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ABSTRACT 

This paper aims to compare the effects of functional exercises and basketball training 
on forward head posture, lumbar hyperlordosis, and motor skills of 45 obese children 
aged 10 years with forward head posture and hyperlordosis. The children were 
randomly included to the functional exercise, basketball and control groups for 12 
weeks. The angles of lumbar lordosis and craniovertebral were recorded as 
biomechanical variables. Bruininks-Oseretsky Test of Motor Proficiency - Brief 
Form (BOTMP-BF) was used to determine motor skills of the children. Forty-two 
children completed the study. All groups had similar angles for lumbar lordosis after 
12 weeks (p>0.05), whereas craniovertebral angle significantly decreased in the 
control group only (p<0.05). Both functional exercise and basketball were effective 
in improving speed and agility. There was a statistically significant increase in the 
total BOTMP-BF score of the functional exercise group (p<0.001). Both types of 
physical activity may be a way of managing the progression of forward head posture, 
whereas they did not affect lumbar posture. Functional exercises and basketball 
affected different aspects of motor skills. 
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INTRODUCTION 

Obesity is one of the most important health problems in both developing and developed 
countries (Jiménez-Ormeño et al., 2013). Prevalence of obesity, particularly in children and 
adolescents, has gradually increased in recent years (Skinner et al., 2018). A term called 
“Exercise-Deficit Disorder” is identified to emphasise the importance of an active lifestyle 
(Stracciolini et al., 2013). Although it is well demonstrated that increasing the level of physical 
activity supports weight loss and decreases cardiovascular risk in the presence of obesity (Byun 
et al., 2012; Hansen et al., 2013), there is no clear evidence about the effects of any kind of 
physical activity on the postural problems and motor skills of obese children  

Inadequate physical activity and excess weight of overweight/obese children result in 
postural deformities like cervical/lumbar hyperlordosis and pes planovalgus, as well as 
musculoskeletal pain in this population (Pomerantz et al., 2010; Kuni et al., 2015). Excess 
weight causes repositioning of musculoskeletal structures and postural alterations in order to 
support and carry heavier body mass (Molina-Garcia, Plaza-Florido et al., 2020). These 
postural changes with inadequate biomechanical array results in musculoskeletal pain in obese 
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children more frequently than non-obese children (Silva et al., 2011; Molina-Garcia, Plaza-
Florido et al., 2020). When spinal curves of obese children were investigated, it was stated that 
biomechanics of their spine swayed from normal (De Sá Pinto et al., 2006; Silva et al., 2011).  

Moreover, obese children have lower level of physical activity and weaker motor skills 
according to their peers (Vameghi et al., 2013; Ahn et al., 2019). According to the spiral 
disengagement model, there is a vicious cycle between physical activity and motor skills. When 
children’s physical activity level is low, their motor skills do not develop adequately so they 
feel unsuccessful in different types of physical activities, so the skilfulness in sports they 
perceive to be low, so their motivation for physical activity decreases. These children are 
probably overweight/obese according to this model (Goodway et al., 2014).  

When the roles of physiotherapists in the management of childhood obesity are investigated, 
they treat pain developing from musculoskeletal system problems of obese children and plan 
exercise programmes to prevent their postural problems, as well as improve their motor skills 
(You et al., 2012). Physiotherapists use the International Classification of Functioning, 
Disability and Health (ICF) model and have focused on biomechanical variables of many 
populations as the parameters of ‘body structure and functions’ component while making goals 
about activity and the participation components of the ICF (Logerstedt et al., 2010).  

Furthermore, sports is a good choice to increase physical activity in this population and 
popularly recommended by health professionals as a method of managing obesity (Nelson et 
al., 2011; Conroy et al., 2021). However, as is the same as exercise, no study has investigated 
the effects of a sport code on their posture (Conroy et al., 2021). Although sport is very 
beneficial for health, some adverse effects may be seen on posture (Witvrouw et al., 2009; 
Muyor et al., 2011; Elsayed 2014). For example, cyclists have higher thoracic kyphosis (Muyor 
et al., 2011) and children who play soccer have genu varum (Witvrouw et al., 2009). In this 
way, effects of sport codes should be investigated among the individuals who have a health 
issue.  

The role of exercises and sport programmes on the management of the problems arising 
from childhood obesity should be determined. Although the effects of exercise and various 
sport codes were shown on the management of obesity and obesity related motor problems 
separately, group exercises managed by physiotherapists and team sports on postural 
deformities and motor skills of obese children are not clear. This study aimed to investigate and 
compare the effects of group exercise and a basketball programme on the angles of the cervical 
and lumbar regions and motor skills of obese children.  

METHODOLOGY 

Study design 
This study was a randomised controlled prospective design.  

Sample 
According to the power analysis which was performed using G*Power.software (3.1.), the 
prevalence of childhood obesity was taken based on a previous study (Skelton et al., 2009) as 
p=0.18 (0.13≤ p≤0.23). The sample of 42 (at least 13 children in each group) was found with a 
Power=0.99 and d=0.83.  

The inclusion criteria were as follows: (1) children who were 10 years old; (2) children 
whose BMI values were ≥95 Percentiles; (3) children who were reported as obese by a 
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physician; (4) a report which was given by a doctor to state that the child could participate in 
aerobic exercise; (5) children who had a score ranging from 1 to 3 for neck and lumbar regions 
according to New York Posture Rating Chart; (6) children who had not continued to a diet 
programme for three months; and (7) children who had not participated regularly in any sport 
or exercise for six months. The children who had any disease requiring use of medicine, had 
any pain which could prevent them from doing exercise or sport, and had any neuromuscular 
disease were excluded from the study. Among a total of 465 children, 45 children were included 
in the study. The flowchart is presented in Figure 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. FLOWCHART OF CHILDREN’S PARTICIPATION 

Informed consent approved by the Hacettepe University Ethical Committee (registration 
number GO 16/53) was obtained from the parents of the children. A random number generator 
was used for randomisation. Only one child, after randomisation, was moved to the control 
group due to a transportation problem. Following the first assessments, children were assigned 
to the functional exercise group (FEG=14), basketball group (BG=15), and control group 
(CG=16).  

The children who were in the intervention groups were asked to participate in their physical 
activity programmes for 60 minutes, three times a week. “Participation Certificates” were 
presented to the children on random days and medals were awarded to the children at the end 

N=465 

N=395 

N=81 

n=45 

-Number of 10 year-old children in the 
primary schools of study location 

-Children whose parents/caregivers 
permitted screening of their children’s 
body composition 

-314 children were excluded as they 
were normal weighted or below the 
normal. 
-11 children did not accept to participate 
in assessments. 
-Parents of 5 children did not grant 
permission for their children to be 
included 
-15 children participated in sport 
regularly. 
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of 12 weeks in order to motivate and encourage regular participation. Only three children could 
not take medals so participation rates in the intervention groups were high. Nevertheless, extra 
sessions were arranged for these three children who missed their days so all of the 26 children 
completed three times a week participation at the end of 12-week programmes. 

During the 12-week intervention, one child from the functional exercise group and two 
children from the basketball group left the programmes because of their intensive school 
programme. Therefore, 13 children in each study group completed the intervention while 16 
children remained in the control group. At the end of 12 weeks, 42 children were reassessed.  

Assessments 
Gender, height and weight of the children were recorded. The children were then assessed as 
follows: 
• Lumbar lordosis: 50cm flexi-ruler was used. This method was reliable and valid for the 

lumbar region (De Oliveira et al., 2012). The spinosus process of the L1 and S2 vertebras 
were the reference points for lumbar region. The angles were then calculated (De Oliveira 
et al., 2012). 

• Forward head posture: Craniovertebral angle was measured to determine the head posture 
(Singla & Veqar, 2015). High intrarater reliability was shown for this assessment (Kerry, 
2003). The children were asked to stand vertical and a photograph was taken from their 
right side. Adhesive reflective photo markers were placed on the landmarks, which were 
tragus and the processus spinosus of C7. The angle between the line through these 
landmarks and horizontal line was then recorded as craniovertebral angle (Singla & Veqar, 
2015). A smaller angle shows more forward head posture (Kerry, 2003; Singla & Veqar, 
2015). 

• Bruininks-Oseretsky Test of Motor Proficiency-Brief Form (BOTMP-BF) was used to 
determine the motor skills of the children (Bruininks, 2010). Its reliability and validity were 
have been reported (Bruininks, 2010). Bilateral coordination, balance, strength and speed-
agility were measured to specify gross motor skills, while fine motor precision, fine motor 
integration, manual dexterity and upper limb coordination were measured for fine motor 
skills. Total BOTMP-BF score shows “very good” as ≥70, “above average” as 60-69, 
“average” as 41-59, “below average” as 31-40 and “very poor” as ≤40 (Bruininks, 2010). 

Interventions 

FEG: Functional Exercise Group accompanied by physiotherapist  
Functional exercises planned and conducted by physiotherapist were used to address the 
postural problems and support motor skills of the children. The children were included in the 
Cardiopulmonary Laboratory of Eastern Mediterranean University. Elastic bands and exercise 
mats were used as equipment for the exercises. The colours of the bands were changed 
according to the child’s strength ranging as yellow, red and green. Repetition numbers of new 
taught exercises were 8-10 and increased to 12-15 in further sessions. Exercises were conducted 
accompanied by music provided by the first author. Exercises were introduced with a 
movement of an animal or any daily movement to generate a code for facilitating the children’s 
learning so they imagined the movements and learnt the exercises more easily. Table 1 presents 
an outline of the group exercises for a session. 
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Table 1. SESSION OUTLINE OF FUNCTIONAL EXERCISE GROUP 

Aim Duration Music Exercise examples 
Warming 15 min 100-120 

bpm 
Jogging 
Mobilisation of all body joints 

Strengthening-
balance-agility 
exercises 

35 min 80 bpm Sit-ups to strengthen abdominal muscles 
Strengthening of neck muscles (especially neck 
flexors such as chin tuck exercises) 
Elastic band exercises for shoulder and hip 
muscles 
Use of body weight to strengthen quadriceps 
femoris muscle 
Balance exercises such as Single leg / Tandem 
standing  
Agility exercises which include sudden position 
or location changes  while doing a movement 

Cooling 10 min 60 bpm Stretching lumbar extensors 
Stretching neck extensors 
Breathing exercises 

BG: Basketball Group 
Basketball education was presented to the children by a specialist trainer. The basketball trainer 
created his own programme independently. He stated that he also benefited from a programme 
found in the literature related to obese children (Elsayed, 2014). The schedule is shown in  
Table 2. The children in this group were allowed in the MAGEM Stadium of Gazimağusa 
Municipality. Ten minutes running and stretching were conducted for both warming and 
cooling at the start and end of every session.  

Table 2. SCHEDULE FOR BASKETBALL GROUP 

Week Activities 

1 Pass Exercises, Dribble exercises, Defence, Game 
2 Pass Exercises, Dribble exercises, Defence, Stopping exercises, Shot exercises 
3 Pass Exercises, Dribble exercises, Defence, Stopping exercises, Shot exercises, Game 
4 Pass Exercises, Dribble exercises, Defence, Stopping exercises, Shot exercises, Game 
5 Pass Exercises, Dribble exercises, Defence, Stopping exercises, Shot exercises, Game 
6 Pass Exercises, Dribble exercises, Weave, Shot exercises, Game 
7 Pass Exercises, Dribble exercises, Drill, Shot exercises, Game 
8 Pass Exercises, Dribble exercises, Shot exercises, Game 

9-12 Dribble exercises, Fast Break, Attack exercises, Game 

CG: Control Group  
Sixteen obese children who did not participate in any physical activity during the 12 weeks 
were included in the control group and assessed before and after 12 weeks. 
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Statistical analysis 

SPSS 19 statistical software package (IBM SPSS Statistics 19, SPSS Inc., an IBM Co., Somers, 
NY) was used for statistical analysis. Difference at p<0.05 level was considered to be 
statistically significant. Mean±Standard Deviation (X±SD) was used to indicate the continuous 
variables acquired by the measurements. Chi-square test was used to compare the qualitative 
findings. For the normally distributed data, the One Way Analysis of Variance was used to 
compare the variables among groups. The dependent t test was also applied to compare the 
results within the groups over time. When there was not a normal distribution in the group 
Kruskal Wallis Variance Analysis was conducted and groups were then compared using the 
Mann Whitney Y-test. 

RESULTS 

Out of the 45 participants, 25 were girls and 20 boys. The gender distribution within the groups 
(FEG: 11 girls, 3 boys; BG: 4 girls, 11 boys; CG: 10 girls, 6 boys) was not homogenous 
(p=0.013). The results of the BMI values demonstrated that all groups were similar (p>0.05). 
The BMI value of the FEG was 25. 83±2.76 kg/m2, the BG was 25.05±2.77 kg/m2, and the CG 
was 25.12±2.79 kg/m2. There was no significant differences in biomechanical variables among 
groups before 12-week study period (p>0.05). The children had an average BOTMP-BF score 
with 48.31 in the beginning. Except fine motor integration, motor skills of all groups were 
similar in the beginning (p>0.05). Fine motor integration was significantly better in the FEG 
than the CG (p<0.05), while the starting values of this skill were similar in the FEG and BG.   

The changes of biomechanical variables within the groups after 12 weeks indicates no 
significant improvement in both intervention groups, whereas craniovertebral angle of the CG 
decreased significantly (p<0.05) (Table 3). However, the changes of motor skills of the FEG 
show significant improvements in fine motor precision (p<0.05), manual dexterity (p<0.05), 
speed and agility (p<0.001), strength (p<0.001), and total BOTMP-BF score (p<0.001). Fine 
motor integration and upper limb coordination did not change in the FEG (p>0.05), while they 
significantly improved in the BG (p<0.05). There was no significant change in the motor skills 
of the CG during 12 weeks (p>0.05) (Table 4). The results among the groups after 12-week 
intervention is presented in Table 5. 

Table 3. CHANGES IN BIOMECHANICAL VARIABLE AVERAGES WITHIN 
FEG, BG, CG DURING 12 WEEKS 

Group and variable Before After t p 
Functional Exercise (n=13)     

Lumbar lordosis angle (°) 59.30±11.93 59.41±13.74 0.054 0.957 
Craniovertebral angle (°) 46.62±4.57 46.85±4.38 0.314 0.759 

Basketball (n=13)     
Lumbar lordosis angle (°) 62.11±11.15 63.89±11.68 0.563 0.584 
Craniovertebral angle (°) 48.62±5.85 46.23±4.13 1.431 0.178 

Control (n=16)     
Lumbar lordosis angle (°) 58.07±9.24 60.71±10.62 1.077 0.299 
Craniovertebral angle (°) 47.06±3.75 44.69±4.14 2.132 0.049* 

FEG=Functional Exercise Group BG=Basketball Group CG=Control Group p<0.05 significant 
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Table 4. CHANGES IN MOTOR SKILL AVERAGES WITHIN FEG, BG, AND CG 
DURING 12 WEEKS 

Motor skill variables Before After t p 

Functional exercise (n=13)     
Fine motor precision 8.54±1.45 9.15±1.07 3.411 0.005* 
Fine motor integration 9.38±0.87 9.62±1.12 1.000 0.337 
Manual dexterity 5.46±0.97 6.31±1.03 4.430 0.001* 
Upper limb co-ordination 11.46±1.2 11.62±0.65 0.457 0.656 
Bilateral co-ordination 6.85±0.55 6.92±0.28 1.000 0.337 
Balance  3.85±0.55 4.00±0 1.000 0.337 
Speed and agility  2.54±1.05 4.85±1.34 9.733 <0.001* 
Strength 1.31±0.95 3.00±1.00 9.679 <0.001* 

BOTMP-BF Total 49.38±3.01 55.46±3.6 14.628 <0.001* 

Basketball (n=13)     

Fine motor precision 8.08±1.04 8.62±1.39 1.203 0.252 
Fine motor integration 9.00±1.08 9.92±0.86 3.207 0.008* 
Manual dexterity 5.62±0.96 5.85±0.90 1.000 0.937 
Upper limb co-ordination 11.23±1.24 11.85±0.55 3.886 0.002* 
Bilateral co-ordination 6.62±1.39 6.85±0.55 1.000 0.337 
Balance  3.75±0.68 3.75±0.68 1.535 0.151 
Speed and agility  2.46±0.78 3.15±0.9 2.635 0.022* 
Strength 1.24±1.24 1.38±1.33 0.805 0.436 

BOTMP-BF Total 48.23±3.49 51.08±2.9 0.655 0.525 

Control group (n=16)     

Fine motor precision 8.44±1.41 8.31±1.62 0.460 0.652 
Fine motor integration 8.19±1.6 8.13±1.54 0.235 0.817 
Manual dexterity 5.63±1.26 5.75±1.06 0.565 0.580 
Upper limb co-ordination 11±1.67 10.63±1.5 0.312 0.759 
Bilateral co-ordination 6.69±0.6 6.88±0.5 1.861 0.083 
Balance  3.75±0.68 3.75±0.68 1.065 0.304 
Speed and agility  2.44±1.09 2.44±1.03 0.000 1.000 
Strength 1.19±0.25 1.25±1.24 0.324 0.751 

BOTMP-BF Total 47.31±5.59 47.13±6.08 0.663 0.517 
FEG=Functional Exercise Group BG=Basketball Group CG=Control Group p<0.05 significant 
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Table 5. COMPARISON OF BIOMECHANICAL VARIABLES AND MOTOR 
SKILLS OF AFTER 12 WEEKS AMONG GROUPS 

 
Variables 

FEG (n=13) 
M±SD 

BG (n=13) 
M±SD 

CG (n=16) 
M±SD 

 
F 

 
p 

Lumbar lordosis angle (°) 59.41±13.74 63.89±11.68 60.71±10.62 0.485 0.619 
Craniovertebral angle (°) 46.85±4.38 46.23±4.13 44.69±4.14 1.026 0.368 
Fine motor precision 9.15±1.07 8.62±1.39 8.31±1.62 1.312 0.281 
Fine motor integration 9.62±1.12 (a) 9.92±0.86 (a) 8.13±1.54(b) 8.940 0.001* 
Manual dexterity 6.31±1.03 5.85±0.90 5.75±1.06 1.207 0.310 
Upper limb co-ordination 11.62±0.65 (a) 11.85±0.55 (a) 10.63±1.5 (b) 5.713 0.007* 
Bilateral co-ordination 6.92±0.28 6.85±0.55 6.88±0.5 0.092 0.912 
Balance  4.00±0 4.00±0 3.75±0.68 1.724 0.192 
Speed and agility  4.85±1.00(a) 3.15±0.9(a) 2.44±1.03(b) 19.866 <0.001* 
Strength 3.00±1.00(a) 1.38±1.33(b) 1.25±1.24(b) 8.956 <0.001* 

BOTMP-BF Total 55.46±3.60(a) 51.08±2.9 (b) 47.13±6.08 (b) 12.012 <0.001* 
FEG=Functional Exercise Group BG=Basketball Group CG=Control Group p<0.05 significant 

DISCUSSION 

The parents of overweight and obese children were asked to improve strategies in order to make 
their children more physically active, but information on the most appropriate physical activity 
was presented to them was inadequate. We tried to present some results about more effective 
type of physical activity on biomechanical variables of columna vertebralis and motor problems 
among obese children. Although both intervention groups were not effective in decreasing 
hyperlordosis, both of them improved different aspects of motor skills when compared to the 
control group. However, forward head posture worsened in the control group.  

Obese children are included in exercise to decrease body mass index according to many 
papers reviewed in literature (Kelley et al., 2015), whereas very few authors have recently 
focussed on the biomechanical problems of this population (Batistão et al., 2014; Molina-
Garcia, Mora-Gonzalez et al., 2020; Molina-Garcia, Plaza-Florido et al., 2020, Spech et al., 
2022). The number of obese children increase every day, especially after the Covid pandemic, 
so it is important to develop more solutions to manage with this health issue. These children 
have problems to continue a type of physical activity as they feel themselves inadequate in both 
appearance and physical fitness so the low levels of physical activity results in more obesity 
(Spech et al., 2022; Bray et al., 2018).  

The obese population is usually motivated to participate in aerobic exercises to break this 
vicious cycle between obesity and physical activity rather than sport branches or group 
exercises for more recreation (Rey et al., 2018). Furthermore, many papers reviewed in the 
study by Spech et al. (2022) showed that not only deformities but kinetic and kinematic 
variables of obese adolescents are also different during the movements like running and 
jumping, which are important skills in many sport codes from the healthy population. Thus, 
this population should be taken into account differently from their peers who have healthy 
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weight. From this perspective in this paper, obese children were grouped for their recreational 
motivation and included in physical activities.  

The reason for lumbar hyperlordosis commonly seen in obesity was explained, as obese 
children improved these postural sways in order to provide normal function and appearance 
(Batistão et al., 2014; Molina-Garcia, Mora-Gonzalez et al., 2020). There was no effect and 
change on this angle in either of the intervention groups. There have been studies reporting 
positive effects of individual or group exercises accompanied by a physiotherapist on lumbar 
hyperlordosis of adults (Angin & Erden, 2008; Cho et al., 2015). However, the results of the 
adults compared with children are not appropriate as children are still in a growth and maturing 
stage. Similarly, Kilinç et al. (2009) indicated that the angle of lumbar lordosis of children did 
not change after playing basketball for 10 weeks. Currently there is a lingering debate as to 
whether this deformity should be prevented/decreased without considering weight loss. Further 
studies are required to investigate the effects of exercise or different physical activities on the 
lumbar curve.  

Craniovertebral angle was similar before and after 12 weeks in the intervention groups, 
FEG and BG. Similarly, a recent paper by Molina-Garcia, Mora-Gonzalez, et al. (2020) used a 
different exercise approach in overweight/obese children and measured two variables for 
forward head posture, craniocervical angle and plumb-tragus distance. They showed that 
craniocervical angle did not change, whereas plumb-tragus angle decreased with low effect. 
Singla and Veqar (2015) compared this angle between college students who play and do not 
play basketball and found no difference, however, they included children with normal weight.  

Although there was no improvement in the intervention groups, the present study showed a 
different finding to that of the study by Molina-Garcia, Mora-Gonzalez et al. (2020) where the 
angle decreased significantly in the CG. The children with forward head posture were included 
in this study, whereas Molina-Garcia, Mora-Gonzalez et al. (2020) included their participants 
without assessing their deformities. This change in the control group can be explained as the 
exercise and playing basketball may prevent deterioration of this deformity in this population. 
Moreover, the negative progression of forward head posture indicates that childhood obesity 
should not be considered as a condition with only an excess body mass index. 

The results of motor skills of both FEG and BG had a significant increase in total BOTMP-
BF score. The level of motor skills of the children included in our study was still “average” in 
all groups. Both FEG and BG were effective in speed-agility dimension, whereas other 
dimensions were differently affected by these two different kinds of physical activity. Since 
Molina-Garcia, Plaza-Florido et al. (2020) presented an association between the sways of 
columna vertebralis and physical fitness parameters in obese/overweight children, it might be 
that better physical fitness parameters may result in healthier sways of spine. Nevertheless, our 
results showed improvements in motor skills as the parameters of physical fitness, whereas the 
angles of columna vertebralis did not change so further research is needed to determine this 
association as it reflects in clinical practice.   

No obesity-centred content has been planned in the physiotherapy discipline or any sports 
branches presented in this paediatric population (Byun et al., 2012). Thus, the current study has 
taken a leading initiative to reveal variables to be considered in this area. Nevertheless, there 
are several limitations of the current investigation. Firstly, sample size was calculated with a 
large effect size due to the small population of Cyprus and limited transportation services to 
the research centre. Secondly, gender was not homogenous among the groups so the difference 
for gender could affect the results in the improvements of the outcome measures. Lastly, the 
measurement method of balance under the BOTMP-BF was inappropriate for this population 
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as it was easy for these children. Thus, the scores were all high, but the children in the functional 
exercise group had challenges in the exercises while standing on one leg. Thus, a different 
method could be selected to show the changes in balance in all groups.  

CLINICAL IMPLICATIONS 

Both doing functional exercises and playing basketball were not found to be beneficial for the 
excessive angles in the vertebral curves. However, the findings showed that these activities are 
probably important to prevent more increase in these angles and protect the condition of the 
deformities. Motor skills of obese children were improved by both activities so weak motor 
skills of this population should be supported by a physical activity, but it is essential to 
determine which skill needs support and which activity will be more beneficial for this 
weakness. Since this population has differences from their peers with healthy weight, their 
needs should be investigated in more detail, especially while their numbers are increasing and 
they avoided physical activities due to the pandemic and its quarantine conditions.  

CONCLUSION 

Functional exercises and basketball may be beneficial to prevent progression of postural 
problems, but more research is required to achieve a better improvement in biomechanical 
variables. Particularly, the results in motor skills showed that either type of physical activity 
improved the motor skills of these children. A combination of basketball and functional 
exercises could reveal a better improvement. Therefore, physiotherapists should be more 
cognisant of these variables when designing studies involving this population by choosing an 
appropriate sports code. Integrating functional exercises with these sports codes is strongly 
recommended.  
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