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Abstract

The purpose of this study was to construct the health-related physical fitness
norms for women aged 18-60 in Alborz province. 255 women (Height, 159.0+5.0
cm; Weight, 71.3+10. 6 kg; BMI, 28.1+4.1 kg/m2) were systematically selected as
subjects. Aerobic fitness was measured using the Rockport test, strength by using a
handgrip dynamometer, body composition by using a caliper. Muscular endurance
was measured using sit up and push up tests, and the sit and reach test was used to
assess the flexibility. The physical fitness norms were obtained by calculating the
percentile of data for each variable. The results showed that the mean value of different
variables as follows : cardiovascular endurance 21.7 ml/kg/min, body fat percentage
34.5%, right hand-grip strength 21.3 kg, left hand-grip strength=20.2 kg, abdominal
muscular endurance 7 curl-up, muscular endurance of shoulder girdle 1.7 push-ups.
Comparing the norms with corresponding norms in other countries revealed the facts
about the physical fitness of the 18-60 aged women of Alborz province which, the
body composition isn't at a good status and the aerobic fitness is very weak. Moreover,
the muscular endurance norms are significantly lower than that of other countries.
Therefore, the lack of physical activity can be clearly observed among the young and
middle-aged women in Alborz province and it is crucial to take appropriate action
regarding this matter.
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Extended Abstract

Background and purpose

Optimal physical fitness plays an important role in the health of people in the community,
so that in most cases, people’s physical and mental illnesses and disorders are the result of
machine life, poor mobility and low physical fitness. Also, low levels of physical fitness
in people, especially the elderly, lead to increased structural, skeletal, and functional
problems. Therefore, it seems that awareness of the levels of physical fitness of the
elderly in the community and ways to increase these levels, can lead to a reduction in
treatment costs and overshadow the physical and mental health of this segment of society.
Therefore, it is important to investigate the trend changes in people’s physical fitness at
different ages (1). One of the provinces in the country that has a lot of ethnic diversity
is Alborz province, where no norm has been provided for the residents of this province
regarding physical fitness variables. Due to the importance of compiling national and
provincial norms of physical fitness factors, the need to develop such norms in Alborz
province was felt and as part of a national project to develop physical fitness norms from
12 provinces, this study was conducted.

Materials and Methods

The statistical population consisted of women aged 18 to 60 years in Karaj. 255 people
were selected by cluster and systematic method and participated in the study. Height,
weight, WHR and BMI were measured and calculated. Skin folds were measured at three
points on the triceps, suprailliac, and thigh using a caliper (Harpanden ofthe BATY British
company) and measured in a standard way and recorded an average of 3 efforts. Body fat
percentage was estimated using the Jackson-Pollack equation and the Siri equation, and
cardiorespiratory endurance was measured using the Rockport test. The total time of test
and posttest heart rate of the subjects were recorded. VO2max was then estimated using
the corresponding equation in ml/kg/min. Flexibility was measured using the sit and
reach test. Muscle strength of the left and right hands was measured by the handgrip test
using a dynamometer (Takei Model 5001). To measure muscle endurance, sit-up in 1 min
and modified push-up tests were used (2). Data were analyzed using descriptive statistics
such as mean, standard deviation, percentiles, Skewness and Kurtosis. All statistical
analyzes were performed using SPSS software version 19.
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Findings

Table 1 shows the general descriptive data of the subjects in the age range of 18-60 years.
Table 1- Descriptive data of subjects

Variable Minimum Maximum Mean SD Skewness Kurtosis
Age (years) 18.0 60.0 40.0 119 -0.086 -0.968
Weight (kg) 43.0 101.0 689 11.3 0466 -0.283
Height (cm) 145.0 179.0 1614 6.4 0.023 -0.247
WHR 0.62 1.57 0.82 0.09 25 16.7
Triceps thickness (mm) 10.0 52.0 273 6.0 0.118 1.24
Thigh thickness (mm) 13.0 54.0 30.0 6.1 0.403 0.842
Superailiac thickness (mm) 9.0 49.0 28.0 8.0 0.083 -0.0104
Body fat (%) 15.3 45.0 322 54 -042 0.204
Right hand strength (kg) 5.0 39.0 234 6.0 0.077 0.105
Left hand strength (kg) 2.5 40.0 220 6.0 0.085 0.312
Shoulder Girdle Muscle Endurance — Push ups 0 50.0 7.3 93 1635 3.0
Abdomen Muscle Endurance — sit ups 0 59.0 154 13.6 0.705 -0.088
Body Mass Index (kg/m2) 15.8 39.2 265 45 0391 -0.308
Flexibility (cm) -6.5 37.0 171 85 -0.336 -0.104
VO2max (ml/kg/min) 135 39.8 254 55 -0.186 -0.302

The mean WHR was lowest in the 18-28 and 29-39 age groups (0.80) and highest in
the 51-60 age group (0.87). The average percentage of body fat in the 18-28 age group
had the lowest value (27.0%) and in the 51-60 age group had the highest value (35.2%).
Flexibility in the 18-28 age group had the highest value (21.5 cm) and in the 51-60 age
group had the lowest value (14.9 cm). The highest and lowest values for muscle strength
of the both right and left hands were obtained in the 18-28 age (25.8 and 23.9 kg) and
51-60 age (19.0 and 17.9kg) groups, respectively. Among the age groups, the 18-28 age
group had a higher average for muscular endurance of shoulder girdle than the other
groups and the 51-60 age group had the lowest value.

The mean of abdomen muscle endurance of subjects in the 18-28 age group had the
highest value (28.0 sit ups) and in the 51-60 age group had the lowest value (3.8 sit ups).
The mean of VO2max in the 29-39 age group had the highest value at 29.2 ml/kg/min,
and in the 51-60 age group had the lowest value at 17.7 ml/kg/min. Among age groups,
the 51-60 age group had a higher average for body mass index than other groups and
the 28-18 age group years had the lowest average. Also, according to the average of this
variable, except the 18-28 age group, which was in the category of people with normal
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weight, three other age groups were classified as overweight people.

Conclusion

The results of the present study showed that women in Alborz province, with an average
cardio-respiratory endurance of 25.4 ml/kg/min, are in a relatively weak condition in
terms of cardiorespiratory endurance, and this weakness is more in the older age groups.
However, in all age groups, this variable is less than 30 ml/kg/min, which is lower than
other reports (3, 4).

Muscular endurance of shoulder girdle is not in a good condition so that more than 60%
of women in Alborz province who are over 40 years old have not been able to perform

evenl.

The mean of sit up in women aged 40-50 and 51-60 years were 9.9 and 3.8, respectively,
that is lower than other reports (5). It is worth noting that more than 60% of women aged
+50 in the present study were unable to perform even one sit up, which indicates that the
older women of Alborz do not have the minimum muscular endurance.

According to other norm (6), the condition of women in Alborz province is “moderate” or
“need to improve” in terms of muscle strength. Compared to the norm provided by Vivan
and Hayward (6), it is found that the flexibility of about 80% of Alborz women aged 18-
39 is in the “need to improve” and 20% is in the “moderate” conditions.

The percentage of body fat in the 40-49 and 50-60 age groups was 34.0 and 35.0%,
respectively, which were slightly lower than the previous results (3, 5). However,
comparing the norm obtained from Alborz women with the existing norms of body fat
percentage (6, 7), it can be concluded that 20% of women aged 40-60 in Alborz province
are at a medium-up and 80% are at a high risk for obesity-associated diseases.

In general, the physical fitness status of women in Alborz province is moderate or poor
in most factors and in all age groups. Also, fitness status in young people is somewhat
acceptable, but becomes weaker by age, which, muscle endurance is at a worse among
other factors. Cardiorespiratory endurance is another factor of physical fitness that does
not have favorable conditions among Alborz women, especially in older age groups.

Key words : Norm, Physical fitness, Women, Alborz province
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16.7 25 0.09 082 157 062 WHR
1.24 0.12 6.0 273 520 100 gttt
Triceps Skinfold (mm)
0.84 0.40 6.1 300 540 130 Ohp cebis
Tight Skinfold (mm)
-0.10 0.08 8.0 280 490 90 S g el
Suprailliac Skinfold (mm)
0.20 -0.42 5.4 322 450 15.3 ok
Body Fat (%)
0.11 0.08 6.0 234 390 50 el oyl
Right Handgrip (kg)
0.31 0.09 6.0 220 400 25 G Cusd 048
Left Handgrip (kg)
3.00 1.64 9.3 73 50.0 0 il
Push Ups (n)
-0.09 0.71 136 154 590 0 Conigy])>
Sit Ups (n)
-0.31 0.39 45 265 392 158 R
BMI (kg/m?)
-0.10 -034 8.5 171 370 -65 S
Flexibility (cm)
1.SPSS
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-0.30 -.019 55 254 398 135 i 5 Canlizaol
VO2max (ml/kg/min)

5)‘.«5} 99 3)14.&': J9l.\> 5 )J.)lﬂﬁ f)i bl)&mdsf “56439“')" 0399 A8 L Joy)A dl.b:ablb LS)L’T Slascine
sl o ]

Table 2- Height data of subjects (cm)

51-60y 40-50y 19-20y 18-28y v lel Soiudr)
Percentiles Category
154 153 156 159 15 Very Short /6lisS s
157 157 159 161 30 Short / oligs
158 160 162 164 45 Middle Short / obsS Lawge
159 162 164 167 60 Middle / Lawgzo
163 164 167 169 75 Middle Tall / 1l Lowgio
166 167 170 172 90 Tall / xl,
173 175 179 178 100 Very Tall / &2 Ly
159.7 159.9 162.3 165.0 Mean / nSole
158.0 160.0 163.0 165.5 Median / 4l
5.7 5.9 6.3 6.0 SD / jlxe bl sl

(p555) o agosl g 42 bogepo (oylol M =¥ Jgui
Table 3- Weight data of subjects (kg)

5160y 4050y 19-29y 1828y SR Cled iy
Percentiles Category

53.1 59.9 57.7 54.3 15 Very Low /sl sl
56.6 65.0 61.4 57.0 30 Low / (b
60.1 69.3 67.5 59.6 45 Middle Low / by bawgio
62.2 73.0 70.3 62.0 60 Middle / bawgzo
64.1 77.3 75.0 65.1 75 Middle High / Y buwgie
66.8 83.0 83.8 77.8 90 High / Y.
75.1 94.0 98.7 101.0 100 Very High / YU ;L
72.3 70.6 68.9 63.0 Mean / 5:55ke
71.0 70.0 68.0 60.6 Median / «le
11.6 9.6 10.9 11.4 SD / ,lze il 5l

PWHR 5:Siko ol 00 0315 ()l by 33903 WHR g g iwogs SleMbl ) les 5yl Jod> 5

)l..\.odou))w dlw £+-0) ‘_;\.wo?)f).)a('//\‘))].\m u;)aAfdJLy\“i—quv/\—\Ademba)f
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Table 4- WHR data of subjects

51-60y 40-50y 1920y 1828y el S
Percentiles Category

0.81 0.75 0.73 0.17 15 Excellent / Jle
0.84 0.79 0.76 0.75 30 Good / g5
0.87 0.81 0.78 0.76 45 Middle High / YU bauwgio
0.89 0.85 0.81 0.80 60 Middle / bwgio
0.90 0.88 0.84 0.83 75 Middle Low / by bawsio
0.94 0.92 0.88 0.90 90 Poor / chxi
1.02 1.06 0.99 1.57 100 Very Poor / Cizs Lo
0.87 0.83 0.80 0.81 Mean / ,,Sle
0.87 0.82 0.80 0.77 Median / e
0.07 0.07 0.07 0.15 SD / Jlse il

Sle Cal 0 0315 L3 5903 0 (13 o> 4 gy o DMl iy )lod g 5
Al £ -0) (s 0g)S )3 9 (403 YV/ +) Jlade g 508 (Sl dllio YA-VA (s 09)5 )3 Gy (052 oy
29 (oyd YO/Y) jldde oy yien syl

3503 O 2y eopd 4 gy yo (glel leMbl -0 Jguo
Table 5- Body fat percent data of subjects

5160y 40-50y 1029y 1828y Sl e
Percentiles Category

30.1 30.2 28.0 22.2 15 Excellent / Jl
33.6 31.8 29.9 233 30 Good / g5
34.8 33.1 31.2 26.4 45 Middle High / YU Luwgis
37.8 34.7 32.9 27.9 60 Middle / lawgio
38.7 36.4 345 29.7 75 Middle Low / oyl bawgis
40.6 39.1 37.0 35.0 90 Poor / cixs
43.7 41.4 45.0 41.0 100 Very Poor / Cazs L
35.2 339 31.9 27.0 Mean / :Ske
35.3 33.8 323 26.7 Median / &le
4.8 3.7 43 5.6 SD / Lo bl >l

ol odis o3y (lis b Sdgejl (gpiiiilasl 4 bgye buog OleMbl i 8l Jods 53
Fo=0Y w09y 3 g (o g8l YV/Q) jlade oy i syl Al YA-VA s 09,5 53 (¢ pducillasil
29 (e 2olw V¥/) Jlade oy eSS sl Al
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Table 6- Flexibility data of subjects (cm)

5160y 4050y 19-29y 1828y SR Cled o))
Percentiles Category

8.0 7.0 9.0 12.0 15 Very Poor / i jloms
11.2 12.0 12.0 18.8 30 Poor / cauxo
14.6 18.0 152 21.0 45 Middle Low / ¢yl lausgze
17.0 19.4 19.0 24.0 60 Middle / Lugze
20.0 225 23.0 28.0 75 Middle High / YU, Lawgze
24.4 26.0 27.0 317 90 Good / g3
29.0 37.0 31.0 36.5 100 Excellent / Jle
14.9 16.5 16.3 215 Mean / ySike
15.0 18.0 16.0 22.0 Median / &l
75 8.8 8.3 8.2 SD / e il

Ol b ogej] o 5 Canly Cawd oyt &y gy s snuogs CleMb] Catis bl g i Bylos Jghiss 5
9 (pySelS YO/A) dllus YASAA (o 09,5 53 Cwly Cawd (SMas )08 Jlade oy yidia .ol 0.5 001>
35 o Cand (SHas a8 5yl 13 .l Cawd 4 (p)SehS VA +) F0=0Y L 09,5 10 Ol Jlsde oy yieS
Al £4-0Y w095 13 O Hlade 1 yieS g (2,55l Y¥/Q) s YASVA _w 09,5 5> jlde o ytiies

ol Caund 4 (p)S5hS VV/9)

Table 7- Right handgrip data of subjects (kg)

51-60y 40-50y 19-20y 18-28y v le Soiudry?
Percentiles Category

12.0 19.0 19.2 21.0 15 Very Poor / caxs
15.0 20.0 21.0 225 30 Poor / cixi
18.0 22.0 23.0 24.9 45 Middle Low / yob Lauwgis
20.0 24.7 25.0 26.8 60 Middle / lawgze
24.0 26.0 30.0 29.8 75 Middle High / Y buwgie
27.0 29.0 344 33.0 90 Good / g5
32.0 34.0 39.0 38.0 100 Excellent / Jle
19.0 23.1 35.2 25.8 Mean / . Siko
19.0 23.0 24.0 25.0 Median / &l
5.9 5.0 6.2 4.8 SD / jlze il 5l
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(pySsls) Lm@'a?aj o Cund Opa8 4y by yo Lg)LJ SleMb| -A Jg.\e
Table 8- Left handgrip data of subjects (kg)

5160y 4050y 19-29y 18-28y e &l iy
Percentiles Category

13.0 17.5 18.0 19.0 15 Very Poor / cizs jlws
14.0 20.0 20.0 20.0 30 Poor / Cixi
16.0 213 23.1 22.0 45 Middle Low / b bawgze
18.0 22.7 25.0 24.4 60 Middle / bwgio
23.0 26.0 27.0 27.0 75 Middle High / YU lawgze
26.4 28.3 324 30.0 90 Good / w5
31.0 36.0 38.0 40.0 100 Excellent / Jlc
17.9 22.0 23.7 23.9 Mean / Sl
17.0 22.0 24.0 23.0 Median / &le
5.8 4.9 6.3 5.0 SD / jlxe Gl >l

ol 031> Gyl (sl iy peS Al jd SMas Cooliinl &4 by o bnogs Sl & o)lads Jods
s 09,5 5 09,8yl b dunlite 10 (6 iy 1 Slo allus YA=VA (saw 055 ¢ duw (o0 g)S oy 53 .ol
Caild 1l A yoS Al jd M Coliiwl (1 Sko (pyieS dluw £+ -0)

(5830 (6l 31053) o _39go3] (166 1ty poS M el 4 gy po 5yle] M) -4 Jgu

Table 9- Shoulder girdle muscle endurance data of subjects (Push Ups)

51-60y 40-50y 19-20y 18-28y e ©lel Soudr)?
Percentiles Category
0 0 5.0 6.0 15 Very Poor / syl
0 0 7.0 8.9 30 Poor / Cazxi
0 0 9.0 12.0 45 Middle Low / b lawgzo
0 0 10.0 15.0 60 Middle / lawgze
0 2.0 14.0 20.0 75 Middle High / YU lawgie
0 10.0 20.0 31.4 90 Good / g5
20.0 30.0 39.0 50.0 100 Excellent / Jle
0.7 25 111 15.6 Mean / ke
0 0 10.0 12.5 Median / ale
3.8 5.7 7.3 10.8 SD / jlxe i3l

el o 031 (5 o5 b )3 SMiae Casliitel & bogyyo gy el 1+ byl Jghe 5>
YA/ +) Jado oy yiien (S5 Al YA=VA uw 09,5 ) L S3g03] o5 b  SHiae Cuolitl 1 Siko
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Table 10- Abdominal muscle endurance data of subjects (Sit Ups)

51-60y 4050y 19-20y 1828y S Cled i,
Percentiles Category
0 0 12.0 13.0 15 Very Poor / Cigsis jlous
0 0 14.0 19.3 30 Poor / Ciunio
0 6.3 18.0 25.0 45 Middle Low / ¢yl bawge
0 10.0 20.0 30.0 60 Middle / lawgio
5.0 18.0 28.0 35.3 75 Middle High / Y Luuszs
16.8 26.2 38.4 44.7 90 Good / g5
30.0 46.0 53.0 59.0 100 Excellent / Jle
3.8 10.0 21.4 28.0 Mean / Sl
0 8.0 18.0 25.5 Median / ale
7.1 11.0 10.8 125 SD / jlixe il

ol 0 0315 L (VOYMAX)  oandii= o8 Cooliiw] 4 gy yo  ogi OleMbl VY §)lois Jgi 50
9483 10 p,SolS )5 i Jio YA/Y (yle 4 jlade oy yiidi o YAV i 09)5 53 puitio oyl 3:S0leo
Dy 4B 10 £ 5olS 5 il Lo VWV (ljae 4y Jlade oy yieS dlls £0 =0V dww 05)5 ;3

(468 3 £ S5 32 2 o) o 52505 s 5 ol & b o ol e =YY g
Table 11- VO2max data of subjects (ml/kg/min)

51-60y 4050y 1929y 1828y SRl Sy
Percentiles Category

14.4 20.8 27.5 27.3 15 Very Poor / cias jlws
154 22.1 27.5 27.5 30 Poor / cixi>
16.6 23.4 27.5 27.5 45 Middle Low / syl Lawgio
18.2 25.0 27.5 27.5 60 Middle / lawgio
19.6 26.8 30.5 30.5 75 Middle High / YU Lo
22.8 31.7 33.6 30.5 90 Good / g5
25.2 35.8 39.8 36.7 100 Excellent / Jle
17.7 24.8 29.2 28.5 Mean / ,Ske
17.3 23.8 27.5 27.5 Median / <l
3.1 4.1 3.6 2.6 SD / Jlxe Gl >l

Srog)S 53 Cuwl o 00> i S 8355 aslis 4 bgyye oy SleMbl VY b)leis Jod> 5o
258 AW YAV s 05,5 5 sy ' i 3 (5t S5l e £4-0) (g 095 g
Al YASVA L 09)8 o o oyl :0lo bl Cpizmad iy S 8095 (sl . S0le
DA (Sdbdwd (yyeddlol (sl o8l g3 (Kb uw 09)S dws cdiisld Hy8 aulo (939 b dly8l 8ay y0 &S
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Table 12- BMI data of subjects (kg/m2)

5160y 4050y 1920y 1828y S <he )
Percentiles Category
23.9 23.2 21.9 19.7 15 Excellent / Jle
26.2 25.2 23.7 21.1 30 Good / s
28.4 27.2 25.0 223 45 Middle High / Y bawsie
29.7 29.1 26.2 233 60 Middle / Lawsgio
32.1 20.1 28.2 24.4 75 Middle Low / oyl bawgie
34.7 33.0 323 28.1 1) PO / Cignis
373 35.8 39.2 37.1 100 Very POOr / Canis iy
28.7 27.7 26.2 23.1 Mean / (Sl
28.6 28.3 255 226 Median / «le
4.4 3.7 4.2 41 SD / Jlas Gl
S5 425 9 oy

o oD o i oalB Caolitl (slyyiio 13 tupiis b ladye Slowes (Sl o gl oyl 5
OMae Gl (ol g o Cauwd goo )8 (glailis iy oS e Cuoliiiwl ¢ S0 8085 as i (0
Slio a5 co Woodly pl A (a5 i 05,5l US4y ¢l Ol (15 (6 plscillans] g oS 4 b
b5 slel dnols dcgasme ) SogS (cladiges Slows (Solol byl ey odi] Clalllas Julos
ool Coming oyl pogde 35,5 )3 5 5 Sl (s)lel @algs 1500 55 s lalllas b ) (sl

58 o Lol oyl bl Glgi oo 1) oisdalllas dnsls  Jlow
YO/Y Olyso 4y (ouiii= I8 Caalizl 1 Sbo oyl b 3yl bl 6y ol Glis yols adlllas gls
Soj 3 515 5 (honis s Cning 3 (oS 8 Coolial Jfas 1 B> )3 oSS 1 L
N loogyS 5 Chns ) &S g o odmline g wyp (dww (Sog)S Sy it pl &S

$S s . 55kio (A) (awlgy ol 205 iy 4135 S0 b dunnliio 3 48" ol ol Crd 4y 4&B> 4 p,SolS
355 IS5 4585 0,5 i a THIY a0 VLB Y+ 058 0l > by (e
Cang 13 (&3lon (Sl s 51 5, bl (b3 45 g o oamline 35 (V) (25 Lng(a)f b duwlde 4o

it S g i L5
)15 )48 sllas Cuxiog 1 35 (slailis i peS Al 3  SMas Cuoliiwl ol Glis pols dalllas gobs
S S o Slauslgs wyls Jlo Feogl i a8 51 Gluol GU; 5l duoys £ 3 s oS slaieS e
590 01955 )3 bl g pre (sl S8 51 (G o Slows  Solel S8 ) S ) 1) (gSun (sl
Sl Sl ) sl St g Sy 2815 L) 5 O gl o ool sy
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