Accepted Manuscript online: 2025-08-15 Article published online: 2025-09-03

& Thieme

International Journal of Sports Medicine

Orthopedics & Biomechanics

Clinical Outcomes Related to the After-Career Consultation in
Retired Male Footballers

Sean Carmody' 2, Andrew Massey3, Gino M Kerkhoffs'-2.4.5, Vincent Gouttebarge'. 6.2.4.5.7

Affiliation addresses are listed at the end of the article.

©®

ABSTRACT

The After-Career Consultation (ACC) was developed to empower the physical, mental and social health of retired professional
footballers and effectively address their specific health challenges. The objective of this study was to describe the clinical out-
comes (e.g., prevalence of health conditions) and recommendations to retired professional footballers who undertook the ACC.
A quasi-experimental study was conducted. Forty-seven retired male professional footballers underwent ACCs. Ten participants
had a diagnosis of osteoarthritis (21.3 %), 4 (8.5 %) met the criteria for a diagnosis of generalised anxiety disorder, 7 (14.9 %) met
the criteria for a diagnosis of depression and 7 (14.9 %) met the criteria for Stage 1 hypertension. Health-related quality of life
scores among retired footballers undergoing the ACC were above average compared to the general population. Clinical recom-
mendations were made to participants in relation to their musculoskeletal (n=12, 25.5 %), cardiovascular (n=12, 25.5%), men-
tal (n=10, 21.3 %) and lifestyle (n=20, 42.6 %) health. Eleven participants (23.4 %) were referred for further investigations, and
secondary referral to other specialists was arranged for 4 (8.5 %). Participants reported high satisfaction with the ACC. The ACC
could complement existing player welfare strategies to provide a well-rounded approach to managing the long-term health of

professional footballers throughout the lifespan.
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Introduction

There is an increasing awareness in professional sport of the need
to provide medical after-care to retired athletes.!-3 These initia-
tives stem from a recognition that although professional sport
brings significant health benefits, some retired athletes may face
specific health challenges related to their sporting career.# In pro-
fessional football, there is established evidence that retired play-
ers are atincreased risk of musculoskeletal health issues in later life
and that they may be more prone to mental health symptoms dur-
ing the transition to retirement.>6 Common musculoskeletal
health issues among retired professional footballers include ear-
ly-onset osteoarthritis (OA), which is often associated with a his-
tory of severe injury and/or surgery during their playing career.>”
This, along with life events and lack of social support, may have a
negative effect on the quality of life and/or mental health of retired
professional footballers.8-10 Additionally, there are emerging con-
cerns that there may be an increased risk of neurocognitive condi-
tions such as dementia among retired professional footballers.11-14
This potentially increased risk is thought to relate to the effects of
concussion and/or repetitive sub-concussive impacts (e.g., head-
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ing) on long-term neurological health, although more research is
required to establish causal inference.

In 2018, an After-Career Consultation (ACC) was developed to
empower the physical, mental and social health of retired profes-
sional footballers and effectively address some of their specific
health challenges.> The ACC focussed on five health-related do-
mains thought to be most relevant for retired players, namely de-
training from professional football; management of OA; promo-
tion of a healthy lifestyle; preventing mental and cognitive health
problems; and employment and education. This intervention was
well received by the retired professional footballers partaking in a
pilot study.'> Therefore, Fédération Internationale de Football As-
sociation (FIFA) and Fédération Internationale des Associations de
Footballeurs Professionnels (FIFPRO) agreed to collaborate from
2020 to provide retired male professional footballers worldwide
with the ACC.76 The primary objective of this study was to describe
the clinical outcomes (e.g., prevalence of health conditions, asso-
ciations with contributing factors) and recommendations to re-
tired male professional footballers who undertook the ACC. A sec-
ondary objective was to record the investigations and onward re-
ferrals arranged as a result of the ACC. A tertiary objective was to
describe patient satisfaction and experience following the ACC.
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Methods

Design

As randomisation was not practical or ethical, a quasi-experimen-
tal study based on a one-group post-test design was conducted,
using the Transparent Reporting of Evaluations with Nonrand-
omized Designs (TREND) guidelines to ensure a high quality of re-
porting.17-18 Ethical approval for the study was provided by the
Medical Ethics Review Committee of the Amsterdam University
Medical Centers, location University of Amsterdam (W21_135 #
21.150; Amsterdam, The Netherlands). The study was conducted
in accordance with the principles set out in the Declaration of Hel-
sinki (2013).1°

Participants

Between April 2021 and June 2023, a convenient sample of 47 re-
tired male professional footballers underwent ACCs at FIFA Medi-
cal Centres (or a suitable equivalent) across six different countries.
The inclusion criteria were: (i) male sex; (ii) retired professional
footballer; (iii) ability to understand and speak English; and (iv) ac-
cess to a clinic performing the ACC. In our study, a retired male pro-
fessional footballer was defined as an individual who was remuner-
ated for devoting several hours in all/most days (exceeding the
time allocated to other types of professional or leisure activities)
to playing football.29 Potential participants were informed by email
and/or social media about the worldwide implementation of the
ACC and related study via FIFPRO’s national player unions and via
the individual network of the FIFA Medical Centres of Excellence.
Retired players participated voluntarily in the study and did not re-
ceive any financial remuneration for their participation.

Intervention

After giving theirinformed consent to partake in the study, partic-
ipants completed an online form which evaluated, among other
things, playing history, time elapsed since retirement, medical his-
tory, injury (and surgical) history, mental health symptoms and
lifestyle factors. Upon completing the online form, the participants
were invited by the FIFA Medical Centre of Excellence (or another
suitable clinic) to undergo the ACC (60-min duration) at a conven-
ient time by a suitably qualified physician. The ACC was individu-
alised to each participant (based on their responses on the online
form), but generally included an emphasis on musculoskeletal,
mental, neurocognitive and cardiovascular health. Based on all in-
formation gathered through the ACC (self-reported and clinical
findings), tailored recommendations (e.g., advice, intervention,
furtherinvestigation, secondary referral) were made to the partic-
ipants. A flowchart detailing the patient journey for participantsis
outlined in Fig. 1. The information, registration, online, consulta-
tion and recommendation forms are available for review in the Sup-
plementary material (available in the online version only). Com-
pleted forms were shared with and securely stored by the primary
researcher.

Primary outcome measures

Our primary outcome measures were related to the health condi-
tions (and related recommendations) which have been identified
as a concern among retired male professional footballers, related
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STEP ONE
Participants invited to undertake ACC by
email and/or social media, FIFPRO’s
national player unions and/or via the
individual network of the FIFA Medical
Centres of Excellence

iv

STEP TWO
Participants provided informed consent
and completed online form evaluating
demographics, playing history, medical
history and mental health symptoms

STEP THREE
Participants were invited by the FIFA
Medical Centre of Excellence (or another
suitableclinic) to undergo the ACC (60
minutes duration)

]

STEP FOUR
Individualised recommendations (e.g.,
advice intervention, further investigation,
secondary referral) were made to the
participants based on ACC findings

Fig. 1 Flowchart detailing the patient journey for participants.

especially to the musculoskeletal health, mental health, neurocog-
nitive health and cardiovascular health domains.> The specific
measurements for each domain are presented below.

Musculoskeletal health

The number of severe musculoskeletal injuries in the player’s ca-
reer was recorded. A severe injury was defined as ‘an injury that oc-
curred during team activities and led to either training or match
absence for more than 28 days (4 wks)’.21.22 The number of sur-
geries required as a result of an injury sustained during a football-
er’s career was assessed by a single question; ‘How many surger-
ies as a consequence of an injury have you had during your profes-
sional football career?’. Clinical OA was assessed according to the
definition provided by the National Institute for Health and Care
Excellence, with the diagnostic criteria including: (i) the presence
of activity-related joint pain, (ii) restricted range of motion and (iii)
either no morning joint-related stiffness or morning stiffness that
lasts no longer than 30 minutes.?3

Mental health

Anxiety, depression, substance misuse and sleep disturbance were
the mental health symptoms assessed during the ACC. Anxiety was
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assessed using the validated Generalised Anxiety Disorder (GAD-
7) questionnaire, which is used to assess symptoms related to anx-
iety over the last 2 weeks (e.g., How often have you been bothered
by not being able to stop or control worrying?).2* A total score
ranging from 0 to 21 was calculated with higher sum scores indi-
cating greater anxiety severity (0-4: normal; 5-9: mild; 10-14:
moderate; and 2 15: severe) and a sum score of 2 10 indicating
symptoms consistent with a diagnosis of generalised anxiety dis-
order.20 The Patient Health Questionnaire-9 was used to assess the
presence of symptoms of depression in the previous 2 wks (e.g.,
‘Have you been feeling down, depressed or hopeless?’) scored on
a4-point scale (from ‘not at all’ to ‘nearly every day’). A total sum
score ranging from 0 to 27 was calculated, with higher sum scores
indicating greater depression severity (0-4: normal; 5-9: mild; 10-
14: moderate; and 2 15: [moderate to] severe) and a sum score
of 210 indicating symptoms consistent with a diagnosis of depres-
sion.2>26 The level of alcohol consumption was detected using the
validated three-item Alcohol Use Disorders Identification Test (AU-
DIT-C; e.g., ‘How many standard drinks containing alcohol do you
have on a typical day?’). A total score ranging from 0 to 12 was ob-
tained by summing up the answers on the three items, with a score
of 5 or more indicating the presence of alcohol misuse.27-28 Sleep
disturbance was measured using the shortened Athlete Sleep
Screening Questionnaire (ASSQ), sleep disturbance in the previ-
ous recent past was assessed through five items (e.g., ‘How satis-
fied/dissatisfied are you with the quality of your sleep?’) scored on
4-point and 5-point scales. A total score ranging from 1 to 17 was
obtained by summing up the answers to the five items, with a score
of 8 or more indicating the presence of moderate sleep distur-
bance.29-30

Lifestyle factors

Lifestyle factors assessed smoking status, diet and exercise. Smok-
ing status was assessed through a single question (‘Do you
smoke?’). Participants were invited to describe their diet, with five
options ranging from ‘Very healthy’ to ‘Very unhealthy’. For exer-
cise, participants were asked ‘In a typical week, on how many days
do you do moderate - vigorous intensity sports, fitness or recrea-
tional (leisure) activities?’, with a free-text box provided to enter a
number.

Health-related quality of life

The Patient-Reported Outcomes Measurement Information Sys-
tem Global Health (PROMIS-GH) was used to assess multiple do-
mains related to health-related quality of life, such as physical
health, levels of function, pain, social activities and fatigue.3" Based
on 10 items, each measured on a 5-point scale (from 1 to 5) and
subsequently converted, the Global Physical Health and Global
Mental Health scores were calculated.3' The Global Physical Health
score was calculated by adding the scores of items 3,7, 9 and 10
of the quality of life questions on the questionnaire to obtain a sub-
scale score out of 20. The questions relate to physical health, abil-
ity to carry out social activities and roles, fatigue and pain. The
Global Mental Health score was calculated by adding the scores of
items 2,4, 5 and 8 to obtain a subscale score out of 20. The ques-
tions relate to quality of life, mental health, satisfaction with social
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activities and relationships and being bothered by emotional prob-
lems. Higher scores indicate a better quality of life.3

Neurocognitive health

A single question was asked related to concussion history; ‘How
many concussions have you had during your professional football
career?’. A concussion was defined as ‘a direct or transmitted blow
to the head resulting in symptoms such as headache, nausea, vom-
iting, dizziness/balance problems, fatigue, trouble sleeping, drows-
iness, sensitivity to light or noise, blurred vision, difficulty remem-
bering, and difficulty concentrating’.32

Cardiovascular health

Cardiovascular health was assessed through screening questions
(e.g., ‘Does the player experience relevant symptoms such as chest
pain, palpitations, presyncope, syncope, shortness of breath?’),
body composition (height, weight, skinfold assessment), blood
pressure (BP), resting heart rate and a standard 12-lead electro-
cardiogram (ECG). BP was interpreted according to internationally
accepted criteria (e.g., 2 140/90 mmHg indicates hypertension).33
ECG abnormalities were defined according to the international cri-
teria for electrocardiographic interpretation in athletes.34

Clinical recommendations

Specific clinical recommendations were made to each player, de-
pendent on the findings of the preceding assessment. In addition
to the key medical domains highlighted above, the recommenda-
tions related to ‘lifestyle’ and ‘other’ are provided. If recommen-
dations were made related to these domains, the physician com-
pleting the ACCwas invited to highlight the degree of significance
of these recommendations (e.g., slightly significant, significant,
very significant). A free-text box was provided for the physician to
elaborate on the recommendations they made based on the out-
comes of the ACC.

Secondary outcome measures

Our secondary outcome measures included the arrangement of
further investigations and secondary referral based on the clinical
findings of the ACC. These were assessed based on single questions
(e.g., ‘Based on your assessment, do you plan to arrange any fur-
ther investigation(s) for the retired footballer?’ and ‘Do you plan
to arrange secondary referral for the retired footballer?’).

Tertiary outcome measures

All players who underwent an ACC were contacted by email to
complete a short (six-item) electronic survey evaluating their sat-
isfaction and experience of the ACC. The survey included ques-
tions, such as ‘What is the primary reason(s) you choose to go to
the After-Career Consultation?’, and statements, such as ‘Please
indicate to what extent you agree with the following: | would rec-
ommend the After-Career Consultation to my (former) teammates
with a health concern’ and ‘Do you have any suggestions to im-
prove/alter the After-Career Consultation?’. Questions were an-
swered on different response scales (e.g., ‘yes, no’ or free-text),
while statements were scored on a 5-point Likert scale from
‘strongly disagree’ to ‘strongly agree’. The survey is available for
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review in the Supplementary material (available in the online ver-
sion only).

Descriptive variables

In addition to the outcomes stated above, the following descrip-
tive variables were assessed: (family) history of cardiovascular dis-
ease, diabetes mellitus, medication use, employment status
(post-retirement), professional football exposure (single questions
about number of seasons and matches played), level of play, and
educational level.

Data analysis

All data analyses were conducted by using the statistical software
IBM SPSS Statistics (Version 28.01.0).3> Descriptive analyses
(mean, standard deviation, frequency, and range) were performed
for all variables included in the study. For our primary objective,
prevalence was calculated for all health conditions. Prevalence (ex-
pressed as a percentage) was calculated as the proportion of the
number of participants with a given health condition relative to
the total number of participants. Potential associations between
contributing factors and independent variables were assessed
using Spearman’s rank correlation coefficient.36 For our secondary
and tertiary objectives, we used descriptive analyses (mean, stand-
ard deviation, frequency, and/or range) to evaluate the investiga-
tions and onward referrals arranged as a result of the ACC and pres-
ent the participants’ satisfaction and experience of undergoing
the ACC.

Results

Participant characteristics

Forty-seven retired male professional footballers underwent the
ACC and were included for final analysis. The mean age of partici-
pants was 38.1 years (SD =5.4). The mean height and weight were
181.0 cm and 84.4 kg, respectively. The average duration of retire-
ment at the time of the ACC was 5.5 years (SD =3.0). Twelve
(25.5%) participants were from North America (CONCACAF) and
35(74.5 %) were from Europe (UEFA). The average number of sea-
sons as a professional footballer was 15.8 years (SD=5.4). The ma-
jority (n=43,91.5%) reported primarily having played at the high-
est national level/league. Participants had played 390 games on
average in their professional football career. Forty-two (89.4 %) of
the participants were in paid employment at the time of their ACC.
Full participant characteristics are presented in Table 1.

Clinical outcomes and recommendations

Medical history

Eight of the participants (17 %) reported a recent hospital admission
for elective procedures (e.g., total hip replacement) or acute admis-
sion (e.g., renal colic, spontaneous pneumothorax). Five of the par-
ticipants (10.6 %) used regular medications (e.g., insulin, ADHD
medication, asthma inhaler, PPI), with only one participant report-
ing regular use of non-steroidal anti-inflammatory medications. Five
of the participants (10.6 %) reported that they had been diagnosed
with a condition relevant to their future health: including diabetes
(n=2), pericardial cyst, myocarditis, and psoriatic arthritis.
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Table 1 Participant characteristics (1=47)

Current age (yr) 38.1 mean, 5.4 SD,

range 27-53
Height (cm) 181.0 mean, range
167.0-190.0
Weight (kg) 84.4, range 69.0-113.0
Nationality
Italy n=5,10.6%
Malta n=10,21.3%
Mexico n=10,21.3%
Republic of Ireland n=10,21.3%
Spain n=1,21%
United Kingdom n=9,19.2%
USA n=2,43%
Currently in employment
Yes n=42,89.4%
Number of years since retirement 5.47 (SD=3.0)

Number of seasons as a professional footballer  15.8 mean, range 1-30

Estimated no. of matches as a professional
footballer

390 mean, range
2-1040

Played in the highest national league n=43,91.5%

Position (more than one option available for selection)

Goalkeeper n=7,14.9%
Full back n=7,14.9%
Central defender n=8,17%
Defensive midfielder n=6,12.8%
Attacking midfielder n=10,21.3%
Winger n=5,10.6%
Striker n=5,10.6%

Musculoskeletal health

A breakdown of the participants’ musculoskeletal health can be
found in Table 2. The average number of severe injuries (>4-wk
time loss) sustained during their playing career was 3 per player
(range 0-15). The average number of surgeries related to injuries
sustained during their professional career was 2 per player (range
0-5). The prevalence of clinical OA (according to pre-defined cri-
teria)23 was 21.3% (n=10). The average age of the participants
with evidence of clinical OA was 39.1 yrs (range 34-53). The dis-
tribution of clinical OA in these 10 participants is shown in Fig. 2.

Mental health

The 2-wk prevalence of symptoms consistent with a diagnosis of
generalised anxiety disorder was 8.5% (n=4), with 29.8 % (n=14)
meeting criteria for mild anxiety. The 2-wk prevalence of symp-
toms consistent with a diagnosis of depression was 14.9% (n=7),
including two individuals with moderate-severe depression. Five
participants (10.6 %) showed evidence of mild depression. Nearly
a quarter (n=11) misused alcohol. Five participants (10.6 %) had
evidence of moderate sleep disturbance, with two (4.3 %) meeting
the criteria for severe sleep disturbance. Data on the mental health
of the participants are presented in Table 2.
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Table 2 Medical conditions (n=47)

Musculoskeletal health (n=46)

No. of severe injuries 3.2 mean, SD=3.4 (range 0-15)

No. of surgeries 1.6 mean, SD=1.6 (range 0-5)

Mental health of participants (n=47)

GAD-7 4.3 mean (SD=4.2)

PHQ-9 4.0 mean (SD=5.0)

AUDIT-C 3.5 mean (SD=1.9)
Lifestyle factors (n=47)

ASSQ 5.4 mean (SD=2.6)

Smoker n=2,43%
Health-related quality of life

Global Physical Health score mean 39.8

Global Mental Health score mean 4.7
Neurocognitive health (n=45)

No. of participants who had been n=13

diagnosed with a concussion

Mean no. of concussions per participant 0.4

Mean no. of concussions per participant 2 (range 1-4)
diagnosed with a concussion

Cardiovascular health (n=46)

Abnormal ECG findings n=5,10.9%

GAD-7, General Anxiety Disorder 7 (0-4: normal; 5-9: mild; 10-14:
moderate; and > 15: severe); PHQ-9, Patient Health Questionnaire-9 (0-4:
normal; 5-9: mild; 10-14: moderate; and 2 15: [moderate to] severe);
AUDIT-C, alcohol use disorders identification test consumption (a score of 5
or more indicating the presence of alcohol misuse); ASSQ, Athlete Sleep
Screening Questionnaire (a score of 8 or more indicating the presence of
moderate sleep disturbance); ECG, electrocardiogram.

Hip OA
(6.4%)

Knee OA
(10.6%)

Ankle OA
(6.4%)

. Shoulder OA
(4.3%)
Hand OA
J (2.1%)

Fig. 2 The distribution of osteoarthritis (OA) among participants.

Lifestyle factors

Two of the participants were smokers (4.3 %). Over half (n=25) of
the participants reported their diet to be either ‘very healthy’
(n=7,14.9%) or ‘healthy’ (n=18,38.3%). In total, participants re-
ported engaging in moderate to vigorous exercise (e.g., sports,
recreational activities, fitness) on 3 days per week on average. Data
on lifestyle factors of the participants are presented in Table 2.
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Health-related quality of life

The mean Global Physical Health score among retired profession-
al footballers was 51.9. The mean Global Mental Health score
among retired professional footballers was 51.7 (see Table 2).

Neurocognitive health

Thirteen (27.7 %) of the participants reported being diagnosed
with a concussion during their career. For those who had been di-
agnosed with a concussion, the average was 2 concussions per
player (range 1-4) (see Table 2).

Cardiovascular health

Seven participants (14.9 %) met the criteria for Stage 1 hyperten-
sion; namely, a clinic BP reading ranging from 140/90 to 159/99
mmHg.37 Forty-six participants underwent a 12-lead ECG, from
which five participants (10.9 %) had an abnormal ECG finding ac-
cording to pre-defined criteria.34 Abnormal ECG findings among
these five participants included anterior (n=2) and inferior t-wave
inversion (n=1), features of left atrial enlargement (n=2), and
complete right bundle branch block (n=1). Data on the cardiovas-
cular health of the participants are presented in Table 2.

Clinical recommendations

Clinical recommendations were made to 12 (25.5 %) participants
in relation to their musculoskeletal health. Half of these findings/
recommendations were deemed by the clinician to be ‘significant’
(e.g., arrange magnetic resonance imaging [MRI] of both knees,
limit weight-bearing exercise) and ‘very significant’ (e.g., total hip
replacement likely needed due to OA). Clinical recommendations
were made to 12 (25.5 %) of participants in relation to their cardio-
vascular health, with these findings/recommendations thought
to be ‘significant’ in five of the cases (e.g., annual cardiology re-
view) and ‘slightly significant’ in the remainder (e.g., reqular BP
monitoring). Clinical recommendations were only made to one
playerin relation to neurocognitive health, which was deemed to
be ‘significant’ (arrange psychiatric review in relation to a pre-ex-
isting diagnosis of ADHD and associated sleep, mood and sub-
stance misuse issues). Ten players (21.3 %) received recommenda-
tions in relation to their mental health, with two of these recom-
mendations highlighted as ‘very significant’ (e.g., psychiatric
review). Twenty participants (42.6 %) received lifestyle recommen-
dations, with nine deemed ‘slightly significant’ (e.g., maintain a
healthy diet) and 8 ‘significant’ (17.0%) (e.g., reduce alcohol in-
take, improve sleep habits). No additional recommendations were
made to any participants who were in health domains separate
from those already described.

Investigations and referrals

Eleven of the participants (23.4 %) were referred for further inves-
tigations based on the findings from their ACC. These investiga-
tions included blood tests, urine tests, ambulatory BP monitoring,
cardiac investigations (e.g., echocardiogram) and imaging (e.g.,
MRI). For 12 participants (25.5 %), the ACC clinician arranged fol-
low-up, and where specified, this ranged from follow-up in 1 week
(e.g., for significant mental health issues) to 6 months (e.g., repeat
routine cardiac investigations, OA surveillance monitoring). Sec-
ondary referral was arranged in four cases (8.5 %).
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Satisfaction and experience

Twenty-four (51.0 %) of participants completed the short (six-item)
electronic survey evaluating their satisfaction and experience of
the ACC. The primary reasons for participants undertaking the ACC
were due to a physical health concern (e.g., past injury, joint pain)
(n=4,17%),amental health concern (n=1,4.2 %), a general health
check-up (n=11, 45.8 %), to support the scientific advancement
and understanding of the long-term health of footballers (n=12,
50 %). Most participants (n1=22,91.7 %) agreed or strongly agreed
that the ACC met their expectations. Nineteen participants (79.2 %)
‘strongly agree’ with the statement ‘l would recommend the Af-
ter-Career Consultation to my (former) teammates with a health
concern’. Twenty-two participants (91.7 %) agreed or strongly
agreed that the ACC adds value to the medical provision received
during their football career. Participants had a ‘free-text’ option to
provide suggestions to improve/alter the ACC. Seven participants
offered suggestions, and these included integrating routine blood
tests into the ACC, a request to offer more detailed mental health
support and to arrange follow-up every 5 years. One participant
felt that more assistance should have been provided for the issues
highlighted during the ACC. Satisfaction/experience of the ACCis
presented in Table 3.

Discussion

This study described the clinical outcomes of and recommenda-
tions to retired male professional footballers who undertook the
ACC between April 2021 and June 2023. The prevalence of arange
of health conditions was identified (e.g., clinical OA=21%, anxie-
ty/depression=15%, hypertension =15 %) with subsequent rec-
ommendations and referrals recorded. Participants reported high
satisfaction with the ACC, and the primary reason (50 %) for attend-
ing the ACC was to support the scientific advancement and under-
standing of the long-term health of footballers.

Table 3 Satisfaction and experience (n=24, 51%)

Primary reason(s) to choose to go to the ACC (up to
three reasons permitted)

Physical health concern (e.g., past injury, joint pain) ~ n=4(17%)
Mental health concern (e.g., sleep problem) n=1(4%)
Brain health concern (e.g., previous concussion) n=0(0%)
Heart health concern (e.g., blood pressure) n=0(0%)
General health check-up n=11(46%)
To support the scientific advancement and under- n=12(50%)

standing of the long-term health of footballers

Perception and satisfaction with ACC (%)

The ACC met the expectations of the participants 92

The ACC adds value to the medical provision received 92
during their football career

Participants would recommend the ACC to ex-players 92
without a health concern

Participants would recommend the ACC to ex-players 92
with a health concern
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Health conditions among retired professional
footballers

According to current epidemiological evidence, all-cause mortal-
ity is lower among retired male professional footballers than
among matched controls, with fewer comorbidities such as diabe-
tes and cancer.>- ' The prevalence of health conditions varies
across the lifespan of a footballer, with mental health issues pre-
senting during periods of adjustment (e.g., de-selection, injury,
transition to retirement),38-40 significant musculoskeletal issues
typically presenting earlier compared to the general population
(e.g., aged 45 onwards),> and neurocognitive issues emerging after
the age of 65-70.17-12Within the demographic of retired male pro-
fessional footballers in this study (mean age 38 yrs) the common
health conditions identified included musculoskeletal, mental
health and cardiovascular health conditions, with no neurocogni-
tive health conditions identified. These findings may reflect the age
profile, proximity to retirement, and injury history of the former
players included in our study.

Our study found a prevalence of 11% of knee OA, which is low
when compared to other studies among retired male professional
footballers (range 9-80 %).6 The prevalence of hip OA was 6 %, which
aligns with other studies, where hip OA ranges from 2 to 14 %, al-
though it has been reported as high as 50 %.6-47 Ankle OA ranges
from 4 to 35 % among retired male professional footballers,42.43
with a prevalence of 6 % in our study. The method used to diagnose
OAin various limb joints differs across studies, with some relying
on clinical assessment, imaging findings, or self-reporting by study
participants—orin the case of our study, a combination of methods
(clinical assessment and self-reporting). The broad-ranging differ-
ences in findings between studies highlight the need for consisten-
cy in data collection in order to make valid comparisons and accu-
rate health recommendations.

Depression, anxiety, sleep disturbance, and alcohol misuse were
the mental health issues investigated among retired male profes-
sional footballers in our study. The prevalence of symptoms con-
sistent with a diagnosis of generalised anxiety disorder was 9 %
(n=4), with 30 % (n=14) meeting criteria for mild anxiety. The
prevalence of symptoms consistent with a diagnosis of depression
was 15% (n=7), including two individuals with moderate-severe
depression. Five participants (11 %) showed evidence of mild de-
pression. These findings are similar to those seen in a study by
Fernandes et al., where prevalence of depression and anxiety was re-
portedin 6 and 12 % of retired male professional footballers,3° but
considerably lower than rates of prevalence seen in other studies
of retired male professional footballers (35-39 %) which may relate
to the use of different validated instruments to assess anxiety/de-
pression in this population.44-4> Nearly a quarter of participants
(n=11) misused alcohol in our study, which is similar to a study by
Gouttebarge etal. (18 %).#> Arecent study among male (n=81; mean
age of 39 yrs; mean career duration of 12 yrs) retired professional
footballers from the Australian league showed prevalence rates rang-
ing from 11 % for anxiety to as high as 69 % for alcohol misuse, which
demonstrates that there may be region-specific and socioeconomic
considerations among retired professional footballers.46

No studies, to our knowledge, have specifically examined the
prevalence of cardiovascular health conditions among retired male
professional footballers. Our study identified hypertension among
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seven participants (15 %), while five participants (11 %) had an ab-
normal ECG finding according to pre-defined criteria. There are
studies that have indirectly examined issues related to cardiovas-
cular health in retired professional footballers. Two studies high-
lighted that retired footballers were more likely than current foot-
ballers to adopt behaviours which may increase their risk of cardi-
ovascular disease, for example, smoking, alcohol misuse and poor
nutritional behaviours.41-47 The prevalence of smoking in our study
(4 %) was lower than that seen in the general population (13 %).48
Until such time as there is a better understanding of cardiovascu-
lar health outcomes among retired professional footballers, pop-
ulation-wide clinical guidelines for the management of cardiovas-
cular health conditions should be adopted.

Neurocognitive health concerns among retired profes-
sional footballers

Thirteen (28 %) of the participants reported being diagnosed with
a concussion during their career (average 2 concussions per play-
er; range 1-4). Several studies have highlighted the concerns re-
lated to the potential increased risks of neurocognitive disorders
among retired male professional footballers, and this may be re-
lated to a history of concussion and/or repeated sub-concussive
impacts, although more research is required to demonstrate cau-
sality.’1-14 While neurocognitive function was not specifically
assessed during the ACC, there were no new significant neuro-
cognitive concerns highlighted among the footballers, with rec-
ommendations only made to one participantin relation to his neu-
rocognitive health (this was related to a pre-existing psychiatric
condition). The likely explanation for this is that the mean age of
participants was 38 years, with the mean age of retired football
players in the study by Macnab et al. 64 years.'2 Nevertheless, the
ACC identified several modifiable contributing factors for neuro-
cognitive disorders among the retired players, such as smoking*°
(4 %), excessive alcohol consumption®? (23 %) and depression
(15%).3" The ACC can be used as an opportunity to address mod-
ifiable contributing factors for neurocognitive disorders among
retired professional footballers, as has been done in other con-
texts.3 It may be appropriate to risk stratify retired players based
on their lifestyle behaviours, history of concussion(s), and/or men-
tal health disorders®2 and consider targeted evidence-based inter-
ventions for those identified as being at higher risk due to the afore-
mentioned contributing factors.

Future directions

The retired professional footballers in this study expressed high
satisfaction rates with the ACC, similar to other after-care initia-
tives offered to professional footballers.>3 Initiatives such as the
ACC should complement existing efforts to improve the welfare of
current, future, and former professional footballers. These efforts
include, but are not limited to, effective injury prevention meth-
ods, improving concussion management, developing mental
health literacy, monitoring player loads, and appropriate surgical
decision-making.® 53 Rather than a once-off assessment, serial fol-
low-ups (e.g., every 5 yr) of the ACC may prove more beneficial to
retired professional footballers—as one of the participants pro-
posed. There are very few studies examining health outcomes
among retired women’s professional footballers, and with the rapid
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development of the women’s game, this should be a priority. Ac-
cordingly, in addition to the health domains of musculoskeletal,
mental, neurocognitive and cardiovascular health, the ACC should
focus on a female-specific domain and explore reproductive health
outcomes among retired women’s professional footballers.>* Ex-
panding the geographical scope of interventions such as the ACC
(or similar) across multiple sports is likely to further benefit long-
term athlete welfare. Finally, considering the number of years since
retirement for future ACCs is important, given the pattern of health
complaints presenting at different times across the lifespan of a
footballer, and the difference in resources and conditions that ex-
isted for players of different generations.

Strengths and limitations

This study is the first to investigate the effect of the ACC across
multiple countries and continents. The small sample size is the
main limitation of this study, which impacts the generalisability of
the findings. Itis also limited by its use of the English language only
during the course of the ACC, and its findings are limited by not in-
cluding participants from continents outside of Europe or North
America. The non-randomised nature of this study increases risk
of bias, confounding and validity issues. In particular, the risk of se-
lection bias in this study may lead to an over-estimation of certain
health conditions among retired male professional footballers.
There was no reference or comparison group from a non-athlete
population, matched for age and gender, and this would have al-
lowed for a greater understanding of potential differences among
retired male professional footballers and those in the general pop-
ulation. Despite the challenges of doing so, carrying out a ran-
domised controlled trial (RCT) would be the most effective meth-
od of understanding the true effect of retired professional foot-
ballers undertaking the ACC.

Conclusion

This study described the clinical outcomes/recommendations for re-
tired male professional footballers who undertook the ACC. Partici-
pants reported high satisfaction with the ACC. The ACC could com-
plement existing player welfare strategies (e.g., concussion care, load
management) to provide a well-rounded approach to managing the
long-term health of professional footballers during and after their
careers. Future studies should assess the impact of the intervention
against a control group, and among women footballers.

Disclosure statement

The authors declare no relevant financial or non-financial compet-
ing interests.

Author affiliations

1 Department of Orthopedic Surgery and Sports Medicine, Amsterdam UMC
location University of Amsterdam, Amsterdam, The Netherlands

2 Amsterdam Collaboration for Health & Safety in Sports (ACHSS), I0C Research
Center, Amsterdam, The Netherlands

© 2025. The Author(s). 232



& Thieme

Medical Department, Fédération Internationale de Football Association (FIFA),
Zurich, Switzerland

Amsterdam Movement Sciences, Ageing & Vitality, Musculoskeletal Health,
Sports, Amsterdam, The Netherlands

Academic Center for Evidence based Sports medicine (ACES), Amsterdam, The
Netherlands

Football Players Worldwide (FIFPRO), Hoofddorp, The Netherlands

Section Sports Medicine, University of Pretoria, Pretoria, South Africa

Statements and additional information

Conflict of Interest The authors declare that they have no conflict of interest.

Data availability statement The data that support the findings of this study are
available on request from the corresponding author.

© 2025. The Authors. This is an open access article published by Thieme under
the terms of the Creative Commons Attribution License, permitting unrestricted
use, distribution, and reproduction so long as the original work is properly cited.
(https://creativecommons.org/licenses/by/4.0/).

Supplementary Material is available at https://doi.org/10.1055/a-2684-8925

References

1

10

1

12

13

Carmody S, Jones C, Malhotra A, Gouttebarge V, Ahmad I. Put out to pasture:
what is our duty of care to the retiring professional footballer? Promoting the
concept of the ‘exit health examination’ (EHE). Br ] Sports Med. 2019; 53:
788-789.

Zafonte R, Pascual-Leone A, Baggish A et al. The Football Players’ Health Study
at Harvard University: Design and objectives. Am | Ind Med. 2019; 62:
643-654. DOI: 10.1002/ajim.22991

Graham NS, Zimmerman K, Parker TD et al. 165 The advanced BRAIN health
clinic and study of long-term neurological outcomes in retired elite athletes.
] Neurol Neurosurg Psychiatry. 2022; 93: e2.

World Olympians Association. WOA medical Committee launched to support
retired Olympians. 2015. https://olympians.org/news/293/woa-medical-com-
mittee-launched-to-support-retired-olympians/

Fernandes GS, Parekh SM, Moses | et al. Prevalence of knee pain, radiographic
osteoarthritis and arthroplasty in retired professional footballers compared
with men in the general population: a cross-sectional study. Br | Sports Med.
2018; 52: 678-683.

Carmody S, Anemaat K, Massey A, Kerkhoffs G, Gouttebarge V. Health
conditions among retired professional footballers: a scoping review. BM] Open
Sport Exerc Med. 2022; 8: e001196. DOI: 10.1136/bmjsem-2021-001196

Gouttebarge V, Aoki H, Kerkhoffs GMM|. Knee osteoarthritis in professional
football is related to severe knee injury and knee surgery. Inj Epidemiol. 2018;
5:26.DOI: 10.1186/s40621-018-0157-http://www.ncbi.nlm.nih.gov/
pubmed/29911282

Gouttebarge V, Aoki H, Ekstrand |, Verhagen EA, Kerkhoffs GM. Are severe
musculoskeletal injuries associated with symptoms of common mental
disorders among male European professional footballers. Knee Surg Sports
Traumatol Arthrosc. 2016; 24: 3934-3942. DOI: 10.1007/s00167-015-3729-y

Gouttebarge V, Aoki H, Kerkhoffs GMM). Lower extremity osteoarthritis is
associated with lower health-related quality of life among retired professional
footballers. Phys Sportsmed. 2018; 46: 471-476. DOI:
10.1080/00913847.2018.1451718, http://www.ncbi.nlm.nih.gov/pu-
bmed/29527975

van Ramele S, Aoki H, Kerkhoffs GMM], Gouttebarge V. Mental health in retired
professional football players: 12-month incidence, adverse life events and
support. Psychol Sport Exerc 2017; 28: 85-90.

Mackay DF, Russell ER, Stewart K, MacLean JA, Pell |P, Stewart W. Neurodegen-
erative disease mortality among former professional soccer players. N Engl |
Med 2019; 381: 1801-1808. DOI: 10.1056/NEJMoa1908483, http://www.ncbi.
nlm.nih.gov/pubmed/31633894

Macnab TP, Espahbodi S, Hogervorst E et al. Cognitive Impairment and
Self-Reported Dementia in UK Retired Professional Soccer Players: A Cross
Sectional Comparative Study. Sports Med Open. 9: 43 2023. DOI: 10.1186/
s40798-023-00588-2

Ueda P, Pasternak B, Lim CE et al. Neurodegenerative disease among male elite
football (soccer) players in Sweden: a cohort study. Lancet Public Health. 2023;
8 (4): €256. DOI: 10.1016/S2468-2667(23)00027-0

Carmody S et al. 2026; 47: 226-234 doi: 10.1055/a-2684-8925

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

a International Journal of Sports Medicine

Espahbodi S, Hogervorst E, Macnab TP et al. Heading frequency and risk of
cognitive impairment in retired male professional soccer players. JAMA Netw
Open. 2023; 6 (7): €2323822. DOI: 10.1001/jamanetworkopen.2023.23822

Gouttebarge V, Goedhart E, Kerkhoffs G. Empowering the health of retired
professional footballers: the systematic development of an After Career
Consultation and its feasibility. BMJ Open Sport Exerc Med. 2018; 4: e000466.
DOI: 10.1136/bmjsem-2018-000466

FIFPRO and FIFA to provide health support to recently retired football players.
May 2021. https://www.fifa.com/football-development/media-releases/
fifpro-and-fifa-to-provide-health-support-to-recently-retired-football-players
[Accessed 31st October 2022]

TREND GroupDes Jarlais DC, Lyles C, Crepaz N. Improving the reporting quality
of nonrandomized evaluations of behavioral and public health interventions:
the TREND statement. Am | Public Health. 2004; 94 (3): 361-366. DOI:
10.2105/ajph.94.3.361 PMID: 14998794; PMCID: PMC1448256.

Harris AD, McGregor |C, Perencevich EN et al. The use and interpretation of
quasi-experimental studies in medical informatics. ] Am Med Inf Assoc. 2006;
13:16-23. DOI: 10.1197/jamia.M1749

World Medical Association. World Medical Association Declaration of Helsinki:
Ethical Principles for Medical Research Involving Human Subjects. JAMA. 2013;
310 (20): 2191-2194. DOI: 10.1001/jama.2013.281053

McKay AKA, Stellingwerff T, Smith ES et al. Defining Training and Performance
Caliber: A Participant Classification Framework. Int | Sports Physiol Perform.
2022; 17 (2): 317-331. DOI: 10.1123/ijspp.2021-0451 Epub 2022 Dec 29.
PMID: 34965513.

Fuller CW, Ekstrand |, Junge A et al. Consensus statement on injury definitions
and data collection procedures in studies of football (soccer) injuries. Br
] Sports Med. 2006; 40: 193-201.

Waldén M, Mountjoy M, McCall A et al. Football-specific extension of the 10C
consensus statement: methods for recording and reporting of epidemiological
data on injury and illness in sport 2020. Br | Sports Med. 2023; 57: 1341-1350.

National Institute for Health and Care Excellence. 2022 Osteoarthritis. https://
cks.nice.org.uk/topics/osteoarthritis/ [Last Accessed: 4th Dec 2022].

Spitzer RL, Kroenke K, Williams |B, Lowe B. A brief measure for assessing
generalized anxiety disorder. Arch Intern Med. 2006; 166: 1092-1097.

Kroenke K, Spitzer RL, Williams |B. The PHQ-9: validity of a brief depression
severity measure. ] Gen Intern Med. 2001; 16: 606-613.

Spitzer RL, Kroenke K, Williams JB. Validation and utility of a self-report version
of PRIME-MD: the PHQ primary care study. primary care evaluation of mental
disorders. patient health questionnaire. JAMA. 1999; 282: 1737-1744.

Dawson DA, Grant BF, Stinson FS, Zhou Y. Effectiveness of the derived alcohol
use disorders identification test (AUDIT-C) in screening for alcohol use
disorders and risk drinking in the US general population. Alcohol Clin Exp Res.
2005; 29: 844-854.

de Meneses-Gaya C, Zuardi AW, Loureiro SR, Crippa JAS. Alcohol use disorders
identification test (audit): an updated systematic review of psychometric
properties. Psychol Neurosci. 2009; 2: 83-97.

Bender AM, Lawson D, Werthner P, Samuels CH. The clinical validation of the
athlete sleep screening questionnaire: an instrument to identify athletes that
need further sleep assessment. Sports Med Open. 2018; 4: 23.

Samuels C, James L, Lawson D, Meeuwisse W. The athlete sleep screening ques-
tionnaire: a new tool for assessing and managing sleep in elite athletes. Br
] Sports Med. 2016; 50: 418-422.

Hays RD, Bjorner |B, Revicki DA, Spritzer KL, Cella D. Development of physical
and mental health summary scores from the patient-reported outcomes
measurement information system (PROMIS) global items. Qual Life Res. 2009;
18:873-880. DOI: 10.1007/s11136-009-9496-9 PMID: 19543809].

McCrory P, Meeuwisse W, Dvordk | et al. Consensus statement on concussion in
sport - the 5th international conference on concussion in sport held in Berlin,
October 2016. Br | Sports Med. 2017; 51: 838-847.

Williams B, Mancia G, Spiering W et al. 2018; 2018 ESC/ESH Guidelines for the
management of arterial hypertension. Eur Heart J. 39 (33): 3021-3104.

Drezner JA, Sharma S, Baggish A et al. International criteria for electrocardio-
graphic interpretation in athletes: consensus statement. Br | Sports Med. 2017;
51:704-31

SPSS. IBM Corp. IBM SPSS Statistics for Macintosh, Version 28.0 2021. Armonk,
NY: IBM Corp.

Myers L, Sirois MJ. Spearman correlation coefficients, differences between.
Encyclopedia of statistical sciences. Hoboken, NJ: Wiley; 2006.

© 2025. The Author(s). 233


https://doi.org/10.1002/ajim.22991
https://olympians.org/news/293/woa-medical-committee-launched-to-support-retired-olympians/
https://olympians.org/news/293/woa-medical-committee-launched-to-support-retired-olympians/
https://doi.org/10.1136/bmjsem-2021-001196
https://doi.org/10.1186/s40621-018-0157-
http://www.ncbi.nlm.nih.gov/pubmed/29911282
http://www.ncbi.nlm.nih.gov/pubmed/29911282
https://doi.org/10.1007/s00167-015-3729-y
https://doi.org/10.1080/00913847.2018.1451718
https://doi.org/10.1080/00913847.2018.1451718
http://www.ncbi.nlm.nih.gov/pubmed/29527975
http://www.ncbi.nlm.nih.gov/pubmed/29527975
https://doi.org/10.1056/NEJMoa1908483
http://www.ncbi.nlm.nih.gov/pubmed/31633894
http://www.ncbi.nlm.nih.gov/pubmed/31633894
https://doi.org/10.1186/s40798-023-00588-2
https://doi.org/10.1186/s40798-023-00588-2
https://doi.org/10.1016/S2468-2667(23)00027-0
https://doi.org/10.1001/jamanetworkopen.2023.23822
https://doi.org/10.1136/bmjsem-2018-000466
https://doi.org/10.1136/bmjsem-2018-000466
https://www.fifa.com/football-development/media-releases/fifpro-and-fifa-to-provide-health-support-to-recently-retired-football-players
https://www.fifa.com/football-development/media-releases/fifpro-and-fifa-to-provide-health-support-to-recently-retired-football-players
https://doi.org/10.2105/ajph.94.3.361
https://doi.org/10.2105/ajph.94.3.361
https://doi.org/10.1197/jamia.M1749
https://doi.org/10.1001/jama.2013.281053
https://doi.org/10.1123/ijspp.2021-0451
https://cks.nice.org.uk/topics/osteoarthritis/
https://cks.nice.org.uk/topics/osteoarthritis/
https://doi.org/10.1007/s11136-009-9496-9

& Thieme

37

38

39

40

41

42

43

44

45

46

National Institute for Health and Care Excellence. Hypertension. https://cks.
nice.org.uk/topics/hypertension/ [Last Accessed: 1st May 2024].

Blakelock D), Chen MA, Prescott T. Psychological distress in elite adolescent
soccer players following deselection. | Clin Sport Psychol. 2016; 10: 59-77.
DOI: 10.1123/jcsp.2015-0010

Fernandes GS, Parekh SM, Moses | et al. Depressive symptoms and the general
health of retired professional footballers compared with the general population
in the UK: a case-control study. BMJ Open. 2019; 9: e030056.

Koch M, Kliigl M, Frankewycz B et al. Football-related injuries are the major
reason for the career end of professional male football players. Knee Surg
Sports Traumatol Arthrosc. 2021; 29: 3560-3568.

Kltinder KB, Rud B, Hansen ]. Osteoarthritis of the hip and knee joint in retired
football players. Acta Orthop Scand. 1980; 51: 925-927.

Armenis E, Pefanis N, Tsiganos G, Karagounis P, Baltopoulos P. Osteoarthritis of
the ankle and foot complex in former Greek soccer players. Foot Ankle Spec.
2011; 4:338-343.

losifidis MI, Tsarouhas A, Fylaktou A. Lower limb clinical and radiographic
osteoarthritis in former elite male athletes. Knee Surg Sports Traumatol
Arthrosc. 2015; 23: 2528-2535.

Gouttebarge V, Frings-Dresen MH, Sluiter JK. Mental and psychosocial health
among current and former professional footballers. Occup Med. 2015; 65:
190-196.

Gouttebarge V, Aoki H, Kerkhoffs GM. Prevalence and determinants of
symptoms related to mental disorders in retired male professional footballers.
] Sports Med Phys Fit. 2016; 56: 648-654.

Kilic O, Carmody S, Upmeijer | et al. Prevalence of mental health symptoms

among male and female Australian professional footballers. BM) Open Sport
Exerc Med. 2021; 7: e001043.

Carmody S et al. 2026; 47: 226-234 doi: 10.1055/a-2684-8925

47

48

49

50

51

52

53

54

a International Journal of Sports Medicine

Gouttebarge V, Aoki H, Verhagen E, Kerkhoffs G. Are level of education and
employment related to symptoms of common mental disorders in current and
retired professional footballers? Asian | Sports Med. 2016; 7: 1-6.

Office for Health Improvement & Disparities. Smoking profile for England:
statistical commentary, March 2024 update Published 5 March 2024. 2024.
https://www.gov.uk/government/statistics/smoking-profile-march-2024-up-
date/smoking-profile-for-england-statistical-commentary-march-2024-up-
date#:~:text=in%202022 %20to %202023 %2C %20the,13.6 %25 %20in %20
the %20general %20population [Last accessed: 2nd August 2024].

Anstey K], von Sanden C, Salim A, O'Kearney R. Smoking as a risk factor for
dementia and cognitive decline: a meta-analysis of prospective studies. Am
] Epidemiol. 2007; 166 (4): 367-378.

Luchsinger JA, Tang MX, Siddiqui M, Shea S, Mayeux R. Alcohol intake and risk
of dementia. ] Am Geriatr Soc. 2004; 52 (4): 540-546. DOI:
10.1111/j.1532-5415.2004.52159.x

Byers AL, Yaffe K. Depression and risk of developing dementia. Nat Rev Neurol.
2011; 7 (6): 323-331. DOI: 10.1038/nrneurol.2011.60. PMID: 21537355;
PMCID: PM(C3327554.

Gouttebarge V, Aoki H, Lambert M, Stewart W, Kerkhoffs G. A history of
concussions is associated with symptoms of common mental disorders in
former male professional athletes across a range of sports. Phys Sportsmed.
2017; 45: 443-449.

Carmody S, Ranson |, Igbal Z, Massey A, Kerkhoffs G, Gouttebarge V. Evaluation
of a medical after-care intervention among deselected elite male Academy
football players: a pilot study. BM] Open Sport Exerc Med. 2024; 10: e001891.
DOI: 10.1136/bmjsem-2024-001891

Carmody S, den Hollander S, Elliott-Sale K et al. Self-reported reproductive
health of retired elite women’s footballers: a cross-sectional study. BM] Open
Sport Exerc Med. 2024; 10: e002028. DOI: 10.1136/bmjsem-2024-002028

© 2025. The Author(s). 234


https://cks.nice.org.uk/topics/hypertension/
https://cks.nice.org.uk/topics/hypertension/
https://doi.org/10.1123/jcsp.2015-0010
https://doi.org/10.1123/jcsp.2015-0010
https://www.gov.uk/government/statistics/smoking-profile-march-2024-update/smoking-profile-for-england-statistical-commentary-march-2024-update#:~:text = in%202022%20to%202023%2C%20the,13.6%25%20in%20the%20general%20population
https://www.gov.uk/government/statistics/smoking-profile-march-2024-update/smoking-profile-for-england-statistical-commentary-march-2024-update#:~:text = in%202022%20to%202023%2C%20the,13.6%25%20in%20the%20general%20population
https://www.gov.uk/government/statistics/smoking-profile-march-2024-update/smoking-profile-for-england-statistical-commentary-march-2024-update#:~:text = in%202022%20to%202023%2C%20the,13.6%25%20in%20the%20general%20population
https://www.gov.uk/government/statistics/smoking-profile-march-2024-update/smoking-profile-for-england-statistical-commentary-march-2024-update#:~:text = in%202022%20to%202023%2C%20the,13.6%25%20in%20the%20general%20population
https://doi.org/10.1111/j.1532-5415.2004.52159.x
https://doi.org/10.1111/j.1532-5415.2004.52159.x
https://doi.org/10.1038/nrneurol.2011.60.
https://doi.org/10.1136/bmjsem-2024-001891
https://doi.org/10.1136/bmjsem-2024-001891
https://doi.org/10.1136/bmjsem-2024-002028

