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A B S T R A C T   

The association between physical activity (PA) and mental health in typically developing children has been 
amply documented, but little is known about the corresponding association in children with special educational 
needs (SEN). This systematic review aimed to synthesize the evidence for the association between PA and mental 
health in children with SEN. A systematic literature search of five databases (PsycINFO, SPORTDiscus, PubMed, 
Web of Science, and CINAHL) was conducted, and the publication year was between October 2010 and February 
2021. Two researchers performed abstract and full text screening and extracted the data independently. Inclusion 
and exclusion criteria followed the PICOS framework, and the quality of eligible studies was assessed using the 
McMaster critical review form. Eighteen studies that met the inclusion criteria and had quality ratings ≥ 60% 
were included in this review. PA was positively associated with overall psychological well-being and its subtypes 
(including enjoyment, self-worth, self-competence, mental wellness, and quality of life), and negatively associ-
ated with anxiety and fatigue. Body composition, age, and sex were moderators of the association. The findings of 
this review indicated that PA was consistently associated with mental health in children with SEN. These as-
sociations were the most powerful when PA was conducted in unstructured types such as free play and recess 
activities. Structured types including physical education classes were more strongly related to mental health than 
overall PA (combined structured and unstructured types). Future PA interventions are needed to promote mental 
health in children with SEN.   

1. Introduction 

Mental health disorders result in lifelong mental health problems and 
unhealthy social development in children and adolescents (World 
Health Organization, 2019), and mental health is defined as a state of 
well-being in an individual’s work and life and enables individuals to 
contribute to their communities (Downs et al., 2018). Psychological 
well-being, such as enjoyment, life satisfaction, and self-concept, is 
considered as efficient psychological functioning; whereas psychologi-
cal ill-being is reflected in the presence of negative affect and psycho-
logical malfunctioning such as stress, anxiety, depression, fatigue, and 
burnout (Stebbings et al., 2012). Both psychological well-being and 
psychological ill-being should be considered when assessing mental 
health (Rodriguez-Ayllon et al., 2019). As far as children with SEN are 
concerned, nearly 60% of this group have problems in speech and lan-
guage, emotional-behavioral regulation, or schoolwork (Young et al., 
2019). Compared to their typically developing peers, children with SEN 
are at greater risk of developing mental health problems such as anxiety 

and self-harm (Downs et al., 2018; Emerson et al., 2010; Licence et al., 
2019). 

The association of PA with mental health in typically developing 
children has been extensively studied over the past four decades (Biddle 
et al., 2019). Evidence shows that regular PA participation is positively 
associated with self-perception, self-efficacy, self-esteem, and confi-
dence in typically developing children (Ahn & Fedewa, 2011; Martin, 
2013). The positive effects of PA on mental health in children could be 
explained by neurobiological, psychosocial, and behavioral mechanisms 
(Lubans et al., 2016). Despite these benefits, children or adolescents 
with SEN tend to engage in much less PA and exhibit far higher seden-
tary behaviors than their typically developing peers (Corvey et al., 2016; 
Sit et al., 2020). Sedentary behavior may lead to less PA time, excessive 
screen-based media exposure, social isolation, and feelings of loneliness, 
resulting in mental health problems (Rodriguez-Ayllon et al., 2019). 
Previous studies have shown that PA is positively associated with mental 
health such as enjoyment (Jin et al., 2018; Martin et al., 2013; Palisano 
et al., 2011), self-perception (Batey et al., 2014; Li et al., 2018; Martin 
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et al., 2013; Ng et al., 2014; Te Velde et al., 2018), and mental wellness 
(Brunes et al., 2015; Giese et al., 2017; Puce et al., 2019); and is nega-
tively associated with anxiety and depression (Brunes et al., 2015; 
Fiorilli et al., 2016; Gawrilow et al., 2016; Whitney et al., 2019a, 2019b) 
and fatigue (Maher et al., 2015) in children with SEN. The strength of 
the associations varies according to different PA types. This includes out- 
of-school time PA (Arbour-Nicitopoulos et al., 2018), school-based PA 
(Hartmann et al., 2010), leisure-time PA (Dahan-Oliel et al., 2012), 
organized sports (Sahlin & Lexell, 2015), and physical education (Kraft 
et al., 2019). 

Several reviews have focused on the associations between PA and 
mental health in children with SEN. One review studied the relationship 
between dance and self-concept in children with SEN but found no as-
sociations (May et al., 2021). Another systematic review demonstrated 
that self-efficacy could be an essential factor associated with PA in 
children with physical disabilities (Bloemen et al., 2015). Other reviews 
have found positive effects of PA on several mental health dimensions 
for children with SEN, including psychological well-being (Arbour- 
Nicitopoulos et al., 2018), self-efficacy (Kapsal et al., 2019), self-esteem 
(Dahan-Oliel et al., 2012), anxiety (Cerrillo-Urbina et al., 2015), and 
depression (Veneri et al., 2018). One review suggested that the effects of 
PA might be moderated by age, environment, and social factors 
(Rodriguez-Ayllon et al., 2019). Therefore, a comprehensive assessment 
of any possible association is required, which covers several types of 
SEN, mental health dimensions, different PA types, and moderators, to 
enable more general conclusions to be drawn. 

Consequently, the aims of the study were (1) to systematically collate 
and synthesize the findings of recent observational studies conducted to 
date, and (2) to examine the evidence for the associations between 
different PA types and mental health dimensions in children with SEN. 

2. Methods 

This systematic review was conducted in accordance with the 
Preferred Reporting Items for Systematic Review and Meta-Analysis 
(PRISMA) guidelines (Moher et al., 2009). The PRISMA guidelines 
contain 27 items (see Appendix A) and act as a reference for the critical 
appraisal of published systematic reviews (Moher et al., 2009). A pro-
tocol for this review was registered with PROSPERO 
(CRD42021238181). 

2.1. Search strategy 

A systematic search was conducted using PsycINFO (OVID), 
SPORTDiscus (EBSCO), PubMed (NIBI), CINAHL (EBSCO), and Web of 
Science databases, and followed the PICOS (population, intervention, 
comparison, outcome, study design) framework (Stern et al., 2014). The 
initial search was conducted in October 2019 and then performed again 
in February 2021, and the publication year was between October 2010 
and February 2021. The search strategy followed a previous study 
(Aromataris & Riitano, 2014), and two researchers (WY and CHPS) were 
involved in the process. Four terms were used in the search: (1) special 
educational needs, (2) children and adolescents, (3) physical activity, 
and (4) mental health. The search strategy in the PubMed database is 
shown in Appendix B. 

2.2. Selection procedure and eligibility criteria 

After all duplicates were removed, two reviewers independently 
screened the titles, abstracts, and full text of the search studies. Refer-
ences were imported and uploaded to Endnote X9, and the reviewers 
resolved any disagreements through discussion. The inter-rater reli-
ability between the two reviewers was moderate (k = 0.61) for full-text 
screening. 

The inclusion and exclusion criteria followed the PICOS framework 
(Stern et al., 2014). The PICOS framework was modified, excluding I =

interventions and C = comparison. Inclusion criteria for eligible studies 
were: (1) population: children or adolescents aged 5–17 years with SEN; 
(2) outcome: measured and reported at least one outcome on PA such as 
physical education, Special Olympics, exercise, and sports; measured 
and reported at least one outcome on mental health such as self- 
perception, enjoyment, mental wellness, anxiety, depression, and fa-
tigue; (3) study design: observational studies (including cross-sectional, 
longitudinal, cohort, and case-control studies), and published in a peer- 
reviewed journal with full text in English from October 2010 to February 
2021. The exclusion criteria were: (1) outcome: without any outcomes 
on PA or mental health; (2) study design: case studies, qualitative 
studies, intervention studies, or reviews; published as a conference 
poster, conference abstract, protocol, or commentary; or published 
earlier than October 2010. 

2.3. Data extraction 

Data extraction followed the Cochrane handbook for systematic re-
views of interventions (Higgins et al., 2019). Further, the following data 
were extracted by two researchers (WY & CHPS) from each of the 
eligible studies: author, year, country, participant characteristics (i.e., 
number of participants, age, sex, and disability type), research design, 
different PA types (i.e., unstructured PA, structured PA, and overall PA 
[combined]; Kinder et al., 2020), moderators (i.e., body composition, 
sex, and age), measures of PA, dimensions of mental health (i.e., psy-
chological well-being and psychological ill-being; Rodriguez-Ayllon 
et al., 2019), measures of mental health, and mental health outcomes 
(positive association, negative association, no association). 

2.4. Quality assessment 

The McMaster Critical Review Form (Law et al., 1998) was used to 
assess the risk of bias in the included studies (see Appendix C). It con-
tains 13 criteria, of which five were chosen in this review: design, 
sample in detail, outcome measures reliable, valid outcome measures, 
and analysis method. In ranking the quality of papers numerically, a 
scoring system was formulated. One mark was allocated for each “yes” 
answer and no marks for a “no” answer, and the ranking process was 
conducted by a researcher (WY). The top mark was 5, and only those 
studies that scored 3 or above (i.e., quality ratings ≥ 60%) could provide 
the best recommendations. 

2.5. Data synthesis 

Table 1 shows the method for rating the evidence of the association 
between PA and mental health (Sallis et al., 2000; Li et al., 2016). If 33% 
or fewer of the included articles showed significant associations, there 
was no association "0" in code meaning. If 34–59% of the included ar-
ticles reported statistically significant outcomes, the result was identi-
fied as an inconsistent association "?" in code meaning. If more than 60% 
of the included articles illustrated significant outcomes, it was classified 
as positive association "+" or negative association "-" When the number 
of included articles was over 3, the symbols of "00", "??", "++", "–" could 
be used in summary code. 

Table 1 
The strength of evidence of the association between PA and mental health.  

% of studies supporting the association Summary code Code meaning 

1–33 0 No association 
34–59 ? Inconsistent 

association 
60–100 + Positive association 

– Negative association  

W. Yang et al.                                                                                                                                                                                                                                   
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3. Results 

3.1. Study selection 

A total of 3,708 original articles were obtained from five databases. 
After duplicates were removed, 2,652 articles remained, and 2,465 of 
these articles were excluded after their titles and abstracts were 
screened. A further 171 articles were removed after their full texts were 
screened for the following reasons: 7 for non-available full-texts, 2 for 
non-English contexts, 54 for non-observational or non-quantitative de-
signs, 84 for non-relevant outcomes, 3 for publication years, and 21 for 
ages and measures. A further screening was performed in February 2021 
and two more papers were included. This left us with 18 studies for 
inclusion in the systematic review. Fig. 1 shows the PRISMA flowchart of 
the search and screening process. 

3.2. Characteristics of included studies 

A summary of the author, year, country, participant characteristics, 
and design is shown in Table 2. The sample size used in the 18 included 
studies ranged from 29 to 1,059, and 11 studies included more than 100 

participants (Giese et al., 2017; Jin et al., 2018; Ng et al., 2014; Palisano 
et al., 2011; Puce et al., 2019; Te Velde et al., 2018; Shikako-Thomas 
et al., 2013; Whitney et al., 2019a, 2019b; Gür et al., 2020; Gallego- 
Méndez et al., 2020). The age range of participants was between 5 and 
17 years, with the smallest mean age 9.8 ± 2 years (Palisano et al., 
2011), and the largest mean age 17.4 ± 3.7 years (Puce et al., 2019). 
There were 15 cross-sectional studies (Batey et al., 2014; Fiorilli et al., 
2016; Giese et al., 2017; Jin et al., 2018; Li et al., 2018; Maher et al., 
2015; Martin et al., 2013; Ng et al., 2014; Puce et al., 2019; Te Velde 
et al., 2018; Shikako-Thomas et al., 2013; Whitney et al., 2019a, 2019b; 
Gür et al., 2020; Gallego-Méndez et al., 2020), one longitudinal study 
(Gawrilow et al., 2016), and two cohort studies (Brunes et al., 2015; 
Palisano et al., 2011). The included studies were conducted mainly in 
Western countries. Six studies were conducted in the USA (Jin et al., 
2018; Li et al., 2018; Martin et al., 2013; Palisano et al., 2011; Whitney 
et al., 2019a, 2019b), two in Canada (Batey et al., 2014; Shikako- 
Thomas et al., 2013), two in Italy (Fiorilli et al., 2016; Puce et al., 
2019), two in Germany (Gawrilow et al., 2016; Giese et al., 2017), and 
one in Norway (Brunes et al., 2015), Finland (Ng et al., 2014), the 
Netherlands (Te Velde et al., 2018), Australia (Maher et al., 2015), 
Turkey (Gür et al., 2020), and Spain (Gallego-Méndez et al., 2020). 

Fig. 1. PRISMA flowchart showing the literature searching and screening process.  
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Furthermore, seven types of SEN were included in this review: three 
included papers discussing physical disability (Maher et al., 2015; Puce 
et al., 2019; Te Velde et al., 2018), three for intellectual disability 
(Fiorilli et al., 2016; Puce et al., 2019; Whitney et al., 2019a), three for 
cerebral palsy (Palisano et al., 2011; Shikako-Thomas et al., 2013; 
Whitney et al., 2019b), three for visual impairment (Brunes et al., 2015; 
Giese et al., 2017; Gür et al., 2020), two for developmental coordination 
disorder (Batey et al., 2014; Li et al., 2018), two for attention deficit 
hyperactivity disorder (ADHD) (Gawrilow et al., 2016; Gallego-Méndez 
et al., 2020), and one for hearing impairment (Martin et al., 2013). 
Moreover, two studies focused on several types of disabilities (Jin et al., 
2018; Ng et al., 2014). 

A summary of PA, mental health, and outcomes is shown in Table 3. 
Five studies were restricted to unstructured PA (leisure-time PA, recre-
ational PA, free time PA, and free play), four studies to structured PA 
(organized sports, Paralympics, Special Olympics, and physical educa-
tion), and seven studies to overall PA (combined). For the measures of 
PA, nine studies used self-reported measurements (WHO Health 
Behavior in School-aged Children Study, National Youth Fitness Survey, 
Participation Questionnaire, Godin Leisure-Time Exercise Question-
naire, Children’s Assessment of Participation and Enjoyment, Adoles-
cent Lifestyle Profile-Revised 2 Physical Activity subscale, National 
Health Survey of Spain 2017), four articles were objectively evaluated 
by accelerometers (RT3 Triaxial Actual Accelerometer, GT3X + Accel-
erometer) or pedometers (OMRON Pedometers), and three studies used 
parent-reported measurements (National Survey of Children’s Health, 
Paediatric Outcome Data Collection Inventory). As for the measures of 
mental health, that were the most frequently used were scales (Self-ef-
ficacy Scales, Spiritual Well-being Scale, 5-point daily diary scale, 
PedsQL Multidimensional Fatigue Scale, Barrier Self-efficacy Scale, 
Physical Activity Enjoyment Scale, Rosenberg Self-esteem Scale, Self- 
perception Profile for Children, Self-perception for Adolescents, Exer-
cise Self-efficacy Scale), and others were questionnaires (Strengths and 
Difficulties Questionnaire, WHO Five Well-being Index, Hopkins 
Symptom Checklists, Psychological General Well-being Index), and 
survey (Short Form 12-Mental Component Summary). 

3.3. Quality assessment 

Table 4 shows the quality assessment results of the reviewed studies. 
A total of 10 studies (55.6%) received the maximum score of five, which 
focused on self-efficacy (Batey et al., 2014; Martin et al., 2013), self- 
worth (Li et al., 2018; Te Velde et al., 2018), self-competence (Shi-
kako-Thomas et al., 2013), mental wellness (Puce et al., 2019), 
depression (Gawrilow et al., 2016), anxiety and depression (Brunes 
et al., 2015), fatigue (Maher et al., 2015) and enjoyment (Palisano et al., 
2011). Two studies (11%) received a score of four about self-esteem (Ng 
et al., 2014) and quality of life (Gallego-Méndez et al., 2020); and six 
studies (33%) scored three on enjoyment (Jin et al., 2018; Gür et al., 
2020), mental wellness (Giese et al., 2017), and anxiety and depression 
(Fiorilli et al., 2016; Whitney et al., 2019a, 2019b). All included studies 
met the criteria of design, sample in detail, and the analysis method. 
However, five studies did not show outcome measure reliability, and six 
studies had no outcome measure validity. In general, all of the included 
studies scored at least 3, indicating that they possessed quality ratings ≥
60% and met the criteria of quality assessments. 

3.4. Summary of findings 

Table 5 presents the associations between PA and mental health in 
children with SEN divided by psychological well-being (13 of 19 out-
comes, 68%) and psychological ill-being (9 of 16 outcomes, 56%). The 
evidence of associations between PA and overall psychological well- 
being was consistent and positive. Among the four psychological well- 
being outcomes (enjoyment, self-perception, mental wellness, and 
quality of life), PA was positively associated with enjoyment (3 of 4 
outcomes, 75%; Jin et al., 2018; Palisano et al., 2011; Gür et al., 2020), 
but not inconsistently associated with self-perception (4 of 9 outcomes, 
44%; Li et al., 2018; Te Velde et al., 2018; Shikako-Thomas et al., 2013). 
Among the self-perception subtypes, PA was positively associated with 
self-worth (2 of 3 outcomes, 67%; Li et al., 2018; Te Velde et al., 2018) 
and self-competence (2 of 2 outcomes, 100%; Shikako-Thomas et al., 
2013). PA was also found to be positively associated with quality of life 
(2 of 2 outcomes, 100%; Gallego-Méndez et al., 2020) and mental 
wellness (4 of 4 outcomes, 100%; Brunes et al., 2015; Giese et al., 2017; 

Table 2 
Summary of characteristics of reviewed studies (n = 18).  

No. Author/Year/Country Participants’ characteristics Design 
N Age (M ± SD) Sex (M:F) Disability type 

1 Batey et al. (2014); Canada 29 13.3 ± 0.48 19:10 DCD Cross-sectional 
2 Brunes et al. (2015); Norway 46 12–17 21:25 VI Cohort study 
3 Fiorilli et al. (2016); Italy 93 PA:16.31 ± 1.55 

C:16.06 ± 1.39 
54:39 ID Cross-sectional 

4 Gawrilow et al. (2016); Germany 38 14.37 ± 1.88 18:20 ADHD Longitudinal 
5 Giese et al. (2017); Germany 115 16 ± 3.1 67:48 VI Cross-sectional 
6 Jin et al. (2018); 

US 
251 5–15 129:112 SD Cross-sectional 

7 Li et al. (2018); 
US 

79 13.45 ± 0.38 30:49 DCD Cross-sectional 

8 Maher et al. (2015); Australia 65 8–17 35:30 PD Cross-sectional 
9 Martin et al. (2013); US 64 14.1 ± 2.1 42:22 HI Cross-sectional 
10 Ng et al. (2014); Finland 1059 14.76 ± 1.06 463:596 SD Cross-sectional 
11 Palisano et al. (2011); US 288 9.8 ± 2 166:122 CP Cohort study 
12 Puce et al. (2019); Italy 200 PA:17.4 ± 3.7 

C:17 ± 3.7 
93:107 PD / ID Cross-sectional 

13 Te Velde et al. (2018); 
Netherlands 

195 14.3 ± 2.8 116:79 PD Cross-sectional 

14 Shikako-Thomas et al. (2013) 
Canada 

187 15.4 ± 2.2 110:75 CP Cross-sectional 

15 Whitney et al. (2019a); US 423 6–17 268:155 ID Cross-sectional 
16 Whitney et al. (2019b); US 133 6–17 84:49 CP Cross-sectional 
17 Gür et al. (2020); Turkey 139 13.0 ± 1.23 78:61 VI Cross-sectional 
18 Gallego-Méndez et al. (2020); Spain 496 10.81 ± 2.04 274:222 ADHD Cross-sectional 

Note: ADHD: attention-deficit/ hyperactivity disorder; C: control group; CP: cerebral palsy; DCD: developmental coordination disorder; HI: hearing impairment; ID: 
intellectual disorder; PA: physical activity group; PD: physical disorder; SD: several types of disabilities; VI: visual impairment. 
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Palisano et al., 2011), which included mental well-being (1 of 1 
outcome, 100%; Brunes et al., 2015), psychological and general well- 
being (1 of 1 outcome, 100%; Puce et al., 2019), and emotional well- 
being (2 of 2 outcomes, 100%; Giese et al., 2017; Puce et al., 2019). 

Three psychological ill-being outcomes (anxiety, depression, and 
fatigue) were included in the review, and the evidence of associations 
between PA and overall psychological ill-being was inconsistent. There 
was a negative association between PA and anxiety (3 of 5 outcomes, 
60%; Fiorilli et al., 2016; Brunes et al., 2015; Whitney et al., 2019a, 
2019b), but an inconsistent association between PA and depression (4 of 
7 outcomes, 57%; Brunes et al., 2015; Fiorilli et al., 2016; Gawrilow 
et al., 2016; Whitney et al., 2019a, 2019b). Only one article studied 
fatigue, which was divided into three subtypes: sleep and rest fatigue, 
cognitive fatigue, and general fatigue (Maher et al., 2015). PA was found 
to be negatively associated with sleep and rest fatigue (1 of 1 outcome, 
100%), but not general fatigue (0 of 1 outcome, 0%) and cognitive fa-
tigue (0 of 1 outcome, 0%). 

Body composition, sex, and age were used as moderators in our re-
view. It was found that PA was positively associated with body 
composition values and that better body composition values led to better 
mental wellness (Giese et al., 2017). There were stronger evidence of PA 
and mental wellness associations in boys and younger children with SEN 

than in girls and older children with SEN respectively (Puce et al., 2019). 
One study reported a higher level of fatigue associated with PA in girls 
and younger children with SEN than in their male and older counter-
parts respectively (Maher et al., 2015). 

Table 6 illustrates the associations between PA and mental health 
according to PA types. PA was grouped into unstructured, structured, 
and overall PA (combined) (Kinder et al., 2020; Mota & Esculcas, 2002). 
The results showed that unstructured PA and structured PA was posi-
tively associated with mental health rather than overall PA (combined). 
Meanwhile unstructured PA had the strongest evidence with mental 
health (8 of 10 outcomes, 80%), such as mental wellness, enjoyment, 
self-competence, quality of life, anxiety, and depression (Brunes et al., 
2015; Palisano et al., 2011; Shikako-Thomas et al., 2013; Gallego- 
Méndez et al., 2020). The association between structured PA and mental 
health was stronger such as anxiety, depression, mental wellness, and 
self-worth (5 of 8 outcomes, 63%; Fiorilli et al., 2016; Puce et al., 2019; 
Te Velde et al., 2018) than that of overall PA (combined) with anxiety, 
depression, mental wellness, enjoyment, self-worth, and fatigue (9 of 17 
outcomes, 53%; Gawrilow et al., 2016; Giese et al., 2017; Jin et al., 
2018; Li et al., 2018; Maher et al., 2015; Whitney et al., 2019b; Gür 
et al., 2020), and overall PA (combined) was the most frequently studied 
topic. 

Table 3 
Summary of PA, mental health and outcomes of reviewed studies (n = 18).  

No. Author/Year PA Mental Health Outcomes 
Types Measures Dimensions Measures 

1 Batey et al. (2014) Overall PA 
(Daily PA) 

RT3 Triaxial Actual 
Accelerometer 

Self-efficacy The self-efficacy scale Barrier Efficacy 0 
Task Efficacy 0 

2 Brunes et al. 
(2015) 

Unstructured PA (Leisure- 
time PA) 

Self-report 
(WHO HBSC Study) 

Mental Wellness, 
Anxiety, Depression 

SCL/SWB Mental Well-being +
Anxiety-, Depression - 

3 Fiorilli et al. 
(2016) 

Structured PA (Special 
Olympic) 

Self-report 
(Special Olympic 
Swimming) 

Anxiety, Depression SDQ-SR/ 
SDQ-P 

Anxiety, Depression: 
Parent Report - 
Self-Report 0 

4 Gawrilow et al. 
(2016) 

Overall PA 
(Daily PA) 

Pedometer 
(OMRON HJ-113) 

Depression Daily diary Depression: 
Within Person - 
Between Person 0 

5 Giese et al. (2017) Overall PA 
(Daily PA) 

OMRON Walking Style Pro 
Pedometers 

Mental Wellness The WHO-Five Well-being 
Index 

Emotional Well-being +

6 Jin et al. (2018) Overall PA 
(Daily PA) 

Self-report 
(National Youth Fitness 
Survey) 

Enjoyment National Youth Fitness 
Survey 

Enjoyment: 
5-11yrs +
12-15yrs +

7 Li et al. (2018) Overall PA (Organized Sport 
and Active Free Play) 

Self-report 
(PQ) 

Self-worth SPPC Global Self-worth: 
Male +
Female +

8 Maher et al. 
(2015) 

Overall PA 
(Daily PA) 

GT3X + Accelerometer Fatigue PedsQL Multidimensional 
Fatigue Scale 

Total Fatigue - 
Sleep and Rest Fatigue - 
General Fatigue 0 
Cognitive Fatigue 0 

9 Martin et al. 
(2013) 

Unstructured PA (Leisure- 
time PA) 

Self-report 
(Godin Leisure-Time 
Exercise Questionnaire) 

Self-efficacy, 
Enjoyment 

BSE/PAE Barrier Self-efficacy 0 
PA Enjoyment 0 

10 Ng et al. (2014) Overall PA 
(MVPA) 

Self-report 
(WHO-HBSC) 

Self-esteem Rosenberg self-esteem scale Global Self-esteem: 
Male 0 
Female 0 

11 Palisano et al. 
(2011) 

Unstructured PA (Leisure and 
recreational PA) 

Parent-report 
(PODCI) 

Enjoyment CAPE Enjoyment +

12 Puce et al. (2019) Structured PA (Paralympic) Self-report 
(Paralympic Swimming) 

Mental Wellness PGWBI/ 
SF12-MCS 

Psychological and 
General Well-being +
Emotional Well-being +

13 Te Velde et al. 
(2018) 

Structured PA (Organized 
Sport) 

Self-report 
(RIVM) 

Self-worth SPPC, SPPA, the Exercise 
Self-efficacy Scale 

Global Self-worth 0 
Exercise Self-worth +

14 Shikako-Thomas 
et al. (2013) 

Unstructured PA (Leisure- 
time PA) 

Self-report 
(CAPE) 

Self-competence SPPA Job Competence +
Athletic Competence +

15 Whitney et al. 
(2019a) 

Overall PA 
(Daily PA) 

Parent-report 
(2016 NSCH) 

Anxiety, Depression 2016 NSCH Anxiety 0 
Depression 0 

16 Whitney et al. 
(2019b) 

Overall PA 
(Daily PA) 

Parent-report 
(2016 NSCH) 

Anxiety, 
Depression 

2016 NSCH Anxiety - 
Depression - 

17 Gür et al. (2020) Overall PA (Recess and 
physical education) 

ALPS-R2 Enjoyment Physical Activity Enjoyment 
Scale 

Enjoyment +

18 Gallego-Méndez 
et al. (2020) 

Unstructured PA (Free time 
PA) 

K61 in ENSE 2017 Quality of Life MAPPING CHU9D; KS9 Quality of Life: 
MAPPING CHU9D +
KS9 +

W. Yang et al.                                                                                                                                                                                                                                   
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4. Discussion 

This systematic review aimed to examine the association between PA 
and mental health in children with SEN. Further, it aimed to synthesize 
relevant evidence from cross-sectional, longitudinal, and cohort studies. 
In general, our findings showed consistent associations between PA and 
mental health, and there were positive and consistent associations be-
tween PA and overall psychological well-being. However, the associa-
tions between PA and overall psychological ill-being were inconsistent. 
Meanwhile, unstructured PA showed the strongest associations with 
mental health including mental wellness, enjoyment, self-competence, 
and quality of life. 

In this present review, we found strong evidence of positive associ-
ations between PA and enjoyment, self-worth, self-competence, mental 
wellness, and quality of life; and negative associations between PA and 
anxiety, and rest fatigue in children with SEN. A possible mechanism 
was concluded in a systematic review (Rodriguez-Ayllon et al., 2019), 
which reported that PA might change the brain’s structure and function, 

such as increasing brain-derived neurotrophic factor (BDNF), brain 
dopamine, serotonin, and noradrenaline concentrations, not only 
improve psychological well-being but also protect against psychological 
ill-being. However, there is a paucity of studies on PA and mental health 
associations in children with SEN. Previous studies have shown positive 
effects of PA on self-competence (Sahlin & Lexell, 2015), self-worth 
(McIntyre et al., 2015), quality of life (Toscano et al., 2018), mental 
wellness and enjoyment (Dahan-Oliel et al., 2012) in children with SEN. 
Moreover, there are positive effects of PA on reduced anxiety in children 
with cerebral palsy (Veneri et al., 2018), ADHD (Cerrillo-Urbina et al., 
2015), and special needs (Baron & Faubert, 2005). Concerning fatigue, 
there is limited evidence, though fatigue is positively associated with 
functional muscle strength in children with cerebral palsy (Balemans 
et al., 2015). Future observational studies are needed to investigate the 
relationship between PA and less-studied mental health in children with 
SEN. 

In our current review, we observed that there was an inconsistent 
association between PA and depression. Our findings were similar to a 
review of typically developing children, which reported small or null 
associations between PA and depression (Biddle & Asare, 2011). This 
inconsistency between PA and depression might be explained by the 
interrelationship between physical and psychiatric factors, which could 
influence mental health indicators (Rodriguez-Ayllon et al., 2019). We 
also observed that PA was not associated with self-efficacy or self- 
esteem. This finding, however, was contrary to a systematic review 
that suggested that PA was positively associated with self-efficacy in 
children with physical disabilities (Bloemen et al., 2015). 

Distinct mental health outcomes were analyzed in groups of un-
structured, structured, and overall PA (combined). Unstructured PA and 
structured PA showed consistent associations with mental health, but 
overall PA (combined) showed inconsistent associations. Unstructured 
PA such as leisure-time PA and out-of-school time PA is important for 
happiness and enjoyment in children with physical disabilities (Arbour- 
Nicitopoulos et al., 2018), and children with severe disability levels tend 
to engage more in unstructured PA (Fakolade et al., 2018). In our re-
view, we found that structured PA was associated with mental health, 
and previous studies also have indicated that structured PA has positive 
effects on mental health, such as self-control, self-concept, and quality of 
life in children with ADHD (Choi et al., 2016) and neurological dis-
abilities (Sahlin & Lexell, 2015). Meanwhile overall PA (combined) was 
the most frequently studied topic in our review, and this was consistent 
with previous studies, which concluded that both unstructured and 
structured PA participation types could improve quality of life in chil-
dren with neurodevelopmental disabilities (Dahan-Oliel et al., 2012). 
Moreover, both PA types should be applied to maximize PA’s positive 
effects (Kinder et al., 2019), and team sports have stronger mental 
health associations than individual sports (Rodriguez-Ayllon et al., 
2019). 

The associations in our present review were influenced by modera-
tors, such as body composition, sex, and age. In a study of children with 
visual impairment, the better their body composition values during PA, 
the more positive the association with mental wellness (Giese et al., 
2017). A similar association was reported, in that depression and fatigue 
were common in obese children with SEN, and obesity could influence 
the disability condition and restrict their PA participation (Reinehr 
et al., 2010). As for the moderating effects of age and sex, boys and 
younger children with SEN showed stronger evidence of an association 
between PA and mental wellness than did girls and older children with 
SEN (Puce et al., 2019). Meanwhile girls and younger children with SEN 
have more fatigue associated with PA than their counterparts (Maher 
et al., 2015). Previous articles also reported that boys have a higher 
enjoyment level in active PA than girls (Baksjøberget et al., 2017). Due 
to the lack of observational research, it was impossible to study a range 
of potential mediators and moderators, such as family socioeconomic 
status, enjoyment of PA, perceived sport competence, resilience, and 
social context; more studies are warranted in the future. 

Table 4 
Summary of quality assessment of reviewed studies (n = 18).  

Author & 
Year 

Design Sample 
in detail 

Outcome 
measures 
reliable 

Outcome 
measures 
valid 

Analysis 
method 

Total 

Batey et al. 
(2014) 

1 1 1 1 1 5 

Brunes 
et al. 
(2015) 

1 1 1 1 1 5 

Fiorilli 
et al. 
(2016) 

1 1 0 0 1 3 

Gawrilow 
et al. 
(2016) 

1 1 1 1 1 5 

Giese et al. 
(2017) 

1 1 0 0 1 3 

Jin et al. 
(2018) 

1 1 0 0 1 3 

Li et al. 
(2018) 

1 1 1 1 1 5 

Maher 
et al. 
(2015) 

1 1 1 1 1 5 

Martin 
et al. 
(2013) 

1 1 1 1 1 5 

Ng et al. 
(2014) 

1 1 1 0 1 4 

Palisano 
et al. 
(2011) 

1 1 1 1 1 5 

Puce et al. 
(2019) 

1 1 1 1 1 5 

Te Velde 
et al. 
(2018) 

1 1 1 1 1 5 

Shikako- 
Thomas 
et al. 
(2013) 

1 1 1 1 1 5 

Whitney 
et al. 
(2019a) 

1 1 0 0 1 3 

Whitney 
et al. 
(2019b) 

1 1 0 0 1 3 

Gür et al. 
(2020) 

1 1 0 0 1 3 

Gallego- 
Méndez 
et al. 
(2020) 

0 1 1 1 1 4 

Note: 1 = Yes, 2 = No. 
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Through data synthesis of observational studies assessing PA and 
mental health associations, we found that some of the psychological 
well-being and ill-being dimensions were associated with PA. At this 
time, research on this topic is inadequate, and the paucity of published 
papers limited the development of PA and mental health of children 
with SEN. Thus, this finding has some practical implications. In-
vestigators, society, and organizations should pay more attention to PA 

and children’s mental health with SEN. Research funding may help 
create useful programs and policies to assist children with SEN to 
improve PA levels and mental health conditions. 

Our study has several strengths. First, our present review examined 
the evidence for the associations between different PA types and mental 
health dimensions for children with different types of SEN. Second, we 
performed the review in accordance with the PRISMA guidelines and the 
PICOS framework, and we availed ourselves of a widely recognized 
benchmark for the included studies’ scientific rigor. Third, the McMaster 
Critical Review Form was used to examine the quality of the included 
articles and improve the reliability of our results and conclusions. 
Nevertheless, this review has several limitations. First, the heterogeneity 
of types of SEN, PA, mental health, and study designs limited the extent 
to which the included studies could be integrated and interpreted. 
Second, we only considered English-language articles in the present 
review, which may limit the population and cultural differences in the 
world range. Several questions deserve further study, notably more 
studies on the wider relationship between PA and mental health. Finally, 
the bidirectional relationship and meta-analysis of PA and mental health 
associations could be investigated in the future. 

5. Conclusion 

Findings from our present review suggested that PA was positively 
associated with overall psychological well-being, enjoyment, self-worth, 
self-competence, mental wellness, and quality of life; and was negatively 
associated with anxiety and fatigue in children with SEN. Concerning 
the different PA types, unstructured PA showed the strongest relation-
ship with mental health, and structured PA illustrated a stronger rela-
tionship with mental health than overall PA (combined). If further 
progress is to be made in the direction they indicate, greater attention 
should be given in the future to promote the mental health of children 
with SEN through participation in unstructured PA. 

This research did not receive any specific grant from funding 

Table 5 
Summary of associations between PA and mental health (well-being & ill-being) (n = 18).  

Correlates Related to PA Unrelated to PA Summary Code 
Bibliography no. Assoc. 

(-/+) 
Bibliography no. % of studies Assoc. 

(-/+/?/0) 

Psychological well-being:    13/19=
68% 

++

Enjoyment 6, 11, 17 + 9(1) 3/4 = 75% ++

Self-perception 7, 13(2), 14(1), 14(2)  1(1), 1(2), 9(2), 10, 13(1) 4/9 = 44% ?? 
Self-worth 7, 13(2) + 13(1) 2/3 = 67% ++

Self-efficacy   1(1), 1(2), 9(2) 0/3 = 0% 00 
Self-esteem   10 0/1 = 0% 0 
Self-competence 14(1), 14(2)   2/2 = 100% +

Mental wellness 2(1), 5, 12(1)a1, b1, 12(2) + 4/4 = 100% ++

Mental well-being 2(1)   1/1 = 100% +

Emotional well-being 5, 12(2) + 2/2 = 100% +

Psychological and general well-being 12(1) + 1/1 = 100% +

Quality of life 18(1), 18(2) + 2/2 = 100% +

Psychological ill-being:    9/16=
56% 

?? 

Anxiety 3(1), 2(2), 16(1) – 3(2), 15(1) 3/5 = 60% – 
Depression 4(1), 16(2), 2(3), 3(3) – 4(2), 3(4), 15(2) 4/7 = 57% ?? 
Fatigue (Total) 8(1)a2, b1 –  1/1 = 100% – 

General fatigue   8(2) 0/1 = 0% 0 
Sleep and rest fatigue 8(3) –  1/1 = 100% – 
Cognitive fatigue   8(4) 0/1 = 0% 0 

Overall Mental Health    22/35 = 63%  

Note: 1(1): result of barrier efficacy; 1(2): result of task efficacy; 2(1): result of mental well-being; 2(2): result of anxiety; 2(3): result of depression; 3(1): anxiety result 
from parent-report; 3(2): depression result from parent-report; ; 3(3): anxiety result from self-report; 3(4): depression result from self-report; 4(1): within-person result 
of depression; 4(2): between-person result of depression; 8(1): result of total fatigue; 8(2): result of general fatigue; 8(3): result of sleep and rest fatigue; 8(4): result of 
cognitive fatigue; 9(1): result of physical activity enjoyment; 9(2): result of barrier self-efficacy; 12(1): result of psychological and emotional well-being; 12(2): result of 
emotional well-being; 13(1): result of global self-worth; 13(2): result of exercise self-worth; 14(1): result of job competence; 14(2): result of exercise competence;15(1): 
result of anxiety; 15(2): result of depression; 16(1): result of anxiety; 16(2): result of depression; 18(1): results of MAPPING CHU9D; 18(2): results of KS9; a1: male >
female; a2: male < female; b1: younger > older; b2: younger < older; +: positive association; -: negative association; ?: inconsistent association; 0: no association. 

Table 6 
Summary of associations between PA and mental health (different PA types) (n 
= 18).  

Correlates Related to Mental Health Unrelated to Mental 
Health 

Summary 
Code 

Well-being Ill-being Bibliography no. % of study 

Unstructured 
PA 

2 (1), 11, 14 
(1), 14(2), 
18(1), 18(2) 

2(2), 2(3) 9(1), 9(2) 8/10 =
80% 

Structured PA 12(1), 12 
(2), 13(2) 

3(2), 3(4) 3(1), 3(3), 13(1) 5/8 = 63% 

Overall PA 5, 6, 7, 17 4(1), 8(1), 
8(3), 16 
(1), 16(2) 

1(1), 1(2), 4(2), 8 
(2), 8(4), 10, 15(1), 
15(2) 

9/17 =
53% 

Note: 1(1): result of barrier efficacy; 1(2): result of task efficacy; 2(1): result of 
mental well-being; 2(2): result of anxiety; 2(3) result of depression; 3(1): anxiety 
result from parent-report; 3(2): depression result from parent-report; 3(3): 
anxiety result from self-report; 3(4): depression result from self-report; 4(1): 
within-person result of depression; 4(2): between-person result of depression; 8 
(1): result of total fatigue; 8(2): result of general fatigue; 8(3): result of sleep and 
rest fatigue; 8(4): result of cognitive fatigue; 9(1): result of physical activity 
enjoyment; 9(2): result of barrier self-efficacy; 12(1): result of psychological and 
emotional well-being; 12(2): result of emotional well-being; 13(1): result of 
global self-worth; 13(2): result of exercise self-worth; 14(1): result of job 
competence; 14(2): result of exercise competence;15(1): result of anxiety; 15(2): 
result of depression; 16(1): result of anxiety; 16(2): result of depression; 18(1): 
result of MAPPING CHU9D; 18(2): result of KS9. 
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