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Abstract

The cognitive limitations of athletes with Intellectual Impairments (II) may influence their

sport behaviour and lead them to rely on coaches’ support. However, it is still unclear how II

may influence sports performance progression and motivation and how coaches perceive

their athletes with II and coach them. Thus, this study aims to examine 1) coach’s percep-

tions of motivation and performance progression in athletes with and without II, 2) coaching

style (dis)similarities, and 3) the association between these factors. Coaches of athletes

with (n = 122) and without II (n = 144) were recruited and completed three online question-

naires, analysed using a series of non-parametric analyses (p� .05). Results showed that

perceived performance progression and controlled motivation were higher of athletes with II

while perceived autonomous motivation was higher of athletes without II. No coaching style

differences were found between the two groups. Additionally, a need-supportive coaching

style negatively predicted amotivation, and a need-thwarting coaching style predicted lower

autonomous motivation in athletes with II only. Overall, it seems that the coaches perceived

that their athletes with II demonstrate different motivations and react dissimilarly to their

coaching styles compared to athletes without II. They may also adopt different standards of

sporting success for them. Due to these differences, it is important to offer appropriate train-

ing and knowledge to coaches about disability sports and the adaptations needed to effec-

tively coach athletes with II. In summary, this paper gives some insights about the coach-

athlete relationship and highlights the necessity to further support the sports development of

people with II.

Introduction

According to the convention of the rights of individuals with disabilities, people with Intellec-

tual Impairments (II) have the right to participate in the sports activity of their choice [1]. Pre-

vious studies have highlighted the importance of engagement in sports for people with II

[2, 3]. Sports participation can improve cardiovascular endurance, muscle strength and motor

skills [2], and it can enhance psychological well-being and cognitive skills improvement of this
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population [2], [3]. It can also facilitate the development of athletes’ transferable skills, like the

ability to follow instructions and complete independent tasks [4]. Physical fitness and sports-

related skills improvements serve as mediators for increased motivation in people with II [5].

However, only a limited number of people with II regularly participate in recreational or com-

petitive sports, compared to people without II [6]. Due to the insufficient levels of sports par-

ticipation and the additional health issues, their general fitness is significantly lower compared

to the average population [7, 8].

Moreover, the intellectual functioning (IQ�70) and adaptive behaviour deficits in people

with II [9] can negatively impact physical, physiological, psychological, and social aspects of

their sports performance [10–13]. For instance, skills like self-regulation, decision-making,

and learning by experience, which are important in sports performance and proficiency, are

underdeveloped in persons with II [10, 14]. Moreover, due to the impaired reasoning and

judging abilities, athletes with II could misinterpret the others’ social behaviour (e.g., coaches,

teammates and/or opponents) and respond differently to the environmental cues [15]. In run-

ning trials for example, the performance feedback that the social environment offers (e.g.,

coaches) cannot facilitate the ability of people with II to maintain a steady pace [13], a critical

skill for optimal performance progression [16, 17].

A theoretical framework that can explain the influence of coaches’ attitudes on athletes’

motivation, self-regulatory behaviour and sports performance progression, is Self-Determina-

tion Theory (SDT) [18, 19]. SDT is a macro-theory of human motivation that makes a distinc-

tion between autonomous (e.g., individuals identify an activity as valuable or personally

meaningful) and controlled motivation (e.g., individuals engage in an activity for external rea-

sons) [18]. Autonomous motivation includes three types of motivation regulation–intrinsic

regulation, integrated regulation and identified regulation. Controlled motivation includes

two types of motivation regulation–introject regulation and external regulation. Both autono-

mous and controlled motivation direct behaviour, unlike amotivation, which refers to a lack of

motivation [18]. According to SDT, motivation orientation depends on the satisfaction of

three psychological needs [18]. Psychological needs refer to the inherent need for competence

(e.g., through mastering an activity, positive reinforcement, winning a competition), auton-

omy (experience of volition) and relatedness (social environment’s support) [18]. These needs

are critical in athletes with II as they guide their sports behaviour and facilitate their long-term

engagement in sports [20]. However, the cognitive impairments (e.g., reasoning and judging),

the high anxiety levels, and the low self-esteem of people with II [9, 21], could negatively influ-

ence their autonomous motivation and in turn, hinder their sports performance progression

[12, 19, 22].

In sports settings, coaches create a context through which their coaching style can support

(need-supportive) or thwart (need-thwarting) athletes’ fulfilment of psychological needs [18,

23]. On the one hand, need-supportive coaches can promote athletes’ autonomous motivation

(more self-determined behaviour). This type of motivation has a significant impact on athletes’

long-term sports participation and performance progression, as it is associated with better

learning, effort, and persistence [19, 24]. On the other hand, need-thwarting coaches can pro-

mote athletes’ controlled motivation (externally regulated behaviour), which is considered less

optimal as it is related to negative outcomes like burn-out and failure [18, 24, 25]. Due to the

cognitive deficits of athletes with II (e.g., self-regulation and decision-making), this population

tends to be more reliant on others [26] and could subsequently lead their coaches to adopt a

more need-supportive coaching style. Moreover, these cognitive deficits could lead athletes

with II to judge and respond differently to their coaches’ coaching styles compared to athletes

without II [11, 15].
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In an effort to ensure an inclusive and fair sporting system, there has been a growing

emphasis on mainstreaming disability sports in recent years [27]. Mainstreaming aims to inte-

grate disability and non-disability sports organisations and to offer a range of possible and

inclusive sports and exercise opportunities to people with disabilities [28]. Athletes of all abili-

ties and their coaches play a central role in supporting the mainstreaming development. There-

fore, to offer appropriate inclusive sports environments to people with II, it is imperative to

understand more about their sports performance progression and motivations as well as the

coach-athlete relationship. Additionally, a better knowledge about the differences of the afore-

mentioned variables between people with and without II could facilitate a smoother main-

streaming in sports and offer more exercise pathways to people with II [27]. However, as

athletes with II are one of the most understudied populations in sports settings, it is not well-

documented how to properly include them in sports and how to guide coaches during this

process [29]. Moreover, even if it is evident that coaches could affect athletes’ motivation and

sports performance development, especially for athletes without II [23–25], it is not yet clear

the impact of II on sports performance progression and motivation. Moreover, it is still

unknown the role of coaches towards athletes with II and how this might differ compared to

athletes without II. In this study, we chose to focus on coaches’ reports because by exploring

coaches’ perceptions of their athletes’ performance progression and motivation, we can better

examine the relationships between these perceptions and their coaching styles. We can also

explore how coaches’ perceptions can promote (or restrict) the inclusion of people with II in

sports [30, 31]. The researchers are aware of the lurking danger of promoting intellectual able-

ism when a proxy respondent is preferred over a person with II [32] thus, their future studies

aim to ‘give a voice to the voiceless’. For this study however, the exploration of the athletes’

motivation and progression from different perspectives will give us the opportunity to explore

the coach-athlete relationship in sports settings more deeply [30].

Therefore, this study is based on the theoretical framework of SDT, and it aims to examine

if: 1) there are differences in sports performance progression and motivation orientations

between athletes with and without II as reported and perceived by their coaches, 2) there are

differences in coaching styles between coaches of athletes with and without II, and 3) coaching

styles are predictors of sports performance progression and motivation orientation in athletes

with and without II. We hypothesize that: 1) coaches of athletes with II perceive their athletes

to have made less progression in their sports performance and have adopted more controlled

types of motivation compared to athletes without II, 2) coaches of athletes with II will adopt a

need-supportive coaching style, compared to coaches of athletes without II, and 3) coaching

styles are predictors of sports performance progression and motivation orientation in athletes

with II and these predictors differ between the two groups (II and non-II).

Materials and methods

Participants and recruitment

Recruitment of coaches of athletes with and without II was done through sports organisations,

recreational centres and sports clubs via phone calls and e-mails (from January until May of

2021). The authors did not have access to information that could identify individual partici-

pants during or after data collection. Two hundred and sixty-six coaches with coaching experi-

ence in different sports (e.g., athletics, gymnastics, basketball, football etc.) consented to

participate (45.9% coaches of athletes with II). Coaches’ average age was 40 (SD = 16, range 17

to 81 years old) and 58.6% of them were male. The mean coaching experience for coaches

working with athletes with II was 11 years (SD = 10) while coaches of athletes without II had a

mean average coaching experience of 15 years (SD = 12). Both groups of coaches had
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experience coaching a variety of individual and team sports, like fencing, boccia, archery, ath-

letics, football, and basketball. We included coaches who were fluent in English, had at least

one year of coaching experience, and whose athletes were adolescents or adults (aged 12 or

above) with or without II. Coaches were asked to act as proxy respondent for a group of per-

sons (athletes with or athletes without II) [33] and provide their overall view of their athletes’

motivation, similarly to Rocchi [34]. For comparability purposes, their athletes with or without

II were categorized into the ‘participation’ or ‘performance’ stage of sports development (focus

on sports skills development with experience in local or regional, recreational competitive

events) [35]. Athletes with II must meet the criteria for diagnosis of II as set by the British Psy-

chological Society [9]: limitations in intellectual and adaptive functioning with an IQ� 70,

limitations in social, practical, and conceptual skills, and manifested before the age of 18 years.

The study was reviewed and approved by the Institutional Ethics Board.

Materials and methods

Coaches of athletes with and without II completed questionnaires via an online platform

(JISC). All coaches completed the 3 questionnaires overviewed below, which lasted approxi-

mately 20 minutes.

Rated performance (coaches’ reports of athletes’ sports performance progression).

This instrument is completed by coaches and is used to investigate the extent to which the ath-

letes had progressed in the (a) physical, (b) tactical, (c) technical, and (d) psychological domain

over the past year [36]. As this is an objective measurement of athletes’ perceived sports perfor-

mance progression, the rate of progression was based on the sports performance abilities of

the group of athletes and how coaches perceived their expected rate of improvement. These

items are combined and form an intraindividual athletic performance scale (total performance

progression). The scale uses a 7-point scale, ranging from 1 (strong regression) to 7 (strong

progression) and showed excellent internal consistency [36]. Due to the lack of exercise and

training routine during the COVID-19 outbreak, coaches were instructed to complete the

questions retrospectively.

Revised sports motivation scale—perceived player motivation. This instrument is

founded on the SDT [18] and assesses coaches’ perspectives of athletes’ reasons for participat-

ing in sports (e.g., ‘because they feel better about themselves when they do play’; ‘because peo-

ple around them reward them when they do play’) [34, 37]. The scale measures sports

motivation according to six types of behavioural regulation—intrinsic regulation, integrated

regulation, identified regulation (under the autonomous motivation subscale; 9 items), intro-

jected regulation, external regulation (under the controlled motivation subscale; 6 items), and

amotivation (3 items). The scale uses a 7-point scale, ranging from 1 (does not correspond at

all) to 7 (corresponds completely). This instrument showed a strong factor structure and

acceptable internal consistency [34].

Interpersonal behaviours questionnaire—self (IBQ-self). This questionnaire is also

founded on the SDT [18] and assesses coaches’ reports of their own interpersonal behaviours

(IBQ-self) in sports settings [38]. The questionnaire consists of 24 items (e.g., ‘when I am with

my athletes, I provide valuable feedback’; ‘when I am with my athletes. I pressure them to

adopt certain behaviours’) and six subscales—autonomy-supportive, competence-supportive,

relatedness-supportive (collectively they form the need-supportive scale), and autonomy-

thwarting, competence-thwarting, and relatedness-thwarting (collectively they form the

need-thwarting scale). The measure uses a 7-point scale, ranging from 1 (do not agree at all)

to 7 (completely agree) and showed a strong factor structure, internal consistency, and

validity [38].
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Statistical analysis

Perusal of the data using the Shapiro-Wilk test of normality suggests that the assumption of

normality is violated. Therefore, we conducted a series of non-parametric analyses. To address

aims 1 and 2 (e.g., differences in perceived total performance progression, perceived motiva-

tion orientation and coaching styles), we conducted a rank MANOVA to test if there were dif-

ferences in autonomous motivation, controlled motivation, amotivation, total performance

progression, need-supportive, and need-thwarting differences (six dependent variables)

between the reports of coaches of athletes with and coaches of athletes without II (group; inde-

pendent variable).

To address aim 3 (e.g., predictors of total performance progression and motivation orienta-

tion), we first performed two Spearman correlation analyses to assess the relationship between

the variables for each group. Variables indicating significant correlations with coaching styles

were entered into a series of Additive Nonparametric Regressions (Generalized additive

model), with need-supportive and need-thwarting coaching styles as independent variables.

The statistical analyses were performed using R, version 4.1.1, and the level of significance was

set at p� .05.

Results

The rank MANOVA analysis showed that there were no group differences between coaches’

need-supportive (p = .53) and need-thwarting style (p = .41) and no group differences between

perceived athletes’ amotivation (p = .63). Furthermore, perceived autonomous motivation was

significantly lower (p< .001) and perceived controlled motivation was significantly higher in

athletes with II compared to athletes without II (p< .001). Finally, perceived total performance

progression of athletes with II was significantly higher compared to athletes without II (p =

.01) (see Table 1 for the descriptive data, and Fig 1 for the univariate post-hoc comparisons

between the variables).

Results of the Spearman Correlation analyses indicated that both coaching styles (need-sup-

portive and need-thwarting) were significantly correlated with autonomous motivation and

amotivation in II and non-II group (p< .001). Additionally, both coaching styles were signifi-

cantly correlated with the total performance progression in non-II group (p< .001) (see

Table 1. Descriptive statistics of need-supportive, need-thwarting, performance progression, autonomous motivation, controlled motivation and amotivation for

athletes with and without II.

Variable Source N Mdn (IQR) M (SD)

Need-Supportive II 122 68.00 (17.00) 66.02 (11.59)

Non-II 144 71.00 (19.50) 66.36 (12.67)

Need-Thwarting II 122 31.00 (21.00) 32.95 (12.65)

Non-II 144 31.50 (26.50) 35.56 (16.34)

Performance Progression II 122 22.00 (5.00) 21.19 (4.21)

Non-II 144 21.00 (6.00) 19.82 (4.38)

Autonomous Motivation II 122 44.00 (15.00) 43.75 (9.72)

Non-II 144 51.00 (12.50) 49.83 (9.91)

Controlled Motivation II 122 29.00 (8.00) 29.34 (5.93)

Non-II 144 25.00 (7.50) 25.40 (6.08)

Amotivation II 122 8.00 (6.00) 8.36 (4.36)

Non-II 144 8.00 (6.50) 8.63 (4.48)

N = number of items (coaches’ reports). Mdn = Median, IQR = Interquartile Range, M = mean. SD = standard deviation.

https://doi.org/10.1371/journal.pone.0296164.t001
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Table 2). Therefore, only these variables were entered into the series of Additive Nonparamet-

ric Regression analyses.

A series of Additive Nonparametric Regressions were run to examine if need-supportive and

need-thwarting were predictors of autonomous motivation and amotivation in the II group. A

second series of Additive Nonparametric Regressions were run to examine if need-supportive

and need-thwarting were predictors of autonomous motivation, amotivation and total perfor-

mance progression in non-II group. Results showed that a need-supportive coaching style posi-

tively predicted autonomous motivation in athletes with and without II (p< .001, adj. R2 = .28

and p = .00, adj. R2 = .47 respectively). It also negatively predicted amotivation in athletes with

II (p = .00, adj. R2 = .25). Additionally, a need-thwarting coaching style positively predicted

amotivation in athletes with and without II (p = .02, adj. R2 = .25 and p< .001, adj. R2 = .37

respectively), and negatively predicted autonomous motivation in athletes without II (p = .00,

adj. R2 = .47). Fig 2 presents the partial effects plots with the approximate significance of smooth

terms for predictors of autonomous motivation and amotivation in athletes with and without

II. Neither coaching style significantly predicted total performance progression in both groups.

Discussion

This study aimed to shed light on athletes’ sports performance progression, athletes’ motiva-

tion orientations and coaching styles differences, as well as the relationships between these

Fig 1. Results of the rank MANOVA. Univariate post-hoc comparisons of Need-Supportive, Need-Thwarting, Total

Performance Progression, Autonomous Motivation, Controlled Motivation and Amotivation for athletes with and

without II. T = T Value, P = P Value (* shows the mean differences are significant at the .05 level; ** shows the mean

differences are significant at the .01 level; *** shows the mean differences are significant at the .001 level).

https://doi.org/10.1371/journal.pone.0296164.g001
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factors, as reported and perceived by coaches of athletes with and without II. The results did

not fully support our first hypothesis that coaches of athletes with II perceive their athletes to

have made less progress in their sports performance and have adopted more controlled types

of motivation compared to athletes without II. More specifically, coaches’ reports indicated

that athletes with II were perceived to progress more in their sports performance (total perfor-

mance progression) compared to athletes without II. However, as we hypothesised, coaches

reported and perceived that athletes with II adopt more controlled types of motivation than

athletes without II, and less autonomous types of motivation, than athletes without II.

A reason that total performance progression of athletes with II is perceived to be higher

could be due to lower long-term engagement in sports and the lower levels of physical fitness

and muscle strength of this population compared to athletes without II that previous studies

reported [39, 40]. However, due to the nature of the Rated Performance questionnaire (was

based on the perceived physical, tactical, technical, and psychological progression of the ath-

letes) and the plethora of different sports that coaches were coaching, we approach this argu-

ment with caution. More research based on objective measurements is needed to explore the

relationships between training age and physical fitness (e.g., fitness assessments that test the

strength and muscle mass alternations of athletes) with the sports performance progression of

athletes with II [41, 42].

However, as this study was based on coaches’ perceptions, a more appropriate explanation

for these findings could be the disability stereotype where achievements by people with disabili-

ties are rated more positively from the able-bodied society [43]. Thus, coaches of athletes with II

might unconsciously adopt different standards for sporting success and overestimate their total

performance progression [44]. For instance, coaches may have relatively low expectations from

their athletes with II, while a great physical, tactical, technical, and/or psychological progression

of them could be perceived by the coaches as paradoxical [38]. Additionally, coaches of athletes

with II tend to adopt a mentorship role, focus less on their athletes’ sports performance develop-

ment, and potentially underestimate the importance of nurturing the athletic identity that ath-

letes with II may wish to develop [45]. These attitudes may be well-intentioned however, when

Table 2. Spearman correlation matrix for need-supportive, need-thwarting, total performance progression, autonomous motivation, controlled motivation and

amotivation for -athletes with and without II.

Group Variable 1 2 3 4 5 6

II

1. Need-Supportive -

2. Need-Thwarting -.62** -

3. Total Performance Progression .13 -.08 -

4. Autonomous Motivation .51** -.45** -.01 -

5. Controlled Motivation -.06 .03 .13 -.19* -

6. Amotivation -.45** .41** -.24** -.41** .05 -

Non-II

1. Need-Supportive -

2. Need-Thwarting -.82** -

3. Total Performance Progression -.19* .24** -

4. Autonomous Motivation .65** -.57** .04 -

5. Controlled Motivation -.00 .10 .01 -.07 -

6. Amotivation -.48** .62** .10 -.45** .22** -

* Shows the mean differences are significant at the p < .05 level

** shows the mean differences are significant at the p < .01 level.

https://doi.org/10.1371/journal.pone.0296164.t002
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athletes with II accomplishments are portrayed as surprising and/or inspirational it can perpet-

uate ableism [38, 44]. If these unintentional (but still ableist) attitudes occur, this could make

the mainstreaming of disability sports more challenging for this population. Thus, there is a

necessity to reshape coaches’ assumptions of what athletes with II can and cannot do and help

them set realistic sports performance goals for their athletes. Moreover, even if we tried to

recruit coaches who are working with athletes with a similar stage of sports development, we

recognise that disability and non-disability sports organisations are not fully integrated [27]. As

a result, the training sessions, the opportunities for sports performance development, and par-

ticipation in competitive events may vary for athletes with and without II [27]. Consequently,

the coaches’ expectations regarding their athletes’ improvement may also differ between the two

groups and could partially explain the findings observed in this study.

Fig 2. Partial effects plots with partial residuals and standard errors (95% confidence interval) and approximate

significance of smooth terms for predictors of autonomous motivation and amotivation in athletes with and

without II. Edf = effective degrees of freedom, P = P Value (* shows the mean differences are significant at the .05

level; ** shows the mean differences are significant at the .01 level; *** shows the mean differences are significant at the

.001 level).

https://doi.org/10.1371/journal.pone.0296164.g002
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The results also indicated that athletes with II adopt more controlled types of motivation

compared to athletes without II and less autonomous types of motivation (as perceived by

their coaches). Previous research has shown that athletes with II exhibit higher ego orientation

and lower self-regulation compared to athletes without II [10, 46]. This could partly explain

the lower levels of long-term participation in sports of athletes with II compared to athletes

without II [47, 48], as autonomous motivation functions in a dyadic relationship with self-reg-

ulation and facilitates athletes’ long-term exercise engagement and persistent sports behaviour

compared to athletes who adopt more controlled forms of motivation [18, 24, 25]. The higher

level of perceived controlled motivation could be a result of the high levels of anxiety,

decreased confidence and social phobia experienced by people with II and may influence their

sports motivation [49, 50]. In addition, the lack of awareness and societal support that athletes

with II reported [51], could hinder the fulfilment of their relatedness’ needs [18] which could,

in turn, fuel more controlled types of motivation compared to athletes without II. However,

the motivational differences between athletes with and without II could have occurred due to

the difficulties of proxies (such as coaches) to recognise that people with II can have a good,

personally meaningful life [32, 43, 44] and accept the role of people with II in their own auton-

omous decision-making [32]. Coaches in sports settings tend to prioritise their own aspira-

tions and perspectives regarding the needs of people with II, potentially overshadowing their

athletes’ sports motivations [45]. In addition, coaches may observe that the social environment

(e.g., parents) hinders the decision-making of people with II and consequently adopt an over-

protective stance towards them [45]. Thus, coaches may perceive that the sports participation

of athletes with II depends more on external and less on internal motivations compared to ath-

letes without II, but further research is needed to explore the level of intellectual ableism in

coaching settings and give equal attention to both athletes with II and their coaches [32].

The results of our study did not support our second hypothesis, indicating that the coaching

style between the two groups is similar. Given the coaching experience of the participants,

with both groups having an average coaching experience of over 10 years, it is unlikely that the

observed similarities in coaching styles can be attributed to a lack of experience or their experi-

ence differences. A possible explanation for the coaching style similarities could be that most

of the coaches of athletes with II come from mainstream sports and have a traditional coaching

education background [52]. Previous studies in sports for people without II showed that

coaching behaviour is influenced by athletes’ motivation [53, 54]. However, the different moti-

vation orientations of athletes with and without II and the similar coaching styles of their

coaches, indicate that coaching behaviour towards athletes with II seems less adapted to ath-

letes’ motivation. Moreover, these findings could indicate that coaches may have difficulties in

adapting their approach to the needs of athletes with II; thus, more effort is needed to enhance

the autonomous motivation of this population. Due to the reciprocal relationship between

coaching behaviour and athletes’ motivation [54], future qualitative research should further

investigate the coach-athlete relationship in II sports, coaches’ practices, how and why they

implement them, and how beneficial this could be for their athletes’ long-term sports partici-

pation and development.

The series of additive nonparametric regression analyses partially supported our third

hypothesis, indicating that coaching styles are predictors of motivation orientation in athletes

with II and that these predictors differ between the two groups (II and non-II). Specifically, the

results show that the coaches’ need-supportive style is a predictor of the autonomous motiva-

tion (positive) and amotivation (negative) of athletes with II. At the same time, coaches’ need-

thwarting style positively predicts amotivation in this population (Fig 2). These findings indi-

cate the importance of the coach-athlete relationship in II sports and suggest that athletes with

II may have the capability to respond accordingly to different coaching styles contrary to
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common beliefs [15]. For example, athletes with II may feel a sense of ownership and enjoy-

ment as well as reduced feelings of disinterest when their coaches take time to understand

their feelings and needs and provide them with choices and encouragement (need-supportive

coaching style) [23, 25]. Additionally, they may feel disengaged, demotivated, and uninterested

in participating in sports when their coaches tend to be controlling or neglectful of their needs

(need-thwarting coaching style) [23].

The findings also highlight the necessity of coaches to nurture the basic psychological needs

of athletes with II. Coaches of athletes with II may wish to provide their athletes with choices

and meaningful rationales for the assigned exercises and show trust in their capabilities regard-

less of their cognitive limitations. They could also consider giving them clear and simplified

instructions and providing them the opportunity to express their needs and anxieties in a

socially safe and supportive sports environment [24]. These attitudes may be essential for ath-

letes with II, a population dealing with increased anxiety, social phobia, and decreased confi-

dence [49] and tending to adopt more controlled types of motivation. Coaches’ need-

supportive style may increase athletes’ chances to adopt more autonomous motivation regula-

tions, avoid amotivation, increase their positive affect [23], facilitate their self-regulatory devel-

opment and inspire their long-term engagement in sports [24]. Contrariwise, coaches who

thwart athletes’ basic psychological needs could engender feelings of pressure, failure, and

loneliness [23], demotivate them from continued sports participation (amotivation), and

increase their chances of depression and burnout [23]. Thus, it is optimistic that coaches of

athletes with II are trying to connect with their athletes, promote the social interaction, and

focus on their athletes’ positive emotions in sports settings. However, more research is needed

to assess the efficiency of their approach and how they can promote a fertile ground for their

athletes’ long-term engagement in sports [45].

It is also important to explore the different role that the coaching styles have in athletes with

and without II. It seems that the need-supportive style predicts autonomous motivation only

in athletes with II. On the other hand, the need-thwarting style predicts amotivation only in

athletes without II. The impaired cognitive abilities of athletes with II could lead them to

respond differently to environmental cues (e.g., coaches’ attitude) and react dissimilarly to

coaching styles compared to athletes without II [9, 11, 13]. These differences, along with the

different motivation orientations between athletes with and without II, should be taken into

consideration in future sports disability education programs. It is thus crucial to educate

coaches of athletes with II on how to effectively deal with the cognitive deficits of this popula-

tion, interact with them appropriately, and provide effective support for their basic psychologi-

cal needs [52, 55]. Nonetheless, education for coaches regarding disabilities will be beneficial

and will facilitate the mainstreaming development in sports only if the coaches acknowledge

that each athlete (II and non-II) has a unique personality, and that they should adapt their

behaviour to each athlete’s needs in order to foster meaningful athlete-coach relationships

[56, 57]. Currently, coaching education opportunities within disability sports are still lacking,

which makes it even more challenging for coaches to gain any advanced learning about the

most progressive and effective ways to coach athletes with II and offer them inclusive sports

opportunities [52].

This study presented some limitations that need to be addressed. First, due to the lack of

validated self-report instruments that measure motivation orientations in athletes with II, this

study was based on coaches’ perception of athletes’ motivation orientations. However, the

communication difficulties that athletes with II experience could lead their coaches to misin-

terpret their needs, behaviours, and motives [58]. Future studies should investigate the role of

significant others (e.g., coaches, carers, parents, peers) in fostering different motivation orien-

tations. Future research should also aim to develop appropriate and valid instruments that
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measure motivational regulations among athletes with II. Another limitation of the study is

the absence of qualitative feedback in the survey data. Qualitative approaches, like interviews

with coaches and athletes with II, could provide a deeper understanding of the coach-athlete

relationship in disability sports and capture nuanced information that our quantitative

approach alone may not revealed [59]. Thus, future studies could use a mixed-methods

approach (combining qualitative and quantitative methods) to obtain a more comprehensive

picture of the problem [59]. Future studies should also ensure the active involvement of partic-

ipants with II and their contribution to the research process. Additionally, it is crucial for these

studies to also consider other relevant stakeholders (e.g., family members, support staff, policy

makers) in examining the coach-athlete relationship in disability sports and the inclusive prac-

tices towards athletes with II [45]. Another limitation is also the lack of device-based measure-

ments that investigate the sports performance progression of athletes. A criticism of self-report

measurements of sports performance development is that they could be affected by coaches’

bias towards athletes who have specific roles within the team [60]. However, due to COVID-19

restrictions during the data collection process, it was not feasible to include device-based mea-

surements of sports performance. Future work could integrate both device-based and self-

report performance assessments to gain a better understanding of athletes’ progression and

better support their long-term development in sports performance settings [60].

Conclusion

In summary, this paper gives some insights about the significance of the coach-athlete relation-

ship in sports and the importance of a need-supportive coaching style to enhance autonomous

motivation and prevent the amotivation of athletes with II. While self-reported coaching styles

were similar between coaches of athletes with and coaches of athletes without II, their percep-

tions of their athletes’ performance progression and motivation orientations seemed to differ.

This might have occurred due to the differences in sports opportunities and experiences

between athletes with and without II and/or due to the different sports standards that their

coaches adopt. Thus, it is important to offer appropriate training and knowledge to coaches

about disability sports and the adaptations needed to effectively coach athletes with II and to

appropriately offer them inclusive sports activities.
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2. Pestana MB, Barbieri FA, Vitório R, Figueiredo GA, Mauerberg-deCastro E. Effects of physical exercise

for adults with intellectual disabilities: A systematic review. Journal of Physical Education. 2018; 29:

e2920.

3. Chen MD, Tsai HY, Wang CC, Wuang YP. The effectiveness of racket-sport intervention on visual per-

ception and executive functions in children with mild intellectual disabilities and borderline intellectual

functioning. Neuropsychiatric Disease and Treatment. 2015; 11:2287–97. Epub https://doi.org/10.

2147/NDT.S89083 PMID: 26366083.

4. Dailey S, Alabere R, Michalski J, Brown C. Sports experiences as anticipatory socialization: How does

communication in sports help individuals with intellectual disabilities learn about and adapt to work?.

Communication Quarterly. 2020; 68:499–519. https://doi.org/10.1080/01463373.2020.1821737

5. Hutzler Y, Korsensky O. Motivational correlates of physical activity in persons with an intellectual dis-

ability: a systematic literature review. Journal of Intellectual Disability Research. 2010; 54(9):767–86.

https://doi.org/10.1111/j.1365-2788.2010.01313.x PMID: 20712695

6. Robinson S, Fraser-Thomas JL, Balogh R, Lunsky Y, Weiss JA. Individual and Contextual Correlates of

Frequently Involved Special Olympics Athletes. American Journal on Intellectual and Developmental

Disabilities. 2018; 123(2):164–75. https://doi.org/10.1352/1944-7558-123.2.164 PMID: 29480776

7. Salaun L, Berthouze-Aranda SE. Physical fitness and fatness in adolescents with intellectual disabili-

ties. Journal of Applied Research in Intellectual Disabilities. 2012; 25(3):231–9. Epub https://doi.org/10.

1111/j.1468-3148.2012.00659.x PMID: 22489034.

8. Burns J, Khudair M, Hettinga FJ. Intellectual Impairment. In: Davison R, Smith PM, Price M. J, Hettinga

FJ, Tew G, Bottoms L, editors. Sport and Exercise Physiology Testing Guidelines: Volume I— Sport

Testing: Routledge; 2022. p. 347–55.

9. British Psychological Society. Learning Disability: Definitions and Contexts. Leicester: British Psycho-

logical Society; 2000.

10. Sakalidis KE, Burns J, Van Biesen D, Dreegia W, Hettinga FJ. The impact of cognitive functions and

intellectual impairment on pacing and performance in sports. Psychology of Sport and Exercise. 2021;

52:101840.

11. Van de Vliet P, Rintala P, Frojd K, Verellen J, van Houtte S, Daly DJ, et al. Physical fitness profile of

elite athletes with intellectual disability. Scandinavian Journal of Medicine & Science in Sports. 2006; 16

(6):417–25. https://doi.org/10.1111/j.1600-0838.2006.00539.x PMID: 17121644

12. Van Biesen D, Hettinga FJ, McCulloch K, Vanlandewijck Y. Pacing Profiles in Competitive Track

Races: Regulation of Exercise Intensity Is Related to Cognitive Ability. Frontiers in Physiology. 2016; 20

(7):624. https://doi.org/10.3389/fphys.2016.00624 PMID: 28066258

13. Van Biesen D, Hettinga FJ, McCulloch K, Vanlandewijck YC. Pacing Ability in Elite Runners with Intel-

lectual Impairment. Medicine & Science in Sports & Exercise. 2017; 49(3):588–94. https://doi.org/10.

1249/MSS.0000000000001115 PMID: 27749685

14. Edwards AM, Abonie US, Hettinga FJ, Pyne DB, Oh TM, Polman RCJ. Practical and Clinical

Approaches Using Pacing to Improve Self-regulation in Special Populations such as Children and Peo-

ple with Mental Health or Learning Disabilities. Journal of Rehabilitation Medicine. 2021; 4(4):1000058.

https://doi.org/10.2340/20030711-1000058 PMID: 33968335

15. Coppens-Hofman MC, Terband H, Snik AF, Maassen BA. Speech Characteristics and Intelligibility in

Adults with Mild and Moderate Intellectual Disabilities. Folia Phoniatrica et Logopaedica. 2016; 68

(4):175–82. Epub https://doi.org/10.1159/000450548 PMID: 28118637.

16. Hettinga FJ, Konings MJ, Pepping GJ. The Science of Racing against Opponents: Affordance Competi-

tion and the Regulation of Exercise Intensity in Head-to-Head Competition. Frontiers in Physiology.

2017; 8:118. Epub https://doi.org/10.3389/fphys.2017.00118 PMID: 28293199.

17. Konings MJ, Hettinga FJ. Pacing Decision Making in Sport and the Effects of Interpersonal Competition:

A Critical Review. Sports Medicine. 2018; 48(8):1829–43. https://doi.org/10.1007/s40279-018-0937-x

PMID: 29799094

PLOS ONE Coaching athletes with Intellectual Impairments

PLOS ONE | https://doi.org/10.1371/journal.pone.0296164 December 22, 2023 12 / 14

https://doi.org/10.2147/NDT.S89083
https://doi.org/10.2147/NDT.S89083
http://www.ncbi.nlm.nih.gov/pubmed/26366083
https://doi.org/10.1080/01463373.2020.1821737
https://doi.org/10.1111/j.1365-2788.2010.01313.x
http://www.ncbi.nlm.nih.gov/pubmed/20712695
https://doi.org/10.1352/1944-7558-123.2.164
http://www.ncbi.nlm.nih.gov/pubmed/29480776
https://doi.org/10.1111/j.1468-3148.2012.00659.x
https://doi.org/10.1111/j.1468-3148.2012.00659.x
http://www.ncbi.nlm.nih.gov/pubmed/22489034
https://doi.org/10.1111/j.1600-0838.2006.00539.x
http://www.ncbi.nlm.nih.gov/pubmed/17121644
https://doi.org/10.3389/fphys.2016.00624
http://www.ncbi.nlm.nih.gov/pubmed/28066258
https://doi.org/10.1249/MSS.0000000000001115
https://doi.org/10.1249/MSS.0000000000001115
http://www.ncbi.nlm.nih.gov/pubmed/27749685
https://doi.org/10.2340/20030711-1000058
http://www.ncbi.nlm.nih.gov/pubmed/33968335
https://doi.org/10.1159/000450548
http://www.ncbi.nlm.nih.gov/pubmed/28118637
https://doi.org/10.3389/fphys.2017.00118
http://www.ncbi.nlm.nih.gov/pubmed/28293199
https://doi.org/10.1007/s40279-018-0937-x
http://www.ncbi.nlm.nih.gov/pubmed/29799094
https://doi.org/10.1371/journal.pone.0296164


18. Deci EL, Ryan RM. Intrinsic motivation and self-determination in human behavior. New York, USA:

Plenum Press; 1985.

19. Garcı́a-Calvo T, Cervelló E, Jiménez R, Iglesias D, Moreno-Murcia JA. Using self-determination theory

to explain sport persistence and dropout in adolescent athletes. The Spanish journal of psychology.

2010; 13(2):677–84. https://doi.org/10.1017/s1138741600002341 PMID: 20977017

20. Skordilis E, Greenlees I, Chrysagis N, Grammatopoulou E, Arriaga A, Vaquero F, et al. The effect of a

European-based exercise program upon the health-related physical fitness of individuals with intellec-

tual disabilities: The alive and kicking perspective. Journal of Sports Medicine and Therapy. 2019;

4:81–93. https://doi.org/10.29328/journal.jsmt.1001048

21. Hatton C. Intellectual disabilities–classification, epidemiology and causes. In: Emerson E, Hatton C,

Dickson K, Gone R, Caine A, Bromley J, editors. Clinical psychology and people with intellectual disabil-

ities. Chichester: Chichester: Wiley-Blackwell; 2012. p. 3–22.

22. Burns J. The impact of intellectual disabilities on elite sports performance. International Review Of

Sport And Exercise Psychology. 2015; 8(1):251–7. https://doi.org/10.1080/1750984x.2015.1068830

23. Bartholomew KJ, Ntoumanis N, Ryan RM, Thogersen-Ntoumani C. Psychological need thwarting in the

sport context: assessing the darker side of athletic experience. Journal of Sport and Exercise Psychol-

ogy. 2011; 33(1):75–102. https://doi.org/10.1123/jsep.33.1.75 PMID: 21451172

24. Mageau GA, Vallerand RJ. The coach-athlete relationship: a motivational model. Journal of Sports Sci-

ences. 2003; 21(11):883–904. https://doi.org/10.1080/0264041031000140374 PMID: 14626368

25. Teixeira PJ, Carraça EV, Markland D, Silva MN, Ryan RM. Exercise, physical activity, and self-determi-

nation theory: a systematic review. The international journal of behavioral nutrition and physical activity.

2012; 9(78). https://doi.org/10.1186/1479-5868-9-78 PMID: 22726453

26. Sterman J, Naughton G, Froude E, Villeneuve M, Beetham K, Wyver S, et al. Outdoor Play Decisions

by Caregivers of Children with Disabilities: a Systematic Review of Qualitative Studies. Journal Of

Developmental And Physical Disabilities. 2016; 28(6):931–57. https://doi.org/10.1007/s10882-016-

9517-x

27. Kitchin PJ, Peile C, Lowther J. Mobilizing capacity to achieve the mainstreaming of disability sport. Man-

aging Sport and Leisure. 2019; 24:424–44.

28. Misener L, Darcy S. Managing disability sport: From athletes with disabilities to inclusive organisational

perspectives. Sport Management Review. 2014; 17(1):1–7. https://doi.org/10.1016/j.smr.2013.12.003

29. Teodorescu S, Bota A. Teaching and coaching young people with intellectual disabilities: a challenge

for mainstream specialists. In: Hassan D, Dowling S, McConkey R, editors. Sport, Coaching and Intel-

lectual Disability: Routledge; 2014. p. 103–19.

30. Kundu P, Cummins D. Morality and conformity: The Asch paradigm applied to moral decisions. Social

Influence. 2013; 8(4):268–79. https://doi.org/10.1080/15534510.2012.727767

31. Bandura A. Social Cognitive Theory: An Agentic Perspective. Annual Review Of Psychology. 2001; 52

(1):1–26. https://doi.org/10.1146/annurev.psych.52.1.1 PMID: 11148297

32. Campbell N. The intellectual ableism of leisure research: Original considerations towards understanding

well-being with and for people with intellectual disabilities. Journal of Intellectual Disabilities. 2021; 25

(1):82–97. Epub https://doi.org/10.1177/1744629519863990 PMID: 31303105.

33. Cohen M. Proxy respondent. In: Lavrakas PJ, editor. Encyclopedia of survey research methods Sage

Publications, Inc.; 2008. p. 632–4.

34. Rocchi M. Contexts, Motivation, and Coaching Behaviours–A Self-Determination Theory Perspective

on Coach-Athlete Relationships Ottawa, Canada: University of Ottawa; 2016.

35. Eady J. Practical Sports Development. London: Pitman; 1995.

36. Mouratidis A, Vansteenkiste M, Lens W, Sideridis G. The motivating role of positive feedback in sport

and physical education: evidence for a motivational model. Journal of Sport and Exercise Psychology.

2008; 30(2):240–68. https://doi.org/10.1123/jsep.30.2.240 PMID: 18490793

37. Pelletier L, Rocchi M., Vallerand R, Deci E, Ryan R. The Revised Sport Motivation Scale. Psychology of

Sport and Exercise. 2013; 14:329–41.

38. Rocchi M, Pelletier L, Desmarais P. The validity of the Interpersonal Behaviors Questionnaire (IBQ) in

sport. Measurement in Physical Education and Exercise Science. 2017; 21(1):15–25. https://doi.org/10.

1080/1091367X.2016.1242488.

39. Stanish H, Curtin C, Must A, Phillips S, Maslin M, Bandini L. Does physical activity differ between youth

with and without intellectual disabilities? Disability And Health Journal. 2019; 12:3. https://doi.org/10.

1016/j.dhjo.2019.02.006 PMID: 30914263

40. Carmeli E, Imam B, Merrick J. The relationship of pre-sarcopenia (low muscle mass) and sarcopenia

(loss of muscle strength) with functional decline in individuals with intellectual disability (ID). Archives of

PLOS ONE Coaching athletes with Intellectual Impairments

PLOS ONE | https://doi.org/10.1371/journal.pone.0296164 December 22, 2023 13 / 14

https://doi.org/10.1017/s1138741600002341
http://www.ncbi.nlm.nih.gov/pubmed/20977017
https://doi.org/10.29328/journal.jsmt.1001048
https://doi.org/10.1080/1750984x.2015.1068830
https://doi.org/10.1123/jsep.33.1.75
http://www.ncbi.nlm.nih.gov/pubmed/21451172
https://doi.org/10.1080/0264041031000140374
http://www.ncbi.nlm.nih.gov/pubmed/14626368
https://doi.org/10.1186/1479-5868-9-78
http://www.ncbi.nlm.nih.gov/pubmed/22726453
https://doi.org/10.1007/s10882-016-9517-x
https://doi.org/10.1007/s10882-016-9517-x
https://doi.org/10.1016/j.smr.2013.12.003
https://doi.org/10.1080/15534510.2012.727767
https://doi.org/10.1146/annurev.psych.52.1.1
http://www.ncbi.nlm.nih.gov/pubmed/11148297
https://doi.org/10.1177/1744629519863990
http://www.ncbi.nlm.nih.gov/pubmed/31303105
https://doi.org/10.1123/jsep.30.2.240
http://www.ncbi.nlm.nih.gov/pubmed/18490793
https://doi.org/10.1080/1091367X.2016.1242488
https://doi.org/10.1080/1091367X.2016.1242488
https://doi.org/10.1016/j.dhjo.2019.02.006
https://doi.org/10.1016/j.dhjo.2019.02.006
http://www.ncbi.nlm.nih.gov/pubmed/30914263
https://doi.org/10.1371/journal.pone.0296164


Gerontology and Geriatrics. 2012; 55(1):181–5. Epub https://doi.org/10.1016/j.archger.2011.06.032

PMID: 21764145.

41. Sale DG. Neural adaptation to resistance training. Medicine & Science in Sports & Exercise. 1988; 20(5

Suppl):S135–45. https://doi.org/10.1249/00005768-198810001-00009 PMID: 3057313

42. Fry AC. The role of resistance exercise intensity on muscle fibre adaptations. Sports Medicine. 2004;

34(10):663–79. https://doi.org/10.2165/00007256-200434100-00004 PMID: 15335243

43. Silva C, Howe P. The (In)validity of Supercrip Representation of Paralympian Athletes. Journal Of Sport

And Social Issues. 2012; 36(2):174–94. https://doi.org/10.1177/0193723511433865

44. Howe P, Silva C. The cyborgification of paralympic sport. Movement & Sport Sciences. 2017; 97(3):17.

https://doi.org/10.3917/sm.097.0017

45. Sakalidis KE, Fadeeva A, Hettinga FJ, Ling FCM. The role of the social environment in inclusive sports

participation—Identifying similarities and challenges in athletes with and without Intellectual Disabilities

through coaches’ eyes: A qualitative inquiry. PLoS One. 2023; 18(1):e0280379. https://doi.org/10.1371/

journal.pone.0280379 PMID: 36630463

46. Hutzler Y, Oz M, Barak S. Goal perspectives and sport participation motivation of Special Olympians

and typically developing athletes. Research In Developmental Disabilities. 2013; 34(7):2149–60. Epub

https://doi.org/10.1016/j.ridd.2013.03.019 PMID: 23643768.

47. World Health Organization. Global action plan on physical activity 2018–2030: more active people for a

healthier world. 2018. https://apps.who.int/iris/handle/10665/272722

48. Dairo YM, Collett J, Dawes H, Oskrochi GR. Physical activity levels in adults with intellectual disabilities:

A systematic review. Preventive Medicine Reports. 2016; 4:209–19. Epub https://doi.org/10.1016/j.

pmedr.2016.06.008 PMID: 27413684.

49. Kevan F. Challenging behaviour and communication difficulties. British Journal of Learning Disabilities.

2003 31(2):75–80.

50. Ruiz MC, Appleton PR, Duda JL, Bortoli L, Robazza C. Social Environmental Antecedents of Athletes’

Emotions. International Journal of Environmental Research and Public Health. 2021; 18(9). Epub

https://doi.org/10.3390/ijerph18094997

51. Hansen E, Nordén H, Ohlsson M. Adolescents with intellectual disability (ID) and their perceptions of,

and motivation for, physical activity and organised sports. Sport, Education And Society. 2021:1–14.

https://doi.org/10.1080/13573322.2021.1969909

52. Campbell N, Stonebridge J. Coaching athletes with intellectual disabilities. Same thing but different? In:

Wallis J, Lambert J, editors. Sport Coaching with Diverse Populations: Theory and Practice. 1st ed:

Routledge; 2020.

53. McLean KN, Mallett CJ. What motivates the motivators? An examination of sports coaches. Physical

Education & Sport Pedagogy. 2012; 17(1):21–35.

54. Samah IH, Adekalu SO, Omar ZB, Ismail IA. Influence of coaches’ behavior on athletes’ motivation:

Malaysian sport archery experience. 2013.

55. Cregan K, Bloom GA, Reid G. Career evolution and knowledge of elite coaches of swimmers with a

physical disability. Research Quarterly for Exercise and Sport. 2007; 78(4):339–50. https://doi.org/10.

1080/02701367.2007.10599431 PMID: 17941538

56. Becker A. It’s not what they do, it’s how they do it: athlete experiences of great coaching. International

Journal Of Sports Science & Coaching. 2009; 33(1):75–102. https://doi.org/10.1123/jsep.33.1.75

57. Elliott JM, McCullick BA. Exceptional adaptability in collegiate coaching. Sports Coaching Review.

2019; 8(3):199–223. https://doi.org/10.1080/21640629.2018.1480735

58. Smith M, Manduchi B, Burke E, Carroll R, McCallion P, McCarron M. Communication difficulties in

adults with Intellectual Disability: Results from a national cross-sectional study. Research in Develop-

mental Disabilities. 2020; 97:103557. Epub https://doi.org/10.1016/j.ridd.2019.103557 PMID:

31874425.

59. Kroll T, Neri MT, Miller K. Using mixed methods in disability and rehabilitation research Rehabilitation

nursing: the official journal of the Association of Rehabilitation Nurses. 2005; 30(3):106–13. https://doi.

org/10.1002/j.2048-7940.2005.tb00372.x PMID: 15912675

60. McIntosh S, Kovalchik S, Robertson S. Comparing subjective and objective evaluations of player perfor-

mance in Australian Rules football. PLoS One. 2019; 14(8):e0220901. Epub https://doi.org/10.1371/

journal.pone.0220901 PMID: 31412064.

PLOS ONE Coaching athletes with Intellectual Impairments

PLOS ONE | https://doi.org/10.1371/journal.pone.0296164 December 22, 2023 14 / 14

https://doi.org/10.1016/j.archger.2011.06.032
http://www.ncbi.nlm.nih.gov/pubmed/21764145
https://doi.org/10.1249/00005768-198810001-00009
http://www.ncbi.nlm.nih.gov/pubmed/3057313
https://doi.org/10.2165/00007256-200434100-00004
http://www.ncbi.nlm.nih.gov/pubmed/15335243
https://doi.org/10.1177/0193723511433865
https://doi.org/10.3917/sm.097.0017
https://doi.org/10.1371/journal.pone.0280379
https://doi.org/10.1371/journal.pone.0280379
http://www.ncbi.nlm.nih.gov/pubmed/36630463
https://doi.org/10.1016/j.ridd.2013.03.019
http://www.ncbi.nlm.nih.gov/pubmed/23643768
https://apps.who.int/iris/handle/10665/272722
https://doi.org/10.1016/j.pmedr.2016.06.008
https://doi.org/10.1016/j.pmedr.2016.06.008
http://www.ncbi.nlm.nih.gov/pubmed/27413684
https://doi.org/10.3390/ijerph18094997
https://doi.org/10.1080/13573322.2021.1969909
https://doi.org/10.1080/02701367.2007.10599431
https://doi.org/10.1080/02701367.2007.10599431
http://www.ncbi.nlm.nih.gov/pubmed/17941538
https://doi.org/10.1123/jsep.33.1.75
https://doi.org/10.1080/21640629.2018.1480735
https://doi.org/10.1016/j.ridd.2019.103557
http://www.ncbi.nlm.nih.gov/pubmed/31874425
https://doi.org/10.1002/j.2048-7940.2005.tb00372.x
https://doi.org/10.1002/j.2048-7940.2005.tb00372.x
http://www.ncbi.nlm.nih.gov/pubmed/15912675
https://doi.org/10.1371/journal.pone.0220901
https://doi.org/10.1371/journal.pone.0220901
http://www.ncbi.nlm.nih.gov/pubmed/31412064
https://doi.org/10.1371/journal.pone.0296164

