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Background: Four out of five adolescents worldwide are physically inactive based on
recommended standards.

Aim: We determined whether physical activity is associated with lower behavioural challenges
in adolescents to promote buy-in from stakeholders.

Setting: KwaZulu-Natal province, South Africa, from January 2020 to March 2020.

Methods: A cross-sectional study was conducted among 187 adolescent learners (12-18 years)
from three government schools in KwaZulu-Natal Province, South Africa, from January to
March 2020. We fitted linear regression models between the Strengths and Difficulties
Questionnaire scores (total, internalising, externalising, and prosocial) and hours of physical
activity exposure, adjusting for demographic covariates, and depression history.

Results: The median age was 14.4 years (interquartile range = 1.36) and 75.9% of the participants
were females. Overall average and weekday physical activity were each associated with lower
total and externalising but higher pro-social scores. Depression was associated with higher
inactivity scores (total, internalising and externalising).

Conclusions: The article shows that physical activity can reduce the behavioural and emotional
problems in adolescents.

Contribution: Physical activity is critical for a healthy adolescent hood and needs to be actively
included in childhood development.

Keywords: physical activity; strengths and difficulties questionnaire; behavioural challenges;
depression; emotinal challenges.

Introduction

The adolescent period of life, from 10 years to 19 years, where people transition from childhood
to adulthood, is a critical phase of human development, particularly for laying the foundations
for good health and life outcomes.! As adolescence is a period of rapid physical, cognitive and
psychosocial growth,! the related pubertal tempo, which is the rate of transition to adulthood,
has implications for adolescent mood and behaviour, often leading to a myriad of emotional,
conduct, hyperactivity, peer problem, and anti-social behavioural disorders.>** These can
consequently affect adolescent life choices regarding alcohol and illicit drug use, risky sexual
practices, and physical activity, with potential consequences for their health and well-
being.*5678

The behavioural challenges adolescents face are also known to predominantly co-exist with
mental health disorders, such as depression,’'® with numerous evidence in the literature reporting
a bidirectional association.>!*"12 Physical activity can play a major role in reducing the occurrence
and consequences of behavioural and mental health disorders in children and adolescents.
Physical activity is known to improve brain health, cognition and academic performance, and
reduce symptoms of depression in adolescents.’* Accordingly, the World Health Organization
(WHO) recommends that children and adolescents aged 5 years-17 years should engage in a
minimum of 60 min of moderate-to-vigorous physical activity daily, mostly aerobic in nature.’
However, global estimates suggest that over 80% of adolescents are physically inactive, based on
these guidelines.>’
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Additional evidence on how physical activity affects other
health-related outcomes is important for creating buy-in
from relevant stakeholders. In this study, we investigated the
association between physical activity and behavioural
problems in South African adolescents.

Research methods and design

Study design, setting, participants, and
procedure

This cross-sectional study sampled 187 adolescent learners
(12 years-18 years) from three government schools in
KwaZulu-Natal province, South Africa, from January to
March 2020. All learners from Grades 8-11 from these schools
were provided with the study information via the teachers to
take home to inform their parents. Those who assented (with
parents or legal guardian permission) in writing were
enrolled into the study. In addition to obtaining written
assent, study participants were provided with a mental
health resource help sheet that included contact details for
mental health services. The Institutional Review Board at a
large public university and the provincial Department of
Education in South Africa, approved the research.

Measures

The study outcomes were emotional symptoms, conduct
problems, hyperactivity or inattention, peer relationship
problems, and prosocial behaviour. Parent and adolescent
versions of the strengths and difficulties short (25-item)
measure was used to assesses these five emotional and
behavioural subscales:'* emotional symptoms (five items);
conduct problems (five items); hyperactivity or inattention
(five items); peer relationship problems (five items); and
prosocial behaviour (five items). As a valid and widely
used instrument in developing countries’'®" including
South Africa,® the strengths and difficulties questionnaire
(SDQ) has been translated and used in isiZulu, the local
language of KwaZulu-Natal province, where the study took
place. In this investigation, we applied a three-factor sub-
scale model (internalising, externalising, and prosocial)
rather than the above-mentioned five subscales, based on fit
of confirmatory factor analyses undertaken by a South
Africa study?' The internalising SDQ problems involved
the SDQ’s emotional symptoms and peer relationship
problems subscales.?»? The externalising SDQ problems
involved the conduct problems and hyperactivity or
inattention subscales.?*? Each item was based on a 3-point
Likert scale (0 = not true, 1 = somewhat true, and 2 = certainly
true), and the total score for each of the three sub-scales
were calculated, with higher scores indicating greater
internalising and externalising challenges (with exception
of prosocial behaviour).

The Children’s Leisure Activities Survey (CLASS) was used
to measure physical leisure time activities, and as a valid and
reliable instrument,®? has been used in South Africa.?* The
questionnaire® asks participants the average time spent on
various activities (i.e. swimming, tennis, soccer, walking for
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leisure, walking as a means of travel to and from school just
to name a few) in minutes per day during weekday and
weekend days separately (expressed by average hours per
day in this study). The socio-demographic details were also
collected in our study and included age, gender, race, and
educational level, as well as lifetime history of depression
(based on self-report).

Statistical method

Two analyses were undertaken for this investigation. Firstly,
a descriptive summary of the socio-demographic and clinical
characteristics of our study participants. Secondly, we fitted
four separate linear regression models to examine the role of
physical activity against the SDQ ([1] total, [2] internalising,
[3] externalising, and [4] prosocial behaviour SDQ scores).
This was undertaken thrice to examine the role of total,
weekend, and weekday physical activity separately. The
regression models controlled for age, gender, race, school
grade and history of lifetime depression, with the data being
analysed using Stata v17.0 (Stata Corporation. Stata statistical
software release 17. College Station, Texas: Stata Corporation
LP; 2017).

Ethical considerations

All learners from Grades 8-11 from three government schools
were provided with the study information via the teachers to
take home to inform their parents. Those who assented (with
parents or legal guardian permission) in writing were
enrolled into the study. In addition to obtaining written
assent, study participants were provided with a mental
health resource help sheet that included contact details for

TABLE 1: Socio-demographic and clinical characteristics of adolescent learners
(N=187).

Variable Overall

n % Mean s.d.
Gender
Male 42 22.46
Female 142 75.94
Other 3 1.60
Grade
Grade 8 80 42.78 -
Grade 9 50 26.74 -
Grade 10 11 5.88 -
> Grade 11 46 24.60 -
Lifetime depression
No 153 85.47
Yes 26 14.53
SDQ learner scores
SDQ total - - 12.85 5.70
SDQ internalising - - 6.98 3.28
SDQ externalising - - 5.88 3.39
SDQ prosocial - - 7.60 1.86
Physical activity (hours per day)
Average physical activity - - 2.43 1.94
Weekend physical activity - - 2.47 2.71
Weekday physical activity - - 241 2.05

Note: For age the median = 14.39 and IQR = 1.36.

SDQ, strengths and difficulties questionnaire; s.d., standard deviation; IQR, interquartile
range.
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TABLE 2: Association between overall physical activity and strengths and difficulties questionnaire scores.

Variable SDQ total SDQ internalising SDQ externalising SDQ prosocial

B Coef. s.e. )4 B Coef. s.e. P B Coef. s.e. P B Coef. s.e. P
Age 0.34 0.53 0.526 0.09 0.31 0.772 0.25 0.34 0.461 -0.14 0.19 0.474
Gender
[Male] - - - - - - - - - - - -
Female 0.89 0.92 0.336 0.89 0.53 0.097 0.00 0.59 0.996 0.30 0.33 0.360
Other 0.10 3.05 0.973 0.20 1.76 0.907 -0.10 1.94 0.959 -0.26 1.09 0.811
Grade
[Grade 8] - - - - - - - - - - - -
Grade 9 -2.52 1.07 0.020 -0.95 0.62 0.124 =185/ 0.68 0.023 -0.21 0.38 0.581
Grade 10 -0.26 1.97 0.897 0.02 1.14 0.987 -0.27 1.25 0.827 0.70 0.71 0.325
>Grade 11 -1.23 1.80 0.493 0.49 1.03 0.634 -1.73 1.14 0.132 0.86 0.64 0.185
Lifetime depression
[No] - - - - - - - - - - - -
Yes 7.18 1.12 <0.001 4.04 0.64 <0.001 3.14 0.71 <0.001 -0.03 0.40 0.933
Average physical activity -0.45 0.20 0.026 -0.21 0.12 0.067 -0.24 0.13 0.065 0.20 0.07 0.007
(hours per day)
SDQ, strengths and difficulties questionnaire; s.e., standard error.
TABLE 3: Association between weekday physical activity and strengths and difficulties questionnaire.
Variable SDQ total SDQ Internalising SDQ externalising SDQ Prosocial

B Coef. s.e. )4 B Coef. s.e. )4 B Coef. s.e. )4 B Coef. s.e. V4
Age 0.36 0.53 0.500 0.097 0.307 0.753 0.26 0.34 0.436 -0.15 0.19 0.444
Gender
[Male] - - - - - - - - - - - -
Female 0.85 0.93 0.362 0.883 0.535 0.101 -0.03 0.59 0.953 0.32 0.33 0.329
Other 0.02 3.05 0.995 0.187 1.762 0.916 -0.17 1.94 0.931 -0.22 1.09 0.840
Grade
[Grade 8] - - - - - - - - - - - -
Grade 9 -2.46 1.07 0.023 -0.924 0.618 0.137 -1.54 0.68 0.025 -0.24 0.38 0.536
Grade 10 -0.04 1.97 0.985 0.119 1.138 0.917 -0.16 1.25 0.900 0.60 0.71 0.395
>Grade 11 SLlE] 1.79 0.529 0.579 1.035 0.577 -1.71 1.14 0.134 0.82 0.64 0.205
Lifetime depression
[No] - - - - - - - - - - - -
Yes 7.20 1.12 <0.001 4.058 0.644 <0.001 3.14 0.71 <0.001 -0.04 0.40 0.921
Weekday physical activity: -0.41 0.19 0.032 -0.165 0.109 0.132 -0.24 0.12 0.043 0.18 0.07 0.007
SDQ, strengths and difficulties questionnaire; s.e., standard error.
TABLE 4: Association between weekend physical activity and strengths and difficulties questionnaire.
Variable SDQ total SDQ internalising SDQ externalising SDQ prosocial

B Coef. s.e. Y4 B Coef. s.e. ) B Coef. s.e. Y4 B Coef. s.e. )
Age 0.30 0.54 0.573 0.07 0.31 0.827 0.24 0.34 0.491 -0.12 0.19 0.530
Gender
[Male] - - - - - - - - - - - -
Female 1.05 0.93 0.258 0.97 0.53 0.071 0.09 0.59 0.881 0.23 0.33 0.488
Other 0.37 3.07 0.905 0.34 1.76 0.848 0.03 1.95 0.987 -0.38 1.11 0.734
Grade
[Grade 8] - - - - - - - - - - - -
Grade 9 -2.54 1.08 0.020 -0.98 0.62 0.114 -1.55 0.69 0.025 -0.21 0.39 0.594
Grade 10 -0.42 2.00 0.834 -0.13 1.14 0.912 -0.29 1.27 0.818 0.76 0.72 0.291
> Grade 11 -0.96 1.81 0.596 0.55 1.03 0.592 -1.52 1.15 0.189 0.73 0.65 0.264
Lifetime depression
[No] - - - - - - - - - - - -
Yes 7.23 1.12 <0.001 4.06 0.64 <0.001 3.17 0.72 <0.001 -0.06 0.40 0.887
Weekend physical activity -0.21 0.15 0.148 -0.14 0.08 0.089 -0.07 0.09 0.457 0.09 0.05 0.094

(hours per day)

SDQ, strengths and difficulties questionnaire; s.e., standard error.

mental health services. The study was approved by the
University of KwaZulu-Natal Biomedical Research Ethics
Committee (BREC/00000503/2019) and the provincial

Department of Education. The study was conducted
according to acceptable research standards, including having

obtained informed consent of study participants.
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Results

Socio-demographic and clinical characteristics of
adolescent learners

A total of 187 students participated in the study and 75% of
them were female (n = 142, 75.9%) as indicated in Table 1.
With a median age of 14.4 (interquartile range [IQR] = 1.36),
26 study participants (14.5%) reported a lifetime history of
depression, based on self-report. Regardless of weekday or
weekend, the mean physical activity was approximately 2.4 h
per day.

Association between physical activity and
strengths and difficulties questionnaire

Our analyses yielded two important results, firstly, we found
that history of (lifetime) depression was significantly
associated with higher SDQ (total, internalising and
externalising) score. Secondly, we found that overall average
physical activity (Table 2) and weekday physical activity
(Table 3) were significantly associated with improvement in
SDQ (i.e. lower total and externalising, but higher prosocial
score). No significant association was detected against SDQ
internalising score or in the role of weekend physical activity
against any aspects of SDQ (Table 4).

Discussion

The results of the study revealed that physical activity can
reduce emotional and behavioural difficulties during the
rapid growth phase of adolescence. Specifically, higher levels
of weekday physical activity were associated with fewer
internalising and externalising problems of emotional
symptoms, conduct problems, hyperactivity or inattention
and peer relationship problems, and improved prosocial
behaviour in the adolescents. Although we found no
significant association between weekend physical activity
and SDQ scores, higher overall or weekly physical activity
was associated with lower total SDQ and higher prosocial
behaviour scores. The authors also found that adolescents
with a lifetime history of depression had more emotional and
behavioural problems, but there is no association between
lifetime history of depression and prosocial behaviour.

Other studies have demonstrated the effects of physical
activity in reducing emotional and behavioural problems
measured with the SDQ questionnaire in adolescents.?%%
The authors found some studies that showed an association
between concurrent depression” and mental health
disorders,* and higher scores on the emotional SDQ sub-
scale. Our finding of no association between weekend
physical activity and emotional and behavioural problems
in adolescents might partly be because most children and
adolescents are generally free to engage in physical activities
during the weekend as we saw the highest mean hours of
physical activity was recorded during the weekend.
Therefore, hours of physical activity during the weekend
are likely to be similar among children; hence, differences in
the overall physical activity are more reflected in extra
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activities conducted during the weekdays. This is consistent
with another recent larger study from the United Kingdom
that used objective measures of physical activity but found
no association between physical activity and SDQ scores®!
that may also be because of other confounders, such as the
intensity of the physical activity, which needs to be
explored.”

The study had some limitations. Firstly, the analyses used
cross sectional data and thus could not determine the
temporal link between physical activity, the emotional and
behavioural difficulties, and prosocial behaviour components
of the SDQ. Secondly, the sample size might be too small to
draw any conclusions, and hence the results might be prone
to some level of randomness, as weak statistical associations
between overall weekly physical activity and SDQ
internalising and externalising scores was found. Thirdly, the
authors used subjective measures of depression and self-
reported physical activity, which are prone to social
desirability = biases, potentially = underestimating or
overestimating the reported outcomes and corresponding
associations. As the authors saw, the average hours of weekly
physical activity among children and adolescents who
participated in our study was twice the recommended
minimum 1 h by the WHO. Further research that uses
objective measures of physical activity in children is needed
to confirm the positive impact of physical activity on
emotional and behavioural challenges. Fourthly, the study
had a higher number of female than male participants, so we
adjusted for sex in the multivariable analysis to minimise any
related confounding of the results. However, we cannot rule
out the effect of unmeasured confounding; hence, the authors
emphasise the importance of studies with balanced
distribution of sex and other demographic variables, which
are representative of the underlying population.

Conclusion

In conclusion, the study adds to and strengthens the existing
evidence on the potential role of physical activity in
preventing emotional and behavioural problems while
improving prosocial behaviour in adolescents. The findings
provide reassurance that physical activity is an important
factor for childhood development and overall well-being.
The authors recommend that population level longitudinal
household surveys should incorporate physical activity and
SDQ measures to help track temporal relationships overtime.
Implementation research is also needed to uncover strategies
to improve physical activity in adolescents.

Acknowledgements

The authors would like to thank all the study participants
and their parents.

Competing interests

The authors declare that they have no financial or personal
relationship(s) that may have inappropriately influenced
them in writing this article.



http://www.sajpsychiatry.org

Authors’ contributions

K.A.,, VN., KR., AT, and S.P. conceived the idea. A.T.
conducted the statistical analysis. K.A. and A.T. wrote the
draft manuscript. K.A., VN., KR, AT, and S.P. reviewed
and approved the final version before submission.

Funding information

The first author (K.A.) was supported by a HEARD
scholarship, with funding provided by Swedish International
Development Cooperation (SIDA). The fourth author (A.T.)
was supported by KwaZulu-Natal Research Innovation and
Sequencing Platform (KRISP), with a core award from the
Technology Innovation Agency (TIA) of the Department of
Science and Technology (DST).

Data availability

Data supporting the findings of this study are available from
co-author, S.P,, on request via the following email: paruks4@
ukzn.ac.za.

Disclaimer

The views and opinions expressed in this article are those of
the authors and do not necessarily reflect the official policy or
position of any funding agency and any affiliated agency of
the authors, and the publisher paruks4@ukzn.ac.za.

References

1. World Health Organization. Adolescent health [nhomepage on the Internet]. 2022
[cited 2023 Mar 10]. Available from: https://www.who.int/health-topics/
adolescent-health#ttab=tab_1

2. World Health Organization. Mental health of adolescents [homepage on the
Internet]. 2021 [cited 2023 Mar 11]. Available from: https://www.who.int/news-
room/fact-sheets/detail/adolescent-mental-health

3. Cheng HL, Harris SR, Sritharan M, et al. The tempo of puberty and its relationship
to adolescent health and well-being: A systematic review. Acta Paediatr.
2020;109(5):900-913. https://doi.org/10.1111/apa.15092

4. Kowalski AJ, Addo OY, Kramer MR, et al. Longitudinal associations of pubertal
timing and tempo with adolescent mental health and risk behavior initiation in
urban South Africa. ) Adolesc Health. 2021;69:64—-73. https://doi.org/10.1016/j.
jadohealth.2020.09.043

5. World Health Organization. Adolescent and young adult health [homepage on the
Internet]. 2022 [cited 2023 Mar 10]. https://www.who.int/news-room/fact-
sheets/detail/adolescents-health-risks-and-solutions

6. Rodwell L, Romaniuk H, Nilsen W, et al. Adolescent mental health and behavioural
predictors of being NEET: A prospective study of young adults not in employment,
education, or training. Psychol Med. 2018;48(5):861-871. https://doi.
0rg/10.1017/S0033291717002434

7. Meinck F, Orkin FM, Cluver L. Does free schooling affect pathways from adverse
childhood experiences via mental health distress to HIV risk among adolescent
girls in South Africa: A longitudinal moderated pathway model. J Int AIDS Soc.
2019;22 (3):e25262. https://doi.org/10.1002/jia2.25262

8. Folayan MO, Arowolo O, Mapayi B, et al. Associations between mental health
problems and risky oral and sexual behaviour in adolescents in a sub-urban
community in Southwest Nigeria. BMC Oral Health. 2021;21(1):401. https://doi.
0rg/10.1186/s12903-021-01768-w

9. Vander Stoep A, Adrian MC, Rhew IC, et al. Identifying comorbid depression
and disruptive behavior disorders: Comparison of two approaches used in
adolescent studies. J Psychiatr Res. 2012;46(7):873-881. https://doi.org/
10.1016/j.jpsychires.2012.03.022

Page 5 of 5 . Original Research
10.
11.
12.

13.
14.

15.

16.
17.

18.
19.

20.

21.
22.
23.
24.

25.

26.
27.
28.
29.

30.

31.

Reinke WM, Eddy JM, Dishion TJ, et al. Joint trajectories of symptoms of disruptive
behavior problems and depressive symptoms during early adolescence and
adjustment problems during emerging adulthood. J Abnorm Child Psychol.
2012;40:1123-1136. https://doi.org/10.1007/s10802-012-9630-y

Gargano LM, Locke S, Li J, et al. Behavior problems in adolescence and subsequent
mental health in early adulthood: Results from the World Trade Center Health
Registry Cohort. Pediatr Res. 2018;84:205-209. https://doi.org/10.1038/s41390-
018-0050-8

Haggerty JC, Nevid JS, Moulton JL, 3rd. Anxiety and cognitive performance
in adolescent women with disruptive behavior disorders. J Clin Psychol.
1998;54(8):1017-1027. https://doi.org/10.1002/(SIC)1097-4679(199812)54:8<
1017::AID-JCLP2>3.0.CO;2-L

Weatherson K, Gierc M, Patte K, et al. Complete mental health status and
associations with physical activity, screen time, and sleep in youth. Ment Health
Phys Act. 2020;19:100354. https://doi.org/10.1016/j.mhpa.2020.100354

US Department of Health and Human Services. Physical activity guidelines for
Americans. 2nd ed. Washington, DC: US Department of Health and Human
Services; 2018.

WHO. Physical activity [homepage on the Internet]. 2022 [cited 2022 Oct 05].
Available from: https://www.who.int/news-room/fact-sheets/detail/physical-activity

Goodman R. The strengths and difficulties questionnaire: A research note. J Child
Psychol Psychiatry. 1997;38(5):581-586. https://doi.org/10.1111/j.1469-7610.
1997.tb01545.x

Cluver L, Gardner F, Operario D. Psychological distress amongst AIDS-orphaned
children in urban South Africa. J Child Psychol Psychiatry. 2007;48(8):755-763.
https://doi.org/10.1111/j.1469-7610.2007.01757.x

Hoosen N, Davids EL, De Vries PJ, et al. The Strengths and Difficulties
Questionnaire (SDQ) in Africa: A scoping review of its application and validation.
Child Adolesc Psychiatry Ment Health. 2018;12:11. https://doi.org/10.1186/
s13034-017-0212-1

Skeen S, Macedo A, Tomlinson M, et al. Exposure to violence and psychological
well-being over time in children affected by HIV/AIDS in South Africa and
Malawi. AIDS Care. 2016;28(sup 1):16-25. https://doi.org/10.1080/09540121.2
016.1146219

Sharp C, Venta A, Marais L, et al. First evaluation of a population-based screen to
detect emotional-behavior disorders in orphaned children in sub-Saharan Africa.
AIDS Behavior. 2014;18:1174-1185. https://doi.org/10.1007/s10461-014-0739-6

Aarg LE, Davids EL, Mathews C, et al. Internalizing problems, externalizing
problems, and prosocial behavior — Three dimensions of the strengths and
difficulties questionnaire (SDQ): A study among South African adolescents. Scand
J Psychol. 2022;63(4):415-425. https://doi.org/10.1111/sjop.12815

Goodman A, Lamping DL, Ploubidis GB. When to use broader internalising and
externalising subscales instead of the hypothesised five subscales on the strengths
and difficulties questionnaire (SDQ): Data from British parents, teachers and
children. J Abnorm Child Psychol. 2010;38:1179-1191. https://doi.org/10.1007/
$10802-010-9434-x

Telford A, Salmon J, Jolley D, Crawford D. Reliability and validity of physical activity
questionnaires for children: The children’s leisure activities study survey (CLASS).
Pediatric Exercise Science. 2004;16:64—78.

Tian H, Toit DD, Toriola AL. Validation of the children’s leisure activities study
survey questionnaire for 12-year old south african children. African Journal for
Physical Health Education, Recreation and Dance. 2014;20(4):1572-1586.

Centre for Physical Activity & Nutrition Research. Children’s leisure activities study
survey [homepage on the Internet]. [cited 2023 Mar 10]. Available from: https://
www.measurement-toolkit.org/pdf/pa/CLASS_self-report_gnre.pdf

Ganjeh P, Meyer T, Hagmayer Y, et al. Physical activity improves mental health in
children and adolescents irrespective of the diagnosis of attention deficit
hyperactivity disorder (ADHD) — A multi-wave analysis using data from the KiGGS
Study. Int J Environ Res Public Health. 2021;18:2207. https://doi.org/10.3390/
ijerph18052207

Wiles NJ, Jones GT, Haase AM, et al. Physical activity and emotional problems
amongst adolescents : A longitudinal study. Soc Psychiatry Psychiatr Epidemiol.
2008;43:765-772. https://doi.org/10.1007/500127-008-0362-9

Ussher MH, Owen CG, Cook DG, et al. The relationship between physical activity,
sedentary behaviour and psychological wellbeing among adolescents. Soc
Psychiatry Psychiatr Epidemiol. 2007;42:851-856. https://doi.org/10.1007/
s00127-007-0232-x

Bryant A, Guy J, Team C, et al. The strengths and difficulties questionnaire predicts
concurrent mental health difficulties in a transdiagnostic sample of struggling
learners. Front Psychol. 2020;11:587821. https://doi.org/10.3389/fpsyg.2020.
587821

Gobel K, Ortelbach N, Cohrdes C, et al. Co-occurrence, stability and manifestation
of child and adolescent mental health problems: A latent transition analysis. BMC
Psychol. 2022;10(1):267. https://doi.org/10.1186/s40359-022-00969-4

Bell SL, Audrey S, Gunnell D, et al. The relationship between physical activity, mental
wellbeing and symptoms of mental health disorder in adolescents: A cohort study.
Int J Behavioral Nutr Phys Act. 2019;16(1):138. https://doi.org/10.1186/s12966-
019-0901-7

http://www.sajpsychiatry.org . Open Access



http://www.sajpsychiatry.org
mailto:paruks4@ukzn.ac.za
mailto:paruks4@ukzn.ac.za
mailto:paruks4@ukzn.ac.za
https://www.who.int/health-topics/adolescent-health#tab=tab_1
https://www.who.int/health-topics/adolescent-health#tab=tab_1
https://www.who.int/news-room/fact-sheets/detail/adolescent-mental-health
https://www.who.int/news-room/fact-sheets/detail/adolescent-mental-health
https://doi.org/10.1111/apa.15092
https://doi.org/10.1016/j.jadohealth.2020.09.043
https://doi.org/10.1016/j.jadohealth.2020.09.043
https://www.who.int/news-room/fact-sheets/detail/adolescents-health-risks-and-solutions
https://www.who.int/news-room/fact-sheets/detail/adolescents-health-risks-and-solutions
https://doi.org/10.1017/S0033291717002434
https://doi.org/10.1017/S0033291717002434
https://doi.org/10.1002/jia2.25262
https://doi.org/10.1186/s12903-021-01768-w
https://doi.org/10.1186/s12903-021-01768-w
https://doi.org/10.1016/j.jpsychires.2012.03.022
https://doi.org/10.1016/j.jpsychires.2012.03.022
https://doi.org/10.1007/s10802-012-9630-y
https://doi.org/10.1038/s41390-018-0050-8
https://doi.org/10.1038/s41390-018-0050-8
https://doi.org/10.1002/(SICI)1097-4679(199812)54
https://doi.org/10.1016/j.mhpa.2020.100354
https://www.who.int/news-room/fact-sheets/detail/physical-activity
https://doi.org/10.1111/j.1469-7610.​1997.tb01545.x
https://doi.org/10.1111/j.1469-7610.​1997.tb01545.x
https://doi.org/10.1111/j.1469-7610.2007.01757.x
https://doi.org/10.1186/s13034-017-0212-1
https://doi.org/10.1186/s13034-017-0212-1
https://doi.org/10.1080/09540121.2016.1146219
https://doi.org/10.1080/09540121.2016.1146219
https://doi.org/10.1007/s10461-014-0739-6
https://doi.org/10.1111/sjop.12815
https://doi.org/10.1007/s10802-010-9434-x
https://doi.org/10.1007/s10802-010-9434-x
https://www.measurement-toolkit.org/pdf/pa/CLASS_self-report_qnre.pdf
https://www.measurement-toolkit.org/pdf/pa/CLASS_self-report_qnre.pdf
https://doi.org/10.3390/ijerph18052207
https://doi.org/10.3390/ijerph18052207
https://doi.org/10.1007/s00127-008-0362-9
https://doi.org/10.1007/s00127-007-0232-x
https://doi.org/10.1007/s00127-007-0232-x
https://doi.org/10.3389/fpsyg.2020.​587821
https://doi.org/10.3389/fpsyg.2020.​587821
https://doi.org/10.1186/s40359-022-00969-4
https://doi.org/10.1186/s12966-019-0901-7
https://doi.org/10.1186/s12966-019-0901-7

	Relationship between physical activity and behaviour challenges of adolescents in South Africa
	Introduction
	Research methods and design
	Study design, setting, participants, and procedure
	Measures
	Statistical method
	Ethical considerations

	Results
	Socio-demographic and clinical characteristics of adolescent learners
	Association between physical activity and strengths and difficulties questionnaire

	Discussion
	Conclusion
	Acknowledgements
	Competing interests
	Authors’ contributions
	Funding information
	Data availability
	Disclaimer

	References
	Tables
	TABLE 1: Socio-demographic and clinical characteristics of adolescent learners (N = 187).
	TABLE 2: Association between overall physical activity and strengths and difficulties questionnaire scores. 
	TABLE 3: Association between weekday physical activity and strengths and difficulties questionnaire. 
	TABLE 4: Association between weekend physical activity and strengths and difficulties questionnaire. 



