chest pain. Only 39.9% were

aware that warning signs might precede MI by days. They overestimated survival from

cardiac arrest (43%). Participants supported training in automatic external defibrillators

(AED) and cardiopulmonary resuscitation (84%), AED at games (85%) and cardiac

education (>70%).

Conclusions: Cardiac risk factors are common In Masters footballers, with one in five

experiencing possible cardiac symptoms in the prior year. While gaps exist in knowl-

edge and optimal responses, strong support exists for preventive measures.

Introduction

Football (soccer) is Australia’s most popular team sport.1

Although sudden cardiac death (SCD) during the sport

is rare, these deaths are widely publicised and are of

concern given the recognised health benefits of exer-

cise.2,3 While regular physical activity is associated with

physical and mental health benefits, it is a paradox that

strenuous physical exercise can cause a transient

increase in cardiac events, including myocardial infarc-

tion (MI) and sudden cardiac arrest (SCA).3–5 The

increased risk is greater in older adults and those who

exercise infrequently,6 with the majority of sports-

related SCD occurring in people aged over 35 years.4 In

Masters age athletes, the most likely cause of SCD is

atherosclerotic coronary artery disease,7,8 while genetic

and other non-atherosclerotic causes are more common

in younger athletes.7,8

Despite the popularity of Masters football, the preva-

lence of cardiac risk factors and potential cardiac symp-

toms in these players is not well described. Similarly,

player knowledge and confidence in recognising poten-

tial cardiac symptoms and responding appropriately has

not been well studied. Early recognition of symptoms

and intervention is vital with low survival rates for out-

of-hospital SCA, decreasing by 7–10% for every minute

without cardiopulmonary resuscitation (CPR) or defibril-

lation.9,10 In approximately half the cases, warning

symptoms are experienced in the 4 weeks preceding
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SCA, but frequently the symptoms are not recognised or

acted on.11,12

The aim of this study was to determine the cardiac risk
factors and potential prodromal symptoms in Masters
amateur footballers, their knowledge, attitudes and
beliefs about symptoms and the appropriate response,
and their support for preventive strategies.

Methods

Study design

The web-based Masters Football and Cardiovascular Risk
(MAFACARI) survey was informed by a literature
review and case study, and based on existing cardiac
health instruments and sports health screening frame-
works. The survey collected self-reported data via a
questionnaire on REDCap, a web-based survey applica-
tion. Approval was obtained from the local Institutional
Human Ethics Committee and conformed to the princi-
ples outlined in the Declaration of Helsinki.

Questionnaire

The questionnaire contained four sections: (i) demographic
information and medical history to determine the preva-
lence of cardiac risk factors and symptoms; (ii) knowledge
of cardiac symptoms; (iii) behaviour, attitudes and beliefs
that might influence cardiac risk; and (iv) support for pre-
ventative strategies. Instruments used to help formulate
the questionnaire included the acute coronary syndrome
(ACS) response index,14 Pre-Exercise Screening Tool15 and
the American Heart Association/American College of
Sports Medicine’s Pre-Participation Screening Question-
naire.16 The ACS Response Index14 includes knowledge,
attitudes and beliefs subscales. The knowledge subscale has
21 items assessing knowledge of symptoms and is mea-
sured using a binary scoring system with a maximum of 21
points. The attitudes subscale has five items measuring
symptom recognition and help-seeking. Patients respond
on a 4-point Likert scale from 1 (not at all) to 4 (very sure),
with scores ranging from 5 to 20. Higher scores indicate
greater confidence in recognising and responding to symp-
toms. The beliefs subscale has seven items measuring what
participants would do if they experienced a heart attack.
Items on the beliefs subscale are evaluated on a 4-point
Likert scale from 1 (strongly agree) to 4 (strongly disagree).
Scores range from 7 to 28. A 4-point Likert scale was also
used to assess participant support for risk mitigation
strategies.

Participant recruitment and data collection

Participants were Masters age (≥35 years) amateur foot-
ball players from Sydney competing at three levels: Mas-
ters competition A grade, Masters competition B grade
or lower and social football groups. Players were invited
to participate through researcher attendance at team ses-
sions, or telephone and email communication with team
and area coordinators who distributed study informa-
tion. Potential participants received an information
sheet and link to the REDCap questionnaire. The
questionnaire was accessed by 180 individuals, of
whom 175 consented and 153 completed question-
naires. The questionnaire took 15–20 min to com-
plete using personal digital devices at a time
convenient to them. Participation was voluntary and
anonymous, with no financial incentive. Only com-
pleted and submitted questionnaires were analysed.
Participation required English literacy and access to a
digital device.

Statistical analysis

Analysis was undertaken for the overall group, as well as
separately for the three subgroups based on playing
levels. Data were analysed using IBM SPSS Statistics 26.0
(IBM Corp, Armonk, NY, USA) for Windows, with
descriptive statistical analysis applied for non-open-
ended variables. Discrete data were represented using
proportions and frequencies. Continuous variables were
represented with mean and standard deviation for those
well modelled by a normal distribution. Statistical differ-
ences between group mean scores were tested using
one-way analysis of variance (ANOVA).

Results

Participant characteristics

Of the 153 Masters football players, 24 (15.7%) cur-
rently played at A grade level, 95 (62.1%) at B grade or
lower competition and 34 (22.2%) played non-
competition social football (Table 1). Participants were
aged 49.3 ± 7.5 years and primarily male (92.2%), Cau-
casian (88.9%) and university educated (75.2%). Demo-
graphics were similar across the three playing levels.

The most common risk factors were hyper-
cholesterolaemia (37.3%), hypertension (19.6%), cur-
rent smoking (7.8%), overweight (body mass index
(BMI) 25–30 kg/m2) (40.5%), obesity (BMI >30 kg/m2)
(13.1%) and family history of heart disease (22.9%).
Participants exercised or played sport an average of
3.6 days per week, with a weekly average of 2.6 h of
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Table 1 Study participant characteristics

Characteristic All (n = 153) A grade (n = 24) B grade (n = 95) Social (n = 34)

Age, mean (±SD) (years) 49.3 (7.5) 50.0 (5.7) 48.7 (7.3) 50.5 (9.2)

Male, n (%) 141 (92.2) 22 (91.7) 87 (91.6) 32 (94.1)

Female, n (%) 12 (7.8) 2 (8.3) 8 (8.4) 2 (5.9)

Caucasian, n (%) 136 (88.9) 23 (95.8) 84 (88.4) 29 (85.3)

Highest academic qualification, n (%)

HSC or lower 15 (9.8) 3 (12.5) 9 (9.5) 3 (8.8)

TAFE qualification 23 (15.0) 3 (12.5) 17 (17.9) 3 (8.8)

University degree 115 (75.2) 18 (75.0) 69 (72.6) 28 (82.4)

Risk factors

Hypertension, n (%) 30 (19.6) 2 (8.3) 18 (18.9) 10 (29.4)

Hypercholesterolaemia, n (%) 57 (37.3) 9 (37.5) 37 (38.9) 11 (32.4)

Diabetes, n (%) 1 (0.7) 0 (0) 1 (1.1) 0 (0)

Heart condition†, n (%) 12 (7.8) 2 (8.3) 6 (6.3) 4 (11.8)

BMI, mean (±SD) 26.0 (3.6) 25.8 (3.5) 26.3 (3.5) 25.5 (3.9)

Overweight, n (%) 62 (40.5) 9 (37.5) 42 (44.2) 11 (32.4)

Obese, n (%) 20 (13.1) 3 (12.5) 13 (13.7) 4 (11.8)

Family history, n (%) 35 (22.9) 4 (16.7) 23 (24.2) 8 (23.5)

Current smoker, n (%) 12 (7.8) 2 (8.3) 8 (8.4) 2 (5.9)

At least occasional high stress over past 3 months, n (%) 101 (66.0) 14 (58.3) 67 (70.5) 20 (58.8)

Regular exercise, mean (±SD)

Exercise or sport (days/week) 3.6 (1.7) 3.4 (1.8) 3.6 (1.6) 3.5 (1.8)

Moderate intensity physical activity (min/week) 156 (124) 154 (109) 159 (125) 146 (133)

Vigorous intensity physical activity (min/week) 141 (90) 154 (83) 144 (76) 125 (124)

Muscle strengthening (days/week) 1.3 (1.4) 1.3 (1.6) 1.3 (1.5) 1.0 (1.2)

Activity level of employment, n (%)

Sedentary 114 (74.5) 17 (70.8) 72 (75.8) 25 (73.5)

Physically active 38 (24.8) 7 (29.2) 22 (23.2) 9 (26.5)

Unemployed 1 (0.7) 0 (0) 1 (1.1) 0 (0)

Health checks

Time since last BP check, n (%)

<1 year 117 (76.5) 21 (87.5) 68 (71.6) 28 (82.4)

2–5 years 31 (20.3) 2 (8.3) 24 (25.3) 5 (14.7)

>6 years 5 (3.3) 1 (4.2) 3 (3.2) 1 (2.9)

BP never taken 0 (0) 0 (0) 0 (0) 0 (0)

Time since cholesterol check, n (%)

<1 year 97 (63.4) 19 (79.2) 57 (60.0) 21 (61.8)

2–5 years 33 (21.6) 4 (16.7) 22 (23.2) 7 (20.6)

>6 years 10 (6.5) 1 (4.2) 7 (7.4) 2 (5.9)

Cholesterol never tested 13 (8.5) 0 (0) 9 (9.5) 4 (11.8)

Previous exercise stress test, n (%) 64 (41.8) 11 (45.8) 38 (40.0) 15 (44.1)

Medication usage, n (%)

Regular medications doctor prescribed 47 (30.7) 6 (25.0) 28 (29.5) 13 (38.2)

Medications before playing 22 (14.4) 6 (25.0) 12 (12.6) 4 (11.8)

Over counter or complementary 43 (28.1) 10 (41.7) 25 (26.3) 8 (23.5)

Potential cardiac symptoms during physical activity in prior 12 months, n (%)

One or more of above symptoms in prior 12 months 33 (21.6) 5 (20.8) 22 (23.2) 6 (17.6)

Unexplained pain or tightness in chest, arms or neck 6 (4.0) 2 (8.3) 3 (3.2) 1 (2.9)

Felt faint or dizzy 23 (15.0) 4 (16.7) 15 (15.8) 4 (11.8)

Breathless above what would normally be expected 17 (11.1) 3 (12.5) 10 (10.5) 4 (11.8)

Sought medical attention at the time a symptom was experienced‡ 8 (24.2) 1 (20.0) 7 (31.8) 0 (0)

First aid course completed, n (%)

Current (past 3 years) 37 (24.2) 4 (16.7) 22 (23.2) 11 (32.4)

Out of date 51 (33.3) 11 (45.8) 33 (34.7) 7 (20.6)

Never 65 (42.5) 9 (37.5) 40 (42.1) 16 (47.1)

Able to provide CPR, n (%) 103 (67.3) 18 (75.0) 60 (63.2) 25 (73.5)

†Eight (5%) participants had a past history of cardiac catheterisation, percutaneous transluminal coronary angioplasty or cardiac surgery.
‡Percentage based on the 33 participants who experienced a symptom.
BMI, body mass index; BP, blood pressure; CPR, cardiopulmonary resuscitation; HSC, High School Certificate; SD, standard deviation; TAFE, Technical
and Further Education.
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moderate activity and 2.4 h of vigorous activity. Almost
on-third (30.7%) took regular prescription medication,
with a trend to a higher use among social players. Medi-
cations were taken before a game by 14.4%, and over-
the-counter or complementary medication were taken
by 28.1%, with a trend to higher use among A grade
players. Most participants reported having measured
their blood pressure (76.5%) and cholesterol (63.4%)
within the prior year. Two-fifths (41.8%) had previously
completed an exercise stress test, of which most were
reportedly normal (95.3%). Over half (57.5%) had com-
pleted a first aid course, one-quarter (24.2%) within the
prior 3 years. Two-thirds (67.3%) reported that they
knew how to provide CPR.

Potential cardiac symptoms

One-fifth (21.6%) of participants reported experiencing
one or more potential cardiac symptoms during physical
activity in the preceding 12 months (Table 1). Only one-
quarter (24.2%) of those with symptoms sought medical
advice.

Knowledge of cardiac symptoms

Knowledge of typical MI symptoms was high (>80%)
but lower (<40%) for less typical symptoms (Fig. 1).
Symptom knowledge using the knowledge subscale of
the ACS Response Index,14 was 13.7 ± 2.3 compared
with a maximum scale score of 21. There were no
between-group differences (A grade, 13.8 ± 2.1; B grade,
13.9 ± 2.5; social, 13.0 ± 1.7; P = 0.138). Most partici-
pants were familiar with the terms ‘heart attack’
(98.7%) and ‘cardiac arrest’ (92.2%), but less so with
‘angina’ (68.6%). Only 39.9% of participants considered
that warning signs could be experienced ‘days to months
before’ a heart attack, with 60.1% responding that
symptoms would be experienced ‘minutes to hours
before’. The chance of surviving an out-of-hospital car-
diac arrest was estimated as 43% (±25).

Attitudes and beliefs about MI symptoms
and appropriate response

The mean score for the attitudes subscale was 11.9 ± 2.7
(maximum score of 20), with no difference between A

Figure 1 (A) Proportion of symptoms

correctly identified as being associ-

ated with a heart attack, and

(B) proportion of symptoms incor-

rectly identified as being typical of a

heart attack.
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grade (11.5 ± 2.7), B grade (11.9 ± 2.7) or social players
(12.2 ± 2.8) (P = 0.569; Table 2). Only one-third
(32.7%) were pretty/very sure they could recognise
heart attack symptoms in someone else, while almost
half (49.6%) had little or no confidence in recognising
heart attack symptoms in themselves.
The mean score in the beliefs subscale was 22.1 ± 3.2

(maximum 28), with no difference between A grade
(22.0 ± 3.4), B grade (22.1 ± 3.2) or social players (22.1
± 3.4) (P = 0.980).

Player experience and behaviour

Almost three-quarters (73.3%) had played football for at
least 5 years since age 35 years (Table 3). The most pop-
ular reasons for playing were social interaction and
enjoyment (93.5%), health and exercise (89.5%) and
love of football (79.7%). Competitive drive was a more
common motivator in A grade (66.7%) and B grade
(43.2%) players than social (20.6%), with a
corresponding gradient in moderate or intense emotions
while playing (83.3%), (65.3%) and (44.1%).

In response to a hypothetical episode of unusual chest
pain while playing football, almost half (46.6%) would
leave the field immediately; however, half (49.0%)
would stay on the field for 5–10 min to see if the pain
eased. Several A grade (16.6%) and B grade (2.2%)
players would play until their performance became
unsatisfactory or until the end of the game. The main
reason for those remaining on the field was being physi-
cally able to play through the pain or discomfort
(86.6%). Additional reasons to continue playing, partic-
ularly among competition players, were ‘personal drive’
(31.8%), ‘not wanting to let the team down’ (28%) and
‘expectations of club or teammates to keep playing’
(8.5%). While most (81.7%) would see a doctor within
1 week of experiencing a health problem such as chest
pain, 18.3% would wait longer or not go. Three-quarters
(76.5%) would use the internet for information about
their symptoms before seeing a doctor.

Support for risk mitigation strategies

The most strongly supported strategies were automated
external defibrillator (AED) availability at games,

Table 2 Study participant attitude and belief scale responses

ACS attitudes subscale, n (%) Not at all (1) Little sure (2) Pretty sure (3) Very sure (4)

How sure are you that you could
Recognise the signs and symptoms of a heart attack in someone

else
16 (10.5) 87 (56.9) 47 (30.7) 3 (2.0)

Recognise the signs and symptoms of a heart attack in yourself 10 (6.5) 66 (43.1) 72 (47.1) 5 (3.3)
Differentiate between the signs and symptoms of a heart attack

and other medical problems
27 (17.6) 91 (59.5) 35 (22.9) 0 (0)

Get help for someone you believed to be having a heart attack 13 (8.5) 40 (26.1) 72 (47.1) 28 (18.3)
Get help for yourself if you believed you were having a heart
attack

20 (13.1) 67 (43.8) 55 (35.9) 11 (7.2)

ACS beliefs subscale, n (%) Strongly
agree (1)

Agree (2) Disagree (3) Strongly
disagree (4)

If I have chest pain that does not stop after 15 min, I should get
to hospital as soon as possible (reverse scored)

86 (56.2) 56 (36.6) 10 (6.5) 1 (0.7)

I would be embarrassed to go to hospital if I thought I was
having a heart attack but wasn’t (reverse scored)

7 (4.6) 49 (32.0) 54 (35.3) 43 (28.1)

If I thought I was having a heart attack, I would wait until very
sure before going to hospital

3 (2.0) 44 (28.8) 69 (45.1) 37 (24.2)

If I thought I was having a heart attack, I would rather someone
drive me to hospital than have an ambulance come to my home

18 (11.8) 51 (33.3) 52 (34.0) 32 (20.9)

Because of the cost of medical care, I would want to be
absolutely sure I was having a heart attack before going to
hospital

3 (2.0) 9 (5.9) 63 (41.2) 78 (51.0)

If I’m having chest pain and I’m not very sure if it’s a heart
attack, I should go to hospital (reverse scored)

41 (26.8) 88 (57.5) 24 (15.7) 0 (0)

If I thought I was having a heart attack, I would go to the
hospital right away (reverse scored)

103 (67.3) 45 (29.4) 5 (3.3) 0 (0)

ACS, acute coronary syndrome.
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training in their use and information about cardiac
health and warning symptoms (Fig. 2). Players indicated
willingness to contribute $71 ± $57 dollars per season to
cover costs of preventative strategies.

Discussion

Despite football’s popularity among Masters players
(≥35 years), they have rarely been scientifically investi-
gated.17 To our knowledge, this is the first study to assess
cardiac knowledge, attitudes and beliefs in this group.

The main findings were: (i) cardiac risk factors were
common in the Masters footballers; (ii) competition and
social players had overall similar characteristics and
responses, although competition players expressed a
stronger competitive drive; (iii) one in five participants
experienced a possible cardiac symptom in the prior 12
months, but only one-quarter of those with symptoms
sought medical advice at the time; (iv) participants had a
good knowledge of typical heart attack symptoms but
were uncertain about less typical symptoms, or the dura-
tion of prodromal warning symptoms; (v) beliefs and
responses regarding heart attack symptoms were largely
appropriate, although some participants reported high-
risk responses such as someone driving them to hospital
for a suspected heart attack rather than calling an ambu-
lance; and (vi) strong support for risk mitigation strate-
gies, such as providing AED at games, training in basic
life support and AED, and cardiac education.

The footballers in this cohort were regularly active,
exercising an average of 3.6 days per week, with the
social players exercising to a similar frequency as the
competition players. It is uncertain whether there is a
higher cardiac risk from exertion among ‘weekend war-
riors’ versus regular exercisers. Recent data suggest that
both gain health benefit; however, there is a higher rela-
tive risk of MI triggered by heavy exertion among more
sedentary individuals.5

Cardiac risk factors were common in participants.
Compared with Australian national averages for a simi-
lar group (males aged 45–54 years),18 participants
reported a higher prevalence of hypercholesterolaemia
(37.3% vs 7.0%) and hypertension (19.6% vs 13.4%),
less current smoking (7.8% vs 20.5%), similar over-
weight (40.5% vs 43.0%) but less obesity (13.1% vs
40.6%). Two-thirds of participants reported at least occa-
sional high emotional stress over the prior 3 months.
There were no significant differences in risk factors
across the three playing levels apart from hypertension
tending to be more prevalent among social and B grade
players than A grade. The study results reinforce the
importance of addressing modifiable risk factors19,20 in
this population.

Enjoyment and love of football, health and exercise,
were strong motivators across all three levels consistent
with the known physical and psychological benefits of
exercise.21 Not surprisingly, competitive drive was a
greater motivator in A grade than B grade or social
players, as was the intensity of their emotions when
playing. Future analysis could explore any correlation
between competitiveness and continuing to play despite
symptoms.

One-fifth of participants reported potential cardiac
symptoms, such as unexplained pain or tightness in the
chest, arms or neck, feeling faint or dizzy, and breathless,
above normally expected during physical activity in the
preceding year. However, only one-quarter of those who
experienced symptoms sought medical advice. A good
knowledge of ACS symptoms has been associated with
reduced decision delay during an acute cardiac event in
some but not all studies.22–25 While participants in the
present study demonstrated good knowledge of common
heart attack symptoms such as chest and arm pain and
shortness of breath, they had limited knowledge of less
typical symptoms such as nausea and neck, back and jaw
pain. They also had difficulty differentiating between
some signs and symptoms of a heart attack and other
conditions, with over half incorrectly considered slurred
speech and arm numbness or paralysis to be signs of a
heart attack rather than stroke. Participants were also
uncertain if angina was the same as a heart attack, and
whether a heart attack differed from a cardiac arrest,
with many considering the latter two to be the same.
The moderate score in ACS attitudes reflected lack of
confidence in recognising heart attack symptoms. Over
half inaccurately considered that the earliest that
warning signs could be experienced before a heart
attack was only minutes to hours. Confusion regarding
possible MI symptoms and failure to recognise prodro-
mal symptoms could cause delay in seeking help.26,27

Since prodromal symptoms are frequently experienced
during the month preceding a cardiac event,11

improved recognition of warning symptoms might
lead to more timely medical assessment and preven-
tion. Participants overestimated the chance of surviv-
ing an out-of-hospital SCA as 43% in contrast with the
reality of 8–11%.9,28,29 Our findings may represent a
best-case scenario since the cohort had a high educa-
tion level with 75% university educated.
Sociodemographic disparities have been reported in
MI symptom awareness and knowledge of appropriate
responses.30

Participants scored more highly in the beliefs than atti-
tudes subscales suggesting that they held safer beliefs
about need to seek treatment for a heart attack than con-
fidence in recognising one. Education would help close
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the gap between a player’s desire to respond appropri-
ately to cardiac events and the knowledge and confidence
of how best to do so. The study identified several higher
risk behaviours. The finding that only one-quarter of par-
ticipants who experienced potential cardiac symptoms
sought medical advice at the time accords with a known
tendency to ignore prodromal symptoms. For instance,

only 19% of individuals in one study called emergency
services for symptoms before SCA.11 This reluctance was
demonstrated in participant responses to a hypothetical
scenario of chest pain while playing, with almost half stat-
ing they would stay on the field for 5–10 min and a small
percentage continuing to play until their performance
was unsatisfactory or until the end of the game. One-third

Table 3 Player experience and behaviour responses

Characteristic All (n = 153) A grade
(n = 24)

B grade
(n = 95)

Social
(n = 34)

P-value

Years played since age 35 years, n (%)
1–4 years 41 (26.8) 3 (12.5) 30 (31.6) 8 (23.5)
5–9 years 42 (27.5) 6 (25.0) 24 (25.3) 12 (35.3)
10 years or more 70 (45.8) 15 (62.5) 41 (43.2) 14 (41.2)

Motivation for playing
Social interaction and enjoyment 143 (93.5) 22 (91.7) 90 (94.7) 31 (91.2)
Health and exercise 137 (89.5) 21 (87.5) 82 (86.3) 32 (100.0)
To be part of a team 105 (68.6) 17 (70.8) 73 (76.8) 15 (44.1)* 0.002
Love of the sport 122 (79.7) 21 (87.5) 73 (76.8) 28 (82.4)
Competitive drive/desire to win 64 (41.8) 16 (66.7) 41 (43.2) 7 (20.6) 0.002
Other 3 (2.0) 1 (4.2) 1 (1.1) 1 (2.9)

Competitiveness playing at current level 0.014*
Very 39 (25.5) 10 (41.7) 23 (24.2) 6 (17.6)
Moderately 83 (54.2) 11 (45.8) 58 (61.1) 14 (41.2)
Slightly 26 (17.0) 3 (12.5) 12 (12.6) 11 (32.4)*
Not at all 5 (3.3) 0 (0) 2 (2.1) 3 (8.8)

Intensity of emotions when playing
Very 19 (12.4) 3 (12.5) 13 (13.7) 3 (8.8)
Moderately 78 (51.0) 17 (70.8) 49 (51.6) 12 (35.3)
Slightly 50 (32.7) 4 (16.7) 29 (30.5) 17 (50.0)
Not at all 6 (3.9) 0 (0) 4 (4.2) 2 (5.9)

Response to hypothetical episode of chest pain
1. Time taken to leave the field if unusual chest pain or
discomfort, n (%)

0.049*

Immediately 71 (46.4) 9 (37.5) 49 (51.6) 13 (38.2)
I would stay for 5–10 min to see if pain eased 75 (49.0) 11 (45.8) 43 (45.3) 21 (61.8)
I would stay until performance was unsatisfactory 3 (2.0) 2 (8.3)* 1 (1.1) 0 (0)
I would seek first aid and then resume playing 1 (0.7) 0 (0) 1 (1.1) 0 (0)
I would keep playing until the end of the game 3 (2.0) 2 (8.3)* 1 (1.1) 0 (0)

2. Main reasons for staying on the field if pain or discomfort
(n = 82), n (%)
Physically able to continue playing through the pain or
discomfort

71 (86.6) 15 (100.0) 39 (84.8) 17 (81.0)

Personal drive – not want to give in 26 (31.8) 6 (40.0) 14 (30.4) 6 (28.6)
Do not want to let the team down 23 (28.0) 5 (33.3) 16 (34.8) 2 (9.5)
Expectations of club or teammates to keep playing 7 (8.5) 2 (13.3) 5 (10.9) 0 (0)
Concern about appearing weak if you left the field 4 (4.9) 1 (6.7) 2 (4.3) 1 (4.8)
Other 6 (7.3) 0 (0) 4 (8.7) 2 (9.5)

Length of time experiencing a health problem (such as chest pain) before seeing a doctor, n (%) 0.023*
Less than 7 days 125 (81.7) 19 (79.2) 77 (81.1) 29 (85.3)
1–2 weeks 19 (12.4) 2 (8.3) 13 (13.7) 4 (11.8)
3–4 weeks 5 (3.3) 0 (0) 5 (5.3) 0 (0)
More than 4 weeks 2 (1.3) 1 (4.2) 0 (0) 1 (2.9)
I would not go to the doctor 2 (1.3) 2 (8.3)* 0 (0) 0 (0)

Would use Internet to search for information about symptoms
prior to seeing a doctor, n (%)

117 (76.5) 17 (70.8) 72 (75.8) 28 (82.4)
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would be embarrassed to go to hospital if they thought
they were having a heart attack but were incorrect, while
nearly half would prefer that someone drive them to the
hospital rather than an ambulance come to their home.
Three-quarters would search the internet prior to seeing a
doctor if experiencing chest pain, supporting the impor-
tance of reliable information sources.

Support across all playing levels was strong for actions to
prevent or mitigate cardiac events. The most strongly
supported strategy was AED availability at games. Prompt
use of onsite AED doubles neurologically intact survival31

with community studies demonstrating the effectiveness of
public access defibrillation programmes.32 Support for
AEDs aligns with recent Australian grant initiatives to assist
sporting clubs to have their own AED, although this has
not been extended to social games. Football clubs could
supplement such programmes through player contribu-
tions with participants indicating a willingness to pay
towards preventative strategies. Training of interested
players in CPR and AED use was strongly supported and is
critical to increase survival after SCA.33 Compulsory train-
ing gained less support suggesting player involvement in
programmes may best be voluntary. The presence of peo-
ple trained in first aid or CPR at games was also supported.
While two thirds stated they knew how to provide CPR,
only one-quarter had completed a first aid course within
the prior 3 years.

Education strategies were strongly supported. These
should focus on clear instructions to assist symptom

recognition and build confidence in responding appro-
priately.23,34 Education to allow prompt recognition
and management of cardiac arrest is vital, with
reduced survival when intervention is delayed greater
than 10 min.32 The provision of written or electronic
information to players and posters at club grounds was
strongly supported. There was only moderate support
for pre-season health screening, including medical
check-ups, or compulsory completion of pre-season
health declaration forms. Given the debate about the
feasibility and cost-effectiveness of pre-participation
health screening,35,36 greater success in amateur
players may be achieved by encouraging voluntary
rather than mandatory pre-season health screening.
Education initiatives should encourage players to
obtain regular medical evaluations, although it was
encouraging that the majority of participants had
blood pressure and cholesterol checks within the
prior year.

Study limitations

Generalisability is limited by the selection of participating
teams based on convenience and the lack of a control
group. The number of university-educated participants
was higher than the Australian average.37 Since educa-
tional level has been associated with a greater awareness
of cardiac warning signs38 gaps in knowledge and behav-
ioural responses are likely to be greater in other Masters

Figure 2 Participant support for risk mitigation strategies (%). ( ), Very much; ( ), moderately; ( ), slightly; ( ), not at all. CPR, cardiopulmonary

resuscitation.
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footballers with less education. As participation was vol-
untary, a pre-existing interest in cardiac health may
have influenced participation. Nevertheless, the study
provides insight into factors contributing to the cardiac
risk among amateur football players and strategies to
mitigate that risk.

Conclusion

Masters age (≥35 years) football is increasingly popular.
Modifiable cardiac risk factors were common in this
group and one-fifth of survey participants reported a
potential cardiac symptom in the prior year, for which
only one-quarter sought medical attention. Gaps were
identified in knowledge of cardiac symptoms and

appropriate responses, but were accompanied by strong
player support for cardiac health education. Research
into the most effective delivery of this information
would be worthwhile. The availability of AED at games
and training in their use, was strongly supported by the
players, and should be further promoted. While the
many benefits of physical activity far outweigh the risk,
our data provide insights to further increase the benefit–
risk ratio for Masters football and other sport.
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