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Abstract

Health-related physical fitness is one of the important issues in exercise physiology related
to people's physical health and disease prevention. The purpose of this study was to
develop and update the physical fithess norm for women aged 18-60 years old in Tehran.
In this descriptive cross-sectional study, 365 women aged 18-60 years old with a mean
age of 33.04 + 9.57 years, height 163.09 £ 6.05 cm, weight 67.17+ 11.57 kg from different
districts of Tehran were selected by cluster random sampling. In this study, body mass
index (BMI), waist circumference (WC), waist to hip ratio (WHR), body fat percentage
(caliper), cardio-respiratory fitness (Rockport 1mile walking/Running), flexibility (sit &
Reach), endurance of abdominal muscles (curl up), endurance of shoulder girdle muscles
(modified push up) and strength of hands (hand grip) were measured in participants.
Descriptive statistics and computation of Z scores and point percentages were used to
construct norms. The findings of this study showed the mean cardio respiratory fitness
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(38.46 + 7.78 ml / kg.min™Y), body fat percentage (38.85+ 6.65), BMI (25.40+ 4.20 kg/m?),
flexibility (31.50+ 8.10 cm), endurance of abdominal muscles (37.36 + 14.74), WHR (0.84
+ 0.50), WC (78.65 £ 10.70cm), endurance of shoulder girdle muscles (18.90 + 11.94),
and strength of hand muscles (23.32 + 4.88 kg).

Keywords: Norm, Physical Activity and Wellness, Tehran Province

Extended Abstract

Background and Purpose

Physical activity and fitness are currently considered to be key factors in
promoting public health. Health-related fitness is defined as a specific type
of fitness related to body composition, cardio-respiratory fitness, muscle
endurance, muscle strength, and flexibility (1). The optimal level of physical
fitness plays an important role in people's health in society. In most cases, people's
diseases and physical and mental disorders result from poor physical fitness, and
lack of physical activity. A sedentary lifestyle and lack of regular exercise are the
fourth leading risk factors for death worldwide. Every year, about 3.2 million
people die due to lack of physical activity (2). From 1990 to 2017, the rate of
inactivity in the world has doubled and in Iran has increased 1.5 times, which has
led to 1.2 million deaths in the world and 18,000 deaths in Iran, among which the
prevalence of inactivity in Iranian women is more than men (3). Understanding
health-related fitness status, especially body composition and cardio-respiratory
fitness indicators, is an essential factor in determining individual health. This
study aimed to develop and update the physical fitness norm for women aged 18-
60 years old in Tehran city.

Materials and Methods

In this descriptive cross-sectional study, 360 women aged 18-60 years old from

different districts of Tehran were selected by cluster random sampling and divided

into different age classes. In this study, body mass index (BMI), waist to hip ratio

(WHR), flexibility (sit & Reach), the endurance of abdominal muscles (curl up),

endurance of shoulder girdle muscles (modified push up), and strength of hands

(handgrip) were measured in participants. Subcutaneous fat was measured at three

points of abdomen, triceps, and suprailiac, and body fat percentage was calculated

by the following formula (4):

e body density = 1.0994921 - (0.0009929 x the sum of the triceps, abdomen,
and suprailiac measurements in millimeters) + (0.0000023 x the square of the
sum of the triceps, abdomen, and suprailiac measurements in millimeters) -
(0.0001392 x age)
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e percent body fat = [(4.95/body density) - 4.5] x 100

One mile walk/run test was used to determine cardio-respiratory fitness, and
VO2peak was calculated from the following formula (5):

VO2peak: 132.853- (0.1695xbody weight) - (0.3877xage) — (6.315xgender*) —
(3.2649 x time) — (0.156xHeart Rate).

*gender=0

Descriptive statistics and Z scores and point percentages were used for the
construction of norms.

Findings

The findings of this study showed the mean cardio respiratory fitness (38.46 *
7.78 ml / kg.min™), body fat percentage (38.85+ 6.65), BMI (25.40+ 4.20 kg/m?)
Flexibility (31.50+ 8.10 cm), endurance of abdominal muscles (37.36 + 14.74),
WHR (0.84 +0.50), WC (78.65 + 10.70cm), endurance of shoulder girdle muscles
(18.90 £ 11.94), strength of hand muscles (23.32 + 4.88 kg). Further details are
provided in Tablel.

Table 1- Table 1 Descriptive information of 18-60-year-old Women in Tehran
province (n=360)

variables Mean Star_1d§rd Minimum Maximum
deviation
Age 33.04 9.57 18 60
Height (cm) 163.09 6.05 148 180
Weight (kg) 67.17 11.57 41 121
BMI (kg/m?) 25.40 4.20 16.18 40.25
WHR 0.84 0.50 0.72 1.06
Body fat percentage 38.85 6.65 18.22 50.07
D s ElLEIEE 38.46 7.78 17.04 59.97
fitness(ml/kg.min)
Abdominal endurance 37.36 14.74 00 80
ST el 18.90 11.94 00 70
endurance
Flexibility (cm) 31.50 8.10 00 52
strength of hand muscles 2332 488 850 44
(kg)
Conclusion

Women 18-60 years old in Tehran are obese based on WHO standards for body
fat percentage. Moreover, women aged 40-60 years old in Tehran province are at
risk of developing a cardiovascular disease based on WHR and WC cut-off points

(6).
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Tablel- Descriptive information of different variables in women aged 18-60
years in Tehran
JUigRes Jlos 3 bl Blyzl Silao PYUETH
Maximum Minimum SD Means Variables
(rogils) o5 599
WC (cm)
O 590 4 oS 590 o
WHR
(32,0) O (957 o)
Body Fat Percentage
i A8 Solil
59.97 17.04 7.78 3846 (A IpSsSl k)
cardio-respiratory
fitness (ml/kg/min)
o5l Oae Ceolatl

130 58 10.70 78.65
1.06 0.72 0.50 0.84

50.07 18.22 6.65 38.85

80 00 14.74 37.36 (ola)
Abdominal

endurance
Ay yoS O ae Ceolitwl
(olaws) asli
Shoulder girdle
muscles endurance
(o iile) (5 dyBllaail
Flexibility(cm)
(o5 5S) Cuwd o 508
44 8.50 4.88 23.32 strength of hand
muscles

70 00 11.94 18.90

52 00 8.10 31.50

Sl e Jlo £oVA L ;o BMI a4y by o Jlwis g saogd Slasein 9o o)led Jodz )0
Oeilee g oo 0dmlive 45 45T les .l ol &Ll ol (sasuas, g s, Olyed o
L ol e e Jlo YAA i o b iogasl (el sabis o)l o o055 a5l

29 YAIYO L ply jlade o iin Jlo #0000 i 0 9 YF/+ 7
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Table2- The norm for body mass index in women aged 18-60 in Tehran (kg / m2)

a3
P
50-60 40-49 30-39 18-29 -
<20.39 <21.84 <20.90 <19.75 oolul 368 99
22.18 21.84 20.90 19.75 Superior 95
24.32 22.36 21.45 20.75 S 90
25.48 23.50 21.79 21.22 Excellent 85
25.78 23.85 22.30 21.62 80
26.14 24.13 23.24 22.03 L 75
26.51 24.30 23.69 22.39 il 70
26.74 25.20 24.18 22.76 Good 65
26.89 26.01 24.78 23.14 60
27.47 26.21 25.21 23.63 55
27.68 26.70 25.43 24.02 Lgie 50
29.08 27.04 25.85 24.44 Average 45
29.78 27.42 26.19 24.97 40
30.69 28.32 26.70 25.39 35
32.59 29.04 27.34 25.98 & 30
33.14 29.64 27.96 27.00 Poor 25
33.64 30.21 28.45 27.72 20
34.07 32.97 30.95 29.70 15
35.48 34.96 33.04 31.13 o L 10
35.62 40.25 39.35 38.18 Very Poor 5
>35.62 >40.25 >39.35 >38.18 1
28.35 2.0 25.34 24/06 Oesilee
Mean
sl Gl oo
4.14 4.11 400 410 5 il Gl
SD
‘ .
21 65 135 144 °:‘

Olrd e Jlo ZoVA L5 o WHR 4y by o Jlin g sbogy Oladein duw ojlals Jgoo 0

O i g oo 0nlie a5 43¢5 Hlen el 0 &l lagy] (s0nds ) g (o, Sl ped o
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Table 3- Norm related to waist to Hip ratio(WHR) in women aged 18-60 years in

Tehran
ab; S

50-60 40-49 30-39 18-29 7
<0.82 <0.78 <0.77 <0.77 oalall 398 99
0.82 0.78 0.77 0.77 Superior 95
0.82 0.80 0.79 0.78 e 90
0.83 0.81 0.80 0.79 Excellent 85
0.84 0.82 0.81 0.80 80
0.84 0.82 0.81 0.81 : 75
0.86 0.83 0.82 0.81 = 70
0.86 0.84 0.83 0.82 Good 65
0.87 0.84 0.83 0.83 60
0.87 0.84 0.84 0.83 55
0.88 0.85 0.85 0.84 Lgis 50
0.88 0.86 0.85 0.85 Average 45
0.88 0.87 0.86 0.85 40
0.88 0.87 0.86 0.86 35
0.89 0.88 0.87 0.86 Giand 30
0.90 0.88 0.88 0.87 S 25
0.93 0.89 0.89 0.88 20
0.95 091 0.91 0.89 15
0.96 0.97 0.93 0.92 s L 10
0.96 1.01 1.05 0.96 Very Poor 5
>0.96 >1.01 >1.05 >0.96 1

0.87 0.85 0.84 0.83 Oeiles

Mean

0.04 0.05 0.05 0.04 >l S
SD
21 65 135 144 °':‘
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Table 4- The norm for waist circumference (WC) in women aged 18-60 years in
Tehran (cm)

obs S
50-60 40-49 30-39 18-29 S
<75.90 <70.00 <67.00 2%56%0 oolall g5 99
75.90 70.00 67.00 : Superior 95
78.45 71.00 68.00 67.00 e 90
79.60 72.80 70.00 68.00 Excellent 85
81.50 74.00 70.00 70.00 80
82.90 76.00 71.00 70.50 ‘ 75
83.15 77.00 72.65 71.75 S5 70
86.00 78.00 75.00 72.00 Good 65
86.00 80.00 76.55 73.25 60
86.00 82.50 77.00 75.00 55
86.65 84.50 78.00 76.00 bgie 50
87.00 86.00 79.00 77.00 Average 45
92.70 87.55 80.00 78.25 40
95.20 88.00 81.00 80.00 35
97.00 90.25 83.00 81.00 i 30
97.80 93.60 85.20 83.00 Poor 25
99.00 94.00 88.15 87.25 20
101.80 96.30 92.10 90.00 15
111.50 101.30 95.05 96.00 G L5 10
113.00 107.00 130.00 110.00 Very Poor 5
>113.00  >107.00  >13000  >110.00 1
88.42 82.30 77.90 76.28 OeSilee
Mean
10.48 10.61 10.83 9.46 2l Sl
SD
21 65 135 144 °';"
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Table 5- The norm for body fat percentage of women aged 18-60 in Tehran

obj
(LW
50-60 40-49 30-39  18-29
<36.02 <31.92 <3051 <2625  esbligs 99
36.02 3192 3051 2625  Superior 95
3856 3559 3248 2831 e 90
3939 3749 3380 30.00 Excellent 85
4129 3866 3563 31.91 80
4301 4068 3678 33.33 ‘ 75
4400 4092 3732 3503 = 70
4448 4159 3822 3635  Good 65
4462 4255 3890 37.04 60
4468 4284 3963 37.81 55
4597 4316 39.91 3828  lauys 50
4600 4370 4040 3878  Average 45
46.08 4409 4141 3961 40
4652  46.04 4170  40.67 o4 35
4722 4672 4324 4176 - 30
4755 4717 4461 4296 @ 25
47.84 4794 4530 4358  Poor 20
4939 4894 4617 4432 e 15
4998 4973 4766 4540  Li.s 10
50.06  50.01 50.06 4995  \/gpy 5
>50.06 >50.01 >50.06 >49.95  pgor 1
4383 4203 3892 3690 O
Mean
NI
494 566 584 671  sjub
SD
21 65 135 144 °';"
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Table 6- The norm for Cardio-respiratory Fitness of women aged 18 - 60 years in

Tehran (ml/ kg / min)

obj o
50-60 40-49 30-39 18-29 s
<36.94 <44.28 <46.73 <54.34 ool 353 99
36.94 44.28 46.73 54.34 Superior 95
36.01 42.34 45.09 51.20 e 90
32.93 41.26 42.89 48.95 Excellent 85
30.62 38.20 42.41 48.58 80
29.93 36.69 41.96 48.11 ‘ 75
29.48 35.91 41.30 47.67 il 70
29.12 34.46 40.39 46.65 Good 65
28.82 34.49 39.77 45.59 60
28.57 32.78 38.87 44.69 55
28.23 31.24 38.38 43.24 g 50
28.10 30.10 37.87 42.24 Average 45
27.00 29.49 37.08 41.54 40
25.84 28.57 36.23 40.41 35
24.06 27.75 35.65 39.30 o 30
20.93 27.23 35.10 38.39 carnd 25
18.76 26.96 34.39 37.93 Poor 20
17.56 25.91 33.49 36.15 15
17.44 23.54 32.52 33.89 e Lot 10
17.41 21.89 30.87 31.06 Very Poor 5
>17.41 >21.89 >30.87 >31.06 1
26.72 32.29 38.34 43.07 OeSile
Mean
6.01 6.73 5.11 6.75 2] S
SD
21 65 135 144 °':°

@' [TACT-ETM Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public License



WW-FF oo 1Y Lewali (BA o)l VO 0490

529 399

u‘).‘o.‘ [ Lm‘-;)o}n)l (5“» Callas! aQ Joyfo )l?L..Qs 69....09.' Slasiin (an o)Lo..ip Jsd} B

03, 33 (puSilin (2 yieS Wgb oo odlive 45 43¢5 len .l oo &Sl o] ganas, g (s,
Jlo YA-VA s 09,5 4 gy e Sk o il Sl s 4 YV/EE (Lo £e-0- e

S5 VYO

(o) Ol st JLo £=VA (65 50 (Guy Sllanil (a3l &) by po )lowid -V Jga
Table 7- The norm for flexibility of women 18-60 years old in Tehran (cm)

GU} Sdo
50-60 40-49 30-39 18-29 e
>49.25 >44.00 >44.05 >43.75 oolull 598 99
49.25 44.00 44.05 43.75 Superior 95
45.00 41.60 41.00 41.00 S 90
43.20 40.00 40.00 40.00 Excellent 85
41.00 38.60 38.00 40.00 80
39.50 38.00 37.00 38.75 ‘ 75
38.10 36.00 36.00 38.00 N 70
34.90 35.10 35.35 36.25 Good 65
33.00 34.00 35.00 35.00 60
32.30 33.00 34.00 34.00 55
31.00 33.00 33.00 33.00 Lgie 50
30.35 32.00 32.00 32.00 Average 45
30.00 32.00 31.00 32.00 40
30.00 30.45 29.65 31.00 35
29.70 29.10 28.00 30.00 At 30
26.50 28.00 25.00 25.28 Ene 25
24.20 26.00 23.00 27.00 20
22.45 25.00 21.85 25.00 15
19.20 24.00 20.00 23.00 G > 10
17.15 23.00 15.00 18.25 Very poor 5
<17.15 <23.00 <15.00 <18.25 1
27.66 30.33 31.60 23.50 OeSile
Mean
6.17 7.25 8.25 8.39 2] S
)
21 65 135 144 °';"
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Table 8- The norm for hand muscle strength of women aged 18-60 years in Tehran

(kg)
obj o
50-60 40-49 30-39 18-29 s

>39.20 >31.50 >31.10 >33.00 oolall 353 99
39.20 31.50 31.10 33.00 Superior 95
27.50 29.70 28.70 29.50 Je 90
26.90 28.50 28.00 27.50 Excellent 85
25.30 27.50 27.00 27.00 80
24.50 27.00 26.00 26.50 ‘ 75
24.00 25.50 25.50 25.50 = 70
23.95 25.00 25.00 25.00 Good 65
22.50 24.80 24.00 24.50 60
22.50 23.50 24.00 23.50 55
22.00 23.00 23.50 23.50 Lsgie 50
22.00 22.85 23.00 23.00 Average 45
21.80 22.00 22.50 22.00 40
21.00 21.55 21.50 21.37 35
20.60 21.00 21.00 20.50 B 30
20.00 20.50 20.50 19.50 I 25
19.40 19.50 20.50 18.50 20
17.60 18.50 19.20 18.00 15
16.60 17.10 18.30 16.30 Gnd o> 10
11.10 15.15 15.40 15.50 Very poor 5
<11.10 <15.15 <15.40 <15.50 1

22.50 23.45 23.52 25.20 OeSilee

Mean

5.63 477 473 4.99 Sl S
SD
21 65 135 144 °':°
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Table 9-The norm for shoulder girdle muscle endurance of women aged 18-60
years in Tehran (number)

50-60 40-49 30-39 18-29 i
>29.40 >35.00 >40.00 >47.25 oolall 38 99
29.40 35.00 40.00 47.25 Superior 95
25.70 34.30 33.00 37.00 e 90
30.00 30.95 30.00 30.00 Excellent 85
25.00 30.00 28.40 30.00 80
22.00 30.00 26.25 25.00 » 75
20.00 23.90 23.00 2550 & 70
19.80 21.10 20.00 20.00 Good 65
15.80 20.00 20.00 20.00 60
14.60 20.00 19.00 18.00 55
13.50 18.00 17.00 16.00 Lsgie 50
14.35 16.15 16.00 15.00 Average 45
11.05 15.00 15.00 14.00 40
10.15 13.00 13.00 12.00 gg
10.00 11.10 12.00 11.50 e o
10.00 10.00 10.00 10.25 Poor 5
5.45 7.05 9.85 8.00 15
5.00 3.40 5.00 4.50 s L 10
0.7 0.95 5.00 2.25 Very poor 5
<0.7 <0.95 <5.00 <2.25 1
L Siles
14,52 18.60 19.27 19.44 O
Mean
lastw! L8l ol
7.59 10.46 11.82 13.11 2yt S
SD
21 65 135 144 s
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Table 10- The norm of abdominal endurance of women aged 18-60 years in Tehran

(number)
obs
b s
50-60 40-49 30-39 18-29 s
>58.50 >61.30 >63.10 >60.75 ool 53 99
58.50 61.30 63.10 60.75 Superior 95
50.00 54.00 56.10 58.50 e 90
50.00 52.95 52.15 55.00 Excellent 85
47.00 50.00 50.00 50.00 80
42.75 46.75 50.00 50.00 . 75
42.00 44.80 45.30 47.00 = 70
41.90 41.10 43.00 44.00 Good 65
38.20 40.00 40.40 41.00 60
30.65 38.55 40.00 40.00 55
30.00 35.00 37.00 38.00 Lgie 50
30.00 34.15 35.00 36.00 Average 45
30.00 32.00 32.00 33.00 40
27.15 30.00 30.00 31.75 35
29.50 30.00 30.00 30.00 et 30
23.75 26.75 27.75 29.00 Poor 25
20.00 24.40 25.00 27.00 20
20.00 21.00 22.00 22.00 15
9.50 18.80 20.00 20.00 ns L5 10
0.75 11.00 1258 13.75 Very poor 5
<0.75 <11.00 <12.58 <13.75 1
30.61 36.76 37.82 38.19 OeSile
Mean
14.63 14.94 14.93 14.37 Sl S
SD
21 65 135 144 °':“
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