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A sport-specific ACT group intervention for promoting 
athletes’ mental well-being: a randomized controlled trial

Hannaleena Ronkainena,b , Tobias Lundgrenc , G€oran Kentt€ad,e , Johanna K. 
Ihalainena,b , Sami Kalajaa , Maarit Valtonenb , and Raimo Lappalainena 

aUniversity of Jyv€askyl€a; ; bFinnish Institute of High Performance Sport KIHU; cKarolinska Institute; dThe 
Swedish School of Sport and Health Sciences; eUniversity of Ottawa 

ABSTRACT 
The aim of the present study was to investigate the effects of a sport- 
specific acceptance and commitment therapy (ACT) group interven
tion on mental well-being and stress symptoms in athletes. In this 
randomized controlled superiority trial (RCT), national level athletes 
(n¼ 95; 55% female, 45% male; mean age 19.9 years) were pair- 
matched and randomly assigned to either an ACT intervention group 
(INT, n¼ 49) or a waitlist control group (WLC, n¼ 46). All the measures 
were administered pre- and post-intervention, which comprised of six 
face-to-face group sessions supplemented by home exercises over a 6- 
week period. Primary outcomes were mental well-being and stress. 
Other outcomes were experienced recovery, self-esteem, depression 
symptoms, and psychological flexibility skills. The results show 
improved mental well-being (d¼ 0.33, small difference) and reduced 
stress symptoms (d¼ 1.13, large difference) in the ACT group com
pared to the WLC condition between pre- and post-measurement. 
Also, the ACT group reported increased psychological flexibility 
(d¼ 0.31 − 0.53, small to medium difference). Evidence was found that 
athletes’ mental well-being and psychological flexibility skills improved 
after the brief 6-week ACT group intervention. Our findings indicate 
that a sport-specific ACT group intervention model might be an effect
ive option for promoting the mental well-being of athletes.

Lay Summary: A sport-specific ACT group intervention improved 
mental well-being, reduced stress symptoms, and increased psycho
logical flexibility skills including emotional and cognitive flexibility 
among athletes compared to the no intervention control condition. 
This study suggests that a sport-specific ACT might be a promising 
method in promoting athletes’ mental well-being and overall load.

IMPLICATIONS FOR PRACTICE

� There is a growing need for evidence-based interventions pro
moting athletes’ mental well-being. The results suggest that a 
sport-specific ACT group intervention may positively influence 
athletes’ mental well-being and reduce stress symptoms.

� A sport-specific ACT group intervention might be feasibly offered 
in sporting environments, as models of low threshold practice 
for athletes who struggle with stress and dual-career demands.
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� Sport psychologists and coaches could apply the ACT model as 
well as practices based on the model in purpose to increase 
psychological flexibility among athletes.

Mental well-being, mental health and related concerns in sport have been recognized in 
recent years. According to the International Olympic Committee (IOC) Athletes’ 
Commission, focusing on the mental well-being of athletes is one of the key aspects and 
top priorities of athlete management (International Olympic Committee, 2021). 
Consequently, understanding athletes’ well-being and overall load including dual-career 
demands is crucial, which emphasizes the need to explore and implement different 
mental management strategies. Although mental health literacy has increased in athlete 
populations (Reardon et al., 2019; Rice et al., 2016), there is a need to produce 
evidence-based interventions promoting athletes’ mental well-being and evaluating the 
effectiveness of these interventions (Kegelaers, Wylleman, Kentt€a, et al., 2024; 
McLoughlin et al., 2021; Mountjoy et al., 2023; Purcell et al., 2019).

Mental well-being and mental health can be both conceptualized from a holistic per
spective, including emotional, cognitive, and psychosocial aspects, and related to per
sonal growth and psychosocial development (Korkeila, 2000). Well-being refers to an 
individual’s perceived happiness, including “how satisfied people are with their life as a 
whole, their sense of purpose, and how in control they feel” (Mental Health 
Foundation, 2015, para. 1). Mental well-being is an important resource empowering ath
letes to realize their potential and overcome challenges and distress in their careers. It 
encompasses athletes’ comprehending their potential, finding meaning and purpose in 
sport and life, fostering relationships, navigating common stressors in life and within 
sports, and aligning actions with their values (World Health Organization, 2018).

Mental health is typically defined as “a state of well-being in which an individual 
realizes his or her own abilities, can cope with the normal stresses of life, can work pro
ductively, and is able to make a contribution to his or her community” (World Health 
Organization, 2018). Mental conditions can be described on a continuum between 
health and illness (Clark et al., 2017) thus, mental health comprises more than just the 
absence of disease or disorder and includes an emphasis on well-being and the realiza
tion of individuals’ potential (World Health Organization, 2014).

Mental ill-health encompasses a range of symptoms of different intensity and dur
ation resulting in a variety of consequences. Much mental ill-health and distress are 
experienced as part of normal life. Symptoms of mental disorder and mental health 
problems also exist without the criteria for clinical disorders being fulfilled. These sub
clinical conditions as well as general psychological distress are often a consequence of 
persistent or temporary adversities. In the applied setting practitioners must be aware 
that athletes may not have all the symptoms for a formal diagnosis of mental disorder 
but can still experience subclinical conditions for which an early intervention would be 
beneficial (Roberts et al., 2016). Fostering positive mental well-being factors at a young 
age may increase people’s resilience and protect them from developing later problems 
related to mental well-being and mental health (Schlack et al., 2021).

High levels of stress and demands have been found to have the potential to negatively 
affect athletes’ mental well-being, hence, they have been associated with mental health 
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disorders in athletes (Beable et al., 2017; Hughes & Leavey, 2012; Mummery, 2005; 
Nixdorf et al., 2016). Athletes at all levels encounter general and athlete-specific risk fac
tors affecting their mental well-being (Gouttebarge et al., 2019; Purcell et al., 2019). 
General risk factors comprise normal age-related risk indicators such as adverse life 
events (Gouttebarge et al., 2019; Nixdorf et al., 2016), physical and psychological 
changes (€Ozdemir et al., 2016), and financial uncertainty and inadequate social support 
(Purcell et al., 2022; Walton et al., 2021). In addition, there are athlete-specific risk fac
tors that consist of injuries, concussions, overtraining, performance failure, and the ten
dency toward maladaptive perfectionism (Frank et al., 2013; Hammond et al., 2013; 
K€uttel & Larsen, 2020; Purcell et al., 2022; Rice et al., 2018, 2019). Furthermore, athletes 
typically encounter increased pressure associated with combining an academic and 
sporting career successfully. One challenge for athletes in terms of mental well-being is 
to balance a dual career, which is defined as a career with the major focus on sport, 
studies, or work (Stambulova & Wylleman, 2015), filled with different athletic and 
developmental transitions (Wylleman & Lavallee, 2004). Dual career means that athletes 
must combine their training and competition with work or a form of academic educa
tion. This might serve as a resource for mental well-being but also lead to increased 
psychological distress (Kegelaers, Wylleman, Defruyt, et al., 2024).

Furthermore, researchers who have conducted studies on athletes’ mental well-being 
have suggested that during periods of increased stress, athletes are more likely to experi
ence depression, anxiety, and eating disorders, than nonathletes (Gouttebarge et al., 
2015; Rice et al., 2016). It is noteworthy that mental health symptoms can occur without 
any apparent association with sport participation and mental health conditions 
(Reardon, 2017). Overall, it is important to understand, that mental well-being is com
parable to physical well-being, and they cannot be separated from one another. 
Furthermore, mental health is an integral dimension of athletes’ well-being and per
formance and cannot be separated from physical health (Reardon et al., 2019). In sports, 
different aspects are considered in physical training; therefore, psychological demands 
should be included in the coaching process and balanced with different psychological 
strategies to support holistic health (K€uttel & Larsen, 2020). The management of mental 
well-being and mental health symptoms and disorders in athletes should take a compre
hensive, integrative approach that puts the athlete at the center and addresses the full 
range of emotional, mental, physical, social, and environmental influences that may 
affect a person’s mental well-being. Although sport environments have the notable 
potential to reach a large number of people, there are many opportunities to promote 
athletes’ well-being including personalized and group-based strategies (Kegelaers, 
Wylleman, Kentt€a, et al., 2024; Reardon et al., 2019).

In general, psychological interventions can lead to improvements in mental well- 
being in athletes (Gustafsson et al., 2015, 2017; Stillman et al., 2019). Cognitive- 
behavioral therapy (CBT) approaches and techniques, ACT, psychoeducation, and 
depending on the sport and family dynamics, family therapy may serve as interventions 
enhancing mental well-being in athletes (Kegelaers, Wylleman, Kentt€a, et al., 2024; 
Stillman et al., 2016; Str€ohle, 2019; Werner et al., 2023). Previous studies related to 
mental well-being have emphasized the pivotal role of psychological flexibility which 
can be cultivated through acceptance and commitment therapy (ACT) (Hayes, 2004; 
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Hayes et al., 2012; Kashdan & Rottenberg, 2010; Mooney, 2022; White et al., 2021). 
ACT interventions are psychological treatments, representing a new wave of CBT, that 
emphasizes transdiagnostic processes of change rather than diagnosis-specific treat
ments. At the core of ACT are psychological flexibility skills, thus mindfulness and 
acceptance, and behavioral commitment skills (Hayes et al., 2012). The main goal of 
ACT interventions is to promote psychological flexibility (see Figure 1), which is 
expected to have a positive impact on mental well-being. Psychological flexibility is cul
tivated by strengthening six interrelated core processes: flexible attention to the present 
moment, values, committed action, self as context, cognitive defusion, and acceptance 
(Hayes et al., 2012). Deficits in any of these core processes can result in psychological 

Figure 1. The hexaflex model of psychological flexibility (Hayes et al., 2006). Copyright: S. Hayes. 
Used by permission.
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rigidity (i.e., the inability to adapt to changing life circumstances and challenges in 
handling negative emotional reactions).

Previous research has demonstrated that increased psychological flexibility is associ
ated with improvements in a wide range of mental well-being and related problems 
such as burnout (Hayes, 2019), anxiety and depression (A-Tjak et al., 2015; Fledderus 
et al., 2013), body dissatisfaction and disordered eating (Linardon et al., 2019; 
Weineland et al., 2012), perfectionistic traits (Ong et al., 2022), and injuries (Moesch 
et al., 2020). In addition, earlier studies have indicated the positive effects of mindful
ness and acceptance approaches on athletes’ mental well-being and performance 
enhancement (Birrer et al., 2021; Goodman et al., 2014; Gross et al., 2018; Josefsson 
et al., 2019; Noetel et al., 2019; Pt�a�cek et al., 2024; Sabzevari et al., 2023; Watson et al., 
2024; Zhang et al., 2023). When discussing the enhancement of athletic performance, 
the most cited mindfulness- and acceptance-based sport-targeted intervention is the 
Mindfulness-Acceptance-Commitment protocol (MAC; Gardner & Moore, 2007; 
Gardner & Moore, 2020), which is adapted from clinical models of ACT. MAC studies 
have shown to have positive effects on athletic performance in self-reported increase in 
concentration, mindful attention, awareness and in self-reported reduction in emotional 
avoidance (Gross et al., 2018; Josefsson et al., 2019; Sabzevari et al., 2023). The study of 
Gross et al. (2018) showed that an ACT intervention reduced generalized anxiety, eating 
concerns, and psychological distress among female athletes. The study of Josefsson et al. 
(2019) also supported the finding that emotion regulation difficulties decreased follow
ing an ACT intervention. Finally, Birrer et al. (2021) concluded that the positive effects 
of ACT on well-being could be mediated by enhanced emotion regulation, enhanced 
attentional regulation, and less experiential avoidance and psychological inflexibility. 
The literature led to the hypothesis that ACT as a potential approach in promoting 
mental well-being and regulation of overall load in athletes. ACT group interventions 
have shown good results in non-sport populations across different age groups 
(Brinkborg et al., 2011; Coto-Lesmes et al., 2020), however, only a few studies have 
studied the effectiveness of group-based ACT interventions and its applicability for 
sports (Josefsson et al., 2020). To our knowledge, research on an ACT intervention 
using an RCT study design in group format combined with psychological flexibility 
measurements in sports remains relatively limited.

Using a randomized controlled superiority study design, the present study aimed to 
investigate the effects of a sport-specific ACT group intervention on athletes’ 

1. mental well-being and stress (primary measures)
2. recovery experience, self-esteem, and depression symptoms
3. psychological flexibility skills.

We hypothesized that the six-session ACT group intervention would lead to significant 
improvements in mental well-being, recovery experience, self-esteem, and psychological 
flexibility, including acceptance, mindfulness, and value-based and engaged living skills. 
In addition, we expected to observe a reduction in stress and depression symptoms. We 
compared the investigated intervention to a no-intervention control group. We expected 
to detect significantly larger changes in the above-mentioned variables in the intervention 
group compared to the group of athletes not receiving any intervention. We based our 
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hypotheses on the earlier studies mentioned above (Birrer et al., 2021; Gardner & Moore, 
2020; Gross et al., 2018; Josefsson et al., 2019; Pt�a�cek et al., 2024; Sabzevari et al., 2023; 
Watson et al., 2024; Zhang et al., 2023), which have demonstrated positive effects of brief 
ACT interventions on a variety of symptoms and well-being measures.

Methods

Design

The study was designed as a randomized controlled superiority trial, with pre and post 
measures. The study is reported according to the Consolidated Standards of Reporting 
Trials (CONSORT) statement for randomized controlled trials (Schulz et al., 2010) and 
with reference to the Template for Intervention Description and Replication Checklist 
(Hoffmann et al., 2014). The study received ethical approval from the Regional Ethical 
Review Board of the University of Jyv€askyl€a, Finland, in autumn 2021 (1138/ 
13.00.04.00/2021). Participants who met the eligibility criteria were pair-matched on age 

Figure 2. Flow diagram of participants.

6 H. RONKAINEN ET AL.



and gender and randomly assigned to either ACT group (n¼ 49) or a wait-list control 
group (WLC, n¼ 46). Block randomization was performed to ensure an equal number 
of subjects in each group. Randomization performed by an independent researcher was 
conducted using SPSS software (Arifin, 2012). A flow diagram of the study participants 
is shown in Figure 2.

Participants

National level athletes (n¼ 95, 57 females, 38 males; age: M¼ 19.9, SD¼ 3.93) participated 
in this study. All participants with white Caucasian background and with a minimum age 
of 15 years were training at the National Olympic Training Center Helsinki or Jyv€askyl€a 
Sports Academy, representing athletics (n¼ 55) or basketball (n¼ 40). The participants 
trained professionally or semiprofessionally. The average training time per week was 
15.11 h (SD 4.64). The demographic characteristics of participants are shown in Table 1.

Procedure

Participants were invited to the study by email sent directly to them with the help of 
their coaches. The invitation letter contained information about the study, purpose of 
the study, and measurements. All the participants were invited on a voluntary basis and 
informed that their anonymity would be preserved. Participants registered for the study 
by email. The exclusion criteria were the following: The athlete (a) was not training at 
the National Olympic Training Center Helsinki or the Jyv€askyl€a Sports Academy or (b) 
had a parallel psychological intervention, (c) could not participate in the 6-week inter
vention due to traveling, (d) antidepressant dosage had been changed in the last 6 
weeks, (e) had suicidal intent, (f) had an insufficient knowledge of the Finnish language. 
The exclusion criteria were notified, checked, and assessed upon registration email 
through questions presented to the athletes. Only two athletes were excluded (n¼ 2, 
2%) due to busy schedule, and none of the athletes had parallel psychological interven
tion. Sufficient language skills were also checked upon registration by letting the athletes 
know that the used language will be Finnish (not English). All the athletes had sufficient 
knowledge of the language used. Written informed consent was provided by all partici
pants. Parents of the participating athletes under the age of 18 years were informed 
about the study with information letter.

The data was collected (including recruitment and randomization) in four waves (in 
spring, summer, autumn, and at the end of the year 2022). Both conditions 
completed questionnaires at baseline (pre-measurement) and at the end of the interven
tion (post-measurement) via webropol online survey. The time between pre- and 
post-measurement was 7 weeks. The WLC was offered the intervention after the post- 
measurements.

Intervention

The Mind & ACT intervention incorporates six core components of the ACT model 
(Table 2). For each component relevant aspects of ACT and sport context were 
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coalesced to create content for the delivered sessions, with the aim of producing more 
psychologically flexible athletes. In addition, attention was drawn to the language used 
in intervention to serve suitability and comprehensibility for sports. The intervention 
content was developed through the collaborative effort of the research team (including 
the first, second, and seventh author, who all have long experience from working in the 
field of sport psychology and ACT). Earlier brief intervention programs developed by 
the research team at the University of Jyv€askyl€a were also utilized (e.g., Alho et al., 
2022) The first author conducted all training. Six weekly group sessions were delivered 
in an exercise room located in sport centers during pre-season. A typical session lasted 
60 minutes, except for the first meeting, which lasted 75 minutes. All sessions followed 
this basic format: a short orientation with a mindful initial routine, reminding of the 
targeted process (Figure 1), that explains how the psychological flexibility subcategories 
are interconnected and applied in sport, discussion and feedback about home assign
ments, introduction of the topic of the day, experiential exercises, debriefing of the exer
cises and home assignments for the subsequent week. Typical sessions included a short 
introduction, ACT exercises, and video examples of Olympic-level athletes familiar with 
ACT. In addition, different exercises considering values and goals, and value-based 
action plans (e.g., Sport-lifeline), mindfulness exercises for present-moment awareness 

Table 1. Participants characteristics (n¼ 95).
Baseline characteristics All (N¼ 95) INT (n¼ 49) WLC (n¼ 46)

Age M (SD) 19.9 (3.9) 20.2 (4.3) 19.5 (3.4)
Gender N (%)

Female 57 (60%) 31 (63.3%) 26 (56.5%)
Male 38 (40%) 18 (36.7%) 20 (43.5%)

Sports N (%)
Athletics 55 (58%) 29 (59%) 26 (57%)
Basketball 40 (42%) 20 (41%) 20 (43%)

Mental training experience
Yes 38 (40%) 19 (39%) 19 (41%)
No 57 (60%) 30 (61%) 27 (59%)

ACT training experience
Yes 28 (29%) 16 (33%) 12 (26%)
No 67 (71%) 33 (67%) 34 (74%)

Educational level
Primary school 10 (11%) 6 (12%) 4 (9%)
High school 63 (66%) 30 (61%) 33 (72%)

Total amount of training hours per week M(h) (%)
6–11 24 (25%) 11 (20%) 14 (30%)
12–17 47 (50%) 25 (51%) 22 (48%)
18–23 22 (23%) 11 (22%) 10 (22%)
24< 2 (2%) 2 (4%) 0 (0%)

Perceived stress�

Low 3 (3%) 0 (0%) 3 (7%)
Moderate 73 (77%) 35 (71%) 38 (82%)
High 19 (20%) 14 (29%) 5 (11%)

Depression��

Minimal 52 (55%) 22 (45%) 30 (65%)
Mild 34 (36%) 23 (47%) 11 (24%)
Moderate 8 (8%) 3 (6%) 5 (11%)
Moderate severe 1 (1%) 1 (2%) 0 (0%)
Severe 0 (0%) 0 (0%) 0 (0%)
�Stress scores according to PSS-10: 0–13 mild, 14–26 moderate, 27–40 high.
��Depression scores according to PHQ-9: 0–4 minimal, 5–9 mild, 10–14 moderate, 15–19 moderate severe, 20–27 
severe.
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Table 2. Structure and content of the Mind&ACT intervention components.

Core modules/session per week Content
Working methods, examples of 

exercises and activities

1. Session: Value work “Ownership” Introduction and rationale of ACT 
An initial routine 
Experiential exercise 
Experiential exercise 
Clarifying athletic goals 
Value work 
Experiential exercise 
Home assignments

Building safety atmosphere, 
confidentiality 

Mindful focusing on different senses 
and thoughts in the new situation 

Awakening the open mind: Object 
recognition with closed eyes 

Demonstration of control: Dumbbells 
on the sides 

Notebook work, discussion 
Value cards. Two values for life in 

general, two values for sports for 
the next 6 weeks 

Video: Olympic athlete’s experiences 
about value work 

Mindful breathing 
Athlete of the year award, value- 

based action plan
2. Session: Value-based actions 

“Commitment”
An initial routine 
Rationale for doing mindfulness 

training 
Integration the subskills of 

psychological flexibility 
Value-based actions “Commitment” 

Behavioral analysis 
Recognizing Psychological barriers 
Home assignments

Mindful breathing and sitting 
Sport-lifeline (Reinebo et al., 2019) 

with functional training in the 
training room and pencil task 

360 interview. Feedback from coach 
and close person about the 
strengths and development 
targets as a person and as an 
athlete, Bull’s eyes sheet for 
evaluation one’s of value-based 
actions (Lundgren et al., 2012)

3. Session: Mindfulness skills 
“Attention muscle”

An initial routine 
Concentration and attention skills 
Learning to notice the location of 

attention and where it should be 
according the values 

Learning present-moment attention 
Home assignment

Mindfulness training: body scan 
Concentration trainings: Don’t think 

anything; count your thoughts, 
breathing ladders; breathing 
ladders with pressure and 
distractive noises 

Focus circle (Henriksen et al., 2019) 
Video: Olympic athlete’s experiences 

about psychological flexibility 
training 

Bull’s eyes sheet for evaluation one’s 
of value-based actions

4. Session: Acceptance “Resetting” An initial routine 
Rationale of acceptance in sport and 

life 
Experiential exercise 
Being comfortable when not 

comfortable 
Home assignments

Mindful body movements 
Metaphor: Uninvited quest 
Experiential training: Looking into 

eyes. Demonstration of accepting 
arising emotions 

Challenge of the day, Individual 
resetting strategy

5. Session: Defusion 
“Taking distance”

An initial routine 
Acceptance training 
Rationale of defusion 
Experiential exercise 
Observer’s point of view 
Distancing inner experiences

Mindfulness training: focus on senses 
and breathing 

Training with own resetting strategy 
in the distractive environment (f.e 
gym) 

Metaphor: Passengers in the bus with 
functional training 

Choosing value-based actions despite 
intrusive thoughts, emotions, 
bodily sensations

6. Session: Self-compassion 
“Roots of the courage”

An initial routine 
Rationale of self-compassion 
Alternative for traditional mental 

strength 
Compassion training 
Summary of the program, lessons 

learned

Mindful breathing and sitting 
What would I have needed? 
Self-compassion strategy for life 
Self-compassion breathing with music 

“Huominen on sun by R. Nordin” 
Discussion with the group
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and centering (e.g., Body scan, silent walk, breathing ladders, etc.), breathing exercises, 
acceptance (Looking into eyes), and defuzing metaphors (e.g., Passengers in the bus), 
were used in an experiential and functional way utilizing the sport environment. In add
ition to these formal exercises and homework, ACT exercises were implemented into 
daily training. For example, the athletes evaluated their value-based actions, perceived 
performance satisfaction, and attention regulation in daily basis with Borg centiMAX 
scale100 (Borg & Love, 2018) and made notes of their observations in the journals given 
to them. This self-evaluation was intended to increase athletes’ self-awareness and sup
port the process of committed actions and present-moment awareness. In addition, ath
letes integrated mindfulness training into their warm-ups.

Measures

Background questionnaire
The background questionnaire concerning age, gender, education, training hours per 
week, and prior experiences of ACT was included in the pre-measurement question
naires via webropol online survey (Table 1). It is of note that the athletes’ subjective 
performance satisfaction and the experiences of the intervention will be reported in 
another paper.

Primary and secondary measures
A reliability analysis was conducted at pre-measurement to evaluate the internal consist
ency of all the measures that were employed in this study. All measures exceeded or 
were equal to the acceptable coefficient alpha value of .70 (Nunnally & Bernstein, 1994). 
Our primary measures were mental well-being and perceived stress. In addition, we 
used three secondary mental well-being measures (depression symptoms, recovery 
experience, and self-esteem). Psychological flexibility and mindfulness skills reflecting 
the ability to handle emotions and cognitions and take effective action, were measured 
using four scales.

Mental well-being and symptom measures
The Mental Health Continuum-Short Form (MHC-SF) served as one of the primary 
outcome measures. The MHC-SF (Keyes et al., 2002) is a 14-item self-report question
naire measuring subjective psychological, emotional, and social well-being over the past 
month. Participants were asked to rate how often they have been experiencing feelings 
of well-being in the past month on a 6-point Likert scale from 0 (never) to 5 (every 
day). The sum of all scores yields the overall score for well-being (range 0 to 70), with 
higher scores indicating higher mental well-being and vice versa well-being. In previous 
studies, the internal consistency of the MHC-SF has ranged between .80 and .89 
(Westerhof & Keyes, 2010). In the current study Cronbach’s, a was .91.

Stress symptoms were measured using the Perceived Stress Scale −10 (PSS; Cohen 
et al., 1983) and served also as primary measure. The PSS-10 is a widely used 10-item 
scale on which respondents’ rate how stressful (unpredictable, uncontrollable, and over
loaded) they perceive their lives to have been within the past month. Each item was 
rated on a 5-point Likert scale (0¼ never, 4¼ very often). The sum of all scores can 
range from 0 to 40 with higher scores indicating higher perceived stress. Scores between 
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0 and 13 are considered low stress, scores between 14 and 26 are considered moderate 
stress; and scores between 27 and 40 are considered high perceived stress. The internal 
consistency of the PSS has ranged from 0.74 to 0.91 in the previous studies (Lee, 2012). 
In the present study PSS-10 Cronbach’s a was 0.71.

To assess the psychological recovery experience in free time (outside the sporting 
hours), we used a 16-item self-report scale Recovery Experience Questionnaire (REQ, 
Sonnentag & Fritz, 2007). The items of REQ were rated on a 5-point Likert scale, rang
ing (1 ¼ I do not agree at all, 5 ¼ I fully agree) with four subscales (psychological 
detachment, mastery, control, relaxation). The possible total score ranges from a min
imum of 16 to a maximum of 80. Allitems were summed together and recorded so that 
a high total score indicated a high level of experience. In this study, the original ques
tionnaire was modified to apply to sports by using the word “sport” instead of the word 
“work.” In the present study REQ Cronbach’s a was 0.79.

The Dimensionality of Self-esteem (RSES, Rosenberg, 1965) measures general self- 
esteem with 10 statements related to self-esteem and self-acceptance. The rating scale is 
a 4-point Likert scale ranging from 1 (strongly disagree) to 4 (strongly agree). The items 
were summed up with possible total score rangings from a minimum of 10 to a max
imum of 40, with higher scores reflecting a more positive evaluation of self. For the 
analysis, the five negative items were reversed. The internal consistency of RSES, ana
lyzed using the Cronbach coefficient, was 0.89.

The Patient Health Questionnaire (PHQ-9) was used to assess the severity of depres
sion symptoms. Respondents scored nine items on how often they, during the last 
2 weeks, experienced different states. The responses were given on a 4-point scale rang
ing from 0 (not at all) to 3 (nearly every day) (Kroenke et al., 2001). The sum of all 
scores can range from 0 to 27 with higher scores indicating higher severity of depres
sion. The scores were categorized into severity levels: A total score of 0–4 represents no 
to minimal depressive symptomatology, 5–9 represents mild symptomatology, 10–14 
represents moderate, 15–19 moderately severe, and 20 or more represents severe symp
tomatology. A PHQ-9 score �10 has a sensitivity and specificity of 88% for major 
depression. The internal consistency of PHQ-9 has been shown to be high, with previ
ous studies featuring Cronbach’s alpha values of 0.86 (Kroenke et al., 2001). In the pre
sent study, PHQ-9 Cronbach’s a was 0.76.

Psychological flexibility skills measures
Sport-related psychological flexibility was measured with the 7-item Psychological 
Flexibility Sport Scale (PFSS; Johles et al., 2020). The PFSS assesses the construct of psy
chological flexibility and the extent to which a person avoids distressing thoughts, emo
tions, behaviors, or memories in sport context. The items are rated on a 7-point Likert 
scale ranging from 1 (never true) to 7 (always true). All the scores are summed up and 
the scores can range from 7 to 49 with lower scores indicating higher levels of psycho
logical flexibility (less avoidance). The PFSS has good reliability and validity (Lundgren 
et al., 2020). In previous studies with athletes, test scores have shown good internal con
sistency (0.87, Johles et al., 2020). In the present study, PFSS Cronbach’s alpha 
was 0.73.
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The Values, Acceptance, and Mindfulness Scale (VAMS, Lundgren et al., 2021) is an 
instrument to measure sport-related psychological flexibility with 11-item questions. All 
items are scored on a 5-point Likert scale ranging from 1 (never true) to 7 (always). A 
total score can be calculated for each subscale and the main scale. The sum of all scores 
can range from 11 to 77, with higher scores indicating higher sport-related psycho
logical flexibility. For the analysis, the five negative items were reversed. In the current 
study, VAMS Cronbach’s a was 0.70.

Athletes’ mindfulness skills were measured using the 16-item Athlete Mindfulness 
Questionnaire (AMQ; Zhang et al., 2017). The AMQ consists of three factors: (a) 
present-moment attention (b) awareness and (c) acceptance. Items were rated on a 5- 
point Likert scale, ranging from 1 (never true) to 5 (always true). The sum of all scores 
can range scores can range from 16 to 80, with higher scores indicating higher levels of 
mindfulness skills. The AMQ has demonstrated satisfactory reliability and validity 
(Zhang et al., 2017). In the present study, AMQ Cronbach’s a was 0.76.

The 16-item Engaged Living Scale (ELS) is a measure of the process of engaged liv
ing, defined by ACT as the evaluation and performance of valued life activities 
(Trompetter et al., 2013). This measure includes two subscales, Valued Living (Learning 
to recognize values, ELS-VL, 10-items) and Life Fulfillment (Living according to the 
chosen values, ELS-LF, 6-items). All items are scored on a 5-point Likert scale ranging 
from 1 (completely disagree) to 5 (completely agree). The sum of the scores can range 
from 16 to 80 with higher scores indicating higher engaged living skills. Extant results 
have shown that the ELS-16 has adequate good psychometric properties (Trindade 
et al., 2016). In the present study, the ELS-16’s Cronbach’s a was 0.92 and for the sub
scales, a¼ 0.89 (ELS-VL) and a¼ 0.86 (ELS-LF).

Data analysis

Based on our earlier study (n¼ 68, R€as€anen et al., 2016) with a comparable inter
vention for the same age group, measurements (MHC-SF, PSS-10), analysis strategies, 
and population, we planned to have 100 participants in total (50þ 50). Using this 
previous study, the G-Power program estimated the total sample size n¼ 52–90, 
when the minimum effect size was estimated to be d¼ 0.30–0.40 (as observed in 
our comparable study), p¼ 0.05, power ¼ 0.80. Therefore, we were confident that 
the number of participants recruited in the current study (n¼ 95, 49þ 46) would be 
sufficient.

The baseline differences between the groups were calculated with t- and chi-square 
tests using IBM SPSS Statistics 26. The differences between groups over time (inter
action effect) were analyzed using structural equal modeling (SEM) and latent change 
scores with the full information maximum likelihood (FIML) estimation method (Mplus 
version 8.4, Muth�en & Muth�en, 1998). All the available information, thus, all athletes 
who completed the pre-measurements (ACT group, n¼ 49 and WLC, n¼ 46) was used 
in the analyses, and missing data were assumed to be missing at random. The between- 
group Effect size (ES Cohen’s d) was calculated by dividing the change in the mean dif
ference between the intervention and control groups by the pooled standard deviation 
of the pre-measurement (showing the magnitude of difference at Post). The within- 
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group ES was calculated by dividing the changes from Pre to Post by the pooled stand
ard deviation of the pre-measurement (showing the magnitude of change within group 
from Pre to Post). Between- and within-group Effect Size (d) of 0.20 was considered 
small, 0.50 moderate, and equal to or above 0.80 large (Cohen, 1988; Kraemer et al., 
2003). Thus, between-group d-value equal to 0.5 or above between the intervention and 
no-intervention groups was interpreted as an indication of clinical or practical utility.

Results

Baseline characteristics

At baseline, 77% (n¼ 73) of the participants were categorized as having moderate levels 
(PSS-10� 14), and 20% (n¼ 19) high level of stress symptoms (PSS-10¼ 27–40). Over 
half of the athletes 55% (n¼ 52) reported very few or no depression symptoms (PHQ- 
9¼ 0–4), 36% (n¼ 34, PHQ-9� 5) mild, and 9% (n¼ 9) moderate or severe (PHQ- 
9¼ 10–27) depression symptoms (Table 1).

The effect of the intervention

There were significant interaction effects (Table 3) on dimensions of mental well-being, 
stress, and three of four psychological flexibility measures, but not on measures of 

Table 3. Mean, standard deviation at pre- and post-measurements, pre–post change (Wald test with 
p-values) between the intervention and waiting list control groups, and within-group (dw) and 
between-group (db) Cohen’s d effect sizes.

Scale Group

Pre n¼ 95 M(SD) 
INT n¼ 49 

WLC n¼ 46

Post n¼ 73 M(SD) 
INT n¼ 43 

WLC n¼ 40
Pre-post changea estimate, 

p value d w d b

MHC-SF INT 52.51 (9.20) 60.19 (7.52) 6.29 −0.89 0.33
WLC 55.15 (9.14) 59.82 (6.70) p< 0.001 −0.54

REQ INT 53.27 (9.66) 56.88 (8.37) 2.33 −0.56 0.36
WLC 52.89 (5.71) 54.22 (4.77) p¼ 0.127 −0.25

RSES INT 30.02 (4.49) 30.34 (4.13) 0.114 −0.07 −0.05
WLC 30.78 (4.86) 31.33 (4.60) p¼ 0.736 −0.11

PSS-10 INT 24.18 (3.31) 18.99 (2.85) 34.19 1.56 −1.13
WLC 21.57 (4.80) 21.04 (3.56) p< 0.001 0.12

PHQ-9 INT 5.31 (3.49) 4.83 (3.04) 0.367 0.14 −0.07
WLC 4.09 (3.57) 3.87 (3.01) p¼ 0.5445 0.06

ELS INT 60.45 (6.38) 63.97 (6.59) 0.649 −0.52 0.23
WLC 62.89 (7.07) 64.87 (5.88) p¼ 0.421 −0.29

PFSS INT 25.71 (7.99) 23.68 (6.79) 4.438 0.28 −0.31
WLC 23.40 (6.79) 23.76 (6.90) p¼ 0.035 −0.05

VAMS INT 52.71 (7.71) 56.81 (6.08) 11.15 −0.57 0.56
WLC 55.67 (8.16) 55.30 (7.39) p< 0.001 0.05

AMQ INT 55.12 (6.46) 61.24 (5.60) 6.48 −0.99 0.53
WLC 57.44 (5.55) 60.26 (6.30) p¼ 0.01 −0.45

aInvestigates whether groups change differently from Pre to Post. Note, estimated mean values are presented.
bBetween-group effect size. Magnitude difference at Post, small d� 0.20< 0.50; moderate d� 0.50< 0.80; large 
d� 0.80.
wWithin-group effect size. Magnitude of change from Pre to Post small d� 0.20< 0.50; moderate d� 0.50< 0.80; large 
d� 0.80.
MHC-SF: Mental Well-being Continuum-Short Form -14 items; REQ: Recovery Experience Questionnaire-10 items; RSES: 
Rosenberg’s Self-Esteem Scale-10 items; PSS-10: Perceived Stress Scale-10 items; PHQ-9: Patient Well-being 
Questionnaire-9 items; ELS tot: Engaged Living Scale-16 items; PFSS: Psychological Flexibility Sport Scale-7 items; VAMS 
tot: Values, Acceptance, Mindfulness Scale-11 items; AMQ tot: Athlete Mindfulness Questionnaire-16 items.
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recovery experience, self-esteem, and depression. Mental well-being (MHC-SF) increased 
more, and stress symptoms (PSS-10) decreased more in the ACT intervention group 
compared to the WLC. The between-group ES was small for mental well-being 
(d¼ 0.33), suggesting a small intervention effect, and large for stress (d¼ 1.13) indicat
ing a large effect. Moreover, regarding the psychological flexibility skills, there was a sig
nificant interaction effect on sport-related avoidance behavior (PFSS), value and 
acceptance (VAMS), and mindfulness skills (AMQ), in favor of the intervention group. 
The between-group effect sizes were moderate (d¼ 0.53–0.56) for VAMS and AMQ, 
and small for PSFF (d¼ 0.31). This suggested that the intervention had a small or mod
erate effect on three of the four psychological flexibility measures. The intervention did 
not show a significant impact on recovery experience (REQ), self-esteem (RSES), 
depression symptoms (PHQ-9), and one of the psychological flexibility measures, 
Engaged living scale (ELS).

Adherence and recommendation of the intervention

Two participants (4%) dropped out from the intervention because of busy schedules. 
Most of the athletes from the intervention group participated in all face-to-face sessions 
(89%; n¼ 42). However, five athletes were not able to participate in 1–2 sessions on-site 
due to illness, so they participated in those sessions remotely via a zoom connection. 
Almost all (96%, n¼ 47) recommended the intervention to other athletes either much 
or very much on the scale 1¼not at all, 2¼ somewhat little, 3¼ some, 4¼much, and 
5¼ very much. No information was available from two athletes (4%) who dropped out. 
When asked why they would recommend the intervention, a great majority (93%, 
n¼ 46) justified their recommendations based on acquired psychological skills and tools 
for sport and life in general.

Discussion

In response to the need to identify new avenues preventing and promoting mental well- 
being in athletes, this study sought to explore the effects of a sport-specific ACT group 
intervention on athletes’ mental well-being using a randomized controlled design. This 
study provides support showing that athletes would benefit from incorporating a brief 
6-week ACT group intervention in their training. We partly confirmed our hypothesis, 
as we found that the intervention group showed large decreases in stress symptoms as 
well small increases in mental well-being when compared to the no- intervention group. 
In addition, several sport-related psychological flexibility skills increased. The interven
tion resulted in moderate increases in values, present-moment attention, awareness, 
acceptance, and mindfulness, and in small decreases in sport-related avoidance behavior. 
Moreover, nearly all athletes recommended the intervention to other athletes. However, 
the six-session ACT group intervention did not decrease symptoms of depression, nor 
did it improve recovery experience or self-esteem. Interestingly, no intervention effect 
was found for the general (non-sport-specific) measure of values and value-based 
actions in comparison to a significant effect on values for a sport-specific psychological 
flexibility measure. This finding indicates that domain specific psychological flexibility 
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measures should also be preferred over general measures in studies with athletes 
(Schumacher et al., 2019).

The results of the current study are in line with those of earlier studies suggesting 
that psychological interventions can lead to improvements in mental well-being in ath
letes (Gustafsson et al., 2015, 2017; Stillman et al., 2019). In addition, our results are in 
accordance with a meta-analysis of mindfulness-based interventions among athletes 
which reported that such interventions promoted athletes’ performance, mindfulness, 
acceptance, and psychological flexibility (Wang et al., 2023). Wang et al. (2023) findings 
are also consistent with our results concerning the non-significant effect on depression, 
as the meta-analysis did not find any significant effects for mental health outcomes. 
Similarly, another meta-analysis investigating mindfulness-based interventions for ath
letes found no significant effects for depression (Myall et al., 2023). Consistent with 
Wang et al. (2023), one possible explanation for the non-significant results for depres
sion in our study is that the participants were a non-clinical athlete population who 
were recruited based on their interest in a psychological mental well-being program. 
Consequently, at the beginning of the study, they had relatively few symptoms (except 
for stress), leaving limited room for change. In terms of stress, however, the majority of 
athletes in this study experienced moderate (77%) and high (20%) perceived stress 
before the intervention. Such results are consistent with previous studies in which ath
letes have been reported to experience elevated stress and psychological distress due to 
pressures and demands related to sports and life (Gouttebarge et al., 2019; Myall et al., 
2023; Rice et al., 2016; Rosenvinge et al., 2018; Ward et al., 2023). A limited amount of 
stress can be helpful, but an excessive amount can be a catalyst for adverse psycho
logical effects, such as depression and anxiety as well as lower well-being scores (Foskett 
& Longstaff, 2018; McLoughlin et al., 2021).

One perspective to be considered on the results is the impact of the measurements used 
in the study. Although ACT interventions has been adopted into sport context, there is a 
lack of sport-specific psychometrically evaluated scales to measure the impact of these inter
ventions (B€uhlmayer et al., 2017; Lundgren et al., 2020). We preferred sport-specific psycho
logical flexibility measures, because measures tailored to the specific context are considered 
to have a stronger association with variables measuring people’s functioning (Bond et al., 
2013). However, the lack of knowledge about the sensitivity of the measures led to the deci
sion to include several measures in the study. The utility of using sport-specific measures 
was supported by the observation that the general scale for values and value-based actions, 
the Engaged Living Scale (ELS/ELQ), was the only psychological flexibility measure that did 
not show significant changes as an outcome of the intervention.

Our results regarding the significant improvement in athletes’ mindfulness are in 
accordance with previous studies reporting the positive impact of mindfulness- and 
ACT-based interventions on athletes’ mindfulness skills (Noetel et al., 2019; Pt�a�cek 
et al., 2024). Mindfulness is considered to play an important role in addressing athletes’ 
problems in terms of worries, ruminations and avoidance of difficult thoughts and emo
tions related to their performance (Wang et al., 2023). One possible specific explanation 
for the association of mindfulness and increased well-being is the component of non
judging and improvements in cognitive processing, such as attention orientation, and 
executive (selective) attention (Foster & Chow, 2020; Jha et al., 2010). Furthermore, 
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Macdougall et al. (2019) meta-analysis assessed the effectiveness of the ACT approach 
on athletes’ well-being and provided preliminary support for the delivery and use of 
ACT in para sports. Improvements were identified in the intervention group for per
sonal growth, and mental well-being with large effect sizes when compared to the wait
list control group.

With the given findings, earlier studies and our applied work with athletes in mind, 
we suggest that the ACT approach is an intervention framework that is well-suited pro
moting athletes’ mental well-being and adaptation to challenges in sports and life gener
ally including generic and sport-specific stressors and dual-career demands. We assume 
that the changes in the symptoms of stress and mental well-being were affected by 
changes in psychological flexibility skills such as attentional processes, acceptance, and 
less avoidance of distressing thoughts, emotions, and bodily reactions, as identified by 
earlier studies (Gardner & Moore, 2012; Hegarty & Huelsmann, 2020; White et al., 
2021). It is plausible that the ACT intervention unfolded an alternative way of relating 
to inner experiences. Rather than promoting change or control of thoughts and emo
tional reactions, ACT seeks to change the attitude and strategy that an individual has 
with these internal experiences. More specifically, developing psychological flexibility 
during the intervention aims to help athletes avoid emotion-driven behaviors and 
replace them with value-driven behaviors. Overall, Lundgren et al. (2020) suggested that 
ACT would be a useful tool for increasing psychological flexibility in athletes. However, 
to confirm or disprove these assumptions, further research examining the mediating 
effects and long-term effects of an ACT intervention in terms of the process outcomes 
is needed. Although the initial findings are encouraging, further research with RCT 
designed studies is needed to increase confidence in the efficacy of ACT in sport and to 
gain evidence-based knowledge about early mental interventions in the same way that 
preventive physical well-being is considered. Future research should focus on the effects 
of sport-specific ACT interventions on certain athletes who are at risk of developing 
mental health concerns or disorders. Recognition of specific high-risk periods (e.g., 
injury, overtraining, dual-career demands, and the transition into retirement), and 
groups (e.g., paralympic athletes) is crucial (Currie et al., 2021). Future directions 
should include the protection of not only young developing athletes’ but also coaches’ 
mental well-being by offering the timely provision of early evidence-based interventions 
(Kentt€a et al., 2024).

Strengths and limitations

Our study has several strengths. First, authors have extensive experience in applied and 
scientific work with ACT and athletes. The development and implementation of the 
intervention was supervised by experts in ACT with 20 years’ experience of the method. 
Second, an RCT design was applied, and the intervention followed a written protocol. It 
should be noticed that many of earlier studies with athletes have included a small num
ber of participants, with relatively low quality (e.g., the meta-analysis by Carraça et al., 
2018). The investigated sample in this study included an equal number of female and 
male athletes. In addition, one of the strengths of this study was the utilization of a 
group intervention format, which is uncommon in sport (Josefsson et al., 2020).
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However, several limitations need to be observed. The authors are aware of common 
method bias that might have impacted our research findings (see, e.g., Podsakoff et al., 
2003). Thus, our results relied on self-reported measures, which can lead to inaccuracies 
(e.g., measurement context effects, social desirability, transient mood state, positive and 
negative affectivity) that may pose a threat to internal validity. In addition, the authors 
acknowledge the complexity of explaining the observed differences between groups and 
analyzing the causal processes by including explanatory variables, mediators, and outcome 
variables (Stenling et al., 2017). The sample size was relatively small (n¼ 95), also the 
drop-out rate in the control group was quite large. The results can be generalized to ath
letes who were motivated and interested in taking part in the intervention. At pre- 
measurement over half of the athletes reported very few or no depression symptoms 
which makes it difficult to draw a conclusion of the impact of training on low mood. 
Also, the intervention did not improve recovery experience or self-esteem. There are at 
least two potential explanations. It is possible that a 6-week intervention was too short to 
change recovery experience and self-esteem. Changes in self-esteem may require longer 
time than the 7-week period followed in the current study. Also, the applied intervention 
model might not be powerful enough to have impact on these outcome measures. Also, it 
should be noticed that the observed changes were relatively small, except for stress. Thus, 
further studies are needed to clarify these issues. In addition, our conclusions may be 
influenced by which psychological flexibility skills measures were used. Lastly, no follow- 
up data was collected, and the long-term effects are unclear. However, previous studies 
that have applied similar intervention models have shown promising long-term effects on 
subjective well-being in employees with burnout (Kinnunen et al., 2020).

Practical application

Based on the present findings, it can be argued that athletes who experience stress or 
struggle to control their attention and emotions, or react to challenges with avoidance, 
may particularly benefit from sport-specific ACT interventions. This conclusion was 
based on the observation that the intervention impacted specifically these skills. Sport- 
specific ACT interventions might serve as models of practice offered by sport organiza
tions for supporting athletes’ mental well-being. From the aspects of dual-career 
demands and athlete-specific stressors, increases in psychological flexibility skills might 
potentially help to prevent dropout from sport due to enhanced self-regulation skills 
(Kegelaers, Wylleman, Kentt€a, et al., 2024). Furthermore, ACT interventions might be 
feasibly and cost-effectively served in sporting environments as they can be flexibly 
offered to a larger group of athletes. The advantage of a group intervention is the provi
sion of social support and the utilization of group processes (e.g., receiving ideas and 
learning from others, peer support, mutual motivation (R€othlin & Birrer, 2020).

In accordance with ACT theory, psychological flexibility might differ in different con
texts. Thus, domain specific outcome measures are recommended instead of global out
come scales when measuring psychological flexibility skills. Precise and validated 
measures are of the utmost importance in attempts to expand our knowledge about the 
linkage between interventions and behavioral change (Lundgren et al., 2020).

Because athletes may be less inclined to seek support for their mental well-being due 
to increased stigma and poor mental health literacy (Cosh et al., 2024; Gulliver et al., 
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2012; Wahto et al., 2016), sporting organizations are recommended to develop psycho
logically informed environments with low threshold interventions (Purcell et al., 2022; 
Wagstaff & Quartiroli, 2023). The ACT model is well suited and as a low threshold 
mental well-being approach since it emphasizes a trans- and nondiagnostic view to 
mental disorders rather than a diagnosis-specific approach. Furthermore, it can be 
assumed that athletes may gravitate toward ACT interventions due to the concept of 
learning and practicing a new set of skills. In addition, brief ACT group interventions 
are highly accessible, low-risk, low-cost interventions that have emerged recently as 
common interventions for example stress reduction (Hirshberg et al., 2022). From a 
practical perspective, ACT group intervention might be one part of an individual mental 
management plan offered to athletes and included in holistic coaching philosophy. In 
addition, sport psychology professionals and other mental well-being entourage are 
encouraged to orientate on evidence-based well-being skills (such as psychological flexi
bility skills) so they could teach these skills to athletes and, in particular, coaches.

Conclusions

The benefit of the present study is twofold. First, it contributes to the limited body of 
research of ACT in applied sport psychology. Our study provides attention to how ath
letes’ mental well-being can be promoted. We aimed to underpin earlier ACT interven
tion studies with an RCT design, which still are scarce. Results of this study indicate 
that a sport-specific ACT group intervention might be used in promoting athletes’ men
tal well-being in terms of reducing stress symptoms and increasing psychological flexi
bility. Second, the present study may guide and have an impact on applied sport 
psychology and evidence-based coaching education. We recommend adapting the sport- 
specific ACT group interventions according to different sports and target groups. We 
also encourage sports organizations and federations to integrate ACT interventions into 
their mental management programs not only for athletes but also for coaches and other 
sport entourage members.
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