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SS

25
30
35
40
50
55
60
65
70
15

7
]

11
78
79
80
81
82
83
84
85
86
817
88
89
90
91
92
93
94
95
96
g
98
99

FF =

83600000

flapsg®Becdes
» azz22

8303258

A olln

ooooo o

000
000
oo0

SS= SU'\g é‘

DF

1,0574
1, 0517
1, 0469
1,0428
1,0358
1,0328
1,0301
1,0276
1,0253
1,0221
1, 0227
1,0223
1,0219
1.0215
1.0211
1. 0207
1.0203
1,0189
1,0195
,0192
.0188
. 0185
.0182
.0178
0174
.0170
. 0166
1,0163
1. 0160
1,0157
1.0153
1.0150
1,0147
1.0144

aniienll ol ol L

FF

18
20,
23
24,
28
29,
30,
32
33
34

-34

34,
34.
35
35
35
35.
35.
35.
36
36
36
36.
36.
36.
36.
37
37
37
37
37
37.
37.
38

[S230 3]

5
5

(SIS RN &1 IR &) ) (S &)

o n

SKIN FOLDS { BI«
2ULAR . SUPRAILIA

DF = soo¥. DENSXTY (ADULT FEMALES)

% B8ODY WEIGHT AS FAT(F
DM = BODY DENSITY ( ADULT MALES)
F_'?M = 2 80DY WEIGHT AS FAT {MALES)

DM

1. 0727
1. 0676
1,0634
1, 0597
1,0536
1,0510
1,0486
1,0464
1. 0444
1.0425
1.0421

(1,0417

1.0413
1.0410
1. 0407
. 0403
. 0400
. 0397
. 0394
. 0391
. 0387
. 0384
. 0381
0378
1. 0375
1. 0372
1. 0369
1.0366
1.0363
1.0360
1,0357
1.0354
1.0351
1.0348

e b bt e et e b ek ped
-

%PS TRICEPS
C

M

12

13.5
15,5
17
20

21

22

23 .
24 .
25 |
25
25 !
25.5
25.15
25.5
25.5

[\~]
-3
or

ALES)

Coavension §ables:

ReclCoan:

SS

100
101
102
103
104
105
106
107
108

109

110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144

145
146

147
148
149

% Fat.

DF

1,0141
1,0138
1,0135
1,0132
1,0129
1,0126
1,0123
1.0120
1,0117
1,0114
1,0111
1.0108
1.0105
1,0102
1.0099
1. 0097
1.0094
1.0091

1,0088

1,0086
1,0084
1,0081
1.0078
1, 0075
1,0073
1,0071
1.0068
1,0065
1.0063
11,0061
1,0059
1,0056
1,0053
1,0051
1.0049
1, 0047
1,0044
1,0042
1,0040
1,0038
1,0036
1,0033
1,0031
1,0029
1,0028
1.0025
1.0022
1,0020
1,0018
1,0016

FF
38
38
38.
38.
39
39
39
39
39
38.
39,
39,
39.
40
40
40
40
40,5
40. 5
41
41
41
41
41
41.5
41.5
41,5
41,5
42
42
42
42
42.5
42,5
42,5
42.5
43
43
43
43
43
43
43.5
43.5
44
44
44
44
44
44

[S20 &) ]

[ SR 4) NS B

DM
1.0346
1,0343
1. 0340
1. 03317
1.0335
1. 0333
1. 0330
1, 0327
1.0324
1.0322
1,0320
1,0317
1.0314
1.0312
1,0310
1,0308
1,0305
1,0302
1,0300
1.0298
1. 0296
1. 0293
1.0291
1. 0289
1.0287
1. 0285
1,0282
1.0280
1,0278
1,0276
1,0274
1,0272
1,0270
1. 0268
1, 0266
1,0264

- 1,0262

1.0260
1,0258
1,0256
1. 0254
1. 0252
1. 0250
1.0248
1.0246
1,0244

1,0242.

1,0240
1.0238
1.0236

-
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% Fat Coaversion Tables (psge 2)

SS DF FF DM SS DF FF DM F
150 1,0014. 44 1.0235 33.5 ° ‘ 200 0,9924 49 1.0156 3
151 1,0012 44 1,0233 33.5 201 0,9922 49 1.0154 3
152 1,0010 44,5 1.0231 ‘ 202 0,9920 49 1.0152 3
153 1.0008 44.5 11,0229 203 o.gglg 33 i'gigé g
. 04 0,991 . ‘
e 1:3882 32'5 i.gggg 205 0.9917 49  1.0149 3
156 1.0002 45 1,0224 . 206 0,9915 49 1.0147 3
157 1.0000 45  1,0222 207 0,9913 49 1,0145 3
158 0.9998 45  1,0220 208 0.9911 49,5 1,0144 3
159 0.9996 45  1,0218 209 0.9910 49.5 1,0143 3
180 0,9994 45  1,0217 " 210 0.9909 49.5 1.,0142 3
161 0,99892 45.5 1,0215" 211 0,9907 49.5 1.0140 3
162 0.9990 45.5 1.0213° 212 0.9905 49.5 1.0139 3
163 0,9988 45,5 1,0211 213 0.9904 50 1.0138 3
164 0.9986 46  1.0210- 214 0,9903 50 1.0137 3
165 0,9984 46  1,0209° 215 0,9902 50 1,0136 3
166- 0.9982 46  1,0207 216 0.9900 50 1.0134 3
167 0.9980 46  1.0205. 217 0.9898 50 1.0133 3
168 0.9978 46  1,0203, 218 0,9896 50 10132 3
169 0.9976 46  1,0201 219 0,9895 50 10131 3
170 0.9975 46 1,0200° 220 0.9894 50.5 1,0130 3.
171 0,9973 46  1,0198 221 0,9892 50.5 1,0128 3
172 0.9971 46  1.0196. 222 0,9890 50,5 1.0126 3
173 0.9969 46.5 1,0194’ 223 0,9889 50.5 1,0125 3
174 0.9967 46.5 1,0193 224 0,9888 50.5 1.0124 3!
175 0.9966 46.5 1,0192 225 0.9887 50.5 1,0123 3
176 0.9964 46.5 1,0190 226 0.9885 50.5 1,0121 3!
177 0,9962 47 1.0188 227 0.9884 50.5 1.0120 3
178 0,9960 47 1.0187 228 0,9883 51 1,0119 3
179 0.9958 47 1,0186, 229 0.9882 51 1.0118 3¢
180 0.9957 47 1,0185 230  0,9881 51 10117 3¢
181 0,9955 47  1.0183 240 0.9867 51.5 11,0106 4(
182 0.9953 47  1.0181 250 0.9854 52  1,0095 4(
183 0.9951 47.5 1,0179
184 0.9950 47.5 1,0178 36.5 S5 = sus OF 4 SKIN FOLDS -
185 0.9949 47,5 11,0177 36.5 B = % BODY WEIGHT as FAT (Bovs)
186 0,9947 47.5 1.0175 36.5 G = % 6ODY WEIGHT AS FAT (GIRLS)
187 0,9945 48  1.0173 36.5 C (AvERAGE AGE 13 = 15)
188 0,9943 48  1.0172 36.5 }1 SS B G
189 0,9941 48  1.0171 36.5 15 9.0 12.5
190 0,9940 48  1.0170 36.5 | 20 12.5  10.0 )
191 0,9938 48  1,0168 37 25 15.5  19.0 [
192 00,9936 48 1.0166 37 L 30 17.5 21.5 o LAe -\\
183 0,9934 48  1.0165 37 D 35 19.5 235
194 0.9933 48.5 1, 0164 37 40 21.5 25.0 .1 '/ \‘w -1
195 -0,9932 48,5 1,0163 37 R 45 230 27.04 = @M
196 0,9930 48 5 1,0161 37 e 50 24.0 28. 5 4 E“'@(\
187 10,9928 48,5 1,0159 37 25. 5 29.5 =
198 0.9926 48,5 1,0158 37.5 n 26.5  30.5 T
199 0,9925 49  1,0157 37.5 275  32.0 W
28.5  33.0
C 29,5 34.0

tVve.)
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THE ASTRAND TEST

This method was developed by the famous Swedish
sports physiologist, Professor Per-Olof Astrand in 1960.
When properly used the Astrand test can provide a
satisfactory estimate of aerobic fitness. It is also
somewhat quicker to carry out than the Ergometer
Three Step test.

pulse rate effect
Wee “C(Z .
£ maximat 50 -
£ oxygen intake l/min "
s1° ti
f 3 (consumption) 5 J
§
170 ~ 1
; z 75 -
166 ~ J
)62—_ 4
158 —3-170 'J
T IOO-]
154 - 166
1503162 ]
63158 |
i 3 125 -
1424154 :
E 4
138 4-150
134 2-146 1
4 150 A
130§~ 142 5
126-4-138
122%-134 ]
130 1754
L 4
-12¢
-122
200
225 4
Nomogram
Ref:
1 Astrand. Acta Physiol.
Scand. 49 (suppl. 169). 1960 250

Instructions
I. Using table 3 select a suitable effort value.

2. While pedalling with a load which gives your chosen
effort value, record your pulse each minute.

3. Continue pedalling until your pulse reaches a steady
state, ie. it stays the same or does not increase by
more than 3-5 beats per minute. It is important that
not only load but also the rate at which you pedal stays
constant for at least 4 minutes. If you wish you can use
a pacer to keep this steady at 50 or 60 rpm. If you are
using one of TUNTUR's electronic ergometers, the
exerciser itself adjusts the load so that whatever rate
you pedal at, you work with the prescribed effort. So in
this case you don’t need to worry about pedalling rate,
4. Record your steady state puise rate and the effort
you have been working at.

AGE under 35 35-55 over 55
Men 100-150 100-125 75-100
Women 100-125 75-100 50-75

The figures above should enable you to find a
suitable effort level for the Astrand test. They are
intended to raise the pulse to 130-160 beats per
minute. Whether you take the upper or lower figure
given may depend on your weight and also on how
much exercise you take.

Table 3
Effort values for the Astrand test (watts)
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Calculating the result

. Astrand’s nomogram is shown on the page opposite. much oxygen, so if you are younger or older than 20.
You simply take a ruler and line up the point on the left  you should look at table 4. This allows an age

hand scale which shows your steady state pulse with adjustment to be made.

the point on the right hand scale which shows the 3. Your maximum oxygen intake, in litres per minute
effort level at which you exercised. The point on the now has to be multiplied by 1000 and divided by you
centre scale where the ruler intersects then represents body weight to give your aerobic fitness index. For tt
maximum oxygen consumption. There are different “operation refer to table 6 on the inside rear cover of
scales for men and women. This is because the this booklet.

relationship between submaximal and maximal effort is 4. To compare your result with those of other peoplt

different for the two sexes. see Table 5.
2. The nomogram figure is valid for persons 20-25 years
old. As you age, your body is’unable to take up so

Example of Astrand

A 36 year old woman weighing 70 kg pedals with an effort
of 10Q watts until her pulse reaches a steady value of 152
beats per minute. The nomogram shows that the maximu
oxygen consumption is 2.5 litres per minute. According to
table 4 this value is reduced to 2.2 due to age. Table 6
shows that the condition index of this subject is 31 which
places her in the “poor” category of table 5.

>
]
m
N
(5]
-
o
w
(3.}
H
(=]
H
o
o
=]
4]
(2]
o
<]
o
wn

PR L LDV NNO VO DLWNN OOV NIONDIRWNND D

Result from the nomogram |/min

AARBDAEDLWUWRLWLWWNNNNNNNNN -
RNNNRNONNMONDRNNRNNN = ol ol ad b ot ool b ok ok ok ook wd

1.5 6 13 1.2 12 11 B 1.0
1.6 8 14 13 12 12 A 1.0
1.7 9 15 14 13 13 .2 1.1
1.8 0 16 15 14 1.4 3 1.2
1.9 117 16 15 14 4 1.2
2.0 2 17 16 1.6 15 4 1.3
2.1 3 18 17 16 16 15 1.4
2.2 4 19 1.8 17 17 6 1.4
2.3 5 20 19 18 17 .6 1.5
2.4 6 21 20 19 1.8 7 1.6
2.5 8 —22. 21 20 1.9 .8 1.6
2,6 9 23 22 20 20 .8 1.7
2.7 0 24 22 21 20 .9 1.8
2.8 A 24 23 22 23 0 1.8
2.9 2 25° 24 23 22 A 1.9
3.0 3 26 25 23 23 A 2.0
3.1 4 27 26 24 23 .2 2.0
3.2 S 28 "27 25 24 3 2.1
3.3 6 29 27 26 25 3 . 2.1
3.4 7 30 28 27 26 4 2.2
3.5 g9 30 29 27 26 5 2.3 Men
3.6 0 31 30 28 27 6 23
3.7 132 31 29 28 6 2.4 ! 2 3 4 5
3.8 2 33 32 30 28 7 2.5
3.9 3 34 32 30 29 8 , 2.5 FITNESS very poor | poor |average | good | very good
4.0 4 35 33 31 30 8 26
41 5 36 34 32 31 9 2.7 AGE
4.2 6 37 35 33 32 0 2, 2.7 20 . 3
43 (47 37 36 34 3.2 12 28 o4 38 3943 | 4451 5256 | 57
a4 a8 38 37 34 33 1 30 29 30-39 34 35-39 | 40-47 | 4851 | 52
45 |49 39 37 35 34 2 3, 29 40-49 30 31-35 | 36-43 14447 | 48
46 |51 40 38 36 35 3 3, 3.0 . R .
47 |52 41 39 37 as 3 3, 3,1 50-59 5, 2631 132-39 14043 | 44
4.8 5.3 4.2 4.0 3.7 3.6 4 3. 31 60-69 21 22-26 [ 27-35 |[36-39 | 40
49 |54 43 41 38 37 5 33 32
50 |55 43 42 39 38 6 34 33
51 |56 44 42 40 38 6 35 33 Women
52 |57 45 43 41 39 7 35 34
53 |58 46 44 4,1 4.0 8 36 34 20-29 . 28 29-34 | 35-43 | 44.48 | 49
54 | 59 4‘; 45 42 a1 8 37 35 ~-30-39 —1 27 ———1-28-33 | 344) 4247 | 48 -
55 |60 4, 46 43 4.1 9 37 3,6
56 |62 49 46 44 42 40 38 36 40-49 2 2631 132:40 (4145 | 46 |
57 {63 50 47 44 43 40 39 37 50-56 21 22-28 12936 13741 | 42 !
58 [64 50 48 45 44 41 40 38
59 |65 51 49 46 44 42 40 38
60 |66 52 50 47 45 43 41 39
. Table 5
Table 4 Astrand fitness results for subjects of various
Maximum oxygen consumption in various ages ages (ml/min/kg)
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170 77119 21 22 23 25|26 27 29 30 31 32 34 35 38 38|39 40 42 43 44 45 47 48 43 51152 53 55 56 57 58 60 61 62 64 |65 66 68 69 70 71 73 74 75 77 78
172 78)19 2t 22 23 24} 26 27 28 29 31 32 33 35 36 37138 40 41 42 44 45 46 47 49 50|51 53 54 55 55 58 59 60 62 63 [64 65 67 68 63 V1 72 73 74 76 77
174 79|19 20 22 23 24|25 27 28 29 30 32 33 34 35 37|38 3% 41 42 43 44 46 47 48 49|51 52 53 54 56 57 58 59 61 62 [63 85 66 67 68 70 7V 72 73 75 76
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181 82118 20 2t 22 23{24 26 27 28 29 30 32 33 34 35|37 38 39 40 41 43 44 45 46 48|49 50 51 52 54 55 56 57 59 60 |61 62 63 65 66 67 68 70 71 72 73
183 83j18 19 20 22 23|24 25 27 28 29 30 31 33 34 3536 37 39 40 41 42 43 45 46 47[ 48 49 51 52 53 54 55 57 58 59 |60 61 63 64 65 66 67 63 70 Vi 72
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Table 6 Fitness index by body weight (ml/min/kg)
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PREFACE:

The problem of obesity and its consequences like low-
ering of the physical working capacity level, besides many
and many of negatively influencing results on human health
are considered outstanding health prcblems in modern life.
A paramount change has come into play in man's life at the
present era, a thing which caused him to lose a big deal
of his dynamicity, and this change in turp has lead to the
advent of a really big health problem that a lot of people
suffered which is the accumulation of large quantities of
fat in the body and accordingly the lowering of physical
working capacity and the increased liability to developing
many diseases which affect almost all body systems and more

exclusively cardio-respiratory diseases.

And due to these health problems that the obese
persons know more than any body else do, many ways of
reducing overweight and obesity have been developed and
undertaken by them, a blg some of which is nearer to danger
than to usefulness, and in many instances these ways lack

the proper scientific basis.

The scientific studies in this respect show that
the ideal treatment of obesity is to eradicate the caloric

imbalance so as to make the obese person lose more calories



than he gains, and this can be achieved by any of the

following methods:

1. Decreasing the caloric intake according to a special
nutritional regimen.

2. Increasing the caloric expenditure by increasing the
physical activity.

3. Coupling both methods.

The studies dealing with this topic in A.R.E. are
scarce compaired with the studies done abroad and that's
why our society is desperately in need of such studies
using samples of the different sexes and age strata of

the egyptian population.

For those reasons namely the widespread drawbacks
caused by the problem of obesity and the lack of enough
studies dealihg with this topic, the researcher has
choosen such a problem to be the subject of his thesis,
and in fact the study 1is just a trial to recognise how
positively is a physical exercise program and/or a nutri
tional regimen going tc influence the overweight and /or
the physical working capacity in men between 40 and 55

years of age.



Objectives of the study:

This study aims at assissing the degree of variation
in obesity and/or physical working capacity in men between
40 and 55 years of age following the application of a phy-
sical exercise program and/or a nutritional regimen as

follows:

1. The effect of a physical exercise program coupled with
a nutritional regimen on obesity and/or physical working
capacity.

2. The effect of a physical exercise program used alone on
obesity and/or physical working capacity.

3. The effect of a nutritional regimen used alone on obesit

and/or physical working capacity.

The hypotheses:

1. The application of the three experimental variables used
in this study effectes positively in the form of Ilowering
of obesity with varying degrees as revealed by the
following:

* Lowering of body weight.
* Decreasing some bodily circumferences.

* Decreasing the body fat percentage.



2. The application of the physical exercise program coupled
with the nutritional regimen, and the application of the
physical exercise program alone, and the application of
the nutritional regimen alone effecte positively in the
form of elevatingthe physical working capacity with vary-
ing degrees. The elevation of physical working capacity
in the latter case is attributable to the lowering of

obesity which takes place.

The procedures:

The researcher has used the experimental design all
through the course of his study because it suited the
nature of the topic already, and he applied the pre and
post tests on three test groups and on one control group.
The whole period of the study was 18 weeks. The considered

experimental variables were the following:

1. The physical exercise program and the nutritional
regimen together.
2. The physical exercise program alone.

3. The nutritional regimen alone.

While the dependent variables were the following:
1. Bodyweight in kilograms weighed by the scale.
2. Some bodily circumferences in centimeters.

2. Subcutaneous fat thickness measured by the skin fold

calipers.



4. The physical working capacity according to Astrand's
method by using the ergometer.

5. Measuring of the resting pulse per minute.

The sample:

The researcher has intendedly choosen 80 persons all
fullfiled the following speciltications:
1. All were males.
2. All between 40 and 5% years of age.
3. All were moderately obese. Cases of extreme obesity
were over ruled.
4. All of them were medically fit.
5. All were .non athletic.
é. All had the intention to stick with the study's

obligations.

Conclusions:

After having statistically dealt with the results of
the study, and according to the studyts objectives and
hypotheses, and within the scope and limits of the group
being tested, the researcher could gain the following
conclusions:
1. Applying the physical exercise program and nutritional
~=7regimen together, and applying the physical exercise

program alone, and applying the nutritional regimen alone

could bring a definitive lowering of obesity as indicated
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by the lowering of overweilght. Also it could bring a

decrease of some bodily circumferences and fat thickness.

2. Applying the physical exercise program and the nutritonal
regimen together, and applying the physical exercise
program alone could bring a definitive improvement of the
physical working capacity while applying the nutritional
regimen alone could not bring such an effect.

3. Applying both the physical exercise program together
with the nutritional regimen achieved the best results
as regards decreasing the obesity and increasing the
physical working capacity, next came applying the physical
exercise program alone then came the application 6f the
nutritional regimen alone. The latter brought a lesser degre
of lowering of obesity while did not bring any improve-

ment of the physical working capacity at all.

Recommendations:

Making use of the results and conclusions which have
been rounded out, the researcher is submitting the following

recommendations:

1. The programs and plans suggested in this study should
be available for application and common use for the
treatment of obesity.

2. The physical exercise program suggested in this study
should be available for application and common use for
improving the physical working capacity of non athletic

persons.
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It is pereferable to use the physical exercise program
and the nutritional regimen together for treating obesity
and improving the physical working capacity if possible
otherwise the use of the physical exercise program alone
is superior to the use of the nutritional regimen alone,
that is in case of moderate obesity.

Paying a big many of attention to physical exercises

as this is considered an important safeguard against,
and treatment of obesity and low physical working
capacity cases.

Widespreading of the aerobics such as walking, jogging,
running, bilcycling, swimming, and rowing. Obviously,
walking and running are the simplest, most fruitful and
less coasty sports.

Trying to draw the papulation's attention towards the
drawbacks and hazards of obesity and trying to provide
the people with information about how to rid of their
overwelight in a sound manner through the different mass media.
Furnishing suitable and enough places, yards and equip-
ments necessary for practising different kinds of sports
by the various age groups.

The physical activities should constitute an essential
and substantial part amongest the different curricula

being taught and constitute an integral part of the
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daily activity program in the different administrations
and foundations where the work system in these places is
very sedentary and lacks the minimum physical requirments
The different mass media should stress the importance

of complete and perfect dieting so as to help the people
develope sound dieting habits from the very beginning.
The researcher 1is strongly and insistently recommending
that similar studies should be carried out using samples
of the various age strata in a trial to assess the effect
of different physical exercise programs and nutritional
regimens on obesity and physical working capacity and at
the same time to find out the relation between these
programs and some psychic and social problems and wether
this relation 1is direct or indirect, also the effect of
these programs on some pathological conditions which

may have some kind of remedy in these programs.





