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Abstract

Objective This study aimed to review the existing literature concerning the psychological variables of CrossFit participants.
Methodology This review followed the PRISMA guidelines and was documented in the PROSPERO registry
(CRD42018091177). Six electronic databases (SCOPUS, PubMed, SPORTDiscus, Web of Science, EMBASE, and Cochrane)
were searched from their inception through July 2020. The methodological quality of the studies was assessed.

Results Thirty-four studies met the inclusion criteria. We observed an increase in satisfaction, clinical addiction, and enjoy-
ment among participants related to exercise, social improvement, and high intrinsic motivation to participate for the purpose
of enjoyment, challenge, and affiliation. Perceptions of effort were high among CrossFit participants. Some studies found that
the reaction time was impaired after the CrossFit session, whereas others found no changes in mental health, self-esteem,
and well-being after training.

Conclusion Adherence and maintenance of the practice of CrossFit are related to psychological variables such as motivation
and satisfaction of basic psychological needs. CrossFit participants demonstrated high perception of effort, intrinsic motiva-
tion, and reasons for practice such as enjoyment, challenge, and affiliation. The quality assessment demonstrated the need
for more detail in the methods section of future investigations. Additional high-quality studies are needed to investigate the
effects of CrossFit training on the mental health of participants.

Keywords Sport psychology - High-intensity interval training - Motivation - Mental health - Mood

Introduction

Extreme conditioning programs (ECPs) are physical exercise
programs characterised by high intensity and high volume,
with short or no rest periods [1, 2]. ECPs through exercise
from gymnastics, weightlifting, calisthenics and others,
aim to foster the development of physical fitness in several
domains such as cardiorespiratory fitness, strength, flexibil-
ity, and power [3].

Electronic supplementary material The online version of this
article (https://doi.org/10.1007/s11332-020-00685-9) contains
supplementary material, which is available to authorized users.
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flexibility, speed, coordination, accuracy, agility, balance,
and power [3].

CrossFit has been gaining popularity since its inception
and implementation about 20 years ago, with significant
growth in the number of participants and in the number of
gyms offering the practice, called ‘boxes’ [5]. CrossFit boxes
are located in 142 countries across all 7 continents, currently
totalling more than 14,000 affiliates [6]. Evidence shows
that high-intensity modalities have shown significant growth
amongst different populations including healthy individuals,
obese individuals, and athletes [7-9].

There has been a trend in recent studies to carry out
research on psychological factors in sports [10] with respect
to the effects of physical exercise on health [11] and the
influence of psychological aspects on athletes’ performance
[12]. However, review studies on CrossFit [2, 13] have
mainly focused on the effects of CrossFit on components
of physical fitness focusing on the five domains of physical
fitness (cardiovascular/respiratory resistance, endurance,
strength, flexibility and power) and on possible injuries in
CrossFit participants [14, 15]. In addition to improving the
physical conditioning of practitioners, the recent expansion
of CrossFit may be associated with psychological variables
of participants, such as motivation, which leads people
to adhere to and maintain exercise [16]. In this sense, we
highlight the study of motivation in the field of Sports and
Exercise Psychology [17]. As reported by Dominski et al.
[16], CrossFit training is conducted with a great sense of
belief and identify, with inherent rewards influencing exer-
cise adherence. However, there is a need to know about other
psychological variables that can influence in the participa-
tion such as mood states [18]; anxiety [19]; body satisfaction
[20]; psychological needs and behavioural regulation [9].

Gathering information on the motivation and psychologi-
cal needs of participants can contribute to the understand-
ing of growth and interest in CrossFit, their influence on
adherence to and maintenance of physical exercise practice
[21], and psychological aspects related to recreational per-
formance, athlete performance [22], and injury [15].

The CrossFit training shows peculiar characteristics
including the sense of community promoted by the train-
ing group mode with a supportive and tight-knit commu-
nity [23], the functionality and scalability of movements and
exercises [24], the motivational and the competition environ-
ment including self-challenge not only through breaking of
personal fitness records, but also among the pairs [25, 26].
Furthermore, it is recognized that the CrossFit environment
emphasizes the body’s function over its appearance [27],
differing from traditional resistance training modalities.
CrossFit encourages individuals to change their behavior,
influencing the adoption of a healthy lifestyle, involving gen-
eral practitioners of varying levels of fitness and athletes as
a sport modality [28].
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A comprehensive review of the available literature, con-
sidering multiple psychological variables related to health
and performance can foster the understanding of this type
of training, collaborating for evidence-based practice, and
to highlight gaps in the literature and offering directions for
future research. In view of the current levels of physical
activity around the world, knowledge about the influence
of psychological variables on individuals’ participation in
CrossFit may be useful to promote exercise interventions
that boost long-term adherence. In sum, the aim of the pre-
sent study is to review the existing literature concerning the
psychological variables of CrossFit participants, with a view
of distinguishing between short-term (acute) and long-term
(chronic) effects.

Methods
Registration and guidelines

This systematic review was conducted according to the
recommendations from the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) [29].
The review was recorded in the International Prospective
Register of Systematic Review (PROSPERO) registry (reg-
istration number CRD42018091177), prior to completion
of formal screening of search results based on eligibility
criteria. The PRISMA checklist is provided in the Supple-
mentary material.

Search strategy

Studies were searched using the following electronic data-
bases: SCOPUS (Elsevier), PubMed (National Library of
Medicine and National Institutes of Health), SPORTDiscus
via EBSCO, Web of Science (Main collection—Thomson
Reuters Scientific), EMBASE, and Cochrane Library. The
search strategies for each database are provided in the Sup-
plementary material. The search terms used in the databases
were “extreme conditioning program*” OR “crossfit” OR
“high-intensity functional training” OR “crosstraining”
AND “psychology” OR “sport psychology” OR “exercise
psychology” in the search fields of the databases. This strat-
egy was permuted in all databases, with integrated searches
in the title, abstract, and subject fields. We searched these
databases from their inception through July 2020.

The Web of Science database was prioritised in decisions
regarding duplicate articles, and such searches were carried
out in the Core Collection in the basic research field with the
terms for the topic item and the time stipulated as all years.
The supplementary material contains the search strategies
used in each database.
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Manual search and grey literature

References lists of all identified studies were searched
for further relevant articles [30]. Eight additional studies
were identified from the manual search. Besides that, the
search strategy was complemented with a comprehensive
search of the ‘grey’ literature, including publications not
published in indexed peer-reviewed journals.

Eligibility criteria

We included only original articles that investigated psy-
chological variables of CrossFit participants. A CrossFit
participant was defined as a person who practices Cross-
Fit as an athlete or common participant at least three
times a week. We included studies that investigated the
following topics related to the psychology of CrossFit
participants for the analysis: attention, activation, cohe-
sion, cooperation, cognition, concentration, coping, feed-
back, flow-feeling, leadership, motivation, satisfaction,
self-determination, sense of community, decision making,
mental health, perfectionism, personality, mental training,
and visualisation (related to participation), abandonment,
addiction, aggression, anxiety, burnout, dependence,
dropout, mood, body image, perception of competence,
self-confidence, self-efficacy, self-esteem, depression,
emotions, stress, reaction time (related to psychological
effects of participating).

Only quantitative and qualitative studies (or mixed
method) with an abstract and full text available online
until July 2020 and in the English, Spanish or Portuguese
languages were included. We did not restrict the search by
starting date. We excluded review articles, case studies,
conference papers, editorials, and letters.

Eligibility criteria for this systematic review were
based on the Population, Intervention, Comparator, Out-
come, Study design (PICOS) statement [31] (Table 1).

Table 1 Eligibility criteria for inclusion of studies in a systematic review

Study selection and data extraction

Two reviewers (FHD and TTS) independently performed the
search and assessed the eligibility of each article. Discrepan-
cies were solved by a third researcher (TCS). We screened
all included titles and abstracts and reviewed the full text
of articles that met our predetermined inclusion and exclu-
sion criteria. The authors (FHD and TTS) independently
extracted the data from all included studies.

Our search identified 646 articles; the full text of 34 was
reviewed, and 26 were selected, besides 8 further stud-
ies identified by reference checking, totalling 34 studies
included in the narrative review. A PRISMA flowchart of
the search is presented in Fig. 1. Full references of included
studies are provided in the Supplementary material.

After study selection and data extraction, analyses were
carried out regarding the study design: cross-sectional,
experimental, and qualitative. We extracted the following
data: title, authors, journal, year of publication, objective
of the studies, sample (number of subjects, gender, age, and
level), study design, type of intervention, and main study
results. Because our objective focused on a broad range of
psychological factors, we have divided the discussion sec-
tion according the prevalence of psychological variables
studied. If findings related to a variable appeared in at least
two studies, then this was considered to be a specific topic
in the discussion, and the variables in a topic were grouped.

Quality assessment

Quality assessment of the 34 studies that met the inclu-
sion criteria was performed using three established scales
(STROBE, SRQR, and TESTEX) according to the study
design (cross-sectional, qualitative, and experimental,
respectively). Two independent reviewers (FHD and TTS)
evaluated each of the 34 studies using the three established
scales, and the assessment of each study is described in sup-
plementary material (Tables S6, S7, and S8).

To assess the methodological quality of the studies,
the recommendations of STROBE (Strengthening the

Inclusion

Exclusion

g

Participate ~ Any CrossFit participant

1 Intervention  CrossFit

C  Comparision With healthy individuals or not, with groups of other

Participants of other types of physical exercise

Massages, manual therapy, stretching, alternative therapies, weight
training, walking or running, high-intensity interval training
(HIT)

physical exercises or control group without interven-

tion
O  Outcome
S Study

Psychological aspects

Cross-sectional, randomized and non-randomized

Case studies, review, meta-analysis
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Fig. 1 Flow diagram illustrating literature research and selection pro-
cess

Reporting of Observational Studies in Epidemiology)
were followed, by means of the STROBE statement
Checklist of Items That Should Be Included in Reports
of Cross-sectional Studies [32]. This checklist includes
22 items that received a score from 0 (does not meet) to 1
(meets), where total adherence is expressed as a percent-
age of the items present.

The Standards for Reporting Qualitative Research
(SRQR) recommendations [33] were used to evaluate
the qualitative studies. This scale has 21 items, and each
study was given a score from O to 21 and was coded as
being of low (score of 0—7), medium (score of §—14), or
high quality (score of 14-21).

The TESTEX (Tool for the assessment of Study quality
and reporting in Exercise) [34] scale was used to evalu-
ate the quality of experimental studies. This scale was
designed specifically for use in exercise training studies,
and it uses a 15-point scale (5 points for study quality and
10 points for reporting).
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Results

Exercise psychology themes such as motivation, adherence,
self-esteem, attention, well-being, body awareness, exercise
addiction, effort, mood, anxiety, social identity, athletic
identity, sense of community, enjoyment, personality, per-
ception of body competence, satisfaction with body image,
and mental health were identified.

Overview of the research

In total, the 34 studies included 7101 participants, compris-
ing 6122 (86.21%) CrossFit participants and 979 (13.79%)
participants of other types of exercise, who composed the
control group. The sample comprised 3749 (52.79%) men
and 3352 (47.21%) women. Two studies analysed athletes
(n=94) of CrossFit [19, 35].

Four studies (11.77%) used a qualitative (semi-structured
interview and focus group) design, and the remaining 30
studies (88.23%) used a quantitative design (cross-sectional
n =20, experimental n=10). One study used a mixed
method (quantitative and qualitative design), but the study
was classified as quantitative due to the predominance of
this design. Regarding cross-sectional studies, the adherence
to the STROBE criteria varied between 36.3 and 83.3%.
The median TESTEX score for experimental studies was
assessed as 6 (min. 1; max. 14).

Tables 2 and 3 present the sample characterisation and
results found in the studies with a cross-sectional design (20
studies), experimental (10 studies), and qualitative design (4
studies), respectively.s

Cross-sectional studies

The results of cross-sectional studies revealed an increase
in satisfaction [9, 36], addiction [3] from exercise, social
enhancement [9] and sense of community [26], and high
intrinsic motives for practice to gain enjoyment, challenge,
and affiliation [7, 37, 38]. The studies showed that the per-
ception of effort was high among CrossFit participants
[36, 39, 40] and that competence-related goals were higher
among more experienced individuals [41]. Weekly train-
ing frequency was also related to greater social capital and
a greater feeling of community [23], as well as with body
image [42]. The length of participation was positively related
to relatedness and enjoyment [43], and negatively associated
with disordered eating [38]. There is no link between Cross-
Fit participation and self-esteem [38, 49]. Studies have noted
that men have more performance-related goals [41] and that
they are more motivated by factors associated with chal-
lenge, social recognition, competition, strength, endurance,
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and agility [37] than women. Such goals relate to avoiding
incompetence in tasks [41], and they are motivated by fac-
tors related to stress, weight control, and appearance [37].

Experimental studies

Experimental studies have found no changes in mental
health [44] and well-being after CrossFit training. Concern-
ing the consequences of CrossFit training, in an acute effect,
some studies have found that reaction time was impaired,
and that there are mood changes after a CrossFit session [18,
35]. Regarding chronic effects, a study showed that mood
may be impaired [45]. The objective, sample characteristics,
intervention, results, and score in quality assessment of the
experimental studies are presented in Table 3.

Qualitative studies

Qualitative studies were conducted through semi-structured
interviews and focus groups to investigate the factors that
encourage individuals to adopt CrossFit as an exercise pro-
gram [46], the motives that lead individuals to continue or
discontinue a physical exercise program such as CrossFit
[47], and the organisational culture of CrossFit [48]. In addi-
tion, the development of women’s body image and appear-
ance management practices was investigated [27]. Qualita-
tive studies have demonstrated high methodological quality,
as assessed by the SRQR. The theme, sample, and results of
the studies are presented in Table 3.

Implications from the results of the investigated studies
can be generated to collaborate the utility of CrossFit prac-
tice, mainly with respect to factors related to motivation,
adherence, and maintenance regarding training (Table 4).

Discussion

This is the first systematic review that has synthesised com-
prehensively and deepening the current state of scientific
production on the psychological variables of CrossFit par-
ticipants. We analysed the motivation for participation and
determined the effects of CrossFit on the psychological vari-
ables of participants. Knowledge production on the psycho-
logical variables of CrossFit participants is recent. Due to
the greater number of studies investigating the themes moti-
vation and mood, we analysed and discussed these variables
separately, while psychological factors assessed relating to
psychological health and performance were incorporated
into the remaining sections of the discussion. Furthermore,
the practical implications of the studies were described
based on the results. The 34 selected studies were not suit-
able for quantitative synthesis through meta-analysis, owing
to the lack of homogeneity regarding study design and data

analysis. Consequently, we performed a qualitative synthesis
to summarise and explain the characteristics and findings of
the selected studies.

Motivation for participation

Based on the results of their study, Fisher et al. [7] sug-
gested that the reasons (intrinsic reasons and reasons related
to enjoyment, challenge, and affiliation) for participants to
join CrossFit resemble those related to sports. Such fac-
tors may influence participants to keep the practice in the
long-term in comparison with other modalities of resist-
ance exercise [59]. However, attention should be paid to
the inverse relationship observed in environments charac-
terised by high-intensity activities in which engagement in
this type of activity is likely to reduce pleasure [60]. Due to
the lack of studies on dropouts of CrossFit [17], we point
out the urgency of studies specifically on the motivational
characteristics that lead the participants to dropout versus
continue; this may improve the understanding of physical
exercise behaviours related to high-intensity functional train-
ing modalities. According to meta-analysis of Reljic et al.
[61] in high-intensity interval training (HIIT), the exercise
intensity was not related to dropout, with lower dropout rates
than commonly reported for traditional exercise programs—
moderate-intensity continuous training.

Self-determination theory (SDT) has been proposed
to account for motivation in physical activity and sports
[59, 62] and it was the dominant theory in the studies we
reviewed. Basic psychological needs theory (BPNT), a sub-
theory of SDT, suggests that we have three psychological
needs: autonomy, competence, and relatedness. The satis-
faction of these needs is related to the motivation of the
individual to practice physical exercises [63]. Two studies
have shown that CrossFit frequency is related to significantly
higher levels of basic needs satisfaction with respect to all
three needs [9, 36]. On the other hand, Koteles et al. [49]
found that a high frequency of CrossFit training was not
related to well-being, affection, body awareness, self-esteem,
and body satisfaction.

In the case of CrossFit, relatedness is clearly fostered by
the sense of community promoted by CrossFit, as this sense
of belonging to group favours participation [23, 36, 45, 55].
In this regard, one of the characteristics of the modality is
group training, so everyone can perform the exercises inde-
pendently of their physical fitness level—scalability. For
this, there are categories, called Scale (exercises performed
with the least intensity of adapted form, usually destined
to beginners) [55] and RX (exercises with a higher level
of difficulty, usually destined to experienced participants).
The social characteristics of CrossFit, which refer to affilia-
tion and relatedness which arguably have contributed to its
growth in popularity [7].
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Table 4 (continued)
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sequences in cognitive domains, caution is

ing concomitantly with the increase in blood

lactate

recommended in training components such as

volume and intensity

*Authors analysis

Competence was the strongest predictor of high levels
of identified and intrinsic regulations in the study of Sib-
ley and Bergman [9]. A common practice in CrossFit is to
record performance in training and competitions (personal
record), which is related to the load performed, as well
as the number of repetitions and time. This characteristic
fosters competitiveness and progress for each individual,
increasing the participant’s sense of competence [3, 47].

The goals promoted by the CrossFit boxes environment,
related to accomplishing tasks and learning new skills
[38, 45] shows that the extrinsic motivation appears in
a more autonomous way in the context of CrossFit train-
ing. Davies, Coleman, and Stellino [36] noted that for
professionals working in the field, it is clear that boost-
ing autonomous aspects and increasing the motivation to
practice will foster satisfaction among participants seek-
ing basic psychological needs. In this sense, autonomy is
related to the performance of the professional responsible
for practice. According to Sibley and Bergman [9], when
participants are offered the possibility of choosing exer-
cises and the level of intensity, there is an increased sense
of autonomy. Also, the monitoring of each individual’s
progress and continuous pursuit of performance optimisa-
tion may be aspects that promote autonomy [37].

Similar to sports environments, CrossFit training has
assumed a social nature, with the creation of communi-
ties [26] in which the sense of affiliation is an important
characteristic and an elementary condition for the support
of the basic psychological needs [7]. We observed that
more autonomous forms of motivation appeared in Cross-
Fit training participants, so the motivational characteris-
tics indicated an autonomous form of extrinsic motiva-
tion (identified as integrated regulations, and by intrinsic
regulation). Therefore, people engaged in CrossFit training
may achieve such goals as enhancing their own identities
through exercise [7, 50].

Although CrossFit participants demonstrated intrinsic
motivation, and reasons for practice such as enjoyment, chal-
lenge, and affiliation, this is preliminary evidence. Box et al.
[43] found similar results in individuals who actively engage
in HIFT, the participants with greater length of participation
reported more motives associated with relatedness, as affili-
ation, compared those with less HIFT participation.

Thus, future investigations should examine the potential
role of motivation on psychological health. Considering
individuals that are more extrinsically motivated to perform
CrossFit, for example, aiming for better physical appearance
or improving physical abilities/skills [38], these participants
may be more likely to suffer adverse effects on psychological
health (e.g., developing body image disorders), when com-
pared to individuals that are intrinsically motivated, accord-
ing to previous research autonomous motivation has been
shown to reinforce positive mental health outcomes [64].
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Mood

The effect of physical activity and sport participation on
mood state has been extensively researched. Numerous stud-
ies have investigated both change in mood states arising
from exercise and the relationship between mood and per-
formance [12]. However, there has yet to be a great interest
among researchers in CrossFit—five studies addressed the
theme, possibly because it is a fairly recent ECP.

Experimental studies showed that the results regarding
effects of CrossFit on mood ranged from unclear to possi-
bly harmful, with some of the mood factors showing likely
detrimental effects and without differences between baseline
and pre-workout, across weeks in the CrossFit Open Com-
petition [45, 56]. The negative mood changes after CrossFit
arose from the stimulus generated by both the high volume
and intensity of the modality [45, 56]. Similar findings were
found in studies with basketball and soccer athletes [65,
66]. On the other hand, two qualitative studies have shown
improved mood among participants after CrossFit training
[46]. Stawinska, Stolarski, and Jankowski [57] found that
CrossFit training performed in the morning boosted mood
and that participation in intense physical exercise may com-
pensate for the negative effects on moods of non-optimal
time-of-day exercise.

Considering the inconsistencies, and the initial stage of
research that the theme is in, this variable lacks new inves-
tigations on CrossFit, as variations in mood are associated
with sports performance. Some studies have shown that
there may be negative changes to mood as a consequence
of the intensity of training, participation in competition,
or periodization of training [67]. Regarding acute effects,
Pereira et al. [18] found that after one session of training,
there were significant changes, albeit small and moderate,
in mood states in trained and untrained individuals. It was
observed a significant increase in vigour immediately after
and reduction in fatigue 30 min after the end of the session.
In this sense, research should be conducted on the effects of
CrossFit practice on mood—both acutely and chronically.

Psychological health

It is clear from the review findings that more studies are
needed on the relationship between CrossFit and psycho-
logical health. Considering the impact of the COVID-19
pandemic on people’s lives, exercise should be promoted as
a form of psychological self-care [68, 69], including Cross-
Fit. Few studies were found that investigated mental health
and well-being and the differences after CrossFit training
[27, 44]. In addition, neither study found effects of CrossFit
training on self-esteem [38, 44, 49]. The body image was
improved with the CrossFit training, mainly related to the

development of skills, since this modality focuses on body’s
function over its appearance [38, 42].

The significant growth of ECPs such as CrossFit has been
driven by the interest of the population as healthy individu-
als, obese individuals, and athletes. Then, due to more peo-
ple involved and exposed, there is more chance to some
participants have problems arising from excessive practice.
In this context, we highlight the study of Lichtenstein and
Jensen [3] that reported a prevalence of exercise addiction
of 5% related to CrossFit, measured by the Exercise Addic-
tion Inventory. Behavioural indicators were found between
addiction and the tendency to exercise despite injuries and
feelings of guilt when one is not able to exercise. Atten-
tion should be paid to the satisfaction with body image in
CrossFit participants, because this variable is recognized as
a mediator factor for the development of addiction to exer-
cise [20].

Performance

CrossFit is a high-intensity functional training (HIFT) [70]
with short or no time for rest. Such practice implies large
variations in effort levels and significantly interferes with
the subjective perception of effort [36, 39, 40].

The perception of effort in relation to CrossFit sessions
was considered high by participants in some studies [36, 39,
40]. This is closely linked to exercise intensity [71], con-
sidered a defining characteristic of ECPs. Compared with
moderate-intensity training, CrossFit participants spend less
time exercising each week and are more likely to continue
exercising. Considering that lack of time is one of the most
common reasons given for the physical inactivity [72], the
high intensity and consequent reduced time spent in the
activity are advantages presented by ECPs such as Cross-
Fit, being well placed to address physical inactivity in the
general population, considering this perceived barrier.

As practical implications, the researchers of sport and
exercise science could use an instrument to evaluate the sub-
jective perception of effort in the practice of CrossFit, as
the monitoring of the perception of effort can allow better
control of training load, in order to minimize the risk of inju-
ries [73] and excessive training (overtraining and burnout).
We can obtain the internal training load of each individual
using the rating of perceived exertion (intensity) multiply-
ing by the total duration of the training session [74]. Such
assessment becomes essential in the case of ECPs such as
CrossFit, where training intensity is often high.

Regarding performance, the intensity and selectivity of
athlete’s attention decreased after CrossFit sessions [35].
Concomitant to the increase in blood lactate was an increase
in reaction time, number of errors in task execution, and
number of omissions.

@ Springer
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With the exception of one study, all cross-sectional stud-
ies selected for review met 50% or more of the criteria
defined by STROBE. Most of the items that did not meet
the criteria were related to the methods section—mainly bias
and sample size, reporting any efforts to address potential
sources of bias and explain how the study size was arrived
at, respectively. Of these, only five studies presented high
quality, with compliance of items above 80%. These results
suggest the need for future investigations to provide addi-
tional details in the methods section. On the other hand, such
details in methods were observed in the qualitative studies,
mainly in relation to the methods for processing and analys-
ing the data, with high methodological quality. In the review
by Claudino et al. [13], of the 32 articles selected, only two
studies presented a high level of evidence with a low risk of
bias. There is thus a need for better quality in some aspects
of the experimental studies involving the practice of Cross-
Fit, especially with respect to the specification of randomisa-
tion and allocation concealment—characteristics that were
absent in most of the studies reviewed.

Practical implications

Several practical implications can be generated from the
results of the studies. To increase the adherence and mainte-
nance of the CrossFit practice, we pointed out that emphasis
should be placed on some characteristics present in the prac-
tice of the modality, such as the challenge that the exercises
themselves impose on the participant, the high intensity
and thus reduced time spent in physical exercise, the affili-
ation with CrossFit boxes, and the promotion of a sense of
community, as well as the recording of personal records in
the exercises and training that stimulate competitiveness.
These factors were related to motivation and adherence in
the selected studies, and applications from the results must
be performed inside the boxes. However, we acknowledge
that the listed factors are based on associations through
observational studies, thus intervention studies are needed.

Strengths and limitations

We summarized the findings of all the empirical studies
on the psychological variables of CrossFit participants to
provide an overall examination of the body of knowledge
related to the topic, including quality assessment and prac-
tical implications. This allows instructors, gym managers,
participants, and researchers to consider practical applica-
tions and future research directions.

Although there are few studies published to date, grow-
ing interest in the psychological consequences of CrossFit
participation reflects that in the broader HIFT literature [70].
The number of studies in the present review reveals that the
psychological variables have been more investigated more

@ Springer

than other topics on CrossFit. In a review analysing the lit-
erature on CrossFit, Claudino et al. [13] found 11 studies
on psychosocial behaviour, 7 on the risk of musculoskel-
etal injury, 4 on body composition, and 4 on aspects of life
and health. The comprehensive characteristic of this work
allowed the inclusion of 34 studies, while Feito, Brown and
Olmos [70] and Gianzina and Kassotaki [25] found only
13 and 3 studies on psychological parameters, respectively.

As limitation of this work, we did not perform a meta-
analysis as part of our systematic review, because we felt
such an analysis was not warranted given our motivations
of the review, and given that our review is not focused on a
specific outcome, as well as the heterogeneity (mainly meth-
odological) of the data.

Conclusion

This review aimed to synthesise the literature on the psy-
chological variables of CrossFit participants. The review of
the studies showed that the adherence and maintenance of
the practice of CrossFit are related to psychological aspects
such as motivation and satisfaction of basic psychological
needs; however, this is preliminary evidence. In the stud-
ies, CrossFit participants demonstrated high perception of
effort, intrinsic motivation, and reasons for practice such
as enjoyment, challenge, and affiliation. CrossFit has char-
acteristics related to training and competition that seem to
satisfy the basic psychological needs of the participants—
relatedness, autonomy, and competence, which compose the
weekly practice frequency associated with basic psychologi-
cal needs.

The low number of selected studies that were published
before 2014 reveals that research on the psychological vari-
ables of CrossFit participants remains at an initial stage.
Therefore, although we found relationships mainly between
the CrossFit practice and the motivation and basic psycho-
logical needs of participants, the findings should be gen-
eralised with caution. It is essential for more studies to be
published with high methodological quality to allow better
analysis of the results and greater power of evidence for
future conclusions.

The results have practical implications mainly regard-
ing motivation and adherence of participants. Through the
review, we identified the need for more and better quality
studies, as well as intervention studies to investigate the
effects of CrossFit practice on mental health, mood, stress,
self-esteem, and anxiety among participants.
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