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Abstract
Objective: To determine age- and gender-specific normative values for physical fitness among school-going children.
Method: The cross-sectional, analytical study was conducted from September 2021 to May 2022 in Alipur, Pakistan, and
comprised school-going children of either gender aged 10-17 years. Physical fitness was assessed using the Assessing Levels
of Physical Activity health-related fitness test battery, morphological component, waist circumference, hand grip strength
measurement of right and left hands, 4x10m shuttle run test for motor fitness assessment and 20min shuttle test for
cardiorespiratory fitness assessment. Data was analysed using SPSS 29.
Results: Of the 500 subjects, 250(50%) were boys with mean age 13.35+2.02 years, and there were as many girls with mean
age 13.40+2.08 years (p>0.05). Boys showed higher values in handgrip strength (right hand: 36.3kg, left hand: 33.7kg),
standing long jump (155.5cm), and maximum rate of oxygen consumption (45.2mL/kg/min) than the girls, who had higher
triceps (14.03mm) and subscapular skinfold thicknesses (9.11mm) (p<0.05). Percentile-based age-specific normative data
was also significant (p<0.05).
Conclusion: Male and female children showed significant differences across physical fitness values, and these values
provided a clinical endpoint in determining health problems in future.
Keywords: Physical fitness, Reference values, Predictive, anthropometry, Grip strength. (JPMA 75: 1067; 2025)
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Introduction

Physical fitness is a multidimensional domain that consists
of health-related components of cardiorespiratory fitness
(CRF) and musculoskeletal fitness (MSF), which are
considered strong determinants of health among youth.!
CRF and MSF are the main indicators that show strong
association with cancer, cardiovascular and cerebrovascular
diseases independent of weight and levels of physical
activity.2 The World Health Organisation (WHO) estimates
that physical inactivity significantly increases the incidence
of numerous severe chronic diseases, leading to 1.9 million
deaths worldwide.3-5

The physical fitness of an individual is measured by using
normative referenced percentiles by comparing it with age-
and gender-matched individuals within the same
population. Physical fitness levels among children can be
predicted based on factors, such as their lifestyle, CRF,
overall health, and mental status. These fitness levels play
a crucial role in determining the risk of chronic diseases,
including obesity, cardiovascular diseases (CVDs) and
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metabolic risks.6-° Physical fitness levels among adults are
evaluated worldwide using standardised test batteries, like
Fundacién Colombiana de Percepcién de Condicion Fisica
en Jovenes (FUPRECOL),'0 European Fitness Testing Battery
(EUROFIT)," Canadian Physical Activity, Fitness & Lifestyle
Approach (CPAFLA)'2 and Assessing Levels of Physical
Activity (ALPHA).13 Physical fitness is correlated with the
wellbeing of children’s health status as it represents
prosperity and comfort.’4 Physical activity leads to
reduction in the level of pro-inflammatory cytokines, and
the chance of many secondary systematic and physical
deformities among overweight children which ultimately
improve cardiorespiratory function, quality of life, physical
fitness, academic achievements and mental health.15

Pakistan is a developing country with a very high crude
birth rate.’6 About 44% of the total population is aged <19
years.!7 In the best of our knowledge, there are no
population-specific normative reference standards for the
said age group. The current study was planned to
determine the physical fitness normative values among
school-going children.

Subjects and Methods

The cross-sectional, analytical study was conducted from
September 2021 to May 2022 in Alipur, Muzaffargarh,
Pakistan. The subjects were enrolled from the Alipur Public
Higher Secondary School, the Asif Saleem Higher
Secondary School, and the Government Girls High School.
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After approval from the ethics review committee of Riphah
International University, Lahore, The sample size was
calculated using Epitool to detect small effects (Cohen’s f-
squared, f2=0.20) with statistical power 0.80 and alpha
0.05.'® The sample was raised using non-probability
convenience sampling technique, and written informed
consent was obtained from both parents of each
participant. Those included were school-going children of
either gender aged 10-17 years (corresponding to grade 5
-10) who were present at the time of data collection.
Children suffering from any systemic illness, such as flu,
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Results

Of the 500 subjects, 250(50%) were boys with mean age
13.35+2.02 years, and there were as many girls with mean
age 13.40+2.08 years (p>0.05). There were significant
differences in anthropometric and physical fitness
parameters with respect to gender (Table 1). Percentile
values for anthropometric and physical fitness parameters
for each age category for male and female subjects were
noted in detail (Table 2).

Table-1: Comparison of morphological, musculoskeletal and cardiorespiratory components across

h, sore throat, f hysical def gender

cough, sore throat, fever, or an sical deformities -

9 luded y phy Variables Total Male Female  p-value
were excluded. (n=500) (n=250) (n=250)
Demographic data, including age and gender, was Age (years) 13.4942.05 13354202  13.40+2.08  0.759

obtained from the records after permission from the Height (m)
school management concerned. Subsequently, ALPHA Weight (kg)

was used for assessing morphological, musculoskeletal
and cardiorespiratory components addressing physical
fitness.13

In morphological components, height and weight

1.56+0.102 1.59+0.12 1.540+0.75  0.001

48.28+8.56  49.20+9.71  47.20£7.10  0.009
BMI (kg/m2) 19.48+£1.40  19.20+134  19.77+141  0.001
Waist circumference (cm) 69.91£5.26  72.20+4.23  67.60+£5.02  0.001
Triceps skinfold thickness (mm) 11.12+3.27 8.21+1.03 14.03+£1.43  0.001
Subscapular skinfold thickness(mm)  7.88+1.74 6.66+0.92 9.11+1.47  0.001
Hand grip strength -Right hand (kg) ~ 34.83+2.02 36.30+£7.73  33.40+7.57  0.001
Hand grip strength -Left hand (kg) 32.18+7.70 3371739  30.45+7.67  0.001

were assessed through portable stadiometer (Portable
Stadiometer- Model 67310, USA) and weighing
machine (Beurer Diagnostic bathroom scale,

Standing long jump (cm)
4X10m shuttle run test (sec)
V02max (m.kg.min-1)

142.20£19.8  155.50+18.57 128.80+9.22  0.001
14.27£1.26 13.58+1.21 14.75£1.04  0.001
4291+432  4520+4.22  40.62£3.01  0.001

Germany), respectively. Waist circumference was
measured through non-elastic tape, while skinfold
thickness of triceps and subscapularis was measured
through skinfold calliper (Holtain Tanner / Whitehouse
Skinfold Calliper — Model 610ND, USA) respectively.’® A
hand dynamometer (CAMRY Digital Hand Dynamometer
Grip Strength Measurement, Hong Kong) was used for
upper body strength and lower body strength, while
standing long jump distance was measured using a tape.
These measures represented the musculoskeletal
component.20.21 Cardiorespiratory components included
4x10m shuttle run test to estimate coordination, agility and
speed of movement.22 The maximum rate of oxygen
consumption (VO2max) was assessed through 20m shuttle
run test, using the equation; VO2max=31.025%£3.238 *V-
3.248 *A+0.1536 where V was the velocity (km/h—1) of the
last completed stage, and A was the subject’s age (in
years).10

Data was analysed using SPSS 29. For better comparison,
children were divided into seven age strata. Further, 3rd,
10th, 25th, 50th, 75th and 90th percentile values for waist
circumference, body mass index (BMI), triceps skinfold,
subscapular skinfold, handgrip, standing long jump test,
4x10m shuttle run, and 20m shuttle run test, were noted
for boys and girls separately along the seven age strata.
Independent sample t test was used to compare
differences across physical fitness parameters. P<0.05 was
considered significant.
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Discussion

The current study aimed at determining the physical fitness
normative values among school-going children. It was
found that the physical fitness was highly gender specific
as boys had greater morphological, musculoskeletal and
cardiorespiratory components compared to the girls of
same age, except for triceps, subscapularis skin folds and
4x10m shuttle run test.

An earlier study also reported similar findings. Among
children aged 10-14 years, girls showed better results in
20m shuttle run test than boys, and among those aged 15-
18 years, the results were opposite. Boys showed better
results in curl-up and push-up tests.23 Similarly boys
showed better CRF than girls, and the performance of older
children were better than younger ones among both boys
and girls. In speed agility and shuttle test, lack of
performance was found in older children than younger
ones. In long standing jump and frontal throws of
basketball, the performance of boys was more significant
than of girls, and older children performed better than
younger ones (p<0.05).23

A study in primary schoolchildren concluded that in all
tests, boys performed better than girls. Also, older children
performed better than younger ones.24 Another study also
supported the current findings, but the performance of
girls was better in flexibility test than boys (p<0.001).25
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Table-2: Comparison of morphological, musculoskeletal and cardiorespiratory components across gender

Age Category Male(n) Mean +SD P3 P10 P25 P50 P75 P90 Female (n) Mean +SD P3 P10 P25 P50 P75 P90
4X10 m shuttle run test (sec) 10.0-10.9 31 14.90+0.56 14.00 14.07 1500  15.01 15.05  15.08 31 15.6+1.51 1007 1507 1601 1603 16.06  16.07
11.0-11.9 30 14.90+0.56 12.00 14.00 1409  15.02 15.04  16.02 23 528+170 1003 1203 1507 16.00 16.02 16.03
12.0-12.9 28 14.50+0.56 14.00 14.01 1403 14.09 1501  15.05 4 15.01+£0.95 1202 1402 1500 1506 1509  16.04
13.0-13.9 28 13.67+0.48 13.00 13.01 13.05  14.00 1402 14.09 20 14.83+039 1402 1409 1500 1501 1503  15.05
14.0-14.9 51 12.78+0.81 11.56 12.00 1208 13.02 13.07  13.09 53 14724063 1362 1400 1404 1500 1504  15.09
14.0-14.9 4 12.69+0.85 12.00 12.00 1202 1209 13.05  14.02 ;3 14174040 1338 1400 1402 1405 14.09  15.01
16.0-17.0 38 12.82+0.86 11.24 12.00 1205  13.00 13.07  14.05 39 14.05+0.15 1400 1400 1401 1402 14.06 14.09
V02 max (m.kg.min-1) 10.0-10.9 31 52.32+0.62 51.08 51.27 5200 5208  53.00 53.02 31 39.25+0.54 3810  39.00 39.01 3910  40.00  40.01
11.0-11.9 30 50.60£0.99 48.00 49.17 50.04  51.00  51.05  52.04 23 39.1£055 3800 3806  39.00 39.03 39.08  40.00
12.0-12.9 28 46.38+1.80 42.05 4490 4505  46.05  47.76  48.05 M 38.64+0.72 3800 3802 3805 3809 39.03 39.81
13.0-13.9 28 42.85+0.69 .01 42.06 409 4300  43.06  44.00 20 38.28+1.09 3709 3709 3800 3805 3807 39.90
14.0-14.9 51 43.36:0.60 42.05 43.00 43.01 4307 4400 4401 53 4.11+£3.04 3703 3708 3801 4400 4401 4500
15.0-15.9 4 44.10+1.90 38.36 41.50 4400 4500 4505  46.00 ;3 4529+0.57 4401 4500 4500 4505 46.00  46.00
16.0-17.0 38 39.66+1.44 3717 38.00 3876 39.08  41.00  42.00 39 38.68+1.74 3627 3700 37.07 3801 40.00 44.03
Hand grip strength right hand(kg) 10.0-10.9 31 28.4+4.94 20.05 22.06 2403 2709 3400 3581 31 2394298  19.00 2000  21.05 24.05 27.00 28.10
11.0-11.9 30 28.8+3.9 20.06 23.16 1603 2858  33.01  34.08 23 2474306  18.04 2043 2207 2501 27.04  29.04
12.0-12.9 28 32.23+4.72 23.05 23.08 2859 3409 3578 3718 | 29.84+3.12 2330 2525  27.05 31.00 3253  33.07
13.0-13.9 28 34.04+4.18 23.05 21.57 33.00 3507 3706 38.03 20 31.63£2.08  27.04  29.01 30.04 3204  33.01 3493
14.0-14.9 51 39.42+5.69 23.59 29.09 39.08 4200  43.01  44.00 53 33.08£2.51 2941 3152  33.03 3500 36.61 29.41
15.0-15.9 4 40.20+5.85 25.02 29.52 38.31 4203 4400  45.08 ;3 3814395 2839  33.04  36.07 3803 40.05 4361
16.0-17.0 38 44.51+6.60 28.01 31.86 453 4650 4930  51.03 39 45574378 3524 4001  43.09 46.03 49.00  50.00
Hand grip strength left hand(kg) 10.0-10.9 31 26.6+4.61 19.01 20.26 23.00  26.01 3200 33.06 31 2124340 1603 1620  18.04 20.10  25.00  25.00
11.0-11.9 30 26.86+3.89 19.01 21.18 2376 27.01 31.00 3190 23 2224277 1507 1840 2000 23.00 24.09  25.03
12.0-12.9 28 29.53+4.79 20.03 20.93 2555 31.05 33.00  35.06 | 26.76+2.97 2029 2300 2407 27.03 29.03  30.01
13.0-13.9 28 31.35+4.32 20.01 24.56 31.00  32.03 3501 35.05 20 28.69+3.16 2400 2512 2632 2853 3076  32.04
14.0-14.9 51 36.75+5.64 21.01 25.01 37.00  39.01 40.02  41.03 53 30.18+2.70 2500 2604 2853 30.02 3207 34.00
15.0-15.9 4 37.47+5.74 23.01 27.05 3527 4000  41.02 4255 ;3 3535+4.69 2533 29.05 3400 3503 37.05 42.60
16.0-17.0 38 41.23+6.50 25.17 29.70 3777 4203 4532 48.05 39 42.44+459 2780 3603  40.03 43.07 46.03 47.00
Waist circumference (cm) 10.0-10.9 31 64.2+3.28 60.00 60.07 61.00  63.00  67.00 68.00 31 62.58+2.41  60.00 6004 6100 6200 6400 66.80
11.0-11.9 30 68.03+2.17 64.00 65.10 66.00  68.00  69.30  71.00 23 63.09+-221  60.00 6040 6200 63.00 6400 65.60
12.0-12.9 28 72.21£1.52 69.00 70.00 71.00 7300  73.00 74.00 M 65.27+3.81  60.00 6100 6250 6400 67.00 72.80
13.0-13.9 28 72.46+1.37 70.00 70.90 7125 7200 7375 7410 20 66.90+3.90 6200 63.10 6400 6552 69.75 73.80
14.0-14.9 51 74.68+1.71 70.56 72.00 7400 7500  76.00 77.00 53 68.64+438 6062 6300 6600 6800 7102 7520
15.0-15.9 4 74.84+1.85 70.35 72.50 7400 7500 7600 77.50 ;3 7130+410 6500 6640  68.00 71.00 7500 77.60
16.0-17.0 38 75.29+1.75 7117 72.90 7400 7500 7628  77.10 39 71.73£405 6420 66.00  68.06 73.00 7500 77.00
Triceps skinfold thickness (mm) 10.0-10.9 31 6.83+0.99 5.48 6.40 6.49 6.56 6.60 9.23 31 1219023 1191 1193 1206 1219 1227 1234
11.0-11.9 30 6.87+0.99 530 6.38 6.57 6.60 6.63 9.43 23 12344014 1201 1221 1229 1233 1241 1252
12.0-12.9 28 9.21+0.94 6.55 6.61 9.37 9.56 9.65 9.67 M 12.81+£045 1222 1230 1240 1280 1315 125
13.0-13.9 28 9.18+0.33 8.57 8.70 8.90 9.16 9.44 9.65 20 13.70+£030 1313 1340 1340 1370 1397 141
14.0-14.9 51 8.61+0.21 8.27 834 8.42 8.65 8.70 8.97 53 1436+0.27 1401 1410 1410 1420 1465 147
15.0-15.9 4 8.34+0.14 8.14 8.17 8.23 831 8.41 8.61 ;3 1513+030 1479 1480 1490 1500 1542 156
16.0-17.0 38 8.20+0.06 8.10 8.12 8.16 8.21 8.25 8.30 39 16.28+031 1566 1570 1610 165 1653 16,6
Subscapular skinfold thickness (mm) 10.0-10.9 31 5.44+0.17 5.19 522 5.27 5.40 5.63 5.66 31 6.91+£0.109  6.78 6.79 6.83 6.90 6.97 7.10
11.0-11.9 30 5.69+0.16 517 535 5.68 5.73 5.79 5.84 23 7.41+0.24 7.07 7.10 714 751 7.56 7.72
12.0-12.9 28 6.09+0.06 5.97 6.02 6.05 6.08 6.11 6.21 M 8.02+0.27 7.66 7.76 782 788 8.23 8.43
13.0-13.9 28 6.42+0.16 6.20 6.21 6.31 6.37 6.56 6.70 20 8.81+0.27 8.43 8.45 8.51 8.93 8.06 9.1
14.0-14.9 51 6.67+0.16 6.33 6.45 6.59 6.67 6.77 6.82 53 9.54+0.23 9.19 9.25 930 962 9.76 9.83
15.0-15.9 4 7.26+0.22 6.54 7.13 7.19 7.26 732 74 ;3 10.22+0.27  9.87 9.97 10.01  10.07 1051 10.67
16.0-17.0 38 8.29+0.34 7.36 7.55 8.21 8.40 8.56 8.60 39 1312057 1067 1075  11.05 1137 1143 1147

J Pak Med Assoc

Open Access



Age and gender specific normative physical fitness values among school going .. ...

Similarly, it was established that boys scored better in
cardiorespiratory fitness, muscular endurance, speed,
flexibility and agility than girls. Flexibility was better in girls
than boys.26

Based on the current findings, it is recommended that a
routine assessment of physical fitness should be conducted
in early years as a method to diagnose health-related issues
early. This will not only help in improving the academic
performance of students but will also shift the
management approach form treatment to prevention of
disorders.

The current study has limitations. Data was collected from
a specific geographical location, which may have affected
physical fitness levels owing to factors such as urbanisation
and local environment. Besides, flexibility was not
measured as it was beyond the scope of the ALPHA
protocol. Additionally, nutritional status was not recorded
which could be a confounding factor in interpreting
anthropometric measurements.

Conclusion

Boys were found to have a higher level of physical fitness
compared to girls across all age groups. The percentile
values can provide a clinical endpoint in comparing
individual values with a norm-based reference values for
Pakistani children in determining health problems.
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