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ABSTRACT

Objectives To summarise the evidence regarding the
prevalence of anxiety and depression in former elite
athletes compared with the general population.

Design Systematic review and meta-analysis.

Data sources Five electronic databases (Web of
Science, PubMed, MEDLINE, Scopus and SPORTDiscus)
were searched from 1970 to 2023.

Eligibility criteria Studies were included in the meta-
analysis if they: (1) were written in English; (2) included
male or female elite athletes that had been retired >1 year;
(3) included a control group or population reference values;
(4) reported the time-point prevalence of anxiety and/or
depression; and (5) were of a retrospective, longitudinal or
prospective, methodological design. A modified version of
the Downs and Black tool was used to determine risk of
bias.

Results 37 unique studies including 24 732 former
athletes (2% female) were included in the meta-analysis.
The time-point prevalence of anxiety (prevalence ratio
(PR): 2.08 (95% CI 1.57 to 2.60)) and depression (PR:

2.58 (95% Cl 2.04 to 3.12)) in former athletes was over
twice that of the general population. Subgroup analyses
revealed former American football players and jockeys

had the highest time-point prevalence of both anxiety

and depression (PR: 2.24-2.88), whereas the time-point
prevalence of depression and anxiety was not significantly
different to the general population for former rugby players
(PR: 1.13-1.30).

Conclusion Our meta-analyses demonstrated the time-
point prevalence of anxiety and depression in former elite
athletes could be over twice that of the general population,
with sport-specific differences evident.

PROSPERO registration number CRD42022347359.

INTRODUCTION

Globally, it is estimated somewhere between
20% and 25% of people meet the criteria for a
mental health diagnosis in the last 12months'
which cost the global economy approximately
$2.5trillion annually predicting to rise to
$6 trillion by 2030.> The causes of poor mental
health are complex and multifaceted but are
thought to be a combination of social factors
such as occupation, socioeconomic status,
and education level’ and physical factors

WHAT IS ALREADY KNOWN

= Current elite athletes have an increased preva-
lence of anxiety and depression than the general
population.

= Sport specific stressors of an elite sporting career
may increase the long-term risk of mental health
conditions compared to non-elite populations.

= Anxiety and depression are the most prevalent men-
tal health conditions in retired athletes.

WHAT THIS STUDY ADDS

= The time-point prevalence of both anxiety and de-
pression in former elite athletes was over twice that
of the general population.

= Sport-specific differences in the time-point preva-
lence of anxiety and depression are evident.

= There is a lack of high-quality studies exploring the
long-term effects of an elite sporting career on anx-
iety and depression, especially in female athletes.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Future research is required to determine the time-
point prevelance of anxiety and depression in former
female athletes across a range of sports.

= Sporting organisations need to consider, and imple-
ment, policies which support former elite athletes
beyond retirement.

including age, sex, and body mass index and
low physical activity levels." * Consequently,
elite sports athletes were long thought to be
immune to mental health disorders due to
their high physical activity levels and superior
physical fitness.” However, recent research
indicates that excessive high intensity physical
activity performed at the elite level can poten-
tially compromise mental well-being through
overtraining, injury and burnout syndrome.’
More specifically, the prevalence of mental
health symptoms and disorders among male
team sport athletes ranges from approxi-
mately 5% for burnout and adverse alcohol
usage through to almost 45% for anxiety and
depression.” Furthermore, a large-scale study
of 1620 current elite athletes reported current
athletes were three times more likely to have
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a subclinical mental health condition compared with a
non-elite control group.® This is perhaps not surprising
given that Arnold and Fletcher” estimate a typical elite
athlete will experience in excess of 640 unique sport-
specific stressors during their career, with the majority
occurring as they approach retirement.

Retirement out of the elite sport environment, whether
voluntarily or involuntarily, can also be challenging for
athletes and a time when they have an increased likeli-
hood of developing poor mental health.”' What remains
less clear, however, is the longerterm mental health
effects of an elite sporting career and whether the inci-
dence of poor mental health remains higher, recedes
back to levels comparable with reference values or is lower
than the general population. In the most recent review of
mental health in former elite athletes, anxiety and depres-
sion were found to be the most common mental health
disorders in retired elite athletes (26.4%; 95% CI 21.4 to
31.4%) regardless of sporting discipline."" However, this
review compared the prevalence of anxiety and depres-
sion to current elite athletes, so it is unclear whether
past elite sports participation has made these athletes
more, or less, resilient to mental health outcomes than
the general population. Additionally, in Gouttebarge et
al,'! anxiety and depression could not be separated in the
meta-analyses, and while they are related,'” they are clear
and distinct mental health conditions which therefore
precludes specific recommendations and interventions
for former athletes if required.

Consequently, the current review and meta-analysis had
the aim of exploring the time-point prevalence of anxiety
and depression in retired elite athletes in comparison to
non-athletes and the general population.

METHODS

Patient and public involvement statement

No patients or members of the general public were
consulted at any point during the planning, execution
and finalisation of this research project. However, this
systematic review was registered on PROSPERO (regis-
tration number: CRD42022347359) and was conducted
in line with the PRISMA 2020 checklist (online supple-
mental tables 1-3).13 1

Equity, diversity and inclusion statement

The author group is balanced with one male and one
female researcher, both of early career stage, from
different disciplines; however, both authors are from one
country and are not from marginalised communities.
Our systematic review and meta-analysis collated studies
involving former elite athletes inclusive of differences
in sex, gender, ethnicity, race, socioeconomic status and
geographical region. However, due to the limited diver-
sity in mental health and elite sport research, it was not
possible to split the data according to any of the character-
istics above, thereby potentially limiting generalisability,
which is mentioned in the discussion.

Eligibility criteria

The inclusion criteria for reports within the systematic
review were: (1) written in the English Language; (2)
experimental participants were male or female former
elite athletes of at least national standard, with some
description provided on their sporting history.; (3) data
were reported on anxiety and/or depression in male
and female former elite athletes; and (4) the studies
were of a retrospective, longitudinal or prospective,
methodological design. Any non-peer-reviewed grey liter-
ature including conference papers and theses were not
included in the review. Studies were included in the meta-
analysis if they met the following additional criteria: (1)
the study included a general population reference group
or provided population reference values from which to
compare the experimental participants, and (2) the
study reported the time-point prevalence of anxiety and/
or depression, with 95% ClIs, or provided sufficient data
(observed/expected prevalence) to allow its calculation
in former athletes and the control group. Any studies
which provided insufficient data to allow the time-point
prevalence of anxiety and/or depression to be calculated
were not included.

Information sources

Reports were searched for, and identified through,
scientific databases and by secondary screening of the
reference list of included reports. The literature searches
were performed in Web of Science (1970-2023), PubMed
(1970-2023), MEDLINE (1970-2023), Scopus (1970-
2023) and SPORTDiscus (1970-2023). The last literature
search through the databases was performed in October
2023. No limits or restrictions were applied to any search
conducted on any database as part of this review.

Search strategy

The search terms were split into three levels and were
comprised of the following: (1) mental health or depression
or anxiely; (2) elite or athletes or Olympic, and (3) former
or retired or ex-professional. Former athletes in this review
were defined as elite athletes of at least national standard
at their peak who are >l-year postretirement similar to
other studies of this type.ll All keywords were used in
combination and in different iterations to ensure the
capture of all relevant literature. The full search terms
can be found in the online Supplementary Material.

Selection process

All potentially relevant records along with their abstracts
and reference lists were exported and compiled within
the Rayyan QCRI software.”” After the removal of all
duplicates, the authors (AR and ZM) then independently
screened all records to identify reports for full-text
review. No automated, or semi-automated, processes
were used throughout the review process. Authors of
primary studies were not contacted to clarify eligibility.
On removing the blinding, any disagreements (of which
there were 20) were debated between the two authors
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until a consensus was reached. In the event that the
abstract did not contain enough information to inform
a decision, the record was carried through to full-text
review. Once all conflicts were resolved, AR and ZM then
independently undertook a full-text review of all reports
and repeated the process above for the three conflicts
that arose.

Data collection process

Both authors developed a data extraction table and,
prior to undertaking data extraction on all reports,
piloted tested it on one report. Once the final data
extraction sheet was agreed, both authors completed the
data extraction independently onto a Word document
(v10, Microsoft, Redmond, Washington). Once all data
extraction was completed, the authors (AR and ZM)
double checked each other’s data extractions to ensure
accuracy and validity. For any reports that were not open
access, the corresponding authors were contacted in
order to ascertain the data for the meta-analysis.

Data items

In the present systematic review and meta-analysis, the
primary outcome of interest was the time-point preva-
lence of anxiety and depression in former elite athletes
compared with the general population. The data was
extracted under the following headings: authors and year
of publication, number of former athletes followed, their
primary sport and their time since retirement (if avail-
able), details of control group (if available), study design,
mental health outcomes measured and main results of
all reports within the systematic review. No data were
extracted from figures, only from tables or text from the
included studies. For multiple reports including the same
cohort, data were extracted from each report separately,
but the participants only counted once for any meta-
analyses. The full data extraction table can be found in
the online supplemental table 4).

Risk of bias assessment

A modified version of the Downs and Black checklist'®
was selected to determine individual study methodolog-
ical quality and determine risk of bias. A modified Downs
and Black checklist was selected as it can be used to assess
the methodological quality of non-randomised studies
and cohort studies which encompassed the study designs
included in this review and meta-analysis. Fifteen items
were included within the checklist with each item rated
between zero and two (0O=not present, 1=limited detail,
2=criterion met). While the Downs and Black check-
list does not provide banding levels for study quality,'®
various scoring matrices have been suggested including
using the median values of percentage scores or assigning
the following ordinal categories: low (<33.3%), moderate
(>33.4 to <66.6%) or high (>66.7%) quality.'” Assigning
categories of study quality has been done in previous
systematic reviews using the Downs and Black check-
list'"*** and was used in the present study. Both authors

completed the screening process independently and
agreed all scores prior to publication and the full risk of
bias table, as well as our modifications to the Downs and
Black checklist, can be accessed in online supplemental
table 5 .

Effect measures

Once all of the data were collated, the average time
since retirement was calculated. In cases where studies
had reported the median and IQR for retirement, they
were transformed to the mean and SD. More specifically,

the median was assumed to be equal to the mean, and

the SD is calculated using: SD = %, where IQR is the

interquartile range.”’ The time-point prevalence ratio
(PR) for anxiety and depression is calculated using the

formula: PR = g})? %, where AJ is the number of cases
of anxiety and/or depression former athletes (n), A is
the total number of former athletes included within the
study (n), 7', is the number of cases of anxiety and/or
depression in the control group (n), and 7 is the total
participants within the control population (n).* If no
control group was available, then the authors (AR and
ZM) used publicly available reference values for the
mental health conditions reported in the athletes’ native
countries to determine the expected prevalence. After
the PR was calculated, all values were logged and SD

Ay
which consequently allowed the 95% ClIs to be calculated
as follows: PR+1.96 * SD.* All PRs were then combined
to create a pooled PR for each mental health condition.
The PR was chosen as the meta-analytical method in this
study as it is well documented that the OR between two
groups can overestimate true differences between popu-
lation groups.” The PR was also chosen over reporting
the percentage prevalence for former athletes and
controls respectively as they have the ability to normalise
differences in sample sizes between studies and baseline
prevalence rates making it easier to compare effects across
studies.* ® PRs are also more interpretable and better
display the prevalence between groups, for example, a
PR of 2.0 clearly indicates that the prevalence is twice as
high in one group compared with another, whereas prev-
alence percentages can be less intuitive when comparing
across studies.”

All meta-analytical statistics were performed using
the meta, metagen and metaforest packages in R (R
v4.2.1, Boston, MA) to calculate the pooled PR and
create the subsequent forest plots. The R code, and
all data sheets, used to conduct these analyses are
available here: https://osf.io/fbuzt/files/osfstorage.
First, all PR values and their 95% CIs were logged to
determine their individual effect sizes on a natural
scale following which the SE of estimate was calcu-
lated. These data were then run through metagen,
where the pooled PR was back transformed into
the original PR scale. The pooled PR indicates the

1
calculated using the formula: SD [ln (PR) = (A% + i) ?
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prevalence of mental health conditions in former
athletes compared with the general population with
a value of <1 indicating lower prevalence, > 1 indi-
cating higher prevalence, and 1 indicating the same
risk.

Synthesis methods

To synthesise the results, the authors grouped
together studies based on the primary outcome
measures (ie, anxiety or depression) in the included
studies. Additionally, where possible, studies were
grouped by the sport of the athletes, so sub-analyses
could be performed to determine sport-specific
differences. Subgroup analyses were performed if
there was at least one study addressing sport-specific
anxiety and/or depression prevalence in former
elite athletes. The studies were weighted using a
random-effects model to generate a pooled PR with
heterogeneity assessed for all meta-analytical outputs
using the I and Q statistics. The authors did not
conduct an assessment of reporting bias to determine
whether there is bias within the meta-analytical result
due to studies not being published or determine
the certainty of evidence. Meta-regressions were
run to establish the relationships between outcome
variables, determine statistical heterogeneity and

function in R. Sensitivity analyses were decided to be
performed pos hoc in order to try and establish the
variation in the meta-analytical result due to study
quality, year of publication or sport of interest. Risk
of publication bias assessed using a combination of
the Egger’s Statistic and funnel plots (online supple-
mental figures 1-3).

RESULTS

Study selection

No amendments were made to the study registration on
PROSPERO from the date of registration. From an initial
search of 4926 records, 515 duplicates were removed
through after identification by Rayyan Software'® and
confirmation by the two authors (AR and ZM) that the
record was duplicated. Following this, 4411 records
remained, and 4287 records were excluded for failing
to meet the inclusion criteria. Consequently, 124 articles
were taken forward for full-text review of which 51 were
included in the systematic review and 37 were appro-
priate for the meta-analysis (figure 1). Reports excluded
at full-text review, with reasons are provided in online
supplemental table 6.

Study characteristics
The total number of athletes included within the 37

possible confounding factors using the metareg unique studies included in the meta-analysis was 24732
[ Identification of studies via databases and registers ]
)
Records identified from
c Databases (n = 4,926):
'.§ PubMed: 2,257 Records removed before screening:
= Web of Science: 1,478 > " -
£ ’ Duplicate records removed (n = 515
= Scopus: 894 P ( )
-] SportDiscus: 447
MEDLine: 365
I
'
Records screened: (n =4,411) ——®| Records excluded (n = 4,287)
A4
ht f ieval (n =
> ?262;’ rts soughtfor retrieval (n »| Reports not retrieved (n = 27)
=
3
3
n Reports excluded (n = 46)
Prevalence of anxiety / depression not reported (n = 14)
Non elite athletes (n = 6)
Reports assessed for eligibility (n gonfsrerllce proce?dmgSS) (n=5)
=97 > oreign language (n =
) Limited detail on retired athletes (n = 3)
Only included athletes who doped during their career (n = 3)
Duplicate (n = 2)
Systematic Review (n = 2)
Non-peer reviewed source (n = 2)
Retirement from elite sport < 12 months (n = 2)
v Book (n = 1)
. . ) _ Conducted during COVID (n = 1)
B ?? ports included in review (n = Data extracted elsewhere (n = 1)
] ) Only athletes with poor quality of life included (n = 1)
T:’ Reports included in the meta-
= analysis (n = 37)

Figure 1

Schematic flow diagram of the systematic review and meta-Analysis process.
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athletes, with 24240 males (98.0%) and 492 females
(2.0%). The majority of the former athletes (22 601,
91.4%) were involved in team sports including American
football, rugby, soccer, ice hockey and basketball with
only 2131 (8.6%) involved in individual or power sports
(jockeys, rowing and athletics). However, some studies
measured depression and anxiety separately,”™" while
others measured them as a combined score.”’™ There-
fore, the decision was taken to run three meta-analyses
on specific indices on (i) depression, (ii) anxiety and
(iii) a pooled analysis where they could not be separated.
There was insufficient data to conduct a meta-analysis
for female athletes, and so the results should be inter-
preted as an overview of the prevalence of anxiety and
depression in former elite male athletes. An illustrative
summary of the study characteristics within the system-
atic review can be seen in table 1.

Risk of bias in studies

The modified Downs and Black scale was used to assess
the methodological quality of studies included within
this review and classified studies as either low, moderate
or high quality. Of the 51 studies included within this
review, no studies were deemed low quality with 20 and
31 studies of moderate and high methodological quality
respectively (online supplemental table 6). Funnel plots
were also used to assess publication bias with anxiety,
depression and anxiety/depression demonstrating publi-
cation bias, which was indicated by the wide range of log
PRs reported in the included studies.

Results of syntheses

The prevalence of depression was reported in 23
studies”™™ (21791 athletes, 88.1%), creating a pooled
PR of 2.58 (95% CI 2.04 to 3.12, figure 2) which was
significantly higher than the general population
(p<0.01). Within the depression literature, there was no
evidence of publication bias (8 =-4.10, t=—1.17, p=0.25
(online supplemental figure 1)) but significant hetero-
geneity (I’=98.7%; Q=1689.0, p<0.01). The prevalence of
anxiety was reported in 14 studies®’ 27233336 3940 42-444849
(15727 athletes, 63.6%), creating a pooled PR of 2.08
(95% CI 1.57 to 2.60, figure 3) which was significantly
higher than the general population (p<0.01). The
anxiety literature showed no evidence of publication
bias (8, = -5.98, t=-1.51, p=0.16 (online supplemental
figure 2)) but significant heterogeneity (FP=98.5%;
0=754.6, p<0.01).

Anxiety and depression could not be split in 10
studies®™ (2867 athletes, 11.6%), and the pooled PR
did not significantly differ from the general population
(pooled PR: 2.27 (95% CI 0.85 to 3.69), p<0.01, figure 4).
No evidence of publication bias was evident (BO =-15.54,
t=—1.99, p=0.08 (online supplemental figure 3)), but
significant heterogeneity (I°=98.8%; Q=723.4, p<0.01)
was observed.

Sport specific depression and anxiety
Sports-specific pooled PRs were computed for studies
that measured either anxiety or depression inde-
pendently. Sport specific sub-analyses revealed that the
highest prevalence of depression was in former American
football players with a pooled PR of 2.88 (95% CI 2.27 to
3.66) followed by jockeys, soccer players and cricketers
(table 2). However, former rugby players prevalence of
depression did not differ from that of the general popu-
lation with a pooled PR of 1.30 (95% CI 0.22 to 4.87).
Former cricketers were three times as likely to expe-
rience anxiety than the general population (pooled PR:
3.03 (2.57-3.58)). Moreover, former American football
players and jockeys were also more likely than the general
population to experience anxiety (pooled PR: 2.24-2.68,
table 3). However, former rugby union players and soccer
players prevalence of anxiety did not differ from that of
the general population (table 3).

Meta-regression and sensitivity analyses

Sensitivity analyses revealed that when' only high-quality
studies were included,” only studies published after 2010
were included in the analyses, and® when only studies
examining team sport athletes were included, the pooled
PRs remained similar to the overall time-point preva-
lence for anxiety and/or depression (PR: 1.45-2.60).
Moreover, meta-regressions highlighted no significant
interaction with the estimated prevalence for any of these
three constraints. Additionally, meta-regressions revealed
no significant correlation between time since retirement
and anxiety PR (8=0.04, F | |, =1.79, p=0.10) and depres-
sion PR (4=0.02, F,, ,, = .58, p=0.45) independently or
when they could not be separated (f=-0.03, F“,S) =0.58,
p=0.76).

DISCUSSION

This was the first meta-analysis to explore the prevalence
of anxiety and depression in former elite athletes and to
consider sport-specific differences. The key findings from
this systematic review and meta-analysis are as follows: (1)
former elite athletes have a two-fold higher prevalence of
both anxiety and depression than the general population;
(2) there are sport-specific differences in the prevalence
of anxiety and depression in former elite athletes; (3)
combined anxiety and depression matrices indicated no
significant difference between former athletes and the
general population; and (4) only 2.0% (492 out of 24
732) of former athletes were female highlighting a major
research gap in this area.

Compelling evidence has emerged in recent years,
and an argument has been made that chronic, inten-
sive exercise in the general population may be harmful
to health,*% but this has largely been disproved with
former elite athletes living longer and having a reduced
risk of cardiovascular disease and cancer.% However, the
results of this meta-analysis indicate an opposing trend
for mental health outcomes with former elite athletes
over twice as likely to experience anxiety and depression.
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Study Prevalence Ratio PR 95%-Cl Weight
Aston et al. (42) : 1.65 [1.24;2.06] 4.4%
Brett et al. (43) 3.17 [2.93;341] 44%
Didehbani et al. (19) 5 - 621 [5.656.77] 4.2%
Fernandes et al. (56) . 0.99 [0.50; 1.48] 4.3%
Guskiewicz et al. (61) 5 1.72 [1.60;1.84] 4.5%
Hart et al. (23) - 3.65 [2.96;4.34] 4.1%
Hind et al. (24) il 1.45 [1.01;1.89] 4.3%
Hume et al. (25) I : 1.11 [0.47;1.75] 4.2%
Iverson et al. (26) : 1.16 [0.69; 1.63] 4.3%
Jones et al. (27) -l 1.59 [0.99:2.19] 4.2%
Kerr et al. (48) : 1.58 [1.39;1.77] 4.5%
Kerr et al. (58) 273 [2.57;289] 45%
Kerr et al. (62) | 2.97 [2.66;3.28] 4.4%
Lempke et al. (64) g | 3.11 [3.01;321] 45%
Mackinnon et al. (30) = B 2.50 [1.92;3.08] 4.2%
Mannes et al. (31) B 4,66 [4.28;5.04] 4.4%
Plessow et al. (70) 1.37 [1.26;1.48] 4.5%
Roberts et al. (65) § 3.71 [3.64;3.78] 4.5%
Roberts et al. (66) f 3.22 [3.15;3.29] 45%
Sanders & Stevinson (50) = B 2.70 [2.24;3.16] 4.3%
Schwenk et al. (68) 2.28 [2.16;240] 4.5%
Strain et al. (36) —l— 2,99 [2.12;3.86] 4.0%
Walton et al. (60) 2.95 [2.80;3.10] 4.5%
Random effects model (HK) I‘ : | 2.58 [2.04; 3.12] 100.0%
0 2 4 6

Figure 2 Overall depression forest plot. HK, Hartung-Knapp adjustment; PR, prevalance ratio.

The causes of poor mental health are complex and
multifaceted; however, common risk factors in former
elite athletes include the number of life-time concus-
sions,?’2 37 41 6466 165 of athletic identity,6 % career
dissatisfaction®® % and previous injury.”**** %% While
the sportspecific correlates of poor mental health in
former elite athletes are well-established, lifestyle factors
including socioeconomic, occupational and marital
status, which significantly impact mental health outcomes
in the general population,' > * are rarely considered, or
reported, in longitudinal cohort studies. Consequently,
without considering changes in lifestyle factors, the true

impact of an elite sporting career on the incidence of
mental health outcomes can never truly be ascertained.
Despite the lack of data surrounding lifestyle variables
including, but not limited to, alcohol consumption,
drug use, socioeconomic status and changes in marital
status, these differences seem unlikely to fully explain the
increased prevalence of anxiety and depression reported
in this meta-analysis. Indeed, previous research investi-
gating the long-term lifestyle habits of former athlete’s
report that they continued their physically active life-
style and had more favourable lifestyle habits.”” "' More
specifically, Kontro et al’* reported that former Finnish

Study Prevalence Ratio PR 95%-Cl Weight
Brett et al. (43) L_ L 3 199 [1.72;2.26] 7.7%
Fernandes et al. (56) 1.16 [0.80;1.52] 7.5%
Hind et al. (24) —— 1.86 [1.34;2.38] 7.2%
Hume et al. (25) —— 0.61 [-0.50; 1.72] 5.4%
Iverson et al. (26) —— 0.77 [0.25;1.29] 7.2%
Jones et al. (27) : —ll— 3.03[253;353] 7.2%
Kerr et al. (62) 3.04 [2.90;3.18] 7.8%
Lempke et al. (64) 2.38 [2.27;2.49] 7.9%
Mackinnon et al. (30) —-— 268 [2.05;3.31] 6.9%
Plessow et al. (70) 1.26 [1.16;1.36] 7.9%
Roberts et al. (65) i 3.30 [3.24;3.36] 7.9%
Roberts et al. (66) 2.84 [277;291] 7.9%
Thornton et al. (38) = 0.88 [-0.93;2.69] 3.6%
Walton et al. (60) = 2.25 [2.10;2.40] 7.8%
Random effects model (HK) : -'I.- : I2.08 [ 1.57; 2.60] 100.0%
-1 0 1 2 3 4

Figure 3 Overall anxiety forest plot. HK, Hartung-Knapp adjustment; PR, prevalance ratio.
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Davies et al. (44)
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Gouttebarge et al. (46)
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Khan et al. (28)

Kilic et al. (49)

Oltmans et al. (33)

Turner, Barlow & Heathcote-Elliot (52)

Random effects model (HK)

Prevalence Ratio PR 95%-Cl Weight
0.63 [0.28;0.98] 10.0%
1.28 [0.86; 1.70] 10.0%
1.00 [0.51;1.49] 9.9%
4.03 [3.94;4.12] 10.1%
0.71 [0.41;1.01] 10.0%
0.93 [0.67;1.19] 10.0%

B 633 [6.04;6.62] 10.0%
0.82 [0.56; 1.08] 10.0%
4.26 [3.99;4.53] 10.0%
2.67 [2.32;3.02] 10.0%

2.27 [0.85; 3.69] 100.0%

[
0

I I 1
2 4 6

Figure 4 Combined anxiety and depression measures forest plot. HK, Hartung-Knapp adjustment; PR, prevalance ratio.

athletes smoked less, consumed less alcohol and were
more physically active than their siblings. Similarly, even
though Bickmand et al’’ reported that former athletes
were occasional-to-moderate alcohol drinkers (77%), it
was comparable to the control group (74%), and former
athletes were twice as likely to report their self-rated
health as ‘good’ compared with controls. Both of these
studies included former athletes who had been retired
for a minimum of 36 years indicating that behaviours
from an elite sporting career are maintained into later
life. Taken together, while lifestyle factors and behaviours
were inconsistently controlled for within studies in this
meta-analysis, they seem unlikely to fully explain the
increased prevalence of anxiety and/or depression
given certain lifestyle variables are the same as, or more
favourable than, the general population. However, more
research controlling for lifestyle factors is needed to inves-
tigate this further, so the true effect of an elite sporting
career on anxiety and/or depression can be established.

Sport-specific analyses revealed that former NFL
athletes had the highest prevalence of depression and
anxiety compared with other sports and the general
population. Didehbani et a® demonstrated a nega-
tive dose-response relationship between the number of
concussions and the prevalence of depression in former
NFL players from 2.8% to players with no concussions
up to 10.4% for players with three or more during their
career. Moreover, former NFL players with three or more
lifetime concussions during their playing career had a five-
fold greater risk of mild cognitive impairment compared
with those with no concussion history.”” However, the

number of concussions is unlikely to fully explain the
sport specific differences in anxiety and depression with
former rugby players displaying a similar prevalence of
anxiety and depression to the general population despite
a similar concussion rate.”” Moreover, sportspecific
differences in mental health outcomes have been previ-
ously reported between former endurance and team
sport athletes for alcohol misuse, disordered eating and
sleep disturbance™*® ™ suggesting that lifestyle and/or
training demands could impact long-term mental health
outcomes of athletes. Given the disparity, and lack of
clarity, in the results across the literature, and the small
statistical power for most sports within this meta-analysis,
more research is needed to fully elucidate the sport-
specific long-term effects of competing in elite sport.
When anxiety and depression could not be separated,
a decision was made to run a meta-analysis on these
measures independently of specific measures of anxiety
and depression due to their distinctive features.'”” More
specifically, Eysenck and Fajkowska'? argue that depres-
sion is triggered in the general population by major
losses (ie, bereavement, traumatic injury) which cannot
be reversed leading to anhedonia, whereas anxiety starts
with major future threats (ie, retirement) and remains
the only focus, which is less likely to lead to anhedonia
as there remains probability that these situations can
be averted.”” In the current meta-analysis, the pooled
PR for anxiety and depression was 1.67 (95% CI 0.91 to
3.07) which was not significantly different to the general
population and lower than the individual indices of
anxiety (PR: 2.16) and depression (PR: 2.40). Therefore,

Table 2 Sport-specific pooled depression PRs

American football Ice hockey Soccer Rugby Cricket Jockeys
Number of athletes (studies) 19073" 234 (1) 879 (2) 351 (3) 113 (1) 135 (1)
PR (95% Cl) 2.88 1.65 1.69 1.30 1.59 2.50
(2.27-3.66) * (1.28-2.13)* (1.37-2.33)* (0.22-4.87) (1.07-2.37) (1.97-3.17)*

*Indicates a significant difference compared with the general population.

PR, prevalence rate.
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Table 3 Sport-specific pooled anxiety PRs

American football Soccer Rugby Cricket Jockeys
Number of athletes (studies) 14106° 572 (1) 351 (3) 113 (1) 135 (1)
PR (95% ClI) 2.24 1.16 1.13 3.03 2.68
(1.58-3.18) * (0.84-1.60) (0.25-5.05) (2.57-3.58)* (2.11-3.41)*

*Indicates a significant difference compared with the general population.

PR, prevalence rate.

future research exploring the prevalence of anxiety and
depression in athletic populations should use specific
measurement techniques to gain a more representative,
and insightful, perspective on athlete’s mental health.

This review and meta-analysis also highlighted the lack
of research in former female elite athletes with only 492
out of 24732 participants, or 2.0%, being former female
elite athletes. Unfortunately, this follows other disciplines
in sport science where women are under-represented in
research studies’*" and is an area which urgently needs
addressing. While the elite athlete population is smaller
than the general population, the present findings still
highlight the underrepresentation of women in sports
research and in this instance the poor understanding of
female mental health. In particular, females in the general
population have been found to be twice as likely to be at
risk of anxiety and depression than males; the difference
attributed to increased gender role stressors and poten-
tial genetic risk.”” *® In current sporting populations,
recent evidence found female athletes to experience
greater symptoms of anxiety and depression compared
with males, potentially resulting from higher rates of
adverse life events, including discrimination and finan-
cial insecurity, but also due to females being more likely
to report symptoms of mental health issues in general.”
Subsequently, the known sex differences in mental health
outcomes highlight the need for greater investigation to
inform sport and health related outcomes for former,
current and future female athletes.

There was a large disparity in the measurement tools
used to quantify the prevalence of anxiety and depression
across the 51 studies included within this meta-analysis
which makes direct comparison challenging. More
specifically, the authors identified 20 different measures,
and scales were employed across the 51 studies to infer
the prevalence of anxiety and depression in this popula-
tion, the most common of which were the Short Form-36
Measurement Model for Functional Assessment of
Health and Well-Being, 12-item General Health Ques-
tionnaire, Beck Depression Inventory-II and the 9-Item
Patient Health Questionnaire (table 1). While all of these
instruments have been validated for use with the general
population, very few have been validated specifically in
elite populations.* Consequently, the measurement
tools used potentially underestimate the true prevalence
of anxiety and depression within this population. More
specifically, the only two studies within the meta-analyses
that used either physician diagnosed or asked athletes to

self-report physician diagnoses both indicated that the
prevalence of anxiety and depression was almost three
times as high as the general population,” * which is
higher than the overall pooled prevalence (anxiety PR,
2.16; depression PR, 2.40). This heterogeneity in use
of diagnostic questionnaires calls for more consistency
across the literature and indicates that bespoke question-
naires are needed for use in this population which are
highly correlated to physician diagnoses.

While this systematic review and meta-analysis furthers
the understanding of the prevalence of anxiety and
depression in former elite athletes, there are a number
of limitations that need to be acknowledged regarding
the evidence used within this review. First, given the
evidence within the current meta-analysis is primarily
cross-sectional, the present study is only able to describe
the incidence of the conditions and not infer the cause
of said conditions. As such, future research that explores
the causation of a higher prevalence of anxiety and
depression is necessary to support the mental health of
current and future generations of elite and professional
athletes. Second, with the large array of measurement
tools deployed within reports making direct compar-
ison difficult, the results of this meta-analysis should be
interpreted as an indication of the time-point preva-
lence of anxiety and depression in former elite athletes.
Consequently, this heterogeneity in use of mental health
measures calls for more consistency across studies to
support valid comparison and harmonisation of data.
Moreover, no inferences can be made as to the relative
contribution of lifestyle on overall anxiety and depres-
sion. Thus, it is hard to distinguish whether any mental
health risk observed is because of training, lifestyle
choices or, most likely, a combination of both.

There are important limitations which to be acknowl-
edged with the review process as well as with the evidence
used within this review process. First, the review process
only included evidence from records written in the
English language. Even though the majority of scientific
publications are written in English, there might have
been some important evidence not included within this
review. Moreover, our methods to assess the risk of bias
may not capture all forms of bias accurately as we cannot
differentiate between small study bias and publication
bias, introducing uncertainty in interpreting the pooled
time-point PRs. Moreover, the ordinal categories used to
discern study quality (ie, low, moderate and high risk of
bias), while they have been used in previous systematic

10 Runacres A, Marshall ZA. BMJ Open Sp Ex Med 2024;10:¢001867. doi:10.1136/bmjsem-2023-001867



reviews;'™ the ranges are arbitrary and have not yet

been rigorously assessed, and so it is possible that some
evidence might have been misclassified.

CONCLUSIONS

The main conclusions from this systematic review and
meta-analysis are as follows: (1) former elite athletes
could have a two-fold increased incidence of both anxiety
and depression compared with the general population;
(2) subgroup analyses revealed that former American
football players and jockeys had the highest time-point
prevalence of both anxiety and depression; (3) the time-
point prevalence of depression in former rugby players
and cricketers was not different to the general popu-
lation; and (4) former rugby and soccer players had a
similar time-point prevalence of anxiety compared with
the general population. However, more research is
warranted in female athletes to ascertain the benefits/
consequences of an elite sporting career on mental
health outcomes which is currently unknown.
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