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ABSTRACT

Physical fitness and weight in young children are important indicators of health
status. Literature has shown that fatness and physical fitness are highly
intertwined, considering the two together is important as they influence each
other. The aim of this study was to investigate the physical fitness levels and
weight status of Grade 1 children (N=184) from two schools in Cape Town,
South Africa, as well as differences in physical fitness and weight between boys
and girls. A quantitative study design was applied. Physical fitness skills were
evaluated by measuring five components: cardiorespiratory fitness, muscular
strength, agility, flexibility and coordination. Children’s height and mass were
measured to determine their Body Mass Index (BMI) and the International
Obesity Task Force (IOTF) cut-offs were used to establish under- and
overweight classifications of the children. Boys performed better than girls in
the standing broad jump, shuttle run and throwing, whereas girls performed
better in the flexibility test. Of the children, 84% were classified as normal
weight, 11% were overweight and 5% were obese. The children in this study
were relatively fit compared with children in other provinces in South Africa;
however, their fitness levels can still be significantly improved.
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INTRODUCTION

Children with high physical fitness levels are often in good health, whereas children with low
physical fitness levels are at an increased risk of cardiovascular diseases and other co-
morbidities (Jaakkola et al,, 2015). Physical fitness can be defined as health-related fitness
comprising cardiorespiratory and muscular endurance, muscular strength, body composition
and flexibility, as well as skill-related fitness, which involves agility, balance, coordination,
power, reaction time and speed. Health-and skill-related fitness play a major role in children’s
physical activity (PA) patterns (Ruiz et al, 2009) and therefore children’s physical fitness
levels can be a facilitator of PA engagement from childhood through adolescence into
adulthood (Fernandez-Santosetal., 2016). According to Lopes etal. (2012), a high body mass
index (BMI; overweight/obese) is potentially associated with low levels of motor competence
and physicalfitness. However, it is vital to keep in mind that physicalfitness is also dependent
on genetic, anatomical, physiologicaland environmental factors (Malina etal.,2004). Globally,
children are viewed as the mostactive population; however, more children are presenting with
low levels of PA and physicalfitness, which can potentially lead to childhood obesity (Fang et
al, 2017). According to the International PA Guidelines, children’s physical fitness levels are
deteriorating rapidly, and children do not meet the PA guidelines for good health. According
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to the Healthy Active Kids South Africa (HAKSA) report card in 2016, only 50% of South
African children met the PA recommendations, and areas of concern were high amounts of
screen time and poornutrition (Draper et al., 2019). Anotherconcern indicated by the HAKSA
report card was that children were undemourished and overweight/obese, and that the
prevalence of overweight is increasing drastically.

It is extremely important for children to participate in an adequate amount of moderate to
vigorous physical activity (MVPA) per day (McLellan et al., 2020). Regular participation in
MVPA contributes to physical fitness, body composition and bone health, while also
preventing excess adiposity (Fang et al, 2017). The HAKSA report card recommends that
healthy lifestyles need to be established and that children should have safe environments in
which to take partin PA (Draperet al, 2019). Malina et al. (2004) contend that childhood is a
critical period for developing and promoting healthy behaviours associated with physical
fitness and PA.

Around the world, the weight status of children is escalating, which may lead to numerous
associated diseases such as hypertension, type 2 diabetes, high blood pressure and
cardiovasculardiseases (Negash et al., 2017; Klingberg etal, 2019; Radetal., 2019). A recent
survey across 195 countries concluded that roughly 107.7 million children were obese, and
according to the Non-communicable Disease Risk Factor Collaboration, the prevalence of
obesity between 1975 and 2016 increased from 0.7% to 5.6% among girls and from 0.9% to
7.8% amongboys(Radetal,2019).In 2016, the South African Department of Health indicated
thatonein every fourgirls and onein every five boysbetween the ages of 2 and 14 years were
either overweight or obese. According to Kirsten et al. (2013), South African studies tend to
emphasise childhood undernutrition as a concern in the country, rather than other important
factors such as physical fitness. Although slightly dated, the research by Kirsten et al. (2013)
found that 9% of children aged between 6 and 13 years old in the Western Cape were
overweight and 4% obese. The recent study of Mkhize and Sibanda (2020) concluded that many
children in South Africa are undernourished due to the high poverty rate—in 2018 an estimated
59% of children lived below the poverty line.

Although studies performed in South Africa (North-West, Limpopo and Gauteng provinces)
have investigated the physical fitness levels and weight status or BMI of children, the majority
of these studies arerelatively dated. Furthermore, to the knowledge of the researcher, only one
similar study has been conducted in Cape Town (Western Cape Province), by Sloan (1966).
No studies that similarly investigated physical fitness levels and weight status or BMI of
children specifically in the Western Cape can be found, with only studies done in other regions
or across South Africa available (Truteret al, 2010; Amusa etal.,2011; Armstrongetal.,, 2011;
Du Toit et al, 2011). Sloan’s study (1966) compared physical fitness test results of South
African boys and gitls with those of British and American children. More studies in this field,
including studies that specifically focus on the Western Cape Province, are needed. This is
necessary to gain a better understanding of South African children’s physicalfitness levels and
weight status, in order to develop age- and sex-specific intervention programmes (Klingberg et
al, 2019). The researchers conducted this study with the aim of gaining a better understanding
of the physical fitness levels and weight statusof children by collecting data and determining
the physical fitness levels and weight status of Grade 1 children in Cape Town. A secondary
aim was to determine whether there were any differencesin physical fitness and weight status
between boysand girls.
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METHODS

Following approval from the Research Ethics Committee of the Institution involved (#8456)
and the Western Cape Education Department, the researcher approached specific schools to
request them to take part in the study. The regulations of the Helsinki declaration were
followed. The Grade 1 classes from two schools in Cape Town (N=191; 106 boys, 85 girls,
mean age 6.1 years) were a convenience sample and participated in the study voluntarily. A
quantitative descriptive study design was used. Written consent from the parents and/or legal
guardians and assent from the participants were obtained priorto participation. The participants
were free from any neuromuscular disorders or special education needs that could impede
movement. Participants were included in the study if they were in Grade 1 and attended the
selected schools, they had signed the assent form, and their parents had completed the informed
consent form. Participants were excluded if they had a hearing or sight impairment, were
unwilling to participate in the measurements, had severe medical conditions, for example, a
heart or ear defect, or if they were unable to run or jump.

The tests took place in each school’s hall, where stations were allocated to the various physical
fitness tests. The children’s measurements were taken in a standardised order that included
height, weight and the various physicalfitness tests. Physical fitness levels were assessed using
five valid and reliable tests as a modified European Physical Fitness Test Battery (EUROFIT;
adapted from the original EUROFIT), and which have been widely employed in previous
studies (Fernandez-Santos et al, 2016). They included the Leger test for cardiorespiratory
fitness (endurance) (Ruiz et al, 2009); standing broad jump for muscular strength
(explosiveness) (Ruiz et al., 2011); the 4- x 5-metre shuttle run for agility (speed) (Milosevic
et al, 2015); the sit-and-reach test for flexibility (Milosevic et al.,, 2015); and throwing a ball
for coordination (Fernandez-Santosetal, 2016). A clear demonstration of each test was given
before a participant performed the assessment trials. The Leger test (20-metre shuttle run
endurance test) was assessed at different stages and the total running time was added. For this
test, learners received only one formaltrial, which was conducted at the beginning of the day.
The distance of the standing broad jump was measured in centimetres; participants received
three trials and the best score was used. For the 4- x 5-metre shuttle run, the participants
received one familiarisation trial and two formaltrials. Their time was recorded in seconds and
the best time was used. For the sit-and-reach test, participants sat with their backs against a
wall, a bench (25 cm high and 60 cm long) was placed at their feet and they had to stretch
forward, while their legs remained in a straight position. The metric scale was moved to the tip
of their fingers. The maximum distance was measured, and participants performed two trials.
The overhand throwing technique was used in the throwing test and each participant received
three trials with both arms. These measurements were used in previous South African studies
(Amusa et al.,, 2011; Armstrong et al.,, 2011; Monyekiet al., 2005).

Participants’ anthropometric measurements were taken while children were barefooted and
dressed in their physicaleducation kit (t-shirt and shorts). Body mass (kg) and height (cm) were
assessed before the physical fitness data collection started, using a calibrated Trystom (P375)
scale (TPLZ1T46CLNDBI300; Co. TRYSTOM, spol. s. 1.0./1993-2015 www.trystom.cz) and
portable anthropometer (P375). The measurements were taken to the nearest 0.1 kg and cm.
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Statistical analysis

Data were analysed using Excel (Microsoft) and Statistica version 13.5 (TIBCO Software Inc.,
Palo Alto, California, USA). The level of statistical significance was set at p<0.05. Differences
in the various physical fitness test results between boysand girls were investigated using one-
way analysis of variance (ANOVA). Normal probability plots were inspected to check for
normality and in cases where it was suspected to be a problem non-parametric Mann-Whitney
U tests were calculated. The latter results were mostly similar to the ANOVA F-test outcomes,
and therefore, only the ANOVA results were reported. Levene’s test was used to test for
homogeneity of variance, which was, in all cases, notsignificant. The Cohen’s D effect sizes
were determined to see if there were any practicaldifferences.

RESULTS

Table 1 presents the mean and standard deviation of the physical fitness test components.

Table 1. MEANS AND STANDARD DEVIATIONS OF THE PHYSICAL FITNESS
TESTS (BOYS AND GIRLS)

Physical fitness tests Mean Standard deviation
(SD)
Standing jump (cm) 112.46 18.81
Shuttle run (4 m x 5 m) (seconds) 14.04 1.17
Flexibility (sit-and-reach) (cm) 18.35 541
Throwing right arm (m) 11.23 5.04
Throwing left arm (m) 6.62 2.52
20m shuttle run endurance test (laps) 3.8 2.04

Table 2 depicts the differences between boys and girls for each physical fitness skill. An
ANOVA test (F-test) was used to analyse the sex differences to determine statistically
significant differences, and Cohen’sD effect sizes were calculated.

Table 2. SEX DIFFERENCES IN THE PHYSICAL FITNESS TEST RESULTS
Physical fitness skills Sex Mean SD F-test  Cohen’s D
(p effectsizes
value)
Standing broad jump (cm) Boys 115.71 17.55 p=0.04 0.40
Girls 108.25 19.64 ) (medium)
Shuttle run (4 m x 5 m) Boys 13.86 1.23 0.36
(seconds) Girls 1428 107 PO gman
Flexibility (sit-and-reach) Boys 17.67 5.74 ~0.03 0.31
(cm) Gitls 19.35 489 P (small)
Throwing: right arm (m) Boys 12.15 5.26 p=0.01 0.43
Girls 10.03 4.54 ' (medium)
Throwing: left arm (m) Boys 6.88 2.73 0.25
Girls 625 219  PO07  ham
20-m shuttle run endurance Boys 23.1 3.37
(cardiorespiratory endurance: . p=0.17 0.'1.
VO2 max) Girls 224 2.74 (negligible)
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There was a statistically significant difference (p=0.04) for the standing broad jump, for which
boyshad a highermean score compared with girls (115.71£17.55m vs. 108.25+19.64 m). Boys
achieved a higher mean score in throwing with the right arm compared with girls (12.15+£5.26
m vs. 10.03+4.54m; p=0.01). Boys also performed statistically significantly better in the 4 m
x 5 m shuttle run compared with the girls (13.86+1.23 seconds vs. 14.28+1.07 seconds;
p=0.03). Flexibility was the only skill for which girls performed better than boys, also
demonstratinga statistically significant difference (p=0.03). The Cohen’s D effect size showed
a medium practicaldifference of 0.43 between boys and girls for throwing with the right arm.
There were no differences between boys and girls for the 20-m shuttle run endurance test
(cardiorespiratory endurance [VO2 max]).

Height and weight were measured to calculate BMI. Table 3 displays the mean height, weight
and BMI for boys and girls.

Table 3. SEX DIFFERENCES FOR ANTHROPOMETRIC MEASUREMENTS

Anthropometry Sex M SD F-test Cohen’s
measurements (p value) D effect
sizes
_ Boys 119.99 6.13 024
Height (cm) Gitls 118.52 635 p=0.11 (small)
_ Boys 23.30 5.30 021
Weight (kg) Girls 22.14 5.58 P=0:06 " (sma)
) Boys 16.00 2.48 B 02
BMI (kg/m”) Girls 15.50 2.52 p=006  (man)

There were no statistically significant differences in weight, height or BMI between the boys
and girls. The International Obesity Task Force (IOTF) norms developed by Cole et al. (2000)
were used to determine the proportion of normal weight, overweight and obese participants.
According to these norms, 84.23% of participants (boys 45.65%; girls 38.58%) in the current
study were of normalweight, 10.86% (boys 7.06%; girls 3.80%) were overweight and 4.89%
(boys 3.26%; girls 1.63%) were obese.

DISCUSSION

Overall, the performance of the participants in the current study was ‘average’ in the physical
fitness tests compared with norms of other countries. However, in the South African context,
the participants performed ‘well’, and therefore, the researcher could speculate that the
participants were relatively fit and had a normalweight status.

Compared with girls, the boysperformed betteroverall in the physical fitness tests. According
to the European norms of Tomkinson et al. (2017), the performance of South African children
of this age cohort was poor to moderate, except in the sit-and-reach test. The differences
between boys and girls may have been because of restrictions that are described in the Newell’s
constraints model, where one can be restricted due to a task or the environment. Therefore,
when children take part in physical fitness skills their ability to perform the task can be
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influenced by the environment, as well as the type of skill and complexity of the movements
and the structural and functionalnature of the child (Nazario et al., 2013).

The results are comparable to the findings of Monyeki et al. (2005), who assessed South
African primary school children’s body composition and physicalfitness. The mean scores for
the standing broad jump, shuttle run and flexibility were slightly higher in the current study
than forthe 7-year-olds in Monyeki’s study, indicated that the participants in the current study
had better physical fitness levels. Although the current study found differences between boys
and girls for the standing broad jump and throw, the boys performed better in the shuttle run
and girls performed better in flexibility. Monyeki found no statistically significant differences
between boysand girls for these tests. Armstrong et al. (2011) investigated the physicalfitness
levels of 6-to 13-year-old South African children and focused on differences in various ethnic
groups. The mean scores for Grade 1 children in the standing broad jump and flexibility tests
were slightly higher than those of the current study. A possible reason for this is that children
came from different socio-economic environments, and the type of activities they were exposed
to daily may have been a contributing factor; however, this is speculation that could be
investigated in the future (Armstrong et al., 2011). Another South African study conducted by
Amusa et al. (2011) investigated the physical fitness levels of rural Grade 1 children. Amusa
(2011)found thatboyshad a highermean score for flexibility than girls; however, higher mean
values for the standing broad jump and lower mean values forthe flexibility test were found in
the current study. The study of Sloan (1966) used the American Alliance for Health, Physical
Education, and Recreation (AAHPER) physical fitness test and compared South African
children with British and American children. The study concluded that the South African
children were mostly taller and heavier, and most children were fitter than the British and
American children. This is the only study that has been conducted in Cape Town and is very
outdated. The above-mentioned studies (Monyeki et al., 2005; Amusa et al., 201 1; Armstrong
etal, 2011)are all South African studies, but were not conducted in Cape Town, and thusare
notdirectly comparable with the current study as the provinces in South Africa differ in terms
of population groups, socio-economic status and environmental factors. Our findings may
indicate that the participantsin the current study were fitter and stronger in muscularstrength
than children in other areasof South Africa.

Tomkinson et al. (2017) conducted the EUROFIT in over 30 countries and classified the mean
fitness score forboys and girls (age 9 to 17 years)using a normative quantile-based framework
(5th to 80th and above percentiles). The percentiles give an indication of the fitness levels of
children. Table 4 shows comparable normative values for the standing broad jump, sit-and-
reach and the 20-metre shuttle run, but not forthe 4- x 5-metre shuttle run because Tomkinson
used a 10- x 4-metre shuttle run and there were no norms for throwing.

When comparingthe standingbroad jump results of the 9-year-old learners of the current study,
the boysand girls were placed between the 10th and 20th percentile, which is low. For the sit-
and-reach assessment, the boys were on the 60th percentile and the girls between the 50th and
60th percentile, which is considered good. For the 20-metre shuttle run endurance test, the boys
and girls were placed below the 5th percentile, which indicates that their levels of
cardiorespiratory fitness were poor.
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Table 4. NORMATIVE PERCENTILES FOR PHYSICAL FITNESS SKILLS OF BOYS

AND GIRLS
Physical fitness skill Boys’ percentile Girls’ percentile
Standing broad jump 10thto 20th 10th to 20th
Sit-and-reach 60th 50th to 60th
20-m shuttle run (VO2 max, mL/kg/min) 5th 5th
20-m shuttle run (laps) 5th 5th

Therefore, it is suggested that children need to improve their aerobic endurance levels. The
results show that according to international norms set by the World Health Organization
(WHO), the population of the current study performed ‘average’ overall in the standing broad
jump, although they performed ‘well’ in terms of South African studies (Monyekiet al., 2005;
Amusa et al., 2011). According to the percentiles (Tomkinson et al., 2017), boys performed
betterin flexibility than girls and forthe 20-metre shuttle run endurance test, boys and girls had
very low scores. Overall, the performance of the participantsin the current study was average,
butin comparison with other South African studies, the participants performed quite well. The
results indicate that Grade 1 children have potential to improve their physical fitness skills,
especially cardiorespiratory endurance,and should be encouraged to be more physically active
by adopting good PA behaviours. A potential way for children to intensify their PA levels at
school would be to increase opportunities for PA during the school day. This could certainly
be an avenue forfuture research. It is crucial that more studies are performed in South Africa
to determine children’s physical fitness levels, especially in different socio-economic
environments and regions, and to have a better understanding of how physically fit South
African children of allages are.

The findings of the current study are in line with the outcomes of Kemp and Pienaar (2013),
who conducted a studyon Grade 1 learners in North West Province, South Africa. In the current
study, participants had similar means for height, weight and BMI. Although Armstrong et al.
(2011)compared ethnic groups, there are comparable resultsthatare in line with the height and
weight scores of the current study. Amusa et al. (2011) also found no difference between boys
and girls in height and weight. Comparingthe results of height, weight and BMI of the current
study with the growth standardssetby the WHO in 2007, the height of the boys and girls is on
the 50th percentile, the weight of boys is between the 85th and 97th percentile and the weight
of girls between the 50th and 85th percentile. Therefore, the participants’ BMI and height were
in line with their age according to the growth standards (Turck et al, 2013). Armstrong et al.
(2011) investigated the physical fitness and anthropometry measurements of 6-to 13-year-old
children in South Africa and found that 15.4% were overweight or obese, which corresponds
to the findings of the current study. Another South African study conducted by Symington et
al. (2016) explored the relationship between stunted and overweight children aged between 3
and 9 years in two provinces (Gauteng and Mpumalanga). Symington concluded that 12% of
the children were overweight or obese. The growth standards percentiles of the children’s
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weight possibly indicate overweight or obesity and there may be multiple factors influencing
this high prevalence, such as poor dietary habits and lifestyles, as well as physical inactivity.
More studies are needed to establish the BMI of children and the contributing factorsthat lead
to overweight or obesity, in order to prevent childhood obesity. This would greatly assist in the
development of appropriate intervention programmes and the promotion of healthy lifestyles
and being physically active.

Limitations

The sample size of the current study is a limitation because the results cannot be generalised as
the sampleis not representative of the South African population;thereforeit is recommended
that future studies include more participants. There was no control over the cause and effect of
the results and no clarity on whether the weight of the children had an effect on their physical
fitness. Furthermore, there was no concrete evidence that their lower physical fitness levels
could lead to overweight and obesity.

Recommendations

More research in this field is imperative. The study only explored the results of Grade 1
children, and therefore it is recommended that children in other grades are also studied.
Children should be encouraged specifically to focus more on aerobic endurance and lower body
muscularpower.

CONCLUSIONS

To conclude, in this study boys exhibited better physical fitness than girls, especially in the
standingbroad jump, shuttle run and throwing tests. However, girls performed better than boys
in flexibility. With reference to the South African context, the population under study
demonstrated higher physical fitness levels compared with previous South African studies, but
compared with international norms, their physical fitness levels were low. Therefore, it is
recommended that children of this age cohort should specifically focus on aerobic endurance
aswell aslower body muscularpower. Boys need to focus on flexibility and girls on muscular
strength, agility and coordination skills. To improve these children’s physical fitness levels, it
is recommended that they should be more physically active during the day, to enhance their
physicalfitness levels. These results can be used to encourage schools to create more awareness
through their curriculum that children should be physically active during the day,aswell as to
motivate them. Being more active could potentially assist children in their physical fitness. In
terms of weight status, according to the growth percentile charts, the participants had nomal
weight status but a slight tendency towards being overweight was seen. This study offers
updated and relevant data for Cape Town and has practical applications for teachers, parents
and therapists. The data presented in the current study demonstrate the physical fitness profile
of children from a specific age cohort in Cape Town; this can be used as a reference point to
target future interventions to enhance the fitness and health of children in Cape Town, Western
Cape.
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