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Abstract 
Previous research has highlighted the role of internal states in the experience 
of flow in the sports performance context. This systematic review investigates 
the relationship between psychological correlates, personality dispositions, 
traits and internal states (motivation, goals, focus, and arousal) with the ex-
perience and occurrence of flow in professional athletes. There have been 
identified 17 studies published between 2012 and 2017 updating and extend-
ing Swann, Keegan, Piggott and Crust’s (2012) systematic review. The results 
indicate that specific psychological correlates, personality traits and disposi-
tions, and internal states are strongly correlated with the appearance of flow. 
The present study adds to the current research on the sports’ flow experience 
highlighting the importance of constructs, such as confidence, anxiety, com-
mitment, motives, goals, attention, optimal focus and arousal, and the “letting 
it go” state. 
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1. Introduction 
1.1. Flow Experience and Components 

Were you ever so deeply in what you were doing that you didn’t notice anything 
around you, only to find out that a few hours have gone by without even notic-
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ing it? And you felt that you had experienced your best performance in this ac-
tivity. This is what can be described as flow, the feeling of “being in the zone”! 

Flow is defined as “the intense experiential involvement in moment-to-moment 
activity, which can be physical or mental. Attention is fully invested in the task at 
hand and the person functions at her or his fullest capacity” (Csikszentmihalyi, 
2009: p. 394). Flow is not just having fun; it is much more specific than that 
(Landhäuber & Keller, 2012). Csikszentmihalyi pointed out that there is a set of 
characteristics, which differentiate actions that activate flow from other types of 
actions in our everyday lives (Csikszentmihalyi & Csikszentmihalyi, 1988). 

The basic aspects of the flow state are, as outlined by Csikszentmihalyi (1996): 
1) a merging of action and awareness, 2) a sense of control, 3) a transformation 
of time, and 4) an autotelic experience. Important key conditions to facilitate the 
flow experience are: a) clear goals and immediate feedback in a structured activ-
ity, b) balance of challenge versus skills, and c) an autotelic personality. Thus, in 
the flow experience, attentional resources are fully invested in the task at hand. 
Furthermore, the loss of self-consciousness and pursuit of clear goals result in 
the exclusion of thoughts and feelings that people experience as negative. The 
experience becomes enjoyable and rewarding as we gain a sense of control over 
what we are doing. Our attention is so fully invested in the task at hand that 
there is little, or none left over to devote toward the mental processes that con-
tribute to the experience of duration. Finally, we want to repeat the activity for 
the sake of the experience itself, not expecting external rewards but experiencing 
an intrinsic motivation towards the activity. The concept of flow, therefore, is 
based both on the self-determination theory (SDT) and the self-determination 
continuum as presented by Deci and Ryan (2002), and the autotelic personality 
concept (Csikszentmihalyi, Rathunde, & Whalen, 1993). 

Rules and a clear outline facilitate flow experiences because they help to 
orientate the person while feedback gives information that they are on the right 
pace towards their desired goals. Also, in order to reach and maintain position-
ing within the flow channel, there must be a delicate balance between our skills 
and challenges level, otherwise we might experience boredom or apathy (Csiks-
zentmihalyi, 2009; Hefferon & Bonniwell, 2011). Flow lays as a growth principle 
in the maintenance of the challenge-skill balance. Commitment and motives to-
wards mastering the challenges and skills drive the person towards practice and 
gaining expertise in a task (e.g. a sport). That continuum fosters enjoyment and 
peak performance as a result. The feeling of enjoyment and intrinsic motivation 
increases the absorption and the interest in a task and creates what we call the 
flow experience. The notion of the autotelic personality involves individuals 
whose skills enable them to have an innate general curiosity in life, persistence, 
low self-centeredness and an ability to be motivated by intrinsic rewards. They 
are characterized both by receptive qualities (e.g., openness to new experiences) 
and active qualities (e.g., the tendency to engage in challenging activities) 
(Csikszentmihalyi et al., 1993). 
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We have used Csikszentmihalyi’s theoretical framework indicating various 
associations between the elements that were brought out by the systematic re-
view of Swann and his colleagues (Swann, Keegan, Piggott, & Crust, 2012). Thus, 
we included the association between the elements of internal states (motivation, 
goal and attention) with the basic dimensions of flow theory, namely: the merg-
ing of action and awareness, the sense of control and the autotelic experience. 
Furthermore, we indicated an explicit connection between the psychological 
correlates of confidence and commitment with those of clear goals, the balance 
of challenge versus skill, autotelic personality and experience, the merging of ac-
tion and awareness and the sense of control. 

1.2. Flow in Sports’ Environments 

Sports’ environments and activities are rich and well-suited performance do-
mains for athletes to experience flow and for researchers to gain understanding 
of these optimal experiences (Swann, 2016). And that is because they are highly 
structured, goal directed and rule-bound activities, involving competition and 
requiring a high level of commitment (Kent, 2006). They also combine physical 
challenges with mental ones. Flow in sports is also highly associated with peak 
performance (Jackson & Roberts, 1992; Landhäuber & Keller, 2012) and that ap-
plies especially to elite athletes.  

In sports environments, athletes in flow describe their experience as being to-
tally absorbed in and focused on the task at hand, feeling confident and in con-
trol (Jackson, 1995; Jackson & Csikszentmihalyi, 1999). Most of the research on 
flow in sport regards measurements of flow after it has occurred and focuses on 
the association of flow with specific factors, yet without bringing up dimensions 
of causality. There are three main methods that these measurements have been 
done: a) interviews, b) questionnaires and c) the Experience Sampling Method 
(ESM) (Swann, 2016). Interviewing is a qualitative method to explore the subjec-
tive experience of flow. Jackson and his colleagues have designed a number of 
questionnaires to measure dispositional and state flow (Jackson & Eklund, 2012) 
which can be utilized to investigate relationships between flow and other va-
riables as well as interventions targeting flow (Swann, 2016). The ESM has li-
mited use in most sports for practical reasons (Kimiecik & Stein, 1992) because 
it can be disruptive for measuring flow in sports environments, in a way that can 
put athletes out “of the zone” during the performance. Another means of cate-
gorization proposed by Swann (2016), is the empirical (the experience, the oc-
currence and the controllability of flow in sport activities, mainly qualitative re-
search) and correlational research (the specific concepts or personality traits 
which are able to increase the probability for athletes of experiencing flow).  

We emphasize on this review on the occurrence of flow in sport. It has been 
identified as a co-occurrence of internal states (e.g. focus, arousal, motivation, 
confidence, thoughts and emotions), external factors (e.g. environmental and 
situational conditions) and behaviors (e.g. preparation) (Swann, 2016). The only 
systematic review on the flow experience in sports is the one by Swann and his 
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colleagues (2012), which focuses on the experience, occurrence and controllabil-
ity of flow in sports. In that review Swann, Keegan, Piggott, & Crust, 2012 listed 
ten factors which could facilitate, prevent or disrupt flow: focus, preparation, 
motivation, arousal, thoughts and emotions, confidence, environmental and sit-
uational conditions, feedback, performance and team play and interaction. 

In the domain of personality dispositions and traits, confidence and anxiety 
(usually researched through the connection with other correlates) have been 
emphasized as sources that can affect flow. Kimiecik and Stein’s (1992) model 
proposed that psychological factors (like confidence and anxiety) interact with 
situational factors (like self- and externally paced tasks, opponent ability) in or-
der to “get into the zone” (Koehn, Morris, & Watt, 2013b). Confidence is an es-
sential element of successful performance and enhances positive experiences in 
any sport training and competition context. The sport confidence model as pre-
sented by Vealey & Chase (2008) is a state-trait like conceptualization of 
self-confidence in sport and consists of three basic elements: achievement, 
self-regulation and social climate. Sports confidence represents a primary me-
diator of athletes’ feelings, thoughts and actions. Confidence is also linked to 
balance of challenge, skills, and sense of control. Strong confidence allows com-
petitive athletes to frequently experience flow in high-challenge situations 
(Jackson & Csikszentmihalyi, 1999). Several other correlates underlie flow in 
sports: positive correlates like intrinsic motivation and perceived ability (Jack-
son, Kimiecik, Ford, & Marsh, 1998), psychological skills and self-concept 
(Jackson, Thomas, Marsh, & Smethurst, 2001) and confidence appeared to be 
connected to flow and, also, a negative correlation emerged between anxiety and 
flow (Jackson et al., 1998; Koehn, 2013; Stavrou & Zervas, 2004). Commitment is 
another source linked to flow, but till now commitment has been researched as 
an important factor in distinguishing successful athletes from their less success-
ful counterparts (Orlick & Partington, 1988). 

In the internal factors domain, motivation has been identified as the strongest 
element affecting flow experiences in sport till now. Basic needs-satisfying envi-
ronmental characteristics interact with dispositional motives to predict intrinsic 
motivation in sport (Schüler & Brandstätter, 2013). Here, SDT researchers as-
sume that individual differences in need satisfaction “are not the most fruitful 
place to focus attention” (Deci & Ryan, 2000: p. 232), whereas the motive con-
cept is inextricably linked to the notion of interindividual differences. One of 
these -called motive- is intrinsic to the person and conceptualized as a stable 
characteristic of that person (a kind of personality disposition). These motives 
are the achievement motive, the affiliation motive, and the power motive all of 
which energize, select, and direct behavior (McClelland, 1985). A few studies 
focus on the motive dispositions in experiencing flow in sports. 

These factors have continuously emerged as tools likely to enhance 
peak-performance, which is (an) ultimate goal in sports environments. Thus, 
both the increasing emphasis on flow within current sports-literature and the 
focus of the present review are justified. 
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What has emphatically emerged from the studies of the past five years is the 
possible association between psychological correlates, personality dispositions 
and specific internal factors (focus, arousal, and motivation) that can promote 
the flow experience in athletes. Thereby, the present review aimed to identify the 
attributes that enhance flow. Practically, we wanted to equip coaches and ath-
letes with tools that can positively influence sport performance. 

2. Method 

In order to examine the relationship between psychological correlates, personal-
ity dispositions and traits, internal states and psychological flow in sports envi-
ronments we used the following search terms: “psychological correlates” OR 
“personality traits” OR “personality dispositions” AND “internal states” OR 
“focus” OR “motivation” OR “arousal” AND “psychological flow” OR “flow” OR 
“optimal experience” OR “peak performance” AND “sports” flow” OR “flow in 
sport”. Data were collected using the Heal-link database to access Scopus, Re-
searchGate, PsycNET, Springer and Google Scholar. First, we examined the titles 
and abstracts of relevant articles and selected those that were focused on our 
chosen variables. We used the following inclusion criteria to select studies: 1) the 
study has been published between 2012 and 2017, 2) the article is written in Eng-
lish and 3) the study can be tracked online by a digital object identifier (DOI). 

Thirty articles have been identified. Five of them were excluded because of 
their year of publication and eight because of their irrelevant correlates. Thus, 17 
studies were included in the analysis, which had a strong connection with the 
correlates we have chosen to highlight (psychological correlates and personality 
traits, internal states, experience of flow) and their validity was controlled by a 
digital object identifier (DOI). 

3. Results 
3.1. Flow in Sport, Psychological Correlates and Personality Traits 

The first eleven studies (Table 1) are focused on the psychological correlates and 
personality traits linked to flow in sports environments.  

A strong correlation was found between confidence and flow on several stu-
dies (Crust & Swann, 2013; Jackman, Hout, Lane, & Fitzpatrick, 2014; Koehn, 
2013; Koehn, Morris, & Watt, 2013a; Koehn, Morris, & Watt, 2013b; Koehn, 
Pearce, & Morris, 2013; Swann, Keegan, Crust, & Piggot, 2016; Swann, Piggot, 
Crust, Keegan, & Hemmings, 2015). More specifically, confidence as a dimen-
sion of mental toughness (MT) found to be strongly correlated with the flow 
components: sense of control, challenge and skill balance. In the same study, 
high levels of confidence and challenge predicted the frequency of flow (Crust & 
Swann, 2013). It has also been proposed that confidence is positively connected 
to flow and that it could be a protective factor against anxiety interpretations 
(Koehn, 2013). Specifically, sports confidence has also been found to mediate the 
relationship between self-regulation, achievement and flow (Koehn et al., 2013).  
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Table 1. Results: Review of the studies focused on psychological correlates and personality traits linked to flow in sports environ-
ments. 

Study Design & Aim Method Sample Key Findings 

1) 
Crust &  
Swann (2013) 

Cross-sectional study 
Aim: To examine the  
relationship between mental 
toughness (MT) and  
dispositional flow 

Mental Toughness 
Questionnaire 48  
(MTQ48) and  
Dispositional  
Flow Scale-2 (DFS-2) 

135 athletes from  
University and local  
sports teams  
(i.e. soccer, rugby,  
netball, hockey). 
(104 men, 31 women)  
Mage = 20.81 years,  
SD = 2.76; 
M experience = 9.34 years,  
SD = 5.43 

Strong correlation between MT  
dimension, confidence and the  
components of flow: a sense  
of control (r = .68; p < .001)  
and skill balance  
(r = 66; p < .001). Also, positive  
correlations emerged between  
total MT and global flow  
(r = 0.65, p < .001) and  
significant correlations  
appeared between subscales of  
MTQ48 and DFS-2  
(r = .26 to .68; p < .01).  
High levels of confidence  
and challenge can predict  
the frequency of flow. 

2) 
Koehn (2013) 

Cross-sectional study 
Aim: Potential direct and 
indirect effects of  
confidence and anxiety  
dimensions on flow state  
in tennis competition. 

Competitive State  
Anxiety Inventory-2 d 
(CSAI-2d), and Flow 
State Scale-2 (FSS-2) 

59 junior tennis players  
(35 boys, 24 girls)  
Mage = 14.03, SD = 1.40; 
M competition years 
= 3.95, SD = 1.42; 
M training hours per  
week = 5.36, SD = 3.60 

CSAI-2d showed significant  
positive correlations with  
eight flow subscales  
(r = .72, p < .01), expect time  
transformation. Flow dimensions  
showed negative links with anxiety  
constructs, more so with cognitive  
(r = −.21, p < .01) than with  
somatic (r = −.20, p < .01). 

3) 
Koehn, Pearce,  
& Morris (2013) 

Cross-sectional study 
Aim: To examine  
the mediation of  
confidence between sources 
of sport  
confidence  
(including achievement, 
self-regulation, and  
social climate) and  
athletes’ affect in  
competition 

Sources of Sport  
Confidence  
Questionnaire,  
Trait Sport  
Confidence  
Inventory (TSCI)  
and DFS-2 

386 athletes from  
various sports  
(football, rugby,  
basketball, swimming  
and hockey)  
(257 men, 129 women)  
Mage = 20.69, SD = 3.17 
M experience = 10.14 years, 
SD = 4.92; 
M competition = 8.14 years; 
SD = 4.22 

Small significant correlations  
were found between  
sources of confidence  
and sport confidence  
(r = .15, p < .01) and  
dispositional flow (r = .24, p < .01).  
The only significant predictor of  
confidence appeared was  
achievement, b = .15, p < .05.  
On a subscale level, confidence  
showed moderate to strong  
association with flow dimensions  
of challenge–skills balance  
(r = .60, p < .001), sense of control  
(r = .46, p < .001), and concentration  
on the task at hand (r = .42, p < .001). 

4) 
Koehn,  
Morris, & Watt 
(2013a) 

Cross-sectional study 
Aim: To investigate  
the relationship between  
psychological correlates 
and flow in tennis  
competition 

DFS-2, FSS-2, 
Marlowe-Crowne  
Social Desirability 
Scale-Short Form 
(MCSDS-SF), Action 
Control Scale-Sport 
(ACSS), Sport Imagery 
Questionnaire (SIQ), 
Tellegen Absorption 
Scale (TAS), and TSCI 

261 junior tennis players  
(180 boys, 81 girls)  
Mage = 14.34, 
SD = 1.57; M years in  
tennis competitions = 4.28,  
SD = 1.86; 
M training hours per  
week = 9.01, SD = 5.87 

Moderate to strong correlations  
found between dispositional flow  
and trait confidence (r = .59; p < .001),  
imagery use (r = .58; p < .001),  
and action control (r = .41; p < .001). 
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Continued 

5) 
Koehn, Morris, 
& Watt (2013b) 

Repeated-measures design 
Aims: 
1) To examine main and  
interaction effects between 
imagery use and confidence 
on flow state in different  
performance contexts, 
2) To assess main and  
interaction effects between 
flow state, imagery, and  
confidence on self-paced 
service and externally-paced 
groundstroke performance 
in tennis 

FSS-2, SIQ, 
TSCI 
Performance was 
measured through  
shot accuracy, which 
was based on a  
point system  
ranging between  
24 and 96 points 

60 junior tennis players  
frequently competed in  
tennis tournaments  
Mage = 13.83, SD = 1.45; 
Μyears playing tennis = 
5.83; M hours of training  
per week = 7.57. 

A significant correlation between  
imagery x confidence was found for  
flow state in the groundstroke  
(p value = .04, p < .05)  
but not in the service task  
(p = .27, p < .05). 
Flow state appeared to have a little  
higher significance in the  
externally- paced groundstroke  
performance (r = .33; p < .05)  
than in the self-paced task service  
performance (r = .28; p < .05). 

6) 
Fullager, Knight, 
& Sovern (2013) 

Longitudinal 
study 
Aim: To examine the  
relationship among  
challenge/skill 
balance, flow, and  
performance anxiety 

Per week after  
practicing, students 
answered the FSS-2 
and a series of  
questions that  
assessed: 
1) the perceived  
challenge (2 items), 
2) perceived skill  
(2 items), and 
3) anxiety 
(single-item) while 
playing each passage  
of the music piece 

27 music university  
students  
(14 men, 13 women)  
Mage = 21.71 years;  
M No of recitals given = 
3.59, SD = 3.32 

Flow and performance anxiety  
appeared  
to be negatively correlated  
(r = −.57, p < .05). Also, significant 
negative correlation  
emerged between flow and  
challenge/skill balance  
(r = −.62, p < .05). 

7) 
Swann, Keegan, 
Piggot, Crust, & 
Smith (2012) 

Qualitative study, 
Aim: To investigate  
the occurrence of  
flow in elite golfers 

Semi-structured  
interviews 

13 male professional golfers 
Mage = 33.5 years,  
SD = 9.28;  
M experience = 11.8  
years, SD = 10.28 

Facilitators of flow found to be:  
motivation to perform, effective  
preparation, appropriate focus,  
positive state, letting it happen,  
psychological interventions, optimal 
environmental and situational  
conditions, optimal arousal,  
maintenance of physical state,  
pre-shot routine, and playing well. 

8) 
Swann, Piggot, 
Crust, Keegan, 
& Hemmings 
(2015) 

Qualitative study 
Aim: To explore the  
specific ways in  
which facilitators  
influenced flow 
occurrence in  
European  
Tour golfers 

Semi-structured 
Interviews 
Data were interpreted 
using an iterative 
process of thematic 
and connecting ana-
lyses 

10 male professional  
golfers who had all played 
full-time on the European  
Tour for at least  
one full season. 

10 facilitators of flow were identified, 
of which commitment and the caddie 
have not been reported previously, and 
confidence and concentration also 
emerged as key constructs. 
24 connecting links were identified  
in the data, through which the caddie,  
effective preparation, and high-quality  
performance appeared to be most  
influential for flow occurrence. 

9) 
Swann, Keegan, 
Crust, & Piggot 
(2016) 

Mixed-method  
multiple case study 
Aim: To better  
understand the 
occurrence and 
experience of  
flow in elite golf 

1) direct 
observations, 
2) performance data, 
and 
3) interviews 

10 male professional golfers. 
4 players had competed 
full-time on the European 
Tour 2, 2 had won  
European Tour events.  
2 had competed full-time  
on the Challenge Tour,  
with nine Challenge Tour 
wins between them. 

2 different states were described as:  
1) “letting it happen” which  
corresponded with the definition  
and description of flow; and  
2) “making it happen” which was  
more effortful and intense, involved a 
heightened awareness of the situation. 
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Continued 

10) 
Jackman,  
Hout, Lane, & 
Fitzpatrick 
(2014) 

Qualitative study 
Aim: To explore the  
conditions 
that: 
(a) facilitate, 
(b) inhibit and 
(c) disrupt the occurrence  
of flow in flat horse racing 

Semi-structured inter-
views. 
4 distinct sections: 
(a) background and 
career history 
(b) flow 
(c) flow inhibition and 
(d) flow disruption 

10 Irish professional male 
Flat jockeys 
Mage = 27.4 years,  
SD = 7.14;  
M career length = 9.16 years, 
SD = 5.9; M number  
of race wins = 31.94,  
SD = 15.99 (2012 season) 

12 conditions found to capture  
the essence of the flow experience:  
environmental and situational  
conditions, experience interaction  
with trainer/owner, physical  
readiness, effective preparation, 
performance assessment  
confidence, optimal arousal,  
focus, motivation, horse demeanor  
and performance and relationship  
between horse and jockey. 

11) 
Aubé, Brunelle, 
& Rousseau 
(2014) 

Cross-sectional study 
Aim: To test the  
relationships between  
flow experience, team  
goal commitment and  
team performance. 

9-item Flow Scale, 
Information exchange 
(2 items), Team goal 
commitment (3 items), 
Team performance 
potential control 
variable 

85 teams (395 members) of 
undergraduate and graduate 
students from a Canadian 
business school participating 
in a project management 
simulation as part of their 
course work. Team size  
varied from 4 to 6 members. 
49% women, 51% men; 
Mage = 28.7 years, SD = 6.5 

Flow experience is positively related to  
team performance (r = .40, p < .01).  
This relationship is mediated by team 
goal commitment (3 models analysis, 
p.125)  
and moderated by the level of  
information exchange between  
team members  
(ΔR2' = .044, p < .01, Table 3, p. 126). 

 
In a second study by the same researchers it was revealed that confidence and 
imagery use had a correlation for tennis players’ flow state in groundstroke (ex-
ternally-paced task) and not in the service task (self-paced task) (Koehn et al., 
2013b). Swann et al. (2016) described in their study two different states: the “let-
ting it happen” state, which was a relatively gradual build-up of confidence and a 
flow-like feeling, and the “making it happen” state which was a more sudden 
steeping-up of concentration and effort. In a recent study, commitment and 
caddie (a person who carries a golfer's clubs and provides other assistance dur-
ing a match) were found to be facilitators of flow, while confidence and concen-
tration were key constructs of flow (Swann et al., 2015). Finally, confidence was 
also found to be one of the 12 conditions affecting flow in horse racing (Jackman 
et al., 2014). 

Another psychological correlate of flow that has been highlighted in studies is 
anxiety (Table 1). Flow and performance anxiety are antithetical experiences, 
representing states and not traits and are both affected by circumstances (Ful-
lager, Knight, & Sovern, 2013). Positive state emerged as another psychological 
correlate of flow. Positive state was found to be one of the most important facili-
tators of the sports’ flow experience (Swann, Keegan, Piggott, Crust, & Smith, 
2012). A calm and relaxed state was also introduced as an important flow corre-
late which is strongly linked with the “letting it go” state (Swann et al., 2016). 
Finally, commitment was highlighted in several studies as an important compo-
nent of the flow experience in sports environments (Aubé, Brunelle, & Rousseau, 
2014; Swann et al., 2015). Commitment emerged as one of the facilitators of 
flow, important also to the enhancement of confidence. An interesting finding is 
that commitment appeared as an essential factor in individual sports (Swann et 
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al., 2015). Swann et al. (2015) have identified 24 facilitators of the flow expe-
rience including effective preparation, caddie and high-quality performance. 
Moreover, the only finding focusing on team flow proposed a possible relation-
ship between flow and team performance which was found to be mediated by 
team goal commitment and information exchange between team members 
(Aubé et al., 2014). 

3.2. Flow in Sport and Internal States 

The next five studies (Table 2) emphasized the internal states that facilitate the 
flow experience. The term internal states on flow in sports were taken by Swann 
(2016) and refer to focus, arousal, motivation, confidence, thoughts and emo-
tions. In this review we include only the internal states correlates of motivation 
and focus-attention, adding also goals as a new element in this category due to 
its direct link with motivation. 

The first two studies (references) are focused on the motivation aspect of the 
flow experience. The first study showed the connection between need satisfac-
tion and flow and highlighted the fact that individuals with high achievement 
motivation can be positively affected and “be in the zone” in more individualistic 
sports environments while, on the other hand, individuals that appear to be af-
filiation-motivated can benefit more from team and interaction sports environ-
ments (Schüler & Brandstätter, 2013). The study of Schüler, Wegner and 
Knechtle (2014) also highlighted the fact that individuals with high achievement 
motivation benefited more from the fulfillment of the need for competence sa-
tisfaction in a sport flow experience and especially in an endurance sports envi-
ronment and stated again that affiliation-motivated individuals benefited more 
from team sports and recreational sports. In the second category of the internal 
states findings, goals appeared as another important facilitator of the flow sports 
experience. In a relevant study it was suggested that performance-avoidance 
goals can function as regulatory factors for individuals with high avoidance 
temperament experience to control the anxiety factors that can be generated 
from achievement environments and that type of temperament can help in ex-
periencing higher flow experiences (Oertig, Schüler, Brandstätter, & Augustine, 
2014). More generally, Koehn and Morris (2014) found that club players’ in-
volvement in performance contexts was mainly based on intrinsic reasons, whe-
reas ranking list players reported intrinsic reasons for training and extrinsic 
reasons for competition states. Finally, focus-attention was identified as a facili-
tator that should be included in the internal states that promote flow experiences 
in sports. A study highlighted that external (flow-feeling attentional mode) and 
internal (focused at the basic aspects of action and not at fatigue) associative fo-
cus- attention strategies can facilitate the performance in a competition envi-
ronment (Bertollo et al., 2015). 

3.3. Experience of Flow in Sport 

The studies reported in Table 3 focus on the way that flow is experienced in  
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Table 2. Results: Review of the studies focused on the internal states that can facilitate the flow experience. 

Study Design & Aim Method Sample Key Findings 

12) 
Schüler & 
Brandstätter 
(2013) 

Correlational 
and experimental  
study designs 
Aim: To examine the  
effect of need satisfaction 
on flow. And to examine 
the effect of competence 
need satisfaction is  
moderated by the 
achievement motive  
and if the effect of 
need-for-relatedness  
satisfaction is moderated  
by the affiliation motive  
in different  
sports domains. 

4 studies were  
conducted in different 
sport domains  
(badminton, fitness,  
volleyball). 
Multi-Motive-Grid 
(MMG), Competence 
environment (3 items), 
Flow Short Scale 

1: 61 male and 33 female 
advanced badminton 
players Mage = 20.6  
years, SD = 1.1 
2: 78 undergraduate  
students without any  
experience in volleyball 
(60 women) Mage = 25 
years, SD = 6.12 
3: 695 students and  
alumni were recruited 
from university fitness 
courses (409 females) 
Mage = 32 years, SD = 
9.97 
4: 262 members of  
sports clubs 
Mage = 33.5, SD = 10.4 

1: Achievement motive associated with 
the competence environment (r = .23,  
p < .05) and flow experience (r = .21, p 
< .05). Competence environment related 
to the flow experience (r = .25, p < .001). 
2: Achievement motive (competence  
condition) positively correlated to flow  
(r = .26), achievement motive (control 
group) negatively related to flow  
(r = −.32). 
3: Competence (need satisfaction)  
appeared to be significantly correlated to 
AFF motive (r = .15, p < .01) more than 
ACH motive (r = .06), and relatedness 
(need satisfaction) isn’t significantly  
correlated to AFF motive (r = .07)  
and ACH motive (r = .05). 
4: Competence (need satisfaction)  
appeared to be significantly correlated  
to AFF motive (r = −.19, p < .05). 

13) 
Schüler,  
Wegner, & 
Knechtle 
(2014) 

Cross-sectional 
Study 
Aim: To test whether the 
implicit achievement and  
affiliation motives  
interact with the need  
for competence and  
the need for social  
relatedness satisfaction,  
respectively, to predict  
flow experience and 
well-being in extreme 
sports. 

Pilot study:  
Picture Story Exercise 
(PSE), Sheldon &  
Hilpert’s Balanced  
Measure of  
Psychological Needs, 
Flow Short Scale 
Main study:  
The above plus  
Exercise  
Addiction Inventory 

Pilot study:  
29 ultra-endurance  
athletes (long-distance 
runners, triathletes, 
long-distance bikers;  
24 men) Mage = 47.5 
years, SD = 7.85 
Main study:  
93 German-speaking 
long-distance runners 
(73 men) Mage = 47.7, 
SD = 9.46 

Achievement and affiliation motive  
were unrelated (r = .02). Achievement 
motive was significantly related to  
relatedness satisfaction (r = .22, p < .05). 
Basic need for competence and  
relatedness satisfaction were associated 
with each other (r = .68, p < .001)  
and with flow (r = .23, r = .26, p < .05)  
on a highly significance level. 

14) 
Oertig, Schüler,  
Brandstätter, 
& Augustine 
(2014) 

Laboratory and  
naturalistic study 
Aim: To examine the joint 
influence of avoidance 
temperament and  
avoidance-based  
achievement goals on  
the experience of flow  
on a creativity task 

The indicators of 
avoidance temperance 
were BIS sensitivity 
(Study 1) and  
neurotism (Study 2) 
Study 1: Randomly  
assigned to one of four 
goal conditions  
(2 V 2 achievement goal 
framework) and then 
given a verbal creativity 
task (Flow Short Scale 
and BIS sensitivity scale) 
Study 2: Different  
creativity task and 
avoidance temperament 
was operationalized in 
terms of individual  
differences in  
neuroticism (NEO 
Five-Factor Inventory) 

Study 1: 101 university 
students from  
Switzerland  
(74.3% women)  
Mage = 22.61 years,  
SD = 4.03 
Study 2: 102 high 
school students from 
Switzerland  
(48.0% females)  
Mage = 16.23 years,  
SD = 1.13 

Study 1: No significant correlations  
between BIS sensitivity and baseline  
flow (r = −.14, p = .16) or 
post-manipulation flow  
(r = .01, p = .94). 
Study 2: Significant correlation  
between neuroticism and baseline flow  
(r = −.17, p = .09) and no correlation  
between neuroticism and 
post-manipulation flow  
(r = −.03, p = .78). 
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Continued 

15) 
Koehn &  
Morris (2014) 

Factorial design 
Aim: To examine  
interaction effects  
between skill level  
and performance  
contexts on the 
experience of flow  
in adolescent  
tennis players. 

Dispositional Flow 
Scale-2 (DFS-2) and 
Open-ended questions 

84 junior tennis players 
(55 boys, 29 girls) 
Mage = 14.45 years,  
SD = 1.53 

Club players experienced flow with  
similar frequency in most performance 
contexts (training-competition)  
expect differences in the contexts of  
action-awareness merging (50%),  
unambiguous feedback (50%) and time 
transformation (50%) whereas ranging  
list players experienced flow more often 
during training than competition with 
shared variance between performance 
contexts ranged from 21%  
(challenge/skill balance) to 62%  
(time transformation). 

16) Bertollo  
et al. (2015) 

Counterbalanced-repeated  
measure trial 
Aim: To investigate the  
effect of different internal 
and external associative 
strategies on endurance 
performance. 

3 experimental  
conditions to test the  
notion that different  
attention-performance 
types (Multi-action plan 
model; MAP)  
(Optimal Type 1 
(flow-feeling attentional 
mode), Functional  
Type 2 (associative  
focus directed at core 
components), and  
Dysfunctional Type 3 
(attentional focus  
directed at irrelevant 
components) would  
influence endurance  
time on a cycling task. 
Also, psychological 
markers of fatigue and 
3 affects (i.e., RPE,  
hedonic tone and  
arousal) were measured 

17 students (5 women, 
12 men) 
Mage = 24.3 years, 
SD = 4.9 

Type 1 and Type 2 attentional strategies, 
compared to Type 3 strategy, exerted 
functional effects on performance (time to 
exhaustion, arousal, hedonic tone, whe-
reas a Type 3 strategy was linked to lower 
performance, and lower levels of arousal 
and pleasantness. 

 
Table 3. Results: Review of the studies focused on the way that flow is experienced on sports environments. 

Study Design & Aim Method Sample Key Findings 

17) 
Swann, Crust, 
Keegan,  
Piggot, & 
Hemmings 
(2015) 

Qualitative Research 
Aim: To explore  
perceptions regarding 
the experience of  
flow in elite golf 

Semi-structured  
interviews 

10 male professional golfers.  
They held a European Tour  
card for at least one full season  
(range = 1 - 24; 6 seasons;  
M = 10.7; SD = 7.5).  
Ages ranging from 23 to 58  
(SD = 13.08) 

Golfers reported being aware of flow experiences 
and able to manage them. They stated that altered 
cognitive and kinesthetic perceptions, visualizing 
well, visual narrowing, magnified visual  
perceptions, altered perceptions of time, loss of 
memory, sense of lightness, feel enhanced  
physically, feeling calm/relaxed, feeling the  
adrenaline were generated and that flow was  
observable (e.g. through changes in behavior). 

 
sports environments A basic study, revealing the main findings on the factors 
that facilitate flow, is that by Swann et al. (2015), who found 11 factors leading to 
flow: among them where motivation to perform, appropriate focus, letting it 
happen, optimal arousal. To add in this section, a new study (Swann et al., 2015, 
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Table 3) highlighted a novel category on the flow framework, that one of altered 
cognitive and kinesthetic perceptions among others (visualizing well, visual 
narrowing, magnified visual perceptions, altered perceptions of time, loss of 
memory, sense of lightness, feel enhanced physically, feeling calm/relaxed, feel 
the adrenaline) in golfers. Another important finding in the same study con-
cerns the observability of flow and the fact that golfers reported being aware 
when they were in flow and able to manage it.  

3.4. Flow in Sport Interventions 

Finally, we summed up three main intervention studies (Table 4) which were 
conducted during the past five years. The first one is by Briegel-Jones, Knowles, 
Eubank, Giannoulatos and Elliot (2013) which examined the effects of a 10-week 
yoga intervention on mindfulness and flow of elite youth swimmers. The inter-
vention had a positive impact on a range of physiological, cognitive and perfor-
mance parameters that included elements of mindfulness and flow. The second 
one by Hutchinson, Karageorghis and Jones (2014) investigated the influence of 
music and music-video on a range of psychological and psychophysical variables 
and found that the music and video condition elicited the highest levels of dis-
sociation, lowest RPE (Rated Perceived Exertion), and most positive affective 
responses regardless of exercise intensity. Finally, Bortoli, Maurizio, Hanin and 
Robazza (2012) designed a multi-action plan intervention (MAP) and tested its 
influence on the optimal experiences of the Italian Olympic shooting team. The 
intervention affected the individual’s awareness of the flow experience and the 
strength to overcome stressful conditions during shooting, similar to those in 
competition. Emotion-focused strategies (incorporated in the MAP interven-
tion) targeting direct emotions and self-regulation can facilitate levels of the 
competitive self-confidence, anxiety, and pleasant/ unpleasant emotional states 
and promote optimal experiences. 

4. Discussion 

Our review aimed to investigate the connection between psychological corre-
lates, personality traits and dispositions, and the experience of flow in athletes. 
The main findings to emerge from this review is that psychological correlates 
and personality traits like confidence, anxiety, positive state, calm and relaxed 
state and commitment appear to be important factors associated with the flow 
experience in sports. These findings can be also found in Swann and his col-
leagues’ (2012) systematic review. However, more in-depth results the past years 
provide us a greater insight on the different states and emotions aspects and on 
the different types of athletes’ groups (age, experience, single or team environ-
ment) and needs that appear on a complex sports’ environment.  

The results indicate that one of the main relationships investigated on most of 
the studies conducted the past five years was the relationship between confi-
dence and flow in sports’ environments. Athletes who are engaged, committed,  
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Table 4. Results: Review of the intervention studies. 

Study Design & Aim Method Sample Key Findings 

18)  
Briegel-Jones, 
Knowles,  
Eubank,  
Giannoulatos,  
& Elliot (2013) 

Mixed methods design 
Aim: To examine the 
effects of a 10-week  
yoga intervention on 
mindfulness and 
dispositional flow of 
elite youth swimmers 

Qualitative Survey  
(10-week Sivananda  
Yoga Program), 
Child and Adolescent 
Mindfulness Measure 
(CAMM) and DFS-2 

21 elite youth swimmers 
(10 males, 11 females; 
M age = 13.24 years,  
SD = 1.51 years) 
selected from two  
affiliated national  
training sites of the 
Amateur Swimming  
Association in the UK 

No significant changes in mindfulness 
and dispositional flow were identified 
(CAMM, was no significant interaction 
effect between time and group  
(F[1, 19] = 0.44, p = .837), DFS-2,  
no significant interaction effect between 
time and group (F[1, 19] = 3.41, p =.08) 
However, the intervention had a  
positive impact on a range of  
physiological, cognitive, and  
performance parameters that included 
elements of mindfulness and flow. 

19) 
Hutchinson,  
Karageorghis,  
& Jones (2014) 

Cross-sectional study 
Aim: To examine the 
effects of music and  
music-video on a range 
of psychological and 
psychophysical  
variables during  
treadmill running  
at intensities  
above and below 
ventilatory threshold 
(VT). 

Participants exercised  
at 10% of maximal 
capacity below VT and 10% 
above under  
music-only, music-video, 
and control conditions. 
Feeling Scale (FS), 
Felt Arousal Scale (FAS), 
Tammen’s single-item  
attentional focus scale, 
Borg’s Perceived Exertion 
Scale (RPE) scale, and 
Experimental Testing Heart 
Rate (HR) 

24 habitually active 
participants (14 men  
and 10 women)  
Mage = 21.3 years,  
SD = 3.9; MBMI = 23.55,  
SD = 2.14 

The music-video condition elicited the 
highest levels of dissociation, lowest RPE, 
and most positive affective responses  
regardless of exercise intensity.  
Attentional manipulations influence  
psychological and psychophysical  
variables at exercise intensities above  
and below VT, and this effect is  
enhanced by the combined presentation 
of auditory and visual stimuli. 

20) 
Bortoli, Bertollo,  
Hanin, &  
Robazza (2012) 

Longitudinal design 
Aim: To help  
improve, stabilize, and 
optimize their  
performances during 
practice and  
competition (use of a 
multi-action plan  
intervention model) 

1) Shooters described  
their optimal sequence of 
actions for the execution of  
a single shot from the start 
2) They identified three or 
four of the most important 
core components to  
optimal performance 
3) They assessed  
themselves by rating  
the quality of each core 
component 
4) The core components 
were further assessed  
under conditions of  
increased distress and  
simulated competition 

15 Italian shooters  
(Mage = 27.9 years,  
SD = 8.1) of the  
London 2012 Olympics 

MAP improved individual’s awareness of 
the core components and management of 
distressful conditions during shooting 
similar to those found in competition. 
Direct emotion, self-regulation treatments 
have been successfully applied in sports 
where performers were trained to either 
decrease or increase their levels of com-
petitive self-confidence, anxiety, and 
pleasant/unpleasant emotional states to 
achieve their optimal states and to per-
form moptimally. Emotion-focused strat-
egies can be used in combination with 
action-focused strategies to maintain or 
regain optimal performance. 

 
confident and able to perceive challenges as opportunities rather than threats, 
are more likely to experience flow. Links between confidence and other corre-
lates can emphasize its empowering effect. Firstly, confidence as a dimension of 
mental toughness appeared to be the most significant predictor of flow (Crust & 
Swann, 2013; Hodge et al., 2009). Moreover, sources of confidence like achieve-
ment and self-regulation can enhance flow. Furthermore, high confidence is 
linked to absence of negative thoughts and emotions, optimal arousal, 
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high-quality performance (Vealey & Chase, 2008), effective practice and prepa-
ration (Vealey, Hayashi, Garner-Homan, & Giaccobi, 1998), caddie (Lavallee, 
Bruce, & Gorely, 2004), positive feedback (Bandura, 1997), commitment (Scan-
lan, Russell, Wilson, & Scanlan, 2003). Last but not least, confidence emerged as 
a facilitator of flow in the “letting it happen” state (Swann et al., 2012; Swann et 
al., 2016). So, in comparison with Swann and his colleagues’ review, the past five 
years’ findings attempted a more explicit research of the factors that can enhance 
confidence towards the flow experience and the effects of its existence.  

Another psychological correlate linked to the flow experience of athletes is 
performance anxiety. Participants found to have more anxiety when performing 
less challenging tasks (Fullager et al., 2013) and that is because in such tasks the 
analytic cognitive processes often have much more opportunities to interfere 
with the focused attention of flow and facilitate a distracted attention that is 
characteristic of anxiety (distraction theory; Beilock & Carr, 2001; Lewis & 
Linder, 1997). Flow and performance anxiety also found to be antithetical expe-
riences (Fullager et al., 2013) and that both constructs are state-like rather than 
trait-like in a way that situational factors can be managed to enhance flow and 
reduce anxiety during performance in a task. Three more factors, the positive 
state (enjoyment, mentally positive, rhythm/tempo, comfort zone) (Swann et al., 
2012), the calm and relaxed state (Swann et al., 2016) and commitment appeared 
to be strong tools in the controllability and therefore the occurrence of the flow 
experience. Commitment, however, isn’t a factor highlighted in Swann and his 
colleagues’ (2012) review. But in recent research, commitment found to be more 
important in individual sports rather than in team sports because the athlete has 
to manage his/her own training and performance rather than relying on a coach 
(Swann et al., 2015). Sport involvement and commitment found to have a debi-
litating effect on flow experiences of ranking list players, whereas not for lower 
skilled players (Koehn & Morris, 2014). That supports the model of Kimiecik 
and Stein (1992) suggesting that competition importance and commitment 
might be crucial to explain athletes’ involvement and individual differences in 
flow. To support, on the other hand, the experience of team commitment, a 
quite innovative study points out the mediating role of team commitment be-
tween team flow experience and team performance (Aubé et al., 2014; stated also 
on an individual level by Landhäuber & Keller, 2012). The concept of team flow 
and team commitment is a new territory for research in sports environments.  

Moving towards the flow occurrence, facilitators presented on Swann et al.’s 
review (2012), internal states were one of them. Under this general term the re-
sults of the present study identified the focus, arousal, goals and motivation cor-
relates and how they found to facilitate athletes’ flow experiences. Only a few 
studies have examined links within the achievement-motivation domain pro-
posing that achievement-motivated individuals would be better benefited by 
competence environments (individualistic sports, e.g., athletics) and affiliation- 
motivated individuals would be fitted better in relatedness sports (team sports, 
e.g., volleyball). That fact was based on the finding that sports environments 
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with a high level of competence and relatedness (Deci & Ryan, 2002) characte-
ristics and the interaction of environments and motives enhanced the prediction 
of flow (McClelland, 1985). Also, it was pointed out that flow in extreme endur-
ance sports is mainly an achievement-related phenomenon. Moreover, perfor-
mance-avoidance goals found to facilitate flow experiences and serve as regula-
tory tools that help those with a strong avoidance temperament cope with 
stressful achievement situations (Oertig et al., 2014). The combination of avoid-
ance temperament (personality disposition) and performance-avoidance goals 
(motivation) would facilitate a regulatory process like flow that is commonly con-
sidered an optimal, even positive experience (Csikszentmihalyi, 1999). Both ex-
ternal (flow state) and internal associative attention strategies can be functional 
on a performance state (Bertollo et al., 2015). Especially internal attention can be 
functional when focusing on the core component of action and not on feelings 
of fatigue. All these findings about motivation, goals and attention came to shed 
light upon how these correlates should be triggered in order to enhance the flow 
experience and how they should be treated in a spectrum of individual differ-
ences. These connections upgrade the raw findings of Swann’s et al.’s review 
proposing new tools towards flow (2012). 

To end up with, a new research field emerged the previous years towards the 
understanding of flow in athletes and the enhancement of the tools towards this 
experience. That field referred to a few skills that can be applied through inter-
ventions and appeared to possibly facilitate the flow experience of athletes. Posi-
tive relationships between flow, confidence, imagery use and action control 
(Koehn et al., 2013a) proposed that confidence can be viewed as a mental skill 
(Vealey & Chase, 2008), which can facilitate flow and that it can be incorporated 
in interventions to enhance flow. Imagery use can be also used to facilitate ath-
lete’s confidence and flow in competition settings. Action control and flow link 
suggest that action orientation can permeate on flow state level. An interaction 
between imagery use and confidence for flow state was proposed only for exter-
nally-paced (groundstroke task) and not in the self-paced task (service task) in 
tennis (Koehn et al., 2013b). That comes in opposition with Kimiecik and Stein’s 
(1992) suggestion that flow can be facilitated in self-paced tasks due to of the 
self-control of the performance in that level. 

Limitations and Directions for Future Research 

It’s important to emphasize and present some of the main limitations that 
emerged through this systematic review based upon the flow research in sports 
the past five years. 

First of all, we present some limitations emphasizing on the method and de-
sign in those studies. In the spectrum of quantitative research that we summed 
up for this review, cross-sectional and retrospective design appeared to be un-
suitable because they tend to provide only correlational and not causal relation-
ships between variables. A cross-sectional design is static and time-bound, so it 
accesses the variables at a certain time and limits the control of the effect of in-
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dependent variables (Baron & Kenny, 1986; Bauman, Sallis, Dzewaltowski, & 
Owan, 2002) and a retrospective design can affect the participants’ perception of 
the experience towards the performance outcome (Brewer, Van Raalte, Linder, 
& Van Raalte, 1991). In qualitative flow research also, single interviews are not 
suitable and repeated measures are suggested (repeated interviews) and fol-
low-ups.  

Secondly, in the past five years of flow research in sports, some concerns 
about the sample and definition of flow have emerged. First of all, the fact that 
has a specific sample in most researches can influence the generalization of the 
findings to the broader population. It is also very important in order to establish 
the current effects of flow in research to approach multi-faceted operalizations 
and alternative definitions of flow, which till now hasn’t been utilized (Fullager 
et al., 2013).  

So, we propose some directions to these main difficulties in the categories of 
method-design-sample-definition. Firstly, we suggest that researchers should 
focus on the research of a design, like repeated measures, that can set the limits 
of the interpretations of the variables and highlight the causal connections. Se-
condly, an interesting alternative to ESM, which had also been proposed by 
Koehn (2013), is a short measure of flow, like FSS-2 that can be used at the 
changeovers of the performance. In quantitative flow research, it is also very 
important to control the task set up in a way that addresses the challenge factor 
(to be challenging for the person) and not just the task difficulty and to add to 
that, the duration of the performance is very important for an athlete to get into 
a deep flow experience. In qualitative research in flow, Swann and his colleagues 
(2016) proposed an event-focused approach that we represent too as an efficient 
option, ranging from the same day to one-week later interviews that can provide 
the chronology of the experience of flow in performance. Different levels of ex-
pertise (e.g. recreational athletes) and level of sports (e.g. fast paced, team sports) 
should be researched (Swann et al., 2016), as well as gender differences and the 
perspective of the coaches should be considered. 

We also propose a few chapters and themes of research that it would be inter-
esting to be investigated in the future. The concept of group flow is very impor-
tant to be investigated much more towards the enhancement of flow between 
team members and how this phenomenon can affect the performance outcome 
and the build-up of effective interventions. Also, how the performance outcome 
can affect the experience of flow and if there is a certain type of athlete that can 
experience flow much more consciously. As well as how fatigue and energy le-
vels can transform the experience of sports’ flow. Furthermore, investigating the 
effect of energy levels in several cognitive mechanisms in older and young play-
ers and how they influence flow. And also, how injury can affect the experience 
of flow. 

This systematic review also highlights the need of interventions based on per-
sonality correlates and dispositions and the motive type of the athlete in order to 
help increase the frequency and the quality of the flow experience in perfor-
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mance. Especially, more research should be conducted towards the understand-
ing of the role of motives, goals and personality dispositions in flow in sports as 
well as how environmental factors influence the occurrence of flow. Interven-
tions that use imagery functions can also enhance certain personality disposi-
tions such as confidence and train mastery, control and effective preparation. 
Yoga and mindfulness interventions (Briegel-Jones et al., 2013), music and video 
influence (Hutchinson et al., 2014) can be effective interventions too, but much 
more research should be conducted. 

5. Conclusion 

Confidence, anxiety, positive, calm and relaxed state, commitment, motives, 
goals and attention were thought as the main factors influencing the appearance 
and occurrence of the flow experience. Also, motivation for performance, op-
timal focus and arousal, the “letting it go” state and altered and cognitive and 
kinesthetic perceptions modified the flow experience in sports’ environments. 
Overall, flow appeared to have a strong connection with psychological correlates 
and internal states, like motivation, focus and arousal. The results of the present 
study add in the fields of research, theory, sport psychology and coach practice, 
and most of all in athletes’ daily experience itself. 
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