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Background and Purpose: Current evidence shows that physical fitness (PF) is declining 
among children and adolescents in Africa and worldwide, and this trend is associated with 
increased cardiovascular morbidity and mortality. This study aimed to evaluate the baseline 
PF data of primary school children in Lagos State, Nigeria, and to determine the predictors of 
low PF within the cohort.

Materials and Methods: A total of 733 primary school children aged 6-12 years in Lagos, Nigeria, 
were included in this cross-sectional quantitative study. PF measures were assessed using the 
Eurofit battery test including sit and reach (S&R), standing long jump (SLJ), sit-ups (SU), 5 m 
shuttle run test (5 m-SRT), and cricket ball throw (CBT). A structured questionnaire was used to 
determine the socio-demographic factors. Anthropometric and cardiovascular measurements 
were performed using standardized protocols. Data were analyzed using descriptive statistics 
of frequencies, percentages, median, and quartiles, and inferential statistics of the Mann-
Whitney U test, Quade analysis of covariance (ANCOVA) correlation matrix, and multiple linear 
regression model.

Results: Boys showed significantly higher SU counts (P<0.001), higher CBT (P<0.001), lower 5 m SRT 
(P=0.003), and the same SLJ (P=0.008) than girls, while S&R scores were statistically comparable 
(P=0.135). Also, the results showed that sex (B=-0.647, P=0.015), height (B=0.831, P=0.0001), 
weight (B=-0.641, P=0.007), and hip circumference (HC) (B=0.955, P=0.009) were significantly 
associated with total PF (measured using S&R, SLJ, SU,5 m SRT, and CBT).

Conclusion: Increased weight and gender were the main predictors of low PF among primary 
school children in Lagos, Nigeria. 
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1. Introduction

ecent studies have shown a decline in phys-
ical fitness (PF) among children and adoles-
cents in Africa and worldwide [1, 2]. This 
has resulted in an increased risk of poor 
cardiorespiratory fitness and an unexpect-

ed increase in cardiovascular morbidity and mortality [3]. 
Although most of these ailments appear with age, their 
origins can be traced back to infancy [4].

However, PF is defined as the ability to complete daily 
chores with vigor and alertness, without undue exhaus-
tion, and with sufficient energy to enjoy leisure activi-
ties as well as to deal with unforeseen situations [3]. PF 
is influenced by a variety of quantitative factors. These 
include age, nutrition, and regular medical checkups [5]. 
Most components of fitness are divided into two cat-
egories, health-related and non-health-related. PF in 
early childhood is a powerful marker of health and can 
be divided into two broad categories, such as health-
related fitness which includes aerobic fitness, muscular 
strength, muscular endurance, and flexibility, and skill-
related fitness, including agility, balance, coordination, 
power, reaction time, and speed [5].

PF is essential to perform even a minimal level of ac-
tivity without physical fatigue [6]. To perform daily ac-
tivities without fatigue, it is necessary to be optimal 
in five areas of PF, which are cardiorespiratory endur-
ance, muscular strength and endurance, flexibility, and 
body composition [7]. When we develop these areas as 
humans, our overall quality of life (QoL) will improve, 
lowering the risk of chronic diseases and eventually op-
timizing our health and well-being [8]. Cardiorespiratory 
endurance is the ability to perform prolonged, large-
muscle, dynamic movements at a moderate to high 
level of intensity. This can mean the ability of your heart 
to pump blood and the ability of your lungs to efficiently 
receive oxygen [8]. 

Higher PF level is associated with higher levels of 
health-related quality of life (HRQoL) in elderly and 
chronically ill populations [9, 10]. However, prevention 
of risk factors, such as childhood obesity is effective 
through increased PF, which can enhance individuals’ 
mental and physical health [11, 12]. Lack of or reduced 
fitness causes children to lose the metabolic effect of 
fitness protecting them from excessive weight gain and 
metabolic diseases [13]. The report by Leppanen and 
colleagues further suggests that poor PF, inactive physi-
cal activity (PA), and increased risk of cardiovascular dis-
ease are all associated [14].

Moderate to vigorous physical activity (PA) is recom-
mended to improve PF and thus prevent overweight 
and obesity in children [15]. PF is now recognized as a 
critical modern measure of childhood health and QoL. 
Better academic performance is associated with higher 
levels of fitness among primary school children [16].

In the recent past, the levels of activity have shifted 
significantly. Outdoor physical activity is rapidly supple-
mented by less physically demanding indoor activities 
[17]. Automobiles are used to transport students to 
school instead of cycling or walking. The number of peo-
ple walking and participating in organized sports is de-
creasing [17]. The potential consequences of these alter-
ations on children’s development and health have been a 
cause of concern to researchers and policymakers.

According to the United Nations, World population 
prospects, 43.8% of Nigeria’s population of 206 million 
were younger than 15 years in 2019 [18]. Every child has 
the right to life, which means that each child needs to be 
well-cared for to survive and develop normally. Childhood 
and adolescence are critical stages of life because they 
are marked by significant physiological and psychological 
changes. Similarly, during these years, a person’s lifestyle 
and healthy/unhealthy behaviours are formed, which 
may affect the behaviour and health status of adults [19].

PF is known to be influenced by environmental fac-
tors [20]. This suggests that, as active transportation 
reduces, the prevalence of noncommunicable diseases 
may rise unless adequate measures are taken, and that 
other anthropometric factors may affect PF. 

However, African studies examining the prevalence of 
low PF levels, and their associations with cardiovascu-
lar, sociodemographic, and anthropometric factors in 
Nigerian school children are very scarce. Therefore, this 
study was conducted to assess the baseline PF levels 
among school children in Lagos State, Nigeria. The sec-
ondary objective of the study was to investigate the as-
sociations of PF with cardiovascular, socio-demograph-
ic, and anthropometric variables. 

2. Materials and Methods

Study design

This study was conducted using a quantitative cross-
sectional design. 

R
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Participants

The study included 733 primary school learners, includ-
ing 393 boys and 340 girls aged between 6 to 12 years out 
of the 744 participants who were originally recruited for 
this study. They were randomly selected from 40 public 
and private primary schools across Lagos State, Nigeria. 

Sampling method and sample size

Non-probability purposive sampling method was used 
to recruit the participants. The sampling was performed 
with the parents and the child’s consent. Random num-
ber generators were used to select schools to have a mix 
of diverse socio-economic backgrounds after assigning 
codes to public and private schools. To determine the 
sample size, the cross-sectional study described by 
Charan and Biswas was used. The sample size was 384 
people [21]. Table 1 presents the distribution of study 
participants according to the local government where 
their schools are located:

Inclusion and exclusion criteria 

Primary schools children who are in the age range of 
6-12 years were included in the study. Five children with 
lower limb deformities were excluded from this study 
because it did not allow them to cope with the physical 
demands of the study. 

The modified maturity offset prediction equations 
validated by Koziel et al. were used to screen out in-
dividuals with early signs of puberty [22]. Six children 
were screened out from the target population using this 
formula.

Maturity offset (y) (Girls)=-7.709133+(0.0042232x 
(agexstature)

Maturity offset (y) (Boys)=-7.999994+(0.0036124x(age 
xstature)

Maturity age=(Chronologic age+Maturity offset) years 

Ethical considerations

The two bodies that provided ethical approvals for 
the study were the Biomedical Research Ethical Com-
mittee (BREC) of the University of KwaZulu-Natal 
(Reference number BREC/00000523/2019), and the 
Health Research Ethical Committee (HREC) of Lagos 
State University Teaching Hospital (Reference number 
LREC/06/10/1331). Gatekeepers’ permissions were also 
obtained from the head of the service and permanent 

secretary, the ministry of health, and the chairman of 
the State Universal Basic Education Board (SUBEB), 
Lagos State, Nigeria. According to the principle of non-
maleficence, participants were prevented from sustain-
ing any harm. The findings were kept confidential by 
the Declaration of Helsinki [23]. Pseudonyms were used 
when recording the findings [24].

Study data collection 

After ethical approval and obtaining the gatekeeper’s 
permission, the informed consent form was given to the 
principals of the selected schools. The informed consent 
form was in English and Yoruba languages. The children 
were also informed that their participation is voluntary. 
Children who delivered the informed consent form 
were considered potential participants. Only eligible 
learners who volunteered to sign a partial assent form 
were finally included in the study after screening for any 
medical problems that can affect mobility. A biographi-
cal questionnaire was used to obtain variables, such as 
age, gender, and class of study.

Socio-economic status (SES) 

The questions on the SES questionnaire were ad-
opted from a similar instrument used by Gall et al. in 
South Africa [25]. The questionnaire items included 
household-level living standards, such as infrastructure 
and housing characteristics (type of home, number of 
bedrooms, type of toilet and access to indoor water, 
indoor toilet/bathroom, and electricity) and questions 
related to ownership of three durable assets (refrigera-
tor, washing machine, and car). The dichotomized items 
(0 = poor quality, unavailable, 1 = high-quality, available) 
were summed to build an overall SES index, with higher 
scores reflecting higher SES. 

Cardiovascular measures (blood pressure and heart rate)

A digital electronic blood pressure (BP) monitor (Sam-
vine, USA) was used to measure children’s resting blood 
pressure and heart rate in a sitting position [26]. After five 
minutes of sitting at rest, five measurements were per-
formed at two-minute intervals, and the last three mea-
surements were averaged and used in the analysis [26]. 

Anthropometric Measurements: During the body 
weight measurements, the child stood on the scale for 5 
s with feet hip-width apart. Body weight was measured 
to the nearest 0.1 kg. Before assessing the body weight 
at the beginning of each week, the weighing scale was 
calibrated using repeatability and eccentricity tests [27].
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To measure the standing height (stature), the child 
stood with heels together and heels in contact with the 
base of the stadiometer. The body mass index (BMI) 
was calculated using the formula, BMI = Body weight/
height2. Waist circumference was measured to the near-
est 0.1 cm using an inelastic tape measure with the um-
bilicus as the reference point [28].

The same tape measure was used to measure the hip 
circumference (HC) with the most prominent point on 
the child’s hip as the reference point. The waist-hip ratio 
was calculated based on these values

Procedures for fitness measures

Physical fitness (PF) measures 

PF measures were assessed using the battery test 
methods described by Armstrong and others [29].

Sit and reach (S&R) flexibility test: The child sat on 
the mat with legs extended and feet flexed on the back, 
with the soles of the foot on a special wooden box. The 
test was performed in such a way when the child was 
stretched forward with straight arms and tried to reach 
forward as far as possible. A research assistant held the 
legs to prevent them from bending. The height of the 

Table 1. Distribution of participants recruited from each local government area

S/N Local Government Council
Participants, No.

 Boys Girls Total

1 Alimosho 17 12 29

2 Ajeromi- Ifelodun 20 12 32

3 Kosofe 30 45 75

4 Mushin 15 13 28

5 Oshodi-Isolo 14 13 27

6 Ojo 12 10 22

7 Ikorodu 67 63 130

8 Surulere 16 12 28

9 Agege 14 13 27

10 Ifako- Ijaye 19 7 26

11 Somolu 17 10 27

12 Amuwo-Odofin 16 12 28

13 Lagos Mainland 25 13 38

14 Ikeja 18 14 32

15 Eti-Osa 15 13 28

16 Badagry 15 11 26

17 Apapa 14 11 25

18 Lagos Island 21 9 30

19 Epe 14 31 45

20 Ibeju- Lekki 18 12 30

Total 393 340 733
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measuring box was 33 cm and a hanging 50 cm. The 
measurement was in centimeters and 15 cm was re-
lated to the child’s toes. The child performed the test 
twice, resulting in the highest reading (rounded to the 
next centimetre) recorded.

Standing long jump (SLJ): The child stood without 
shoes, knees bent, feet together, and arms behind the 
waist. The child waved his arms and jumped as far for-
ward as possible, landing with feet together. Each child 
was allowed two times to attempt. The better score of 
the two was recorded as the test result. A child who lost 
balance during the test was given an additional oppor-
tunity. The score is measured in centimeters from the 
heels in the starting position to the point where the 
closest heel touched the ground after the jump.

Sit-ups (SU): The child was lying with the knees bent at 
90°, feet flat on the ground, hands behind the head, and 
both shoulder blades on the floor. A research assistant 
sat in front of the child and kept the feet on the floor. The 
child sat down and touched both knees with the elbows, 
then returned to the starting position. This was repeated 
as much as possible for 30 s. If the elbows did not touch 
the knees, the shoulder blades did not touch the floor, or 
the hands were moved behind the head, the repetitions 
were recounted. The protocol requires that the feet re-
main on the ground during the test.

Five m shuttle run test (5 m SRT): Marker cones were 
placed 5 m apart. Two pieces of rope were placed along 
the ground at these points to indicate the start and fin-
ish lines of the 5 m distance. The child stayed behind the 
rope on one side of the shuttle. After counting 3, the 
child ran as fast as possible between the cones, crossed 
the line with both feet, then returned to the starting 
point. This task was repeated by each child to complete 
10 shuttles (i.e., 50 m) in the shortest possible time. The 
time taken to complete 10 shuttles was recorded to the 
nearest 0.1 s. If children did not cross the line with both 
feet, they were penalized by 0.1 s. If this occurred more 
than once, they had to repeat the test after a short rest.

e) Cricket ball throw (CBT): In the cricket ball throwing 
test, the child has to throw a 135 g (0.135 kg) cricket 
ball as far as possible. A restraining line was identified. 
When throwing, the child had to stand in front of a 
marked restraining line. Children had to stay behind the 
second line marked at a distance of 2 m during the test. 
Running was possible even during follow-up, provided 
that the child remained within the specified 2-m area. 
Each child was allowed two times to attempt. The best 
throw was recorded as a score in meters.

Study data analysis

Statistical analyses were performed using the SPSS 
software version 27 (IBM, Armonk, NY, USA). Data clean-
ing procedures were performed to ensure the accuracy 
of the data. The data normality test using the Shapiro-
Wilk test indicated that the data were not normally dis-
tributed; therefore, non-parametric tests were used to 
compare continuous variables. Frequency, percentage, 
median, and quartile were used for a descriptive sum-
mary of data. 

To compare the median scores of sociodemographic, 
anthropometric, and cardiovascular variables of the 
participants based on gender, the Mann-Whitney U test 
was used. To control variables that were significantly 
different in the Mann-Whitney U test, Quade’s non-
parametric analysis of covariance (ANCOVA) was com-
puted to compare the median scores of PF scores (S&R, 
SLJ, SU, 5 m SRT, and CBT) based on gender. Spearman’s 
rank correlation coefficient was used to examine the 
relationship between PF and anthropometric and car-
diovascular parameters and the socioeconomic index. 
Variables indicating a significant correlation with total 
PF were entered into the multivariate linear regression 
model to determine the predictors of low PF. The total 
fitness index was used as the dependent variable. The 
significance level was set at P<0.05.

3. Results

The participant included 733 primary school children 
aged 6-12 years. A total of 393 people (53.6%) were 
boys, and 340 people (46.4%) were girls in this study. Ta-
ble 2 presents the comparison of anthropometric, car-
diovascular, and sociodemographic variables by gender. 
The median age, BMI, height, weight, HC, waist circum-
ference (WC), waist-hip ratio (WHR), socioeconomic 
status (SES), systolic blood pressure (SBP), and diastolic 
blood pressure (DBP) for both males and females were 
not significantly different from each other; however, the 
heart rate in girls was significantly (P=0.016) higher than 
in boys.

Table 3 presents the comparison of participants’ PF 
variables by gender using the non-parametric Quade 
ANCOVA. The median values for SU (P<0.001), SLJ 
(P=0.008), CBT (P<0.001), and 5 m shuttle run (P=0.003) 
were significantly different from each other across gen-
der, while median values for S and R for the two groups 
were not significantly different from each other.

Ojedoyin et al. Low Fitness and Its Related Factors Among Children. Iran J Health Sci. 2023; 11(1):1-12
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Figure 1 depicts the baseline levels of PF among the par-
ticipants recruited for the study. Low fitness was observed 
in 212 children, 28.9% of the children, 281 moderate chil-
dren (38.3%), and finally 240 high children (32.7%).

The results in Table 4 show participants’ levels of PF 
compared to gender. The comparison of both boys 
and girls in the three levels of low, moderate, and high 
shows no significant difference.

Table 5 presents the Spearman rank correlation for 
relationships between PF and each of the sociodemo-
graphic, anthropometric, and cardiovascular variables.

A negative correlation was observed between PF 
and each sex (r=-0.08, P=0.031), and WHR (r=-0.101, 
P=0.006) but a significant and positive correlation was 
observed between PF, and height (r=0.214, P<0.001), 
weight (r=0.153, P<0.001), HC (r=0.229, P<0.001), and 
WC (r=0.168, P<0.001), while no significant relationship 
was observed between PF and SES, SBP, age, BMI, DBP, 
and HR. Although the correlation was weak for all the 
variables.

Table 6 presents the multivariate linear regression for 
predictors of low fitness.

For the model, the analysis of variance (ANOVA) for 
the model was significant (F=10.497, P<0.001) and 
the model explained 8% of the total PF variances. The 
results showed that sex (B=0.647, P=0.015), height 
(B=0.831, P=0.000), weight (B=-0.641, P=0.007), and HC 
(B=0.955, P=0.009) were significantly associated with 
total PF (measured using S and R, SLJ, SU,5 m SRT, and 
CBT). A unit increase in height and HC increased total PF 
by 0.831 units and 0.955 units, respectively, while a unit 
increase in weight decreased total PF by 0.641 units.

4. Discussion 

The main objective of this study was to describe the 
baseline PF data in primary school children in Lagos 
State, Nigeria. The secondary objective of the study was 
to examine the relationship of PF with anthropomet-
ric, sociodemographic, and cardiovascular parameters, 
to identify the predictors of low PF among this cohort 
of primary school children. Therefore, results from this 
study showed that the anthropometric, and sociode-
mographic variables were not significantly different be-
tween boys and girls. However, the heart rate was sig-
nificantly higher in girls than in boys. This difference is 
probably due to the heart size, which could be because 
the smaller female heart, which pumps less blood with 

Table 2. Comparison of participants’ socio-demographic, anthropometric, and cardiovascular variables by gender

Variables
Median (IQR)

Z P
Boys Girls

Age (y) 9.00 (8.00, 10.00) 9.00 (8.00, 10.00) -0.187 0.851

BMI (kg/m2) 16.50 (15.30, 17.80) 16.30 (15.10, 17.68) -1.415 0.157

Height (m) 1.30 (1.24, 1.36) 1.29 (1.22, 1.36) -0.631 0.528

Weight (kg) 27.00 (25.00, 30.75) 27.00 (24.00, 30.00) -0.966 0.334

HC 64.00 (61.00, 67.000 64.00 (60.00, 68.00) -0.274 0.784

WC 57.00 (55.00, 60.00) 57.00 (55.00, 60.00) -0.299 0.765

WHR 0.89 (0.86, 0.92) 0.89 (0.86, 0.93) -0.143 0.886

SES 6.00 (4.20, 7.50) 6.00 (4.20, 7.20) -1.051 0.293

SBP 118.00 (109.00, 130.00) 116.00 (107.00, 125.00) -1.460 0.144

DBP 80.00 (70.00, 100.00) 80.00 (67.00, 97.00) -1.953 0.051

HR 94.00 (82.00, 107.00) 96.00 (87.00, 110.00) -2.405 0.016*

Abbreviations: HC, hip circumference; WC, waist circumference; WHR, waist-to-hip ratio; SES, socioeconomic status; SBP, systolic blood 
pressure; DBP, diastolic blood pressure; HR, heart rate; BMI, body mass index; IQR, interquartile range. *Denotes a significant difference 
at P<0.05.

Ojedoyin et al. Low Fitness and Its Related Factors Among Children. Iran J Health Sci. 2023; 11(1):1-12

 [
 D

O
I:

 1
0.

32
59

8/
ijh

s.
11

.1
.9

18
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jh

s.
m

az
um

s.
ac

.ir
 o

n 
20

23
-0

5-
23

 ]
 

                             6 / 12

https://jhs.mazums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en
http://dx.doi.org/10.32598/ijhs.11.1.918.1
https://jhs.mazums.ac.ir/article-1-848-en.html


Winter 2023, Vol 11, Issue 1

7

each beat, has to beat faster to match the larger male 
heart’s output [30]. 

The boys’ better performance regarding their SU, SLJ, 
and 50 m SRT scores is probable because girls tend to 
have less muscle mass than boys, so they cannot exert 
enough force when running and therefore it takes longer 
to complete the shuttle than boys [31]. The absolute dif-
ferences in muscle strength differences between men 
and women have been extensively documented [32]. 
Men are known to have larger and stronger muscles 
than women [32, 33], with differences evident in up-
per-limb musculature [32]. This explains why the boys 
covered more distance in the cricket ball throw test, al-
though there can be considerable overlap between the 
sexes [33]. The cross-sectional area (CSA) of the muscle 
or muscle groups, specific tension (force per unit cross-
sectional area (CSA), which may be influenced by fiber 
type distribution and the amount of non-contractile tis-

sue in the muscle), the subject’s ability to fully activate 
the motor units, and possible anatomical differences in 
the mechanical advantage of muscles acting across the 
body segments are all factors that predict a maximum 
voluntary strength. According to Maughan’s study [33], 
boys perform substantially better on all four fitness mea-
sures, in addition, the boy’s superiority in cardiorespira-
tory fitness is a consistent finding in the literature [34]. 

Also, no significant difference was observed between 
the levels of gender (low, moderate, or high). The levels 
of PF did not differ between the sexes because PF de-
velops faster in boys than in girls only during puberty 
[35]. Therefore, no major differences were observed in 
boys and girls in any of the school and home activities to 
which they were exposed due to their pre-pubertal sta-
tus. Guessogo and colleagues, in a Cameroonian study of 
pupils aged 10-15 years, found that boys outperformed 
girls in multiple tests using the Eurofit battery test [36]. 

Table 3. Comparison of participants’ physical fitness (PF) variables scores by gender

Score
Median (IQR)

F P Value
Boys Girls

S and R (cm) 4.00 (0.00, 5.00) 4.00 (3.00, 5.00) 2.240 0.135

SU (counts) 10.00 (7.00, 15.00) 8.00 (4.00, 12.75) 22.212 <0.001*

SLJ (m) 1.40 (1.30, 1.60) 1.40 (1.20, 1.50) 7.034 0.008*

50 m SR (s) 20.00 (19.00, 22.00) 20.50 (19.25, 23.00) 8.867 0.003*

CBT (m) 9.70 (8.33, 12.50) 8.90 (7.30, 10.30) 38.174 <0.001

Age and heart rate were used in Quade ANCOVA analysis as covariates, Abbreviations: S and R, sit and reach; SU, sit ups; SLJ, standing long 
jump; 50 m SR, 50m shuttle run; CBT, cricket ball throw; IQR, interquartile range. *denotes a significant difference at P<0.05.
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Table 4. Participants’ levels of physical fitness (PF) compared by gender

Fitness Level
No. (%)

χ2 P
All Male (n=393) Female (n=340)

Low 212(28.9) 127(32.3) 85(25.0)

5.133 0.077Moderate 281(38.3) 147(37.4) 134(39.4)

High 240(32.7) 119(30.3) 121(35.6)

Table 5. Spearman rank correlation for relationships of physical fitness (PF) with sociodemographic, anthropometric, and cardiovascular 
variables 

Variable r P

Age 0.190 0.609

Sex -0.08 0.031*

BMI - 0.013 0.731

Height 0.214 <0.001*

Weight 0.153 <0.001*

HC 0.229 <0.001*

WC 0.168 <0.001*

WHR -0.101 0.006*

SES -0.064 0.083

SBP -0.013 0.738

DBP -0.019 0.619

HR 0.020 0.596

Abbreviations: HC, hip circumference; WC, waist circumference; WHR, waist-to-hip ratio; SES, socioeconomic status; SBP, systolic blood 
pressure; DBP, diastolic blood pressure; HR, heart rate; BMI, body mass index; *denotes a significant difference at P<0.05.

Table 6. Multivariate linear regression model for predictors of total fitness

Variables B SE Beta t P

(Constant) 13.462 0.409 32.911 0.0001*

Sex - 0.647 0.265 -0.088 -2.448 0.015*

Height (m) 0.831 0.206 0.225 4.028 0.0001*

Weight (kg) - 0.641 0.239 -0.174 -2.687 0.007*

HC (cm) 0.955 0.367 0.259 2.603 0.009*

WC (cm) - 0.143 0.332 -0.039 -0.430 0.667

WHR 0.055 0.223 0.015 0.246 0.806

Dependent variable: Total fitness index. ANOVA (F=10.497, P<0.001); R2=0.080; *denotes a significant difference at P<0.05.

Abbreviations: HC, hip circumference; WC, waist circumference; WHR, waist-to-hip ratio; SE, standard error
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 The study’s findings revealed that PF is significantly cor-
related with sex, height, HC, WC, and WHR. Since gender 
differences, height, and weight are known correlates of 
PF [37]. In a survey of 14-year-old high school youths in 
South Africa, Monyeki and colleagues found that a strong 
and positive correlation between PF and BMI was found 
in girls with high fitness scores, while no significant re-
lationship and weaker positive relationship between PF 
and BMI was found in boys with high fitness scores [38]. 
In another study, Dana and colleagues observed a posi-
tive relationship between PF and height and a negative 
correlation between PF and weight in a study comparing 
the anthropometrical and PF characteristics in 7-11-year-
old urban and rural Iranian boys and girls [39]. 

 The results of multivariate regression analysis identified 
gender, height, weight, and HC as predictors of PF in this 
age group. However, only gender and weight gain were 
associated with reduced PF. This may be due to gender dif-
ferences in PF because boys are known to be more physi-
cally fit than girls. In a study on PF and anthropometric 
normative values among Colombian-Indian school chil-
dren, Ramos-Sepulveda, and colleagues found that age 
had a significant effect on BMI and WC. Boys had signifi-
cantly better cardiorespiratory fitness, and lower and up-
per limb strength than girls [40]. Although it seems logical 
that PF and weight gain are related, studies conducted on 
this association have yielded findings. In the Republic of 
Seychelles, the relationship between PF and overweight 
was found in a significant sample of school children, 
showing a strong inverse relationship between fitness 
and overweight [41]. In another study on the relationship 
between Body Mass Index and PF among Chinese Univer-
sity students, the findings of this study showed that any 
exercise evaluation test that was used (such as the stand-
ing long jump for explosive power or the distance run for 
cardiorespiratory endurance) was inversely correlated 
with BMI values regardless of gender [42]. 

Enhancing fitness in children may require specialized 
interventions that are sensitive to the capabilities and 
requirements of overweight youngsters, most likely 
through increasing physical activity.

5. Conclusion 

This study showed that the predictors of low PF status 
in primary school children between 6 and 12 years were 
weight gain and gender. However, PF training should be 
encouraged by school health programs as part of health 
promotion activities included in the physical activity pol-
icy [43]. Moreover, this will help encourage children with 
poor PF to participate regularly in school health programs. 

Weight loss program is encouraged to improve PF 
among the 6-12 year age group and to mitigate the 
health risks of overweight and obesity, stakehold-
ers (government, health professionals, parents, and 
schools) in the Nigerian child welfare and public health 
sector should encourage and implement at least 60 
minutes, and at most several hours of physical activity 
per day, ensure good nutrition and avoid bad feeding 
habits, such as overeating, reducing screen time, and 
increasing sleep for primary school children.

Limitations

The authors acknowledge certain limitations of this 
study. This is majorly a cross-sectional nature of the 
study since the direction of associations cannot be de-
termined. It could not establish a cause-and-effect rela-
tionship. The lack of probability sampling in the recruit-
ment strategy was another limitation.
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