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ABSTRACT
Objective To evaluate the psychological implications 
of cardiovascular preparticipation screening (PPS) in 
athletes.
Design Systematic review.
Data sources MEDLINE, EMBASE, PubMed, CINAHL, 
SPORTDiscus, APA PsycInfo, Cochrane Library and grey 
literature sources.
Study eligibility criteria Observational and 
experimental studies assessing a population of athletes 
who participated in a cardiovascular PPS protocol, where 
psychological outcomes before, during and/or after PPS 
were reported.
Methods Results of included studies were synthesised 
by consolidating similar study- reported measures for 
key psychological outcomes before, during and/or after 
screening. Summary measures (medians, ranges) were 
computed across studies for each psychological outcome.
Results A total of eight studies were included in 
this review (median sample size: 479). Study cohorts 
consisted of high school, collegiate, professional and 
recreational athletes (medians: 59% male, 20.5 years). 
Most athletes reported positive reactions to screening 
and would recommend it to others (range 88%–100%, 
five studies). Increased psychological distress was mainly 
reported among athletes detected with pathological 
cardiac conditions and true- positive screening results. 
In comparison, athletes with false- positive screening 
results still reported an increased feeling of safety while 
participating in sport and were satisfied with PPS. A 
universal conclusion across all studies was that most 
athletes did not experience psychological distress before, 
during or after PPS, regardless of the screening modality 
used or accuracy of results.
Conclusion Psychological distress associated with PPS 
in athletes is rare and limited to athletes with true- 
positive findings. To mitigate downstream consequences 
in athletes who experience psychological distress, 
appropriate interventions and resources should be 
accessible prior to the screening procedure.
PROSPERO registration number CRD42021272887.

INTRODUCTION
Sudden cardiac death (SCD) is the leading cause of 
mortality among athletes during sports and exer-
cise.1 The prevention of SCD in athletic settings is of 
tremendous importance given the profound societal 
impact of these events on families and communities, 
especially when occurring in a young and seemingly 
healthy athlete.1–5 To minimise the occurrence of 
these tragic events, international organisations, 
including the Canadian Cardiovascular Society, 
Canadian Heart Rhythm Society, American Heart 

Association, American Medical Society for Sports 
Medicine and European Society of Cardiology 
endorse cardiovascular preparticipation screening 
(PPS).3 6–8 However, the recommended screening 
components, such as a medical history question-
naire, physical examination, ECG testing and other 
diagnostic tests, vary across these international 
organisations.1 3–5 9–11 Recommendations are most 
inconsistent regarding the use of a 12- lead ECG as 
a standard test for screening protocols, with debate 
surrounding the cost- effectiveness, diagnostic accu-
racy and psychological implications of potential 
false- positive results.3 4 9 12

One major point of contention with the uptake 
of cardiovascular PPS is the potential psychological 
impact it has on athletes, particularly when sensitive 
tools, such as an ECG,11–13 are used. Although the 
stated objective of all PPS (regardless of protocol) 
is to detect athletes at risk of SCD, diagnosis with 

WHAT IS ALREADY KNOWN?
 ⇒ Although many international organisations 
endorse cardiovascular preparticipation 
screening (PPS) for athletes, the use of 
screening components, such as a history 
questionnaire, physical examination and ECG, is 
not standardised globally.

 ⇒ One point of contention with the uptake 
of cardiovascular PPS is the potential 
psychological impact it has on athletes, 
particularly when sensitive tools, such as an 
ECG, are included.

 ⇒ The psychological impact of cardiovascular 
PPS in athletes has not been comprehensively 
summarised.

WHAT ARE THE NEW FINDINGS?
 ⇒ The majority of athletes reported no/minimal 
measurable psychological distress before, 
during and after cardiovascular PPS.

 ⇒ Most athletes reported positive reactions to 
PPS, including feeling safer during sport after 
screening, expressing a positive impact of 
screening on their training, feeling satisfied 
with their PPS examination and recommending 
PPS to other athletes.

 ⇒ Increased psychological distress was 
mainly reported among athletes detected 
with pathological cardiac conditions and 
true- positive screening results, identifying 
this population as an important target for 
interventional approaches aimed to mitigate 
downstream psychological consequences.
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a cardiac disease following PPS may result in exercise modifica-
tion or restriction and may dramatically alter an athlete’s iden-
tity and life.11 14 15 Previous evidence has shown that coping with 
a newly diagnosed cardiac condition, even if unlikely to lead to 
SCD or other adverse events, can increase the risk of psycholog-
ical morbidity, which may be more exaggerated than a diagnosis 
in the non- athletic population.11 However, there is uncertainty 
regarding the psychological impact of cardiovascular PPS among 
the general athletic population, which has contributed to hetero-
geneity in screening practices across institutions/organisations.16 
The presumed unnecessary anxiety and psychological distress 
caused by false- positive results, particularly with ECG screening, 
has sparked debate within the sports medicine and cardiology 
communities.9 12 To better understand the athletic response to 
cardiovascular PPS, the objective of this systematic review was 
to summarise the psychological implications of cardiovascular 
screening in athletes.

METHODS
Protocol and registration
The methodology for this systematic review followed the 
Preferred Reporting Items for Systematic Reviews and Meta- 
Analyses (PRISMA) statement, ensuring a uniform, systematic 
and transparent approach to study inclusion, data synthesis 
and review structure.17 The PRISMA checklist for this system-
atic review is shown in the online supplemental material 1. The 
review protocol was registered in the PROSPERO international 
systematic review database prior to commencing the search 
process (registration number: CRD42021272887).

Eligibility criteria
Observational and experimental research studies published in 
English were included in this review. The study question was 
defined using the PICOS (Population, Intervention, Comparison, 
Outcome, Study Design) framework. We identified studies of 
athletes (P) who participated in a cardiovascular PPS protocol (I). 
An athlete was generally defined as any individual who engages 
in physical activity with the primary goal of improving perfor-
mance to enhance their athletic excellence and/or achievement.18 
Participation in a cardiovascular PPS protocol was defined as 
undergoing cardiovascular screening prior to engagement in 
competitive sport; the screening protocol must have included 
at least one of, but not limited to, a standardised cardiovascular 
questionnaire/medical history, physical examination and/or 
12- lead ECG (I). A comparator group was not applicable to the 
study question and thus we did not mandate studies to have one 
for inclusion in our review (C). Only studies reporting psycho-
logical outcomes before, during and/or after cardiovascular 
screening were included (O). Psychological outcomes included 
depression, anxiety, stress, strain, worry, fear, intrusive thoughts 
and/or attitudes towards PPS (O). To allow for acceptable 
comparisons between studies, only observational studies with a 
patient population of n>10 were included. Studies that reported 
outcomes derived from a cohort with cardiac disease but without 
specification of the cardiovascular PPS protocol were excluded 
(S). Abstracts or conference papers were also excluded (S).

Information sources and search strategies
We conducted literature searches in MEDLINE (1946–present), 
EMBASE (1947–present), PubMed (1966–present), CINAHL 
(1937–present), SPORTDiscus (1892–present), APA PsycInfo 
(1806–present) and Cochrane Library (1991–present) electronic 
databases on 22 July 2021. Focused grey literature searches of 

Google Scholar (first 300 results, sorted by relevance), as previ-
ously suggested,19 and CADTH Grey Matters were performed 
throughout July 2021. Our electronic search strategies, specific 
for each database, are shown in the online supplemental material 
1.

Study selection process
Study selection was performed using the electronic systematic 
review management platform Covidence, which has demon-
strated high accuracy in the identification of duplicate records.20 
All duplicate records were identified and removed automatically. 
Title and abstract screening were performed by two independent 
reviewers (BH and MW). Any conflicts regarding the inclusion 
or exclusion of articles were discussed until a consensus was 
reached. If a consensus could not be reached, a third reviewer 
provided an independent decision to resolve any conflicts (NG). 
Full- text review was conducted by the same two independent 
reviewers, with any disagreements resolved by discussion until a 
consensus was reached. A Cohen’s kappa (κ) statistic and 95% CI 
for inter- rater reliability were calculated at the abstract screening 
stage. A ‘backward snowballing’ process was performed by 
reviewing the reference lists of included full- text articles for 
additional articles that may be relevant.21 Any additional articles 
identified at this stage were judged for inclusion using the same 
process outlined above.

Data collection and data items
Data extraction of included articles was performed in dupli-
cate by two independent reviewers (BH and MW) using a stan-
dardised data collection form. All results were reviewed for 
relevance and confirmed by a medical professional involved in 
cardiovascular care of athletes and exercisers (AMJ). The vari-
ables extracted from each study included first author’s name, 
year of publication, geographical location, study design, cardio-
vascular screening methods used, sample size, patient charac-
teristics (age and sex), psychometric instrument(s) used, and 
psychological outcomes before, during, and/or after screening. 
Full copies of each psychometric scale used to collect study 
outcomes are shown in online supplemental tables S1–S3.

Risk of bias in individual studies
For the purpose of evaluating the risk of bias in included studies, 
the standardised instruments from the Joanna Briggs Institute 
(JBI) were used.22 These instruments included the JBI Crit-
ical Appraisal Checklist for Analytical Cross- Sectional Studies 
(8 items), the JBI Critical Appraisal Checklist for Qualitative 
Research (10 items) and the JBI Critical Appraisal Checklist for 
Quasi- Experimental (Non- Randomized Experimental) Studies 
(9 items), which were chosen accordingly to the study design. 
These checklists were designed to assess the methodological 
quality of a study and to determine the extent to which a study 
had addressed the possibility of bias in its design, conduct and 
analysis.23 The JBI instruments have been previously recom-
mended as valid critical appraisal tools for systematic reviews.24 
Each item of the checklist corresponds to a critical appraisal 
question with four possible responses: yes (the criteria are 
clearly identifiable through the report description or have been 
confirmed by the primary author); unclear (the criteria are not 
clearly identified in the report, and it was not possible to acquire 
clarification from the author); no (the criteria failed to be applied 
appropriately); not applicable (the criteria were not relevant to 
the study). All included studies were evaluated using the appli-
cable checklists by two independent reviewers (BH and MW), 
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and the score (or range if scores differed between reviewers) was 
presented. A rating of ‘yes’ on a checklist item was awarded as 
1 point to the study, whereas ratings of ‘unclear’, ‘no’ or ‘not 
applicable’ were awarded 0 points. The JBI Checklists used in 
this systematic review are shown in online supplemental tables 
S4–S6.

Synthesis approach
Given the heterogeneity in reported outcomes, as well as the 
methodological diversity across the included studies, we were 
unable to perform a formal meta- analysis.25 In lieu of a meta- 
analysis, we synthesised the results of included studies by consol-
idating similar study- reported measures for key psychological 
outcomes at three time points (ie, before screening, during 
screening, after screening). Summary measures (medians, ranges) 
were computed across studies for each psychological outcome. 
Among studies which did not provide a mean measurement 
of the cohort, and instead only provided measurements for 
subgroups, an overall sample mean was produced by calcu-
lating the weighted mean among all subgroups in the study 
cohort. To account for the varied terminology used to ascer-
tain psychological distress across included studies, we defined 
this outcome as a composite measure of anxious and depressive 
symptoms including strain, stress, worry, intrusion and fear, in 
accordance with suggested definitions of psychological distress 

symptomatology.26 27 As psychological outcomes were collected 
using various instruments, we provided separate summary 
measures for studies that used Likert scales (ie, all Likert scales 
ranged from 1 to 5; 1=strongly disagree, 2=disagree, 3=neutral, 
4=agree, 5=strongly agree) versus binary variables. All details 
on how the findings of each study were modified to produce 
the summary measures in this review are summarised in online 
supplemental appendix A1.

As a sensitivity analysis, we assessed the psychological impli-
cations of cardiovascular screening among studies which strat-
ified findings by screening results—athletes who screened true 
positive, false positive and normal. A true positive was defined 
as a new diagnosis of a pathological cardiac condition associ-
ated with SCD in athletes. A false positive was defined as any 
initial abnormal screening test which was later deemed as normal 
following subsequent testing. All analyses were performed using 
Excel V.16.58 software (Microsoft, Redmond, Washington, 
USA).

RESULTS
Study selection
Following electronic literature searches, we identified 2672 
records from databases, 266 records from registers and 22 
records from grey literature sources. After the removal of 

Figure 1 PRISMA (Preferred Reporting Items for Systematic Review and Meta- Analysis) study selection flow chart.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bjsm

.bm
j.com

/
B

r J S
ports M

ed: first published as 10.1136/bjsports-2022-105918 on 23 N
ovem

ber 2022. D
ow

nloaded from
 

https://dx.doi.org/10.1136/bjsports-2022-105918
https://dx.doi.org/10.1136/bjsports-2022-105918
https://dx.doi.org/10.1136/bjsports-2022-105918
https://dx.doi.org/10.1136/bjsports-2022-105918
http://bjsm.bmj.com/


4 of 8 Hill B, et al. Br J Sports Med 2023;57:172–178. doi:10.1136/bjsports-2022-105918

Review

duplicates, 1855 records were assessed for inclusion through 
title and abstract screening. A total of 21 studies were selected 
for full- text review, with a Cohen’s κ of 0.88 (95% CI: 0.78 
to 0.98), indicating excellent agreement.28 Following the full- 
text review to assess for eligibility, 13 studies were excluded, 
leaving 8 eligible studies in our systematic review for qualitative 
synthesis (figure 1).

Study characteristics and risk of bias
The characteristics of included studies are shown in table 1. 
Among the eight included articles, six were cross- sectional 
studies, one was a non- randomised controlled trial and one was 
a qualitative study. All but one study included the following 
components within their PPS protocol: review of medical 
history, a physical examination and a 12- lead ECG. Some 
screening protocols incorporated imaging studies, such as echo-
cardiography and cardiac CT. The median sample size was 479 
(range: 25–1516). The study samples were primarily comprised 
of young athletes (median age: 20.5 years) who were mostly 
male (median: 59%, range: 50%–100%). Samples represented 
a broad range of athletic competition, including high school, 
collegiate, masters (≥35 years of age) and professional athletes.

All studies were of good overall quality and had a low risk 
of bias. The risk of bias for included cross- sectional studies, as 
assessed through the JBI Checklist for Analytical Cross- Sectional 
Studies ranged from 6/8 to 8/8 points. The risk of bias for the 
included non- randomised controlled trial, assessed using the 
JBI Checklist for Quasi- Experimental Studies, was rated at 
8/9 points. The risk of bias for the included qualitative study 
was rated at 8/10 points using the JBI Checklist for Qualitative 
Studies. The JBI Critical Appraisal Tool scores for each included 
study, as evaluated by both reviewers, are reported in online 
supplemental tables S7–S9.

Results of individual studies and summary measures
For each included study, a summary of the psychometric instru-
ments used, and main psychological outcomes reported before, 
during, and after cardiovascular PPS is provided in online 

supplemental table S10. All but one study measured psycholog-
ical outcomes through self- administered questionnaires, which 
were administered to athletes prior to and at a specific time point 
following screening.5 8 27–31 The other study assessed psycho-
logical outcomes through semistructured interviews conducted 
several months after screening.11 Psychological distress before, 
during, and after screening was reported by seven, four, and 
seven included studies, respectively. Other psychometric vari-
ables assessed after screening included an increased feeling of 
safety during sport (six studies), a positive impact of screening on 
athletic training (four studies), overall satisfaction with screening 
(six studies) and recommendation of screening to other athletes 
(eight studies) (online supplemental table S11).

The summary measures for psychological outcomes before, 
during and after screening are shown in table 2. The majority of 
athletes reported no/minimal measurable psychological distress 
before (median Likert score/proportion: 1.87/6.3%), during 
(median Likert score/proportion: 2.69/5%) and after (median 
Likert score/proportion: 2.05/25%) cardiovascular PPS. Athletes 
typically felt safer during sport after screening (median Likert 
score/proportion: 3.46/59%) and expressed that cardiovascular 
screening had a positive impact on their training (median Likert 
score/proportion: 3.74/60%). Additionally, the vast majority of 
athletes were satisfied with their cardiovascular preparticipation 
examination (median Likert score/proportion: 4.30/93%) and 
would recommend screening to other athletes (median Likert 
score/proportion: 4.28/92%).

Post-hoc analyses
The results of the sensitivity analysis are presented in the online 
supplemental table S12. Athletes who screened normal or false- 
positive typically reported no/minimal measurable psycholog-
ical distress before (normal median Likert score/proportion: 
1.87/7.9%; false- positive median Likert score: 1.94), during 
(normal median Likert score/proportion: 2.71/5.7%; false- 
positive median Likert score: 2.78) and after screening (normal 
median Likert score/proportion: 2.18/3.1%; false- positive 
median Likert score: 2.06), with no significant differences in 

Table 1 Characteristics of included studies

First author (year of 
publication) Country Study design Screening components Sample Male (%) Age (years) Risk of bias score

Asif (2014)9 USA Non- randomised 
controlled trial

History, physical, ECG High school athletes
(n=952)

50 15.5 8*

Asif (2015)5 USA Cross- sectional History, physical, ECG High school athletes
(n=1516)

59 15.6 7–8

Asif (2015)11 USA Qualitative Not specified High school and collegiate 
athletes diagnosed with cardiac 
condition (n=25)

52 17.7* 8†

Asif (2017)29 USA Cross- sectional History, physical, ECG Collegiate athletes (n=1192) 55 19.0* 8

Morrison (2020)30 Canada Cross- sectional History, physical, ECG Masters athletes (≥35 years) 
diagnosed with CVD
(n=67)

90 60.1 7

Schurink (2017)31 Netherlands Cross- sectional History, physical, ECG, 
cardiac CT

Masters athletes (≥45 years)
(n=275)

100 54.5 7–8

Solberg (2012)39 Norway Cross- sectional History, physical, ECG, 
echocardiography

Professional athletes
(n=441)

100 26.0 6

Tischer (2016)40 Denmark Cross- sectional History, physical, ECG, 
echocardiography

Professional athletes
(n=516)

59 21.6 6–8

Age (years) is reported as mean or *median.
*Evaluated using Joanna Briggs Institute Checklist for Quasi- Experimental Studies (Non- Randomized Experimental Studies).
†Evaluated using Joanna Briggs Institute Checklist for Qualitative Research.
CVD, cardiovascular disease.
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distress levels between these groups. Athletes who screened true 
positive and were subsequently diagnosed with a cardiac condi-
tion reported measurable distress during (median Likert score/
proportion: 3.29/2.1%) and after screening (median Likert 
score/proportion: 3.36/27%). However, nearly all athletes were 
satisfied with screening and would recommend it to others, 
regardless of their screening results.

DISCUSSION
Summary of evidence
This is the first systematic review to evaluate the psycholog-
ical implications of cardiovascular PPS in athletes. Our review 
found that athletes report no/minimal measurable levels of 
psychological distress before, during and after cardiovascular 
screening, unless a true cardiac diagnosis is identified. Among 
studies which evaluated the psychological impact of screening 
stratified by screening results, athletes who experienced a false- 
positive screen did not experience more psychological morbidity 
compared with those who screened normal. Moreover, a 
universal conclusion across all studies was that athletes were 
satisfied with the screening process, felt safer during competition 
after screening and would recommend PPS to others regardless 
of their screening results. Collectively, our findings suggest that 
cardiovascular PPS is not associated with undue or significant 
psychological distress in athletes.

A common argument against the uptake of more rigorous 
cardiovascular PPS is the psychological implications caused by 
screening, particularly when an ECG is used, mainly due to the 
possibility of false- positive findings.9 12 However, with advance-
ments in athletic ECG interpretation through the recently 
published International Criteria,32 the rate of false- positive 
findings has dramatically declined (1.3%–6.8%) in compar-
ison with prior recommendations.33–36 Four studies included in 
this review reported psychological outcomes stratified by the 
screening results, among which a relatively low proportion of 
athletes screened false- positive by ECG (three studies; range: 
1.7%–3.1%).5 8 27 Importantly, the rate of false- positive findings 
was much higher if identified through the use of a medical ques-
tionnaire (two studies; 12.9%, 15.8%) or physical examination 
(4.2%, 6.2%).5 9 Athletes who received false- positive screening 
results reported no/minimal measurable anxiety both during 
and after screening, with no significant differences in distress 
levels compared with athletes who screened normal.5 9 29 These 

findings suggest that the perceived negative psychological impact 
of cardiovascular PPS is negligible and thus may have less rele-
vance to the debate as to whether PPS (or components) should 
be instituted in a given context.

As expected, athletes who screened true positive and received 
a cardiac diagnosis did report measurable psychological distress 
following screening. Given that the stated aim of PPS is to detect 
athletes with conditions associated with SCD regardless of the 
protocol implemented, this finding is relevant to all forms of 
PPS. As this subgroup of athletes is most at risk of psycholog-
ical morbidity following PPS,5 9 11 29 psychological care following 
screening and routine follow- up should be a top priority for 
healthcare professionals responsible for the cardiovascular care 
of athletes. Previous work has defined a four- stage model of 
psychological impact in athletes after receiving a cardiovascular 
diagnosis, consisting of (1) immediate reaction and challenge 
to athlete identity, (2) grief and coping, (3) adaptation and (4) 
acceptance.11 This study noted that athletes diagnosed with a 
cardiac condition during cardiovascular PPS reported dissatis-
faction with their care, mainly due to unclear physical activity 
recommendations and limited emotional support from members 
of their care team. With no currently published guidelines 
informing the psychological care of athletes following PPS, these 
findings highlight the need for athlete- specific tools to: (1) guide 
physicians in identifying athletes at risk of adverse psycholog-
ical outcomes, and (2) tailor psychological care and emotional 
support. Such tools could be modelled from recommendations 
for psychological care following diagnosis of cardiovascular 
diseases37 or other chronic diseases, such as cancer.38

Some studies included in this systematic review investigated 
the psychological implications of the cardiovascular screening 
of athletes according to sociodemographic characteristics 
including ethnicity, gender and age. One study noted differences 
in prescreen attitudes between African- American and Cauca-
sian athletes, with Caucasian athletes expressing a stronger 
desire to know about an underlying cardiac abnormality before 
competing.5 However, no significant differences in reported 
psychological outcomes during and after screening between these 
groups were found. Consistent findings were noted in a similar 
study led by the same group.29 Sex differences were also noted, 
with men expressing less concerns surrounding the potential for 
abnormal screening results and less distress during screening than 
women. On the other hand, women were more likely to prefer 

Table 2 Summary measures among studies reporting psychological outcomes of screening

Psychological outcome
Median Likert 
score (1–5)*

Range of Likert 
scores (1–5)*

Number of 
eligible studies N Median (%) Range (%)

Number of eligible 
studies N

Before screening

  Psychological distress† 1.87 1.87 1 516 6.3 4.2–16 6 4443

During screening

  Psychological distress† 2.69 2.23–2.73 3 3660 5 5 1 275

After screening

  Psychological distress† 2.05 1.81–2.19 4 4176 25 15–29 3 783

  Feel safer during sport 3.46 3.20–3.55 3 3660 59 45–64 3 783

  Positive impact on training 3.74 3.43–3.85 3 3660 60 60 1 275

  Satisfied with screening 4.30 4.19–4.41 3 3660 93 88–94 3 783

  Recommend screening to other 
athletes

4.28 3.59–4.32 3 3660 92 75–100 5 2324

*Likert scale values reported under median Likert score and range of Likert scores reflect sample mean values reported among each eligible study (1=strongly disagree, 
2=disagree, 3=neutral, 4=agree, 5=strongly agree).
†Psychological distress is a composite measure describing all outcomes pertaining to athletes’ self- reported distressing emotions (ie, depression, anxiety, worry, stress, strain, 
intrusion, fear) regarding cardiovascular preparticipation screening.
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to know of a cardiac abnormality before competing and agree 
with temporary sports restriction.5 However, there were no 
significant differences between these groups with respect to post- 
screening psychological distress and perceptions of screening.5 
Experiences with screening also did not appear to differ with 
age, sport or level of competition.5 29 Studies which evaluated 
cohorts of high school,5 9 11 collegiate,11 29 professional39 40 and 
masters30 31 athletes demonstrated similar results, suggesting that 
the psychological response to cardiovascular PPS is similar across 
age groups and levels of competition. Healthcare professionals 
involved in the cardiovascular care of athletes should be cogni-
sant of sociodemographic factors which may play an influential 
role in their response to PPS. Future studies should assess for 
differences in psychological impact across sociodemographic 
subgroups (eg, sex, gender, race/ethnicity), which may help to 
inform tailored recommendations or identify groups at risk of 
psychological morbidity.

Clinical implications
It is well known that diagnosis with a cardiac disorder can result 
in psychological morbidity and have a profound impact on 
perceived quality of life.4 For athletic populations, psycholog-
ical sequelae following a cardiac diagnosis may be profound as 
follow- up evaluations, exercise modification/restriction or sport 
disqualification has the potential to dramatically impact mental 
health and well- being. As demonstrated in our review, although 
no (or low) levels of psychological distress were reported 
among athletes undergoing cardiovascular PPS, these findings 
are not consistent across test results, especially in athletes who 
screen true positive. Care providers should be aware that phys-
ical activity and competition are integral to an athlete’s self- 
identity and ability to cope with stress, and if removed, can 
lead to substantial psychological burden.4 11 41–44 Therefore, it 
is crucial that psychological resources are accessible for athletes 
both before, during and after the screening process, partic-
ularly for those who receive a true- positive test result. Care 
providers may consider using existing athlete mental healthcare 
recommendations when providing counsel to athletes, such 
as those designed by the IOC,45 46 American Medical Society 
for Sports Medicine,47 or Canadian Centre for Mental Health 
and Sport.48 49 For example, mental health support, such as 
psychotherapy or alternative care strategies, should be made 
available to athletes by their institution, sports organisation or 
community.15 50 Providing access to a multidisciplinary cardiac 
genetic team to discuss treatment and management decisions 
following diagnosis should also be a top priority.4 Furthermore, 
all athletes should be educated on the screening process and 
follow- up workflow, regardless of their screening result. This 
could involve providing athletes with informational pamphlets 
or online resources that outline the importance of screening, the 
cardiovascular conditions being screened for and the screening 
process.

Among the eight studies included in this review, all of which 
used an ECG to screen all or some of their athletic samples; a 
universal conclusion was that cardiovascular PPS caused minimal 
measurable psychological distress. Cardiovascular PPS, regard-
less of the screening modalities used, was also highly recom-
mended by athletes, even across true- positive, false- positive 
and normal test result subgroups. These findings suggest that 
the potential psychological distress caused by ECG screening 
should not be cited as the sole reason to exclude ECG from PPS 
programmes.

Policy implications
At present, there is currently no standardised approach to 
the psychological management and monitoring of athletes 
throughout the cardiovascular PPS process.3 4 15 With no formal 
recommendations to guide the psychological care of athletes 
undergoing PPS, there is a need for improved communication 
and support from athletic cardiovascular care providers. Instead 
of forgoing screening practices (ie, ECG) to prevent potential 
psychological responses in athletic populations, the design and 
use of psychological well- being tools that can be provided to 
athletes during and following screening should be considered. 
Future research may wish to evaluate the value of integrating 
a short psychological questionnaire as a component of routine 
cardiovascular PPS, allowing for the identification of athletes 
who may benefit from mental health resources and clinical 
follow- up. Given the strong relationship between exercise, 
cardiovascular health and psychological health,51–55 the gener-
ation of psychological screening assessments that can be used 
in parallel with cardiovascular PPS may help to advance the 
delivery of compassionate care to athletes.

Some studies included in this review reported that athletes 
expressed dissatisfaction with their care following screening (eg, 
lack of clarity)11 or desired additional support after screening.30 
However, given the quantitative nature of almost all studies 
included in this review, there is little indication of how the 
psychological care process can be improved to better suit the 
needs of athletes undergoing PPS. To fulfil this knowledge gap, 
further mixed- methods research is needed to understand athletic 
perspectives on PPS, as well as identify the key barriers and 
facilitators to the provision of psychological care throughout 
the PPS process.11 This may contribute to the development of 
policy recommendations for the delivery of mental health coun-
selling throughout the PPS process, in addition to the design 
of screening tools that can help to identify athletes at risk of 
psychological morbidity.

Limitations
There are important limitations of this review at the study and 
outcome level. First, there was significant diversity in study 
designs, screening modalities and psychometric instruments used 
across studies in this review, which prevented the conduct of 
a formal meta- analysis. Second, there was heterogeneity among 
study samples included in our review, ranging dramatically in 
sample size (ie, 25–1516 participants) and patient composi-
tion (ie, high school to masters athletes, representing a broad 
level of competition across various sports). There was also an 
inherent potential for recall bias among the included studies, 
given differences in timing of data collection for psychological 
outcomes and parameters. Although prescreen assessments were 
relatively uniform in timing, the point at which post- screen ques-
tionnaires were provided to athletes varied significantly, with 
studies providing post- screen assessments immediately after,5 9 29 
3 days after,40 2–3 months after,39 or greater than 6 months after 
completion of screening and follow- up examinations.30 31 As 
the psychological impact of screening may diminish as individ-
uals have more time to understand and accept a result,56 57 this 
may have biased our overall summary measures for psycholog-
ical outcomes. Lastly, social desirability bias, which involves 
a tendency of participants to give socially desirable responses 
instead of responses that are reflective of their true feeling, 
may have influenced the findings of studies included in this 
review, given the behavioural nature of data elements that were 
collected.58
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Additionally, there are several notable limitations at the review 
level. First, to ensure consistency, studies reporting the psycho-
logical outcomes of a cardiac diagnosis without specification of 
the cardiovascular screening process were not eligible for this 
review, which may have excluded some relevant results. However, 
these studies did note similar conclusions, with notable psycho-
logical distress associated with true- positive screening results 
but still a high rate of satisfaction and recommendation of PPS 
regardless.43 44 59 Moreover, this review was unable to reliably 
assess potential sociodemographic differences in the psycholog-
ical implications of screening due to a lack of reporting across 
the included studies. This should be a focus of future research. 
Moreover, only studies written in English were included, and 
studies with ≤10 participants were excluded to weaken poten-
tial publication biases. Finally, the results of this review were 
largely based on observational studies using subjective psycho-
metric questionnaires, which may be subject to confounding or 
other biases.

CONCLUSIONS
This systematic review demonstrates that cardiovascular PPS was 
associated with no/minimal psychological distress in athletes. 
However, a small proportion of athletes, almost exclusively those 
with true- positive screening results, do experience psychological 
distress following screening. Regardless of screening results, 
athletes reported an enhanced feeling of safety while partic-
ipating in sport and would recommend PPS to other athletes. 
Our findings support that psychological distress due to screening 
should not be cited as a reason to forgo cardiovascular PPS. For 
athletes with negative reactions to PPS, it is imperative that 
appropriate resources be made accessible and routine follow- up 
be performed to mitigate potential downstream consequences.
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