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Abstract

Purpose: The purpose of this study was to measure the physiological fitness level of University students Saudi,
male, using the European Fitness Test EuroFit.

Methods: The study was conducted on 451 Saudi, male, between 18-22 years age students. Physiological fitness
was assessed using the eight tests included in the EuroFit battery. Body mass index (BMI) was assessed.

Results: The present study showed that, the majority of the participants (55.7%) being within the normal body
weight range and there was no significant difference between BMI categories in all components of fitness tests.
According to the characteristics of the research sample, development of statistical tables of measurements derived
from the process of conducting the EuroFit Fitness tests.

Conclusion: To the best of researchers’ knowledge, it is the first study evaluated the physiological fitness and
investigating the reliability of the Eurofit tests in the Gulf region. The results showed the determination of the
students’ fitness.

Keywords: student, fitness, weight, EuroFit
1. Introduction

In spite of the health benefits of the Physiological fitness, adolescent performance tests have decreased over the
last three decades (Armstrong, 2012).

Physiological fitness status has been related to many health related outcomes. Inappropriate Fitness exercise in
adolescence has been identified as a predictor for many health disorders such as, reduced quality of life and poor
mental health. Cardiovascular diseases skeletal health (Ortega et al. 2012; Ruiz et al. 2009).

The World Health Organization [WHO] emphasized through many recommendations, the significance of physical
activity for adults to gain many benefits, including improving cardiovascular fitness and musculoskeletal fitness,
and in prevention of diseases (WHO, 2004).

The reference values are necessary to monitor the fitness status and categories the population. Nowadays, fitness
status reference values in youth from different nations have been published (Berisha & Cilli 2017).

The EuroFit tests are common and well-standardised tests offer a good opportunity to establish reference values.
EuroFit test is used to assess the physiological fitness of children and youth according to Physics and Sports
Council (Table 1) (Adam et al., 1988). Moreover, this test has been used widely to evaluate health-related
physiological fitness for healthy and patients (Yurdalan, Kondu, & Malkog, 2007; Vancampfort et al., 2015).

The sports culture in the Middle East societies significantly lacks the importance of physiological fitness and
practicing physical activity specially among youth of 18—19 years of age and this rate increased substantially with
age (Mabry et al., 2010).
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There is also no scientific date for the levels of physiological fitness particularly the age groups of adults and
young Arabic people.

Therefore, the aims of this study were to measure the physiological fitness level using the European Fitness Test
EuroFit and provide specific fitness reference for Saudi Youth of Age group of 18-22 Years.

2. Method
2.1 Participants and Sampling Procedures

A cross sectional study was applied to 451 Saudi males aged 18-22 years, University students in the gymnasium of
Imam Abdulrahman Bin Faisal University in Saudi Arabia.

Prior to participate in the study, an informed consent and a document with frequently asked questions were read by
the participants. A written consent was obtained from all participants of the study. Measurements were carried out
between April and Nov 2016-Feb 2017. The study was approved by the local committee and performed in
accordance with the Helsinki Declaration (IRB No. 2014-14-221).

2.2 Measures

The tools needed for each test were prepared and their readiness was ensured to perform the tests on them. Each
test was carried out under the supervision of PhD holder researchers and by the assistants of science degrees in
physical activity. Educational films, including detailed testing procedures, instructions for each test and the tools
needed for some tests were presented.

BMI was calculated as body mass in kilograms divided by the square of stature in meters (kg/m2) (Al-Hariri,
Elkilany, & Alkahtani, 2018). We have used BMI categories suggested by The National Institutes of Health and the
World Health Organization (Alkahtani, Elkilany, & Alhariri, 2015).

BMI Categories:

Underweight = <18.5

Normal weight = 18.5-24.9
Overweight = 25-29.9

Obesity = BMI of 30 or greater

Exclusion criteria were problems of the lower extremities, dizziness, and other neurological symptoms that might
be aggravated by the tests.

Physiological fitness was assessed using the eight tests included in the EuroFit battery (ERIKOGLU et al. 2015):
flamingo balance test, plate tapping test, flexibility test, standing broad jump test, handgrip test, sit-ups in 30
seconds test, bent arm hang test and 10x5-meter shuttle run test.

Before applying each test of EuroFit, the performance method was explained to the participants and they were
given an appropriate opportunity to warm up before each test except the flexibility test.

A pilot study was conducted initially to measure the European Fitness Tests for 30 students to find out the
coefficients (reliability, validity) of testing, using the test-retest method. There was a five day interval between the
measurements of the same group of students.

2.3 Data Analysis

Statistical analysis was performed using IBM SPSS 19. Raw Data of the measurements extracted from the process
were recorded in registration statements for each test. An alpha level of p < 0.05 was used as the criterion to
determine significance for the reliability. Data was presented as mean and standard deviation of the mean. Fitness
levels by BMI differences were tested by using ANOVA, T test and the significance level was set at p <0.05.

3. Results
3.1 Sample Characteristics

The total of included participants was 451Saudi youth male. The average age and BMI were 18.9+0.05 and
24.6+0.03 respectively as shown in Table 2. Of the 451 participants, 12 (2.7%) were underweight (UW), 251
(55.7%) were normal weight (NW), 164 (36.4%) were overweight (OW), and 24 (5.3%) were Obese (O) as shown
in Figure 1.

3.2 Validation of the Pilot Study

Table 3 shows that there is a positive significant relationship between the first and second pilot study's
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measurements. The correlation coefficients ranged from 0.800 to 0.970 which indicates that the reliability
coefficients are very high. Moreover, the self-validity of the used tests in the study is also accepted. Mean +
Standard deviations (SD) for all studied testes were shown in Table 4. The statistical tables presented below (Table
5 - Table 12), showed the raw scores extracted from the measurement process, Z Score and T Score for each test of
the EuroFit Fitness Test Battery.

3.3 Flamingo Balance Test

Table 5 indicates that the best level achieved during the Flamingo Balance Test was 4.00 times. It is the number of
falling times during balance on the bar for 1.00 minutes. The lowest level achieved was 23 times.

3.4 Plate Tapping Test

Table 6 indicates that the best level achieved during the Plate Tapping Test was 8.00 seconds. The lowest time
achieved by tapping on each plate was 25 times. The lowest level achieved was 25.74 seconds.

3.5 Flexibility Test

Table 7 indicates that the best level achieved during the Flexibility Test was 27.00 cm. It is the largest distance by
which the tests could achieve on the wall bar. The lowest level achieved was 20.00- cm.

3.6 Standing Broad Jump Test

Table 8 indicates that the best level achieved during the Standing Broad Jump Test was 250.00 cm. It is the largest
distance the tests could achieve during the horizontal jump on the ground. The lowest level achieved was 90.00
cm.

3.7 Handgrip Test

Table 9 indicates that the best level achieved during the Handgrip Test was 59.40 kg. It is the largest strength
recorded on the handgrip device during the test. The lowest level achieved was 41.60 kg.

3.8 Sit-Ups Test

Table 10 indicates that the best level achieved during the Sit-Ups in 30 Seconds Test was 31.00 times. It is the

greatest number of times achieved during the performance of the Sit-Ups in 30 Seconds Test. The lowest level
achieved was 2.00 times.

3.9 Bent Arm Hang Test

Table 11 indicates that the best level achieved during the Bent Arm Hang Test was 71.10 seconds. It is the largest
period achieved by arm hanging on the bar. The lowest level achieved was 0.00 second. This means that the tests
did not achieve any time during hanging, that is, failure to hang on the bar.

3.10 Meter Shuttle Run Test

Table 12 indicates that the best level achieved during the 10X5-Meter Shuttle Run Test was 13.30 seconds. It is
the lowest period time achieved during shuttle run. The lowest level achieved was 36.20 seconds.

Our study didn’t show any significant differences of the used tests between the different weight category groups.
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Figure 1. Body Mass categories of the participants
UN: underweight; NW: normal weight; OW: overweight; O: Obese
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Table 1. EuroFit Test Protocol (Council of Europe, 1987)

Hand grip Strength Static strength

Standing broad jump Explosive strength

Bent arm hang Muscular endurance Functional strength
Sit-ups Trunk strength

Shuttle run: 10 x 5 meters Speed Running speed - agility
Plate tapping Speed of limb movement
Sit and reach Flexibility Flexibility

Flamingo balance Balance Total body balance

Table 2. Characteristics of research sample

Mean + SD
Age 18.94+0.05
BMI 24.6+0.03

Table 3. The coefficients (Reliability, Validity) of the European Fitness Test -EuroFit

Testing Retesting
Tests Reliability Coefficient  Validity Coefficient
SD M SD M
Flamingo Balance Test 14.833 5.052 14.800 4.390 0.900 0.950
Plate Tapping Test 15.267 2.160 15.294 2.069 0.800 0.890
Flexibility Test 3.917 8.264 3.567 8.292 0.960 0.980
Standing Broad Jump 174233 25998 176.900 24.433 0.970 0.890
Handgrip Test 37.259 7.697 37.748 8.009 0.960 0.980
Sit-Ups In 30 Seconds Test 22.300 3.261 22.100 3.428 0.900 0.950
Bent Arm Hang Test 17.036 16.408 17.088 16.993  0.860 0.930
10X5-Meter Shuttle Run Test ~ 20.677 2.983 21.333 2.834 0.860 0.930

Table 4. Mean = SD of the European Fitness Tests -EuroFit

Testing
Tests

Mean SD
Flamingo Balance Test 15.1 5.1
Plate Tapping Test 19.1 6.5
Flexibility Test 7 5
Standing Broad Jump 1.7 9.7
Handgrip Test 36.7 7.3
Sit-Ups In 30 Seconds Test 17.5 5.0
Bent Arm Hang Test 14.2 1.5
10X5-Meter Shuttle Run Test 22.8 33

SD: slandered deviation.
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Table 5. Raw Data, Z Score and T Score of Flamingo Balance Test

Raw Data Z Score T Score Raw Data Z Score T Score
4.00 1.83- 31.70 14.00 0.10 50.96
5.00 1.64- 33.62 15.00 0.29 52.89
6.00 1.45- 35.55 16.00 0.48 54.82
7.00 1.25- 37.48 17.00 0.67 56.74
8.00 1.06- 39.40 18.00 0.87 58.67
9.00 0.87- 41.33 19.00 1.06 60.60
10.00 0.67- 43.26 20.00 1.25 62.52
11.00 0.48- 45.18 21.00 1.45 64.45
12.00 0.29- 47.11 22.00 1.64 66.38
13.00 0.10- 49.04 23.00 1.83 68.30

Table 6. Raw Data, Z Score and T Score of Plate Tapping Test

Raw Data Z Score T Score Raw Data Z Score T Score
8.00 2.48- 25.16 18.43 0.14 51.44
10.50 1.85- 31.46 18.62 0.19 5191
11.10 1.70- 32.97 19.00 0.29 52.87
11.94 1.49- 35.09 19.01 0.29 52.90
12.56 1.34- 36.65 19.03 0.29 52.95
12.76 1.28- 37.15 19.80 0.49 54.89
13.00 1.22- 37.76 19.87 0.51 55.06
13.07 1.21- 37.93 19.94 0.52 55.24
13.70 1.05- 39.52 20.00 0.54 55.39
14.00 0.97- 40.28 20.01 0.54 55.42
14.30 0.90- 41.03 20.22 0.59 55.94
1491 0.74- 42.57 20.50 0.66 56.65
15.00 0.72- 42.80 21.00 0.79 57.91
15.20 0.67- 43.30 21.07 0.81 58.09
15.95 0.48- 45.19 21.09 0.81 58.14
16.00 0.47- 45.31 21.43 0.90 58.99
16.20 0.42- 45.82 21.73 0.97 59.75
17.26 0.15- 48.49 22.00 1.04 60.43
17.30 0.14- 48.59 22.45 1.16 61.56
17.32 0.14- 48.64 22.60 1.19 61.94
17.80 0.02- 49.85 23.00 1.29 62.95
18.00 0.04 50.35 23.50 1.42 64.21
18.01 0.04 50.38 25.00 1.80 67.98
18.40 0.14 51.36 25.74 1.98 69.85
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Table 7. Raw Data, Z Score and T Score of Flexibility Test

Raw Data Z Score T Score Raw Data Z Score T Score
20- 1.79- 32.13 2 0.02 50.21
19- 1.71- 32.95 3 0.1 51.03
17- 1.54- 34.59 3.5 0.14 51.44
16- 1.46- 35.41 4 0.18 51.85
15- 1.38- 36.24 5 0.27 52.67
14.5- 1.34- 36.65 5.5 0.31 53.08
14- 1.29- 37.06 6 0.35 53.49
13.5- 1.25- 37.47 6.5 0.39 53.9
13- 1.21- 37.88 7 0.43 54.31
12.5- 1.17- 38.29 7.5 0.47 54.72
12- 1.13- 38.7 8 0.51 55.14
11- 1.05- 39.52 8.5 0.55 55.55
10- 0.97- 40.35 9 0.6 55.96
9.5- 0.92- 40.76 10 0.68 56.78
9- 0.88- 41.17 11 0.76 57.6
8.5- 0.84- 41.58 12 0.84 58.42
8- 0.8- 41.99 12.5 0.88 58.83
7- 0.72- 42.81 13 0.92 59.24
6- 0.64- 43.63 14 1.01 60.07
5.5- 0.6- 44.04 14.5 1.05 60.48
5.25- 0.58- 44.25 15 1.09 60.89
5- 0.55- 44.45 16 1.17 61.71
4.5- 0.51- 44.86 16.32 1.2 61.97
4- 0.47- 45.28 17 1.25 62.53
3- 0.39- 46.1 17.5 1.29 62.94
2.5- 0.35- 46.51 18 1.34 63.35
2- 0.31- 46.92 19 1.42 64.17
1.5- 0.27- 47.33 20 1.5 65

1- 0.23- 47.74 23 1.75 67.46
0 0.14- 48.56 26 1.99 69.93
1 0.06- 49.38 27 2.07 70.75
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Table 8. Raw Data, Z Score and T Score of Standing Broad Jump Test

Raw Data Z Score T Score Raw Data Z Score T Score
90 2.11- 28.87 181 0.07 50.74
100 1.87- 31.27 182 0.1 50.98
105 1.75- 32.48 185 0.17 51.7
110 1.63- 33.68 186 0.19 51.94
115 1.51- 34.88 187 0.22 52.18
120 1.39- 36.08 190 0.29 52.9
125 1.27- 37.28 194 0.39 53.86
130 1.15- 38.48 195 0.41 54.1
135 1.03- 39.69 198 0.48 54.83
138 0.96- 40.41 200 0.53 55.31
140 0.91- 40.89 205 0.65 56.51
145 0.79- 42.09 206 0.67 56.75
146 0.77- 42.33 210 0.77 57.71
147 0.74- 42.57 211 0.8 57.95
150 0.67- 43.29 213 0.84 58.43
155 0.55- 44.49 215 0.89 58.91
156 0.53- 44.73 220 1.01 60.11
158 0.48- 45.21 221 1.04 60.35
160 0.43- 45.69 225 1.13 61.31
165 0.31- 46.89 230 1.25 62.52
170 0.19- 48.1 234 1.35 63.48
175 0.07- 49.3 235 1.37 63.72
176 0.05- 49.54 240 1.49 64.92
177 0.02- 49.78 245 1.61 66.12
178 0 50.02 248 1.68 66.84
180 0.05 50.5 250 1.73 67.32
Table 9. Raw Data, Z Score and T Score of Handgrip Test

Raw Data Z Score T Score Raw Data Z Score T Score
17.90 1.90- 31.00 38.10 0.10 51.02
18.70 1.82- 31.79 38.30 0.12 51.22
20.40 1.65- 33.48 38.50 0.14 51.42
24.10 1.29- 37.15 38.60 0.15 51.52
24.40 1.26- 37.44 39.60 0.25 52.51
25.00 1.20- 38.04 39.80 0.27 52.71
25.07 1.19- 38.11 39.90 0.28 52.80
25.10 1.19- 38.14 40.00 0.29 52.90
26.70 1.03- 39.72 42.43 0.53 55.31
26.80 1.02- 39.82 42.70 0.56 55.58
26.90 1.01- 39.92 42.87 0.57 55.75
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27.00 1.00- 40.02 45.50 0.84 58.35
27.09 0.99- 40.11 45.80 0.87 58.65
27.50 0.95- 40.52 45.90 0.88 58.75
28.20 0.88- 41.21 46.00 0.89 58.85
28.30 0.87- 41.31 46.10 0.89 58.95
29.90 0.71- 42.89 46.40 0.92 59.25
30.00 0.70- 42.99 46.60 0.94 59.44
30.01 0.70- 43.00 46.70 0.95 59.54
30.10 0.69- 43.09 46.90 0.97 59.74
31.60 0.54- 44.58 47.00 0.98 59.84
31.70 0.53- 44.68 47.10 0.99 59.94
31.90 0.51- 44.88 50.60 1.34 63.41
32.00 0.50- 44.98 50.70 1.35 63.51
32.01 0.50- 44.99 50.90 1.37 63.71
35.02 0.20- 47.97 51.30 1.41 64.10
35.71 0.13- 48.65 52.80 1.56 65.59
37.70 0.06 50.62 58.70 2.14 71.44
37.80 0.07 50.72 59.20 2.19 71.93
38.00 0.09 50.92

Table 10. Raw Data, Z Score and T Score of Sit-Ups In 30 Seconds Test

Raw Data Z Score T Score Raw Data Z Score T Score
2 1.7- 32.96 18 0.13 51.31
3 1.59- 34.11 19 0.25 52.45
4 1.47- 35.25 20 0.36 53.6
5 1.36- 36.4 21 0.47 54.75
7 1.13- 38.69 22 0.59 55.89
8 1.02- 39.84 23 0.7 57.04
9 0.9- 40.99 24 0.82 58.19
10 0.79- 42.13 25 0.93 59.33
11 0.67- 43.28 26 1.05 60.48
12 0.56- 44.43 27 1.16 61.63
13 0.44- 45.57 28 1.28 62.78
14 0.33- 46.72 29 1.39 63.92
15 0.21- 47.87 30 1.51 65.07
16 0.1- 49.01 31 1.62 66.22
17 0.02 50.16

28



gjhs.ccsenet.org

Global Journal of Health Science

Vol. 11, No. 11; 2019

Table 11. Raw Data, Z Score and T Score of Bent Arm Hang Test

Raw Data Z Score T Score Raw Data Z Score T Score
.00 1.04- 39.65 10.32 0.51- 44.90
1.00 0.98- 40.16 11.90 0.43- 45.71
1.30 0.97- 40.31 12.09 0.42- 45.80
1.73 0.95- 40.53 12.17 0.42- 45.85
1.98 0.93- 40.66 16.49 0.20- 48.04
2.00 0.93- 40.67 16.50 0.20- 48.05
2.30 0.92- 40.82 16.91 0.17- 48.26
245 0.91- 40.90 17.25 0.16- 48.43
2.50 0.91- 40.92 35.50 0.77 57.72
2.51 0.91- 40.93 35.70 0.78 57.83
2.54 0.91- 40.94 35.72 0.78 57.84
2.60 0.90- 40.97 36.00 0.80 57.98
3.00 0.88- 41.18 36.20 0.81 58.08
3.13 0.88- 41.24 36.26 0.81 58.11
3.20 0.87- 41.28 36.46 0.82 58.21
3.28 0.87- 41.32 36.60 0.83 58.28
4.80 0.79- 42.09 37.32 0.87 58.65
4.85 0.79- 42.12 37.80 0.89 58.90
5.00 0.78- 42.19 37.90 0.89 58.95
5.11 0.77- 42.25 38.00 0.90 59.00
6.35 0.71- 42.88 45.02 1.26 62.57
6.71 0.69- 43.07 45.05 1.26 62.59
7.00 0.68- 43.21 45.21 1.27 62.67
7.17 0.67- 43.30 48.66 1.44 64.42
7.37 0.66- 43.40 49.97 1.51 65.09
7.50 0.65- 43.47 50.45 1.53 65.34
9.05 0.57- 44.26 50.57 1.54 65.40
9.20 0.57- 44.33 60.00 2.02 70.20
10.24 0.51- 44.86 65.00 2.27 72.74
10.28 0.51- 44.88 71.10 2.59 75.85
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Table 12. Raw Data, Z Score and T Score of 10X5-Meter Shuttle Run Test

Raw Data Z Score T Score Raw Data Z Score T Score
13.30 1.85- 31.48 22.15 0.11- 48.93
14.30 1.65- 3345 23.66 0.19 51.91
14.56 1.60- 33.96 23.70 0.20 51.99
14.74 1.57- 34.32 23.75 0.21 52.09
14.80 1.56- 34.44 23.80 0.22 52.19
16.32 1.26- 37.44 24.27 0.31 53.12
16.40 1.24- 37.59 24.37 0.33 53.31
16.88 1.15- 38.54 24.46 0.35 53.49
17.14 1.09- 39.05 24.47 0.35 53.51
17.15 1.09- 39.07 24.48 0.35 53.53
18.40 0.85- 41.54 24.51 0.36 53.59
18.70 0.79- 42.13 25.28 0.51 55.11
18.76 0.78- 42.25 25.30 0.51 55.15
19.31 0.67- 43.33 25.45 0.54 55.44
19.32 0.66- 43.35 25.48 0.55 55.50
19.33 0.66- 43.37 26.40 0.73 57.32
19.34 0.66- 43.39 26.41 0.73 57.34
19.40 0.65- 43.51 26.60 0.77 57.71
19.44 0.64- 43.59 26.63 0.78 57.77
19.45 0.64- 43.61 26.70 0.79 57.91
20.08 0.51- 44.85 27.27 0.90 59.03
20.09 0.51- 44.87 27.35 0.92 59.19
20.10 0.51- 44.89 27.37 0.92 59.23
20.16 0.50- 45.01 27.60 0.97 59.68
21.69 0.20- 48.03 28.30 1.11 61.07
21.70 0.20- 48.05 28.54 1.15 61.54
21.74 0.19- 48.13 28.83 1.21 62.11
21.78 0.18- 48.21 29.00 1.24 62.45
21.80 0.18- 48.24 32.38 1.91 69.11
21.89 0.16- 48.42 33.23 2.08 70.79
21.93 0.15- 48.50 33.56 2.14 71.44
21.99 0.14- 48.62 35.20 2.47 74.67
22.00 0.14- 48.64 36.20 2.66 76.65
22.14 0.11- 48.92

4. Discussion

To the best of researchers’ knowledge, it is the first study evaluated the physiological fitness and investigating the
reliability of the Eurofit tests in the Gulf region.

The present study provides a new score (Z &T) for different tests of fitness.

In this study, no significant difference was found between BMI categories in all components of fitness tests. Based
on the reported data (ERIKOGLU et al., 2015; Lovecchio et al., 2012) and through the experience of the authors in
the field of physical education and academic student activities, there was a need for improved the sportive activity
of young people during the stage. There was also a clear variation in the performance level of participants in the
performance of the tests.

30



gjhs.ccsenet.org Global Journal of Health Science Vol. 11, No. 11; 2019

The calculated Z score and T Score is a very important reference for comparing individuals with their peers during
the same age group. Rationing the fitness tests by setting guiding standard levels that can be used to compare the
individuals’ performance with their peers during the age group. This can clarify the deficiencies and weaknesses in
educational curricula. Therefore, they could consider as a guide and a manual for specialists and educational
leaders.

At this age, youth’s daily lives are characterized by sedentary, gathering information on the level of physical
activity is highly needed to identify the extent of developmental change in the level of fitness and to evaluating
their general performance level based on reference data. In addition, many health related problems such as
Diabetes and obesity resulting from a lack of physical activity in this age group can have adverse health
consequences later in life (Reilly & Kelly, 2011).

Monitoring physical activity among youth based on a solid scientific data will improve the health outcomes
specially in gulf region where their less physical activity and sedentary life style are important risk factors for
several diseases such as type 2 diabetes, cardiovascular diseases, and colon cancer (Musaiger, 2012). Moreover,
diets high in fats and carbohydrates is very important contributing factors for obesity in the Middle East (Washi &
Ageib, 2010; Ng et al., 2011).

5. Conclusion

Through the results of this research, the training load can be rationed for University student in the 18-22 years age
group. It can also design sports programs that can be achieved by figuring out the levels of physiological fitness
among young people to underline the deficiencies in physical education programs at universities. It also aims at
avoiding excessive overload greater than individuals’ abilities, which can affect the growth stages of this age

group.
These standard tables should be reevaluated at varying intervals with the progress in individual levels to be
updated.

Limitation

There is no previously reported date of similar work at the local and regional level to compare the strengths of the
physical capabilities of the studied sample with.
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