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Cardiovascular pre-participation
screening does not distress professional
football players

EE Solberg1, TH Bjørnstad2, TE Andersen3 and Ø Ekeberg4

Abstract

Background: It has been debated whether cardiovascular screening of athletes creates negative psychological reactions

in those being screened. Neither the athletes’ level of distress towards, nor their opinion about screening has actually

been examined. Therefore, the aim of this study was to assess the level of distress among Norwegian elite male football

players and their experiences of screening.

Methods: After screening, players completed a 10-item scale assessing their experience on a Likert scale. Their level of

distress was measured with the intrusion sub-scale of Impact of Event Scale (IES) (7 items) on a six-point scale (grade 0–

5). A sum score of �19 indicates a clinical stress problem. Twenty-five out of 28 teams, 441 of 591 players (75%, mean

age 26 [18–39] years) consented to participate.

Results: Sixty-four percent felt more confident when playing football and 88% were satisfied having completed the

screening. The majority (77%) felt a need for the screening and 84% would strongly recommend it to others. Sixteen

percent were afraid that the screening result might have consequences for their own health, and 13% were afraid of

losing their license to play football. Less than 3% experienced distress (IES� 19).

Conclusions: The majority of the players were satisfied having completed the screening, felt more confident and would

recommend it to other players. Only a marginal proportion of the players were distressed by the screening, but were at

least as likely to recommend it.
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Introduction

Cardiovascular pre-participation screening (PPS) of
athletes is a helpful tool to prevent sudden death in
sports. Screening procedures are also applied as part
of a general health examination of athletes.1 At present,
12 European countries have implemented PPS at elite
sport level.2

Tested in one country, PPS has proven highly effec-
tive in reducing sudden cardiac deaths in sports.3 Both
the utility of PPS, however, and the content, have been
highly disputed. Negative aspects of screening, such as
too many false positive findings, few true positive find-
ings, poor cost-benefit ratio and the possibility that PPS
might create negative psychological reactions, have
been highlighted.4

It is noteworthy that the USA and Europe have
chosen different screening protocols. Both include

family history, a report of one’s own physiological
response to exercise and a medical examination includ-
ing a blood pressure measurement. While Europe also
investigates resting electrocardiogram (ECG) in the rec-
ommended screening (5;6),5,6 the USA does not.7

Large sports institutions such as the Union of the
European Football Association (UEFA), Fédération

1Diakonhjemmet Hospital, Department of Medicine, Oslo, Norway.
2Tynset kommune, Tynset, Norway.
3Oslo Sports Trauma Research Center, Department of Sports Medicine,

Norwegian School of Sport Sciences, Oslo, Norway.
4Department of Acute Medicine, Oslo University Hospital Ullevål, Oslo,
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International de Football Association (FIFA) and the
International Olympic Committee (IOC) have sup-
ported PPS.1,8,9

This study questions whether PPS creates negative
psychological reactions in those being screened. No doc-
umentation supports nor invalidates the notion that PPS
stresses athletes. Referral to other directly commensura-
ble research examining responses to PPS is therefore not
possible. It has been argued, though, that a diagnosis of
a potentially dangerous condition detected during PPS
may be associated with psychological implications as
well as the potential for loss of professional lucrative
contracts.10,11 The need for rapid evaluation of athletes
who fail the initial screening process has been empha-
sized and a possible role for psychological support and
counselling has been suggested.10,11

To evaluate possible psychological distress due to
PPS, it may be useful to consider psychological distress
associated with other screening procedures. While the
aim of PPS is to support the athletes in being healthy
and to exclude underlying heart disease, the aim of
screening for specific diseases is to detect illness at an
early stage.

Apart from the dissimilarities between these two
types of screening, psychological side-effects following
screening for breast and ovarian cancer, for example,
have been documented.12 Women who received false-
positive results conducted more frequent breast
self-examinations and had higher, but apparently not
pathologically elevated, levels of distress and anxiety.
They also thought more about breast cancer than those
who had received normal results.13 After mammogra-
phy screening for breast cancer for 10 years, about 10%
of women experience significant psychological distress
for many months because of false-positive findings.14

Women without cancer experienced moderate and tran-
sient levels of distress. Nevertheless, the great majority
would recommend screening to others.15 The results
from genetic testing for hereditary cancer underscore
the importance of time; changes in distress observed
shortly after test-result disclosure frequently differed
from the pattern of distress subsequently seen.16 No
studies evaluate if better information or follow-up can
relieve distress related to screening.

The aims of this study were to investigate the degree
of stress in elite football players undergoing PPS and to
explore their opinion about PPS.

Methods

In response to the UEFA requirement of cardiovascular
PPS8 of all male elite football players in 2008, screening
was conducted in the two Norwegian male professional
leagues. The screening comprised 28 of 30 eligible teams
(n¼ 591 players) and was conducted at La Manga,

Spain, during a winter tournament. Two teams chose
not to participate in the study and performed their
own screening. The cardiac screening protocol, con-
ducted according to UEFA’s requirement and in accor-
dance with the common European protocol,5 consisted
of medical examination, family and case history on a
pre-specified questionnaire, measuring blood pressure,
resting ECG, and, additionally, echocardiography.8

This sub-study surveyed the athletes’ reactions to
this screening programme. Consent to participate was
given by 25 of 28 teams and 441 of 591 players (75%,
mean age 26 (18–39) years).

The survey was conducted between two and three
months after the screening was finished, but before
the final written results were sent to those players
who had some kind of positive result and required
follow-up (30 of 591, 5%).

The questionnaires were sent to the medical supervi-
sor of each team, who distributed them to the players.
Later, one reminder was sent to the medical supervisors
who were also contacted by phone.

To avoid bias in the players’ responses to the ques-
tionnaire, the choice of design prioritized anonymity.
The players were thus identifiable by their team only,
not individually. Hence, it was not possible to obtain
individual data from non-attending players and teams.
It was conveyed by the team supervisors, however, that
non-attendance was mainly caused by time strain.

The self-developed 10-item questionnaire focused on
both negative and positive aspects of screening (Table 1),
and contained questions about satisfaction with screening,
the need for screening and feelings of confidence when
playing afterwards. There were also questions pertaining
to the fear of disclosure of disease at the screening and
anxiety about loss of income due to the risk of loosing
one’s license to play. Cardiac disease in the family and
previous anxiety for heart disease were asked for, in addi-
tion to if and how screening would influence peoples’ atti-
tude to practise sports. Players were also asked whether or
not they would recommend screening to other players.
Responses were scored on a standard five-point Likert
scale from 1 (not at all) to 5 (very much).

Added to the questionnaire was the intrusion sub-
scale of the Impact of Event Scale (IES) (Table 1),
which is commonly applied to measure the level of psy-
chological distress after an event.17,18 The seven-item
intrusion subscale has six response alternatives:
from 0¼ ‘never’ to 5¼ ‘a high degree’. Horowitz sug-
gested that a IES total score above 19 indicates a clin-
ically significant level of distress.19 Wolfarth found
that IES cut-off of 19 to be an appropriate level in
identifying International Classification of Diseases
(ICD-10) cases.20 Neal defined an IES score of 20–34
as case level.21 In this study, an IES intrusion subscale
sum score �19 was defined as clinically significant.
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Statistics

The statistical software SPPS version 17 was used to con-
duct the analysis. The data presented below refer mainly
to the proportion of players who scored 4 or 5 on the 5-
point scale (e.g. much- or very much more confident).
Mann-Whitney U test and Student’s t-test were con-
ducted and the level of significance was set to p< 0.05.

Ethics

The study was approved by the Norwegian Regional
Ethical Committee.

Results

According to the IES intrusion subscale, the degree of
distress was generally low among the players; the mean
score was 2.8 with a median of 1 (SD¼�4.8, range
0–30). A small group (2.8%) experienced distress to a
degree of clinical significance (IES sum score �19) due
to the screening. This group would more often recom-
mend the screening to others, 100% vs. 83% (z¼�2.76,
p� 0.006). Although not significant, they were some-
what more likely to worry about heart disease, 33%
vs. 5% (p¼ 0.086), were more affected by heart disease
in their families, 33% vs. 12% (ns) and seemed happier
that they underwent the screening, 92% vs. 88% (ns).

The main findings of the players’ responses to PPS
are shown in Figure 1. There were 64% who felt more
confident by playing football, whereas only 1% felt
slightly less confident after the screening. The majority
(88%) were happy that they had underwent the screen-
ing and 84% would strongly recommend it to others.
Sixteen percent were afraid that the examination might
have consequences for their own health and 13% were
afraid of losing their license to play. Finally, 13%
reported premature (under 55 years) cardiac disease in
first degree relatives.

Discussion

This study is the first to investigate athletes’ degree of
stress due to screening and their experiences of
screening.

The first main result was that very few of the players
were distressed by the screening. Their distress is likely
to be related to a family history of cardiac disease and
fear of having cardiac disease themselves, although this
should be interpreted with caution as statistical power
was too low to show statistical significance. It is note-
worthy that the distressed players were more likely to
recommend other players to undergo screening, indicat-
ing that the screening results was considered more
important than the procedural stress.

In general, the psychological distress caused by screen-
ing was low among the players, and thus psychological
side-effects from PPS do not seem to be an issue requiring
lengthy debate. There may, however, be a few vulnerable
individuals who require particular consideration.

When examining the psychological effects of screening
for diseases, the reactions to breast cancer screening are
most often studied. The number of players experiencing
distress after PPS seems lower compared with results
from screening programmes for breast cancer. Even
though breast cancer screening samples are female and
the current study involves males, the age of those attend-
ing breast cancer screening is more comparable to the
players than those screened for, for example, prostatic
cancer. Additionally, those seeking breast cancer screen-
ing are self-selected and might have a higher level of pre-
test anxiety for the disease. Indeed, most of the players
expect to be healthy, although fear of a serious cardiac
disease and its consequences should not be underesti-
mated. However, the findings from cancer screening are
not necessarily generalizable to PPS.

The second main result was that the great majority of
the players were clearly positive towards screening. After
PPS, the players were more confident when playing and
recognized a need for the screening. They were pleased
with the information and would recommend it to others.

This study is the first to show that the players unequiv-
ocally, across the different questions, approved screening.
These finding should be included in discussions about
PPS. Previously, authorities and doctors, but not players,
have expressed opinions about screening.5,11,22

A substantial number were afraid of the possibility of
losing their license to play and thus of a loss of income.
This findingmay explain some players avoiding screening
and needs to be given further consideration.

Methodological considerations

The survey was conducted at one time point only. Shortly
following the individual screening, the players got prelim-
inary oral information about the results of the individual
screening. Another month after the screening survey, 30
players got a letter with various cardiac findings that
needed follow-up. This survey did not capture these
players’ responses to this situation. It is unlikely, how-
ever, that a follow-up-assessment would alter the main
findings as these were both unambiguous and consistent.

Nor did the study depict the number of pre-screened
players, being more likely to be healthy than players
screened for the first time. Though, this is the first
large PPS in Norway. Number of pre-screened athletes
in this study is likely marginal.

Due to preserving the anonymity of the players, it
was not possible to cross-check results from the survey
with the cardiac screening findings. Further studies,
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Table 1. Questionnaire

(The questionnaire is answered by ticking the one alternative you found most correct)

1) Your age:____________(years)

2) Are you satisfied with the information regarding the heart investigation?

O Very much

O Much

O Moderately

O Not so much

O Not at all

3) Has the heart investigation altered your feeling of safety while playing football?

O I feel much safer

O I feel a little safer

O No change

O I feel a little more unsafe

O I feel much more unsafe

4) Did you fear that the investigation would reveal that you had a heart disease?

O Very much

O Much

O Moderately

O Not so much

O Not at all

5) To score your degree of fear, how much were you afraid of: (answer all questions)

Scale:

1¼Very much

Danger for my own life/health— 2¼Much

Loss of income— 3¼Moderately

Consequences for my family— 4¼Not so much

Loss of licence to play football— 5¼Not at all

6) Has anybody in your closest family had heart disease at a young age (<55years)?

O Yes

O No

O Uncertain

7) Have you previously been worried about heart disease?

O Very much

O Much

O Moderately

O Not so much

O Not at all

8) Are you happy that you underwent the heart investigation?

O Very much

O Much

O Moderately

O Not so much

O Not at all

9) As an elite athlete, do you feel a need of undergoing a heart investigation?

O Yes

O No

O No opinion on this

10) Would you recommend other football players to undergo heart investigation?

O Very much

O Much

O Moderately

O Not so much

O Not at all

(continued)
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however, may choose a different design to resolve
research questions that demand replies from known
player identity.

With retrospective surveys, recall bias may be a
weakness, but this was not considered a major problem
in this study.

Table 1. Continued

11) How do you think a heart investigation affect people’s attitude towards self-practice of sports?

O Very much more positive to practicing sports

O A little more positive to practicing sports

O No affection

O A little less positive to practicing sports

O Much less positive to practicing sport

IES (Impact of Event Scale)

Below you find some sentences which are used by persons who have experienced strain. These sentences

describe how they feel after undergoing an event which has had an impact on them. Read each sentence and

tick the number 0 to 5 corresponding to how you remember feeling in the period after the heart investigation.

Very Much Quite much Medium Some what A little Never

5 4 3 2 1 0

1) I have had periods with strong emotions

regarding the heart investigation

2) Things I have heard or seen suddenly

remind me of the heart investigation

3) I have started thinking of the heart

investi-gation when I have not wanted so

4) Images of the heart investigation have

suddenly appeared in my mind

5) Any reminder regarding the heart investigation

has evoked feelings in me

6) I have had sleeping problems due to thoughts

and images from the heart investigation

7) I have had bad dreams about the

heart investigation

Were satisfied having completed PPS

Felt more confident when playing football

64% (n=281)

88% (n=387)

77% (n=328)

84% (n=369)

0 10 20 30 40 50 60 70 80 90 100

16% (n=72)

13% (n=55)

Felt a need for PPS

Were afraid of own health

Were afraid of losing license to play football

Would strongly recommend PPS to others

Figure 1. Players’ evaluations of PPS.
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Strengths of the study imply a large number of par-
ticipants enrolled. Focus was on the group of athletes
which are most often studied in screening investiga-
tions, elite football players, but the sample was limited
to professional males. The material was nationwide and
unselected. The non-response rate, for both teams and
players, was low. The acceptance of screening could be
limited of doping, however, and of the player being a
starter or a substitute, the latter probably more likely to
accept the terms of the team manager.

The questionnaire was self-developed since this was
the first study of its kind. The IES, though, is a fre-
quently used and well validated form to detect dis-
tress.20 For practical reasons and to preserve
adherence rates, only a limited number of items were
included in the self-developed questionnaire. They were
assessed by a Likert scale, a common method of
assessment.

Our study comprised of Norwegian male football
players and relates to the surroundings, the information
procedures and the safety conditions in this screening.
It can only be speculated whether the findings may be
generalized to other athletes screened in various cir-
cumstances, although we believe findings may be
fairly similar providing screening is conducted in a
structured manner and within safe frames as experi-
enced by the athletes.

Conclusion

The majority of the players were satisfied having com-
pleted the screening, felt more confident and would rec-
ommend it to other players. Only a marginal
proportion of the players were distressed by the screen-
ing, but were at least as likely to recommend it.
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