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K6rperfettverteilung, Blutdruck und Blutzuckerspiegel bei figyptischen iiberge- 
wichtigen Frauen unter einem Gewichtskontrollprogramm 

Summary: In a sample of 92 obese healthy women, 35 of them were chosen to follow a weight control 
program comprising both caloric restriction and exercise for three months. They were matched for age 
and weight with the remaining 57 women who also served as a control group. The entire sample was fur- 
ther stratified according to age into two categories of 20-34 and 35-50 years. The caloric supply was 
restricted to about 1000 kcal/day, in addition to a 1-h session of mild exercise which was performed twice 
weekly; the subjects' energy expenditure was 2200 kcal/day. Only the mean values of the biceps, triceps, 
and suprailiac skinfold measurements were significantly decreased (p <0.05) in the younger trained 
dieters when compared to their counterpart sedentary controls. On the other hand, obvious group varia- 
tions appeared between body fat distribution when related to body weight and to blood pressure. Blood 
glucose revealed normal levels in the whole sample. Mean values were numerically lower in the older 
trained dieters than their matched sedentary controls, while they were significantly lower (p < 0.05) in 
the younger trained dieters. Although blood pressure was in the normal range for all participants, a non- 
significant decrease was recorded for both age groups of the obese trained dieters upon completion of 
the program. The systolic blood pressure decreased by 5.4 % and the diastolic by 6.7 % regarding the 
younger age, while the decrease in the older age was 3,5 % for the systolic and 4.8 % for the diastolic 
blood pressure. It was concluded that, although the trained dieters were still obese, the caloric 
restriction was promoted synergistically by exercise, leading to a more harmonious fat distribution and 
to lower normal levels of blood pressure and blood glucose. 

Zusammenfassung: Von 92 iibergewichtigen gesunden Frauen wurden 25 einem dreimonatigen Ge- 
wichtskontrollprogramm unterworfen, das aus Energierestriktion und leichtem Sport bestand. Diese 35 
Versuchspersonen (VP) entsprachen den restlichen als Kontrollgruppe dienenden 57 hinsichtlich Alter 
und Krrpergewicht. Die Versuchsgruppe wurde in 2 Kategorien unterteilt, und zwar 20-34 bzw. 
35-50j~ihrige. Die Energieaufnahme wurde auf 1000 kcal t~iglich limitiert, dazu wurde zweimal wrchent- 
lich leiehter Sport getrieben. Der gesch~itzte Energieverbrauch lag bei 2200 kcal tfiglich. Das dreimona- 
tige Programm fahrte zu einer Gewichtsreduktion aller VP, jedoch in unterschiedlichem AusmalL Die 
Werte der Bizeps-, Trizeps- und Suprailiakel-Hautfalten nahmen signifikant ab (p < 0,05), jedoch aus- 
geprggt nur bei den jtingeren VP. Das Krrpergewicht korrelierte signifikant (p < 0,05) mit vielen an- 
thropometrischen Messungen zur Krrperfettverteilung, unterschiedlich bei den verschiedenen Ver- 
suchsgruppen. Nach Ende des Programms nahm der durchschnittliche Blutzuckerspiegel der jiingeren 
VP signifikant (p < 0,05) ab. Bei den alteren VP bestand die gleiche Tendenz, jedoch nicht signifikant. 
Der Blutdruck aller VP wies am Anfang der Studie Werte im Normalbereich auf. Nach dem Programm 
erniedrigte sich systolischer und diastolischer Blutdruck bei den jiingeren VP um 5,4 bzw. 6,7%, bei 
den ~ilteren VP betrugen die entsprechenden Werte 3,5 bzw. 4,8 %. 
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Es wird geschlossen, dab - obwohl die VP weiterhin fibergewichtig waren - Energiereduktion und 
Sport synergistisch zu einer harmonischeren K6rperfettverteilung und niedrigeren Normwerten des 
Blutdruckes und der Blutzuckerspiegel ffthrten. 
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Introduction 
The association between hypertension and obesity have been documented by many 
workers (1-4). Body weight loss leads to decrease in both systolic (SBP) and diastolic 
(DBP) blood pressure in obese individuals (5). However,  body fat distribution and lo- 
calization of  adipose tissue are more closely" related to metabolic and cardiovascular risk 
factors than obesity itself (6-9). Further, in prospective studies of healthy individuals, 
body fat distribution, as assessed by the waist to hip girth ratio, is a strong predictor of 
insulin resistance, hyperinsulinemia, and glucose intolerance (10). Numerous studies 
have shown that these metabolic disturbances were more closely associated with the 
level of  abdominal fat than excess adiposity per se (11-14). Thus, recent recommenda- 
tions for weight reduction encourage the combination of energy intake restriction and 
exercise (15). Incorporation of regular aerobic exercise into a diet program should pro- 
duce changes in physical fitness and body composition, and evidence supports the con- 
cept that morphological changes are more pronounced when a large amount  of exercise 
is performed (16). 

In this study, our observations on the effect of exercise training and energy intake re- 
striction on the regional variation of body fat will be discussed. In addition, the relation 
between this effect and blood pressure and blood glucose as easily measured parameters 
- which are, at the same time, risk factors - will be also analyzed. 

Subjects and Methods 
A sample of 92 obese healthy women aged 20-50 years was taken at random from the 
out-patient obesity centre, Sahel Hospital, Cairo. Thirty-five women were chosen to 
follow a weight-control program comprising both caloric restriction and exercise for 
3 months. They were matched for age and weight with the remaining 57 women who al- 
so served as a control group. The entire sample was further stratified according to age 
into two categories of 20-34 and 35-50 years. The weight control program consisted of: 
t. Physical training at the rate of two sessions per week of mild exercise, each session 

lasting for 60 min. 
2. Diet regimen: women were instructed to consume a well-balanced diet providing 

about 1000 keal/day. 
3. Mean energy expenditure for the obese sedentary control women was 2100 +_ 108.36 

kcal/day, and that for the trained dieters was 2200 + 145.09 kcal/day. All partici- 
pants 
were housewives performing mild household activities, with the addition of  the extra 
2 h of  mild exercise per week for the trained dieters, resulting in a negative energy 
balance of  about 1400 kcal/day. 

Anthropometr ic  data were collected with subjects dressed in light clothing. Height 
and weight were taken following the standards methods (17). Harpenden caliper was 
used to measure skinfold thicknesses at the following sites (triceps, biceps, subscapular, 
suprailiac, abdominal and thigh). Girths were measured using a flexible light, metal 
tape at three sites (Abdominal  I "minimal waist", maximum hip girth, and shoulder). 
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Blood pressure was obtained with participants sitting quietly for 5 min. using a mer- 
cury sphygmomanometer. Three readings were made, the means of the second and 
third readings of the first (systolic) and fifth (diastolic) Korotkoff sounds were used. 
The following indices of obesity were calculated from anthropometric data: body mass 
index (BMI) weight in kg divided by height in square meters, sum of four skinfolds (tri- 
ceps, biceps, subscapular and suprailiac) to estimate percent of body fat (18), lean body 
mass (LBM) was calculated as the difference between body weight and percent of body 
fat. Waist hip ratio (WHR) was calculated by dividing minimal waist girth by maximum 
hip girth. Twenty-four hour recall method was used to identify the daily intake of differ- 
ent foods which was further analyzed for their nutrient content (Table 1) using a food 
composition table (19). 

Blood samples were taken in the morning after an overnight fast. Fasting blood glu- 
cose was determined in fresh samples by the method of Asatoor and King (20). 

The results were expressed as the mean _+ SEM, and statistical analysis was per- 
formed using Student's t-test and the linear regression equation to define the relation of 
blood pressure and blood glucose with anthropometric values. 

Results 

Table 2 shows the mean + SEM of age and other anthropometric measurements to- 
gether with the blood glucose values. The initial mean weight of the young (group 3) 
and the older (group 4) trained dieters was 100.16 + 4.91 kg and 111.85 + 4.44 kg, re- 
spectively; their final mean weight was 86.58 + 4.17 kg and 98.93 _+ 3.57 kg with a mean 
body weight loss of 13.58 + 2.46 kg and 12.92 _+ 2.01 kg, respectively. The weights of 
the obese sedentary controls were selected to match the final weights of trained dieters 
at the end of the weight control program, so that the mean weight of the young (group 
1) sedentary obese controls was 94.02 + 3.11 kg and that of the older (group 2) seden- 
tary obese controls was 92.39 _+ 2.83 kg. Group (5) represents the total numbers of both 
age groups of the sedentary obese controls. Group (6) represents the total values of 
both groups (3 and 4). 

Table 3 shows the mean + SEM of the initial and final blood pressure measurements 
of the obese trained dieters together with the measurements of the obese sedentary con- 
trols. 

Table 4 shows the correlation coefficient between the weight and various anthropo- 
metric parameters. 

Table 5 shows the correlation coefficient between each of the final systolic and final 
diastolic blood pressure and the various anthropometric parameters, 

Table 6 shows that there was no correlation between blood glucose and any of the 
anthropometric parameters. 

Discussion 

Although the effect of exercise-training on body fat has been extensively studied, little 
is known about the effect of exercise training on adipose tissue distribution (21). Our re- 
suits showed that the mean values of anthropometric measurements of obese control 
women and obese women under the weight control program were more or less similar, 
however, intragroup variations were quite different. By comparing the values of corre- 
lation between body weight and regional adiposity, we noted that the control obese 
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Table  1. Nu t r i en t s  i n t ake  pe r  sub jec t  pe r  day  

Obese sedentary control Obese trained dieters 

1 2 5 (Total) 3 4 6 (Total) 
Nutrients No. 33 23 56 17 16 38 

Animal protein (g) 39.5 _+ 3.97 35.4 + 3.61 37.8 +- 2.76 26.8 _+ 2.18 28.8 + 4.07 27.8 -+ 2.24 

Plant protein (g) 50.6 _+ 4.95 53.5 + 5.67 51.8 _+ 3.70 13.2 _+ 2.85 15.8 + 2.62 14.5 + 1.62 

Fat (g) 88,0 _+ 3.93 81.1 _+ 8.37 85.2 + 5.67 32.9 +_ 3.28 35.6 _+ 3.44 34.2 + 1.62 

Energy (kcat) 2286 _+ 169.13 2217 _+ 163.66 2258 _+ 119.29 749 _+ 67.72 871 +_ 79,06 827 _+ 49.37 

Calcium (mg) 567 +_ 63.81 549 _+ 52,82 559 _+ 43.08 372 _+ 54.39 354 _+ 30.41 363 _+ 31.22 

Iron (mg) 
(animal origin) 5.10 _+ 0.58 6.30 + 1.53 5.60 _+ 0,71 2.6 _+ 0.27 3,10 + 0.45 2.80 + 0.26 

Iron (mg) 
(plant origin) 22.1 + 2.50 25.4 _+ 2.50 23.4 + 1.80 8.60 _+ 2.03 8.50 _+ 1.30 8.50 + 1.20 

Retinot (/~g) 1209 +_ 311.14 683 + 72.8 993 _+ 187.85 510 _+ 77.06 665 + 87.34 585 + 58.75 

Thiamine (rag) 1.60 _+ 0.22 1.80 _+ 0.19 1.70 + 0.15 0.80 _+ 0.12 0.80 _+ 0,08 0.80 _+ 0.07 

Riboflavin (mg) 3.10 _+ 0.36 3.70 + 0.46 3.40 + 0.29 t.00 -+ 0.12 1.20 _+ 0.12 1.10 + 0.09 

Niacin (mg) 21.6 _+ 1,75 22.8 + 2.16 22.1 + 1.35 11.37 _+ 2.45 11.0 + 1.28 11.2 + 1.39 
Ascorbicacid(mg) 114.9_+ 26.64 148.2 + 20.62 128.6 + 17.84 122,5 _+ 17.94 146.5 + 21.83 134.1 ± 13.99 

Fiber (g) 6.50 _+ 0.95 7.03 -2_ 0.61 7.00 + 0.61 4.90 +_ 0.57 5.80 _+ 0.70 5.30 + 0.45 

mean _+ SEM 

Tab le  2, Subjects  charac ter i s t ics  

Obese sedentary control Obese trained dieters 

1 2 5 (Total) 3 4 6 (Total) 
Parameters No. 34 23 57 18 17 35 

Age (yr) 26.03 _+ 0.81 43.65 + 1.47 33.14 + 1.38 26.58 _+ 1.02 42.53 + 1.23 34.33 + 1.58 

Height (cm) 161.50_+ 0.41 161.12 + 0.57 161.35 + 0.33 160.78_+ 0.64 159.94 + 0.93 160.37 + 0.56 

Initial weight (kg) - - - 100.16_+ 4.91 111.85 + 4.44 105.84 + 3.42 

Initial BMI - - - 38.69 -+ t.91 43.56 _+ 1.38 41.05 _+ 1.24 

Weight (kg) 94.02_+3.11 92.39 + 2,83 93.36_+2.16 86,58 -+ 4.17 98.93+3.57 92.57-+2.92 

BMI 36.02 _+ 1,34 35.60 + 1.08 35.85 -+ 0.80 33.48 _+ 1.62 38.56 + 1.11 35.95 _+ 1.07 

Triceps sk. (mm) 36.12 _+ 1,25 36.54 + 1.31 36.28 _+ 0.91 31.48 _+ 1.84' 35.81 _+ 1.24 33.58 + 1.17 

Biceps sk, (mm) 20.82 _+ 1.30 22.91 _+ 1.76 21.67 + 1.05 16,31 _+ 1.56' 22.15 + 1.95 19.15 + 1.32 

Subscapular sk. (ram) 36.88 _+ 1.57 36.98 + 1.51 36.92 + 1.11 34.12 _+ 2.39 38.53 _+ 1.95 36.26 + 1.58 

Suprailiac sk. (ram) 38.77 _+ 1,44 38.13 + 1.73 38.52 +- 1.10 32.64 _+ 2.65* 36.04 _+ 2.61 34.29 + 1.86" 

Abdominal sk. (ram) 37.01 -+ 1.34 39.43 -+ 1.41 37.96 -+ 0.99 36.48 _+ 2.05 38.88 -+ 1.88 37.65 -+ 1.39 

Thigh sk. (mm) 45.67 -+ 0.63 45.24 -+ 1.12 45.50 +_ 0.58 41.50 ± 2.02 46.33 _+ 0.40 43.85 + 1.12 

Shoulder cir. (cm) 106.24_+ 1.19 106.84_+ 1.63 106.48 + 0.96 104.71 _+ 1.96 108.07 + 1.64 106.34 + 1.30 

AbdominalI cir. (em) 97.60-+ 2.43 100.35 + 2.40 98.71 + 1.74 96.34 -+ 3.58 106.82 + 2.30 101.43 + 2.31 

Hipcir, (cm) 122.29_+ 2,32 125.91 + 1.99 123.75 + 1.60 121,36_+ 3.49 127.56 +__ 2,83 124.37 + 2.39 

LBM 52.43 _+ 0.88 51.84 + 0.82 52.19 +_ 0.62 50.46 _+ 1.27 52.93 +__ 1.27 51.66 + 0.91 

WHR 0.80 _+ 0,01 0,797 _+ 0.01 0.799 _+ 0.01 0.798 -+ 0.02 0.839 +_+_ 0.02 0.818 + 0.01 

Blood glucose 80~50 _+ 2.42 94.89 + 6.84 86,33 _+ 3,34 71.75 _+ 2.92* 82,32 _+ 6.15 76.73 -+ 3.36 

mean _+ SEM; * p < 0.05 
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Table 3. Mean  _+ SEM of systolic and diastolic measurements  of  all participants 

Obese sedentary control Obese trained dieters 

1 2 5 (Total) 3 4 6 (Total) 
Parameters No. 34 23 57 18 17 35 

Initial systolic BP 

Initial diastolic BP 

Final systolic BP 

Final diastolic BP 

% Decrease 
systolic BP 

% Decrease 
diastolic BP 

- - - 131.42-+ 2.81 139.6t + 3.81 135.36__+ 2,35 

- - - 92.51 -+ 2.38 95.37 + 3.06 93.87 + 2.01 

130.61 +__ 2.59 134.39 +3.17 132.14 +- 2.00 124.33 + 3.14 134.71 + 4.15 129.37 + 2.69 

88.79 --+- 2.00 90.22 + 1.59 89.37 -+ 1.35 86.39 -+ 2.88 90.82 + 2.33 88.54 -+ 1.88 

-7.09 (5.40%) -4.90 (3.51%) 5.99 (4.43%) 

--6.12 (6.71%) -4.55 (4.77%) 5.33 (5.68%) 

Table 4. Correlation coefficient between body weight and anthropometr ic  parameters  

Obese sedentary control Obese trained dieters 

1 2 5 (Total) 3 4 6 (Total) 
No. 34 23 57 18 17 35 

Height 0.34 0,21 0.29* 0.09 0.43 0.27 

BMI 0.99*** 0.97*** 0.98*** 0.99*** 0.96*** 0.98*** 

Triceps sk. 0.45** 0.52** 0.47*** 0.88*** 0.61"** 0,81"** 

Biceps sk. 0.33 0.51"* 0.38*** 0.70*** 0.54** 0,66*** 

Subscapular sk. 0.40* 0.40 0.40*** 0.70*** 0.38 0.61'** 

Suprailiac sk. 0~33 0.22 0.30** 0.62"* 0,38 0.53*** 

Abdominal sk. 027 0.18 0.23 0.51' 0,32 0.45*** 

Thigh sk. 0.45** 0.39 0.40*** 0.40 0.35 0.37* 

Shoulder, cir. 0.75*** 0.61"** 0.68*** 0.72*** 0.67*** 0.72*** 

Abdominal Icir. 0,85'** 0.78*** 0.82*** 0.82*** 0,60"** 0.78*** 

Hip cir, 0.91"** 0.88*** 0,87*** 0.97*** 0.75*** 0.88*** 

LBM 0.98*** 0.95*** 0.97*** 0.95*** 0.97*** 0.95*** 

WHR 0,30 0.28 0.29* 0.23 -0.14 0.16 

* p < 0.05; ** p < 0.02; *** p < 0.01 
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Table 6. Correlation coefficient between blood glucose and anthropometric measurements 

Obese sedentary control Obese trained dieters 

1 2 5 (Total) 3 4 6 (Total) 
No. 34 23 57 18 17 35 

Height --0.26 -0.24 -0.25 0.34 0.17 0.17 
Weight 0.20 -0.07 0.01 -0.17 0.07 0.08 
BMI 0.26 -0.01 0.06 4)22 0.03 0.05 
Triceps sk. 0.19 0.08 0.12 -0.11 0.07 0.08 
Biceps sk. 0.08 --0.17 -0.04 -0.39 0.14 0.06 
Subscapular sk. -0.06 0.21 0.10 0.36 -0.32 -0.09 
Suprailiac sk. 0.12 -0.05 0.10 -0.27 0.23 0.09 
Abdominal sk. 0.17 -0.04 0.11 -0.25 0.03 0.07 
Thigh sk. 0.34 -0.08 0.04 -0.15 0,04 0.04 
Shoulder cir. 0.29 0.21 0.21 -0.18 0.17 0.09 
Abdominal I cir. 0.26 0.14 0.17 -0,34 0.25 0.08 
Hip cir. 0.26 -0.02 0.12 -0.13 -0.18 -0.06 
LBM 0.12 -0.14 -0.06 -0.05 0.11 0.11 
WHR 0.13 0.21 0.14 -0.44 0.36 0.17 

women had a wider variation of values than those found in obese treated women whose 
body fat distribution was more homogenous. Reduction in some regions of  trunk fat 
weregreater than that of the extremities. Moreover,  the difference in the correlation be- 
tween abdominal subcutaneous fat and abdominal circumference with the body weight 
suggests an increased mobilization of  the deep abdominal fat depot as a result of  caloric 
restriction and exercise. In this context the antilipolytic effect of  catecholamine was re- 
ported to be less pronounced in omental than in subcutaneous fat cells, especially dur- 
ing fasting (22). On the other hand, in this study the W H R  as a useful parameter de- 
fining regional obesity associated with metabolic abnomalities was not significantly cor- 
related with the body weight in either group, in spite of  recording lower values in the 
younger treated females compared to their control counterparts, and was negatively 
correlated in the older treated group. LBM in our studied sample were similar, both 
groups were highly correlated regarding weight. In programs combining diet with exer- 
cise some investigators reported a high percent of  fat loss in women whose weight loss 
average - 1 kg/week (23, 24). Preservation of LBM in our studied sample might have 
been due to the preservative effect of mild exercise they performed. 

The association between blood pressure and the different body fat regions was differ- 
ently affected by age. There was a positive correlation between systolic blood pressure 
and body weight, BMI, arm skinfolds, shoulder, abdominal hip circumferences and 
W H R  in the younger sedentary obese women. All these correlations were absent in the 
similar age group of  obese women under the weight control program, except that of  the 
shoulder circumference which retained its high positive significant correlation. Compar-  
ing the diastolic blood pressure in the same age group, we found that it correlated with 
most of the obesity indices of the control obese women, while the younger women 
under the program retained a weaker association between diastolic blood pressure and 
body weight, BMI,  trunk skinfolds and abdominal circumference, and none with the 
gluteofemoral region and WHR.  On the contrary, a high positive correlation with the 
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shoulder circumference and subscapular skinfold was maintained. In this context, as it 
has been reported in the literature that hormonal aberrations accompany obesity, espe- 
cially those of the adrenal cortex (25), also women with android type obesity due to hor- 
monal influence might support our result favorably. 

Findings concerning the older group were somewhat different. The systolic blood 
pressure of the sedentary obese women was significantly correlated with weight, BMI, 
and abdominal circumference. The diastolic blood pressure also correlated positively 
with the above parameters and was further correlated with triceps, subscapular skin- 
folds, shoulder and hip circumferences. No correlation of blood pressure with W H R  
was recorded, which is probably due to a large accumulation of fat on the hip region. 
The absence of any relation between both systolic, diastolic blood pressure, and the 
subcutaneous abdominal fat (abdominal skinfold), plus their significant correlation with 
the abdominal circumference denotes the close relation and role of the deep abdominal 
fat as a risk factor in increasing the blood pressure. It is of great interest to note that all 
correlations between obesity indices and systolic and diastolic blood pressure were ab- 
sent in older women under the weight-control program. This suggests that older women 
benefited more from this program, most probably due to the change in their lifestyle in 
the form of physical training and caloric restriction which abolished the effect of obesity 
ort blood pressure through improving their cardiac indices (26) and their metabolic ab- 
errations. 

It is well known that obesity is accompanied by abnormal glucose metabolism due to 
abnormal rise in insulin level (27, 28). To avoid hypoglycemia the body compensates by 
reducing the number of insulin receptors present at the cellular level (29). This explains 
the normal fasting blood glucose level present among our obese subjects and the ab- 
sence of correlation between it and the different obesity indices. However, the mean 
values of fasting blood glucose were lower in the whole group of the obese trained 
dieters, reaching a significantly lower level in the younger age group as compared to the 
corresponding obese controls. This could be attributed to a direct effect of the low calo- 
ric diet consumed. 

In conclusion, the data from the present study revealed the association between blood 
pressure, obesity, and body fat distribution. The older age group benefited more from 
the combination of exercise and caloric restriction in a weight-control program by im- 
proving their cardiac indices and diminishing the effect of regional fat distribution on 
their metabolic profile. Fat around shoulder showed high correlation with both systolic 
and diastolic blood pressure in the younger age group, a finding which persisted after 
the program. The importance of W H R  as a predictor factor for cardio-vascular diseases 
was not well defined in this study, especially in older group. This might be due to 
deposition of fat on the hip region, probably due to racial influence. 

References 
1. Terry AH (1923) Obesity and hypertention 81:1283-1284 
2. Kannell WB and Gordon T (1974) Obesity and cardiovascular disease. The Framingham Heart Stu- 

dy. In: Burland WL, Sammel PW, Yudkin J (eds) Obesity. London: Churchill Livingstone, 24-51 
3. Hubert HB, Feinleib M, McNamara PM and Castelli WP (1983) Obesity as an independent risk fac- 

tor for cardiovascular disease: a 26 year follow-up of participants in the Framingham Heart Study. 
Circulation 67:968-977 



EI-Shebini et at., Body fat distribution, blood pressure and blood glucose in Egyptian obese woman 111 

4. Haines AP, Imeson JD and Meade TW (1987) Skinfold thickness and cardiovascular risk factors. 
Am J Epidemiol 126:86-94 

5. Woyarowska B, Mukherjee D, Boche AF and Siervogel RM (1985) Blood pressure changes during 
adolescence and subsequent adult blood pressure level. Hypertention 7:695-701 

6. larsson B, Svardsudd K, Welin L, Wilhelmsen L, Bjorntorp P and Tibblin G (1984) Abdominal adi- 
pose tissue distribution, obesity and risk of cardiovascular disease and death: 13 year follow-up of 
participants in the studyof Men Born in 1913. Br Med J 288:1401-1404 

7. Lapidus L, Bengtsson C, Larrson B, Pennert K, Rybo E and Sjostrom L (1984) Distribution of adi- 
pose tissue and risk of cardiovascular disease and death: a 12 year follow-up of participants in the 
population study of women in Gothenburng, Sweden. Br Med J 289:1261-1263 

8. Ducimetiere P, Richard J and Cambien F (1986) The pattern of subcutaneous fat distribution in 
middle-aged men and the risk of coronary heart disease. The Paris Prospective Study. Int J Obes 
10:229-240 

9. Donahue RP, Abbott  RD, Bloom E, Reed DM and Yano K (1987) Central obesity and coronary 
heart disease in men. Lancet 1:822-824 

10. Kalkhoff RK, Hartz AH, Rupley D, Kissebah AH and Kelber S (1983) Relationship of body fat dis- 
tribution to blood pressure, carbohydrate tolerance and plasma lipid in healthy obese women. J Lab 
Clin Med 102:621-627 

11. Blair D, Habitch JP, Sims EAH, Sylwester D and Abraham S (1984) Evidence for an increased risk 
for hypertention with centrally located body fat and the effect of race and sex on this risk. Am J 
Epidemiol 119:526-540 

12. Bjorntrop B (1985) Obesity and the risk of cardiovascular disease. Ann Clin Res 17:3-9 
13. Kissebah AH, Evans D J, Peiris A and Wilson CR (1985) Endocrine characteristics in regional 

obesities; role of sex steroids. In: Vague J e t  al (eds) Metabolic complications of human obesities. 
Amsterdam: Elsevier Science Publishers, 115-130 

14. Stern MP and Haffner SM (1986) Body fat distribution and hyperinsulinemia as risk factors for dia- 
betes and cardiovascular disease. Arteriosclerosis 6:123-130 

15. American College of Sports Medicine (1983) Position statement on proper and improper weight loss 
programs. Med Sci Sports Exerc 15:ix-xii 

16. Tremblay A, Despr6s JP and Bouchard C (1985) The effects of exercise training on energy balanced 
and adipose tissue morphology and metabolism. Sports Med 2:223-233 

17. Jeliffe DB (1966) The assessment of the nutritional status of the community. World Health Organ- 
ization, Geneva. Monograph 53:63-69 

18. Durnin JVA and Wormersley J (1974) Body fat assessed from total body density; and its estimation 
from skinfold thickness measurement of 481 men and women aged from 16 to 72 years. Br J Nutr 
32:77-97 

19. Pellet PH and Shadarevian S (1970) Food composition tables for use in Middle East (2nd ed). 
American University of Beirut, Beirut 

20. Asatoor AM and King EJ (1980) Blood glucose and its determination, in Practical Clinical Bioche- 
mistry V. 1, ed by Varley H, Gowenlode AH and Bell M (5th ed). William Heinemann Medical 
Books Ltd London, pp 397-399 

21. Desprrs JP, Tremblay A, Nadeau A and Bouchard C (1988) Physical training and changes in re- 
gional adipose tissue distribution. Acta Med Scand Suppl 723:205-212 

22. Ostman J, Arner P, Engfeldt P and Kager L (1979) Regional difference in the control of lipolysis in 
human adipose tissue. Metabolism 28:1198-1205 

23. Hagen RD, Upton SJ, Wong L and Whittam J (1986) The effects of aerobic conditioning and/or 
caloric restriction in overweight men and women. Med Sci Sports Exerc 18:87-94 

24. Hammer RL, Barrier CA, Round ES, Bradford JM and Fisher AG (1989) Calorie-restricted low-fat 
diet and exercise in obese women. Am J Clin Nutr 49:77-85 

25. Bjorntorp P (1988) The association between obesity, adipose tissue distribution and disease. Acta 
Med Scand Suppl 723:121-134 

26. Schotte DE and Stunkard AJ (1990) The effect of weight reduction on blood pressure in 301 obese 
patients. Arch Inter Med 150:1701-t704 

27. Glass AR, Burman KD, Dahms WT and Boehm TM (1981) Endocrine function in human obesity. 
Metabolism 30:89-t04 



112 Zeitschrift far Erniihrungswissenschafi, Band 32, Heft 2 (1993) 

28. Tannenbaum GS, Lapointe M, Gurd W and Finkelstein JA (1990) Mechanisms of impaired growth 
hormone secretion in genetically obese zucker rats: Roles of growth hormone. Releasing factor and 
somatostatin. Endocrinology 127:3087-3095 

29. Koltermann OG, Inset J, Saekow M and Olefesky JM (1980) Mechanism of insulin resistance in 
human obesity. J Clin Invest 65:1272-1284 

Received July 16, 1992 
accepted February 19, 1993 

Authors' address: 

S.M. E1-Shebini, National Research Center, Dept. of Food Science and Nutrition, EI-Tahrir Street, 
Dokki, Cairo, Egypt 


