
 
 

 
 
 

   Iranian J Publ Health, Vol. 41, No.4, Apr 2012, pp. 9-18                                                     Original Article 
 

 
Effects of Soy on Body Composition: A 12-Week Randomized 

Controlled Trial among Iranian Elderly Women with Metabolic 
Syndrome 

 
*A Bakhtiari  1, 2, Z Yassin 3, P Hanachi 4, A Rahmat 3, Z Ahmad 5, P Sajadi 6, S Shojaei 7 

  
1. Institute of Gerontology, University Putra Malaysia, Serdang, Selangor, Malaysia 

2. Dept. of Midwifery, Faculty of Medicine, Babol University of Medical Sciences, Iran 
3. Dept. of Nutrition, Faculty of Medicine & Health Sciences, University Putra Malaysia, Serdang,  Selangor, Ma-

laysia 
4.  Dept. of Biology, Biochemistry unite, Faculty of Basic Science, Alzahra University Tehran, Iran 

5. Dept. of Family Medicine, Faculty of Medicine & Health Sciences, University Putra Malaysia, Serdang,  Selangor, 
Malaysia 

6. Dept. of Nutrition, Faculty of Medicine, Babol University of Medical Sciences, Iran 
7. Dept. of Biochemistry, Faculty of Medicine, Shiraz University of Medical Sciences, Iran 

 
(Received 09 Oct 2011; accepted 19 Feb 2012) 

 

  
 
Introduction 
 
Aging is associated with several physiological 
changes. One of them is a change in body compo-
sition, which is characterized by an increase in ab-
dominal obesity and fat mass and a decrease in 

lean mass (1). These changes in body composition 
and metabolic effects indicate an increase the risk 
of serious diseases and subsequent loss of func-
tional capacity and independence (2). On the 
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other hand, aging is considered as a major risk fac-
tor for metabolic syndrome (MetS) development; 
a constellation of cardiovascular disease risk fac-
tors, which through increased visceral fat as the 
underlying cause of this syndrome can cause in-
creased mortality and morbidity in the elderly peo-
ple (3). An increase in visceral fat is also seen spe-
cifically in older women due to the lack of estro-
gen (2). The use of estrogen during the postme-
nopausal period might have beneficial effects on 
body fat distribution (4, 5). However, hormone 
therapy is associated with some serious side ef-
fects, therefore its risk to benefit ratio is discussed 
(6).  
Soy products as rich sources of phytoestrogen 
may be a good substitute for creating beneficial 
effect on regional body fat and lean tissue distri-
bution. Soy is rich in isoflavone, dietary fiber, 
leading to increased satiety. Therefore, soy-based 
foods help reduce fat mass (7). Reports on the 
effects of soy isoflavone on body composition in 
elderly women are sparse. Experimental studies on 
animals showed its beneficial effects (8-10), while 
clinical studies have shown controversial results (7, 
11-13). To the best of our knowledge, no compre-
hensive reports are available comparing the effects 
of soy-nut, the natural state of soybean, with tex-
tured soy protein (TSP) as a processed soy prod-
uct on body composition of women above 60 
years old with MetS.  
This research is aimed to evaluates the effects of 
two types of soy on weight, BMI (body mass in-
dex), circumferences, TSF, fat mass and lean mass 
among older women with the MetS.  
 
Materials and Methods 
 
In July 2009, a cohort of 240 potential participants 
was recruited through community advertisement. 
Posters were distributed in the Rural Health Clin-
ics affiliated with the Babol University of Medical 
sciences, Iran. After a primary assessment in terms 
of exclusion criteria, 200 eligible women between 
60-70 years old were selected to be screened for 
MetS. The MetS was determined according to the 
criteria set by Adult Treatment Panel (ATP) III 

guidelines which are as follows: 1) waist circumfe-
rence >80 cm; 2) serum HDL-C <50 mg/dL; 3) 
triglyceride ≥150 mg/dL; 4) fasting blood glucose 
≥100 mg/dL; and 5) systolic blood pressure ≥130 
mmHg and diastolic ≥85 mmHg (14). To be 
qualified for this study, the subjects had to have at 
least three of the above-mentioned criteria with-
out having to take any medication for the treat-
ment of diabetes, hypertension, or hyperlipidemia.  
The exclusion criteria were current or previous 
use of estrogen therapy, the consumption of soy 
products or supplements, treatment with insulin 
or oral hypoglycemic, antilipemic, antihyperten-
sive agents, aspirin, history of CVD, hyper and 
hypothyroidism, kidney, liver, infectious diseases, 
cancer, vegetarian, smoking or allergic reaction to 
soy consumption. Finally, 75 women between 60-
70 years old who met the inclusion criteria were 
chosen for this study.  
All participants were provided with the informed 
written consent form to sign. The present study 
was approved by the Ethical Committee of the 
University of Putra Malaysia as well as Babol Uni-
versity of Medical Sciences in Iran.  
 
Study procedures  
This study was a 12-week parallel-randomized 
controlled trial. The data were collected between 
July and December 2009. A questionnaire on 
demographic characteristics was completed at 
baseline. The participants were randomized into 
three groups by the proportional randomization 
method using a table of random numbers gener-
ated by Microsoft Excel. Group A (n=25) re-
ceived 35 g soy-nut and group B (n=25) 35 g TSP 
daily for three months. Group C (n=25), the con-
trol group, received nothing instead, since the par-
ticipants in the treatment groups were consuming 
natural soy products not pills, so it was impossible 
to apply any placebo for the control group. Soy-
nut and TSP were packed and given to the partici-
pants in small 490-gram bags for use in 2 weeks 
and they were provided a soy dose of 35 grams 
daily. The participants in group B, were trained 
how to prepare their meal with TSP.  First, TSP 
was soaked in tepid water for about 2-3 minutes 
and then drained. Then, it was cooked with tur-
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meric powder and limejuice for 2 minutes. The 
participants were strongly advised to take the 
completely prepared TSP during the intervention. 
The soy-nut and TSP used in this study were pro-
duced and packed by Max Soy Company in Te-
hran, Iran. The nutrient composition of soy con-
sumed in the study, based on Max Soy Company 
analysis, is shown in Table 1. 
 

Table 1: Nutrient composition of soy-nut and 
TSP used in the intervention 

 
Nutrients per 35 g                                    Soy-nut TSP 
Protein (g) 13.8 18.2 
Fat (g)  8.7 0.45 
Total carbohydrate (g) 11.5 11.4 
Fiber (g) 10.5 11.9 
Isoflavones (mg) 117.2 96.2 
Diadzein (mg)  47.6 38.5 
Genistein (mg) 60.2 48.8 
Glycitein (mg)  9.45 8.9 

 
The participants were asked not to change their 
habitual diet and physical activity levels during the 
study period. To assure there were no changes in 
diet and activity, food intake and physical activity 
levels were measured at the outset as well as dur-
ing the intervention in a monthly basis. Each par-
ticipant brought back her 3-d dietary and physical 
activity records (recorded as MET-minute/week 
using IPAQ) every month and submitted them to 
the researcher. These questionnaires were ana-
lyzed to determine the participant’s compliance 
and ensure that there were no changes in diet and 
physical activity levels throughout the treatment 
period. The researcher also visited the participants 
every two weeks and called them up weekly in or-
der to monitor their compliance, and see if they 
had any complaint about soy or they had any 
changes in their health status. In every two-week 
meeting, empty packages were taken back and 
new packages used for the following period.  
 
Measurements 
Participants’ height was measured using a stadi-
ometer without shoes to the nearest 0.5 cm. 
Weight, body fat percent, lean body mass and 

BMI were measured with composition analyzer 
(Omron HBF-306 body fat analyzer). We deter-
mined abdominal fat indirectly by measuring waist 
circumference (WC) just above the iliac crest. Hip 
circumference (HC) was also assessed at the level 
of the greater trochanter. From these the waist-to-
hip ratio and waist-to-height was calculated. These 
ratios give a measure for upper body adiposity. 
The mid-arm circumference (MAC) was measured, 
with the right arm held at a vertical angle (90 de-
grees), between the tip of the shoulder and elbow 
bone. Then triceps skinfold (TSF) thickness was 
measured to the nearest millimeter in this area by 
lifting a fold of skin and the subcutaneous fat 
away from the underlying muscle and bone with a 
skin fold calliper (Holtain, Crymych, UK). Meas-
urements were repeated three times and the mean 
values were taken. Mid-arm muscle circumference 
(MAMC) was calculated in mm from the follow-
ing equation: MAMC (mm) = MAC (mm)–[3.14 x 
triceps skinfold (mm)] (15). The measurements 
were recorded before and after the 12-week inter-
vention.  
Fasting blood samples were collected from each 
volunteer for diagnosis of MetS. Five ml of ven-
ous blood was collected in test tubes. Serum was 
separated by centrifugation within 15 minutes of 
collection. The aliquots were frozen and stored at 
−80°C for subsequent analyses. The triglyceride 
levels were measured by Elitech kit from France 
and HDL-C by Pars Azmoon kit from Iran. FBG 
was measured on the day of blood collection by 
use of Pars Azmoon kits from Iran. Measure-
ments were assayed on an autoanalyzer (Mindray–
BS300, Nanshan, Shenzhen, China). 
A One-way ANOVA was run to compare the 
baseline and final values of the variables in the 
three groups. At the same time, a one-way 
ANOVA was run to determine the mean changes 
among the groups after 12 weeks of intervention. 
The mean differences were also determined by 
comparing mean changes of the groups with one 
another. A paired t-test was also applied to assess 
changes for the 12-week intervention in each 
group. The Generalized Linear Model (GLM) re-
peated measures analysis, two factor mixed design 
was applied to detect the changes in mean of the 



Bakhtiari et al.: Effects of Soy on Body Composition  … 
 

12 

physical activity levels and dietary intake of the 
participants during the 12-week intervention. The 
two-tailed P value of less than 0.05 was considered 
significant. The statistical analyses were all per-
formed by using SPSS version 17.   
 
Results 
 
All participants completed the entire the study. 
Both the soy-nut and TSP were well tolerated. 

There was no serious complain on the consump-
tion of soy except for cause of flatulence in small 
number of individuals. Demographic and clinical 
characteristics of the women at baseline are pre-
sented in Table 2 and 3.  
There were no significant differences seen among 
the groups with regard to any baseline variable. 
Calculated nutrient content of 3-d diet records ac-
cording to the participants report is shown in Ta-
ble 4. 

  
 

Table 2: Demographic characteristics of participants 
 

Variables Soy-nut 
(n=25) 

TSP 

(n=25) 
Control 
(n=25) 

Age                                                                           
(mean±SD) 63.8±2.8 64.6±2.9 64.1±2.8 
Age of menopause  
(mean±SD) 48.2±3.9 47.7±4.7 48.6±3.6 
Years after menopause  
(mean±SD) 15.5±3.6 16.8±6 15.5±3.7 
Economic Status    
  Financial aid than relatives 2   (8) 1   (4) 2      (8) 
  Lack of financial need 23   (92) 24   (96) 23    (92) 
Living Arrangement    
  Alone 4   (16) 2   (8) 2   (8) 
  Husband only 19  (76) 19  (76) 20 (80) 
  Children 2   (8) 4   (16) 3   (12) 
Receiving GP visit for health con-
trol (at least once a year) 
  Yes                                                         

 
 

22 (88) 

 
 

22 (88) 

 
 

19 (76) 
  No 3    (12) 3    (12) 6    (24) 

 
 

Table 3: Clinical characteristics of participants according to metabolic syndrome criteria at the baseline 
 

Variables Soy-nut TSP Control P value 
WC 93.3±9.69 91.6±10.92 92.4±14.7 0.87 
FBG 104.8± 9.85 104.3 ±11.12 102.5 ±11.44 0.75 
TG 212.1± 40.31 211.9 ±42.53 212.6± 48.84 0.99 
HDL-C 44.2± 6.76 43.1± 4.71 44.2± 7.25 0.78 
SBP 127.3±4.41 127.6±4.48 127.4±4.64 0.97 
DBP 79.4± 6.47 80.6± 4.34 81.4 ±6.15 0.48 
TSP-textured soy protein, WC-waist circumference, FBG-fasting blood glocuse, TG-ttriglyceride, 
SBP-systolic blood pressure, DBP-diastolic blood pressure 
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Table 4: Mean ± SE of macronutrient and micronutrient intake the participants in the treatment and the control groups 

 
                                                    Treatment Groups 
Nutrients                                Soy-nut                      TSP                 Control                P.value*          
                                                (n=25)                     (n=25)               (n=25)                     
Total Energy (kcal) 1943.0± 50.45 1939.0±53.39 1959.0±54.65 0.52 
CHO (g)  
Percentage 

267.2±30.12 
55.0± 3.19 

275.3±31.14 
56.8±4.21 

277.2±30.11 
56.6±3.18 

0.35 
 

Protein (g)  
Percentage 

74.9±8.24 
15.4±3.01 

81.4±9.24 
16.8±3.34 

79.8±8.52 
16.3±3.15 

0.24 
 

Total Fat (g)  
Percentage 

63. 9±9.11a 

29.6± 5.65 
56.87±8.52 
26.4±5.35 

59±9.73 
27.1±5.95 

<0.05 
 

SFA (g)  
Percentage 

11.9±3.81a 

5.5 ±1.78 
11.6±2.92a 
5.4±1.31 

16.5±4.73 
7.6±2.21 

<0.001 
 

MUFA (g)  
Percentage 

20.0±5.21 
9.25±1.56 

20.5±5.45 
9.5 ±1.68 

19.6±5.18 
9.0±1.54 

0.51 
 

PUFA (g)  
Percentage 

31.9±7.42ab 

14.8±2.86 
24.8±6.58 

11.5±2.44 
22.8±6.19 
10.5±2.24 

<0.001 
 

Fiber (g) 39.3±8.24a 40.8±9.21a 25.3±5.13 <0.001 
Phosphorus (mg) 803.0±20.41ab 510.0±21.11 400.2±19.04 <0.001 
Potassium (mg) 3684.1±176.44ab 2420.2±179.56 2297.0±185.32 <0.001 
Calcium (mg) 1110.2±92.34a 1080.2±88.45a 770.1±76.41 <0.001 
Folic Acid (mcg) 170.1±30.15 168.8±27.11 170.8±29.14 0.82 
Magnesium (mg) 450.3±5.22ab 320.1±5.31 300.0±5.06 <0.001 
Zinc (mg) 11.8±5.62 10.2±3.91 10.9±4.73 0.14 
Iron (mg) 20.7±6.61 19.7±6.91 20.3±7.8 0.27 
Vit A(RE) 8282.1±65.12 8380.3±60.21 8250.5±66.35 0.38 
Vit E (mg) 8.4±1.51 8.2±1.52 8.6±1.41 0.22 
Vit C (mg) 70.9±12.14 69.1±12.15 72.1±12.11 0.87 
Vit B1 (mg) 1.1±0.49 1.2±0.67 1.0±0.59 0.52 
Vit B2 (mg) 1.7±0.47 1.4±0.51 1.9±0.42 0.29 
Vit B6 (mg) 0.76±0.11 0.71±0.09 0.92±0.12 0.27 
VitB12 (mcg) 2.1±0.62 1.9±0.71 2.1±0.60 0.26 

Note. TSP, textured soy protein; SE, standard Error; CHO, carbohydrate; SFA, saturated fatty acid; MUFA, monounsatu-
rated fatty acid; PUFA, polyunsaturated fatty acid. Food intake was analysed according to the Iranian food composition 
table. *Significant time x groups interaction effect (P<0.05) (GLM Repeated Measures). (a) Significantly different with the 
control group; (b) Significantly different with the TSP group 
 
No significant groups’ interaction effect was 
found over time in nutrient intake except for fat 
intake and some of the micronutrients in the treat-
ment groups than the control group. Table 5 
shows the mean values of body composition indi-
cators in all groups at baseline and after 12 weeks 
of intervention with their changes. At baseline, the 
participants were classified as overweight showing 
increased percent of body fat with android distri-
bution (WC > 80cm) and also a reduced lean body 
mass (<64% of body weight); as features asso-

ciated with aging intensified with the presence of 
MetS. The mean change of anthropometric indica-
tors and body fat percent showed no significant 
differences in the groups, though significant in-
crease was observed in lean mass and TSF be-
tween the soy-nut and the control groups (P<0.05, 
P<0.01). However, in comparison with baseline 
values, mean WC, BMI and body fat decreased in 
the soy-nut (-0.83, -0.15, -1.5%) and TSP (-1.2, -
0.33, -1.7%) groups after 12 weeks of intervention.
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Table 5: Body composition indicators at baseline and after 12 weeks of intervention (mean ± standard error) 

 
Indicator Soy-nut group TSP group Control group P values 
Weight(kg)     
Baseline 72.1±2.30 69.2±1.58 71±3.36 0.68 
Week 12 71.8±2.34 68.3±1.62 70.7±3.35 0.60 
Mean change -0.37±0.19 -0.84±0.24 -0.30±0.19 0.16 
BMI (kg/m2)     
Baseline 28.8±3.88 27.5±2.59 28.5±1.19 0.53 
Week 12 28.6±0.80 27.2±0.55 28.4±1.18 0.44 
Mean change -0.15±0.07 -0.33±0.09 -0.12±0.07 0.16 
Hip circumference (cm)     
Baseline 101.2±1.89 99.8±1.77 99±2.91 0.72 
Week 12 101.7±1.70 100±1.61 98.8±2.12 0.53 
Mean change 0.45±0.39 0.28±0.32 -0.26±0.48 0.43 
Waist  circumference (cm)     
Baseline 93.3±1.97 91.6±2.27 92.4±3.21 0.87 
Week 12 92.5±1.91 90.3±2.25 91.9±3.34 0.81 
Mean change -0.83±0.45 -1.2±0.0.34 - 0.47±0.32 0.40 
Waist/Hip ratio(cm)     
Baseline 0.92±0.01 0.92±0.01 0.93±0.01 0.74 
Week 12 0.90±0.01 0.90±0.01 0.93±0.02 0.45 
Mean change -0.012±0.005 -0.014±0.004 -0.002±0.005 0.20 
Waist/Height ratio(cm)     
Baseline 0.59±0.01 0.57±0.01 0.58±0.01 0.79 
Week 12 0.58±0.01 0.56±0.01 0.58±0.01 0.70 
Mean change -0.005±0.002 -.007±0.002 -0.003±0.002 0.41 
Fat mass (%)     
Baseline 40.8±0.96 39.4±0.67 40.5±1.40 0.60 
Week 12 39.3±0.97 37.7±0.70 40.3±1.40 0.50 
Mean change -1.5±0.09 -1.7±0.11 -0.20±0.09 0.16 
Lean mass (kg)     
Baseline 42.7±0.68 41.9±0.50 42.3±0.89 0.69 
Week 12 43.6±0.70 42.6±0.52 42.2±0.90 0.71 
Mean change 0.90±0.04* 0.70±0.06 0.10±0.03 <0.05 
TSF (mm)     
Baseline 14.3±0.97 14.2±0.75 14.7±1.02 0.92 
Week 12 15.2±0.87 14.9±0.71 14.8±1.07 0.94 
Mean change 0.87±0.20* 0.67±0.13 0.04±0.02 <0.01 
MAMC (mm)     
Baseline 282.1±0.62 266.0±0.57 277.8±0.79 0.20 
Week 12 280.6±0.56 264.5±0.55 277.2±0.73 0.15 
Mean change - 0.15±0.18 - 0.14±0.17 -0.06±0.22 0.93 

*The two tailed P< 0.05 were considered significant. Mean change refers to the change from the baseline. 
 
 In addition, there was a mean increase of 0.45 
cm in HC in the soy-nut and 0.28 cm in TSP 
groups. Paired t-test showed significant intra-
individual improvements for waist/hip ratio, 

lean mass and TSF in the soy-nut (P<0.05, 
P<0.05, P<0.001) and TSP groups (P<0.001).  
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Discussion 
 
We observed a mild favorable effect but insignifi-
cant of soy-nut and TSP consumption on the 
changes of weight, BMI, and body fat percent af-
ter 12-week intervention in the elderly women 
with MetS. 
Soybeans have been investigated, primarily during 
the past 10 years, because of their potential effects 
on the health of postmenopausal women (16). 
However, to the best knowledge of the authors, 
there is little information on the effects of differ-
ent soy products on anthropometric indicators or 
fat distribution and lean mass in elderly women 
with MetS. The rationale for studying the effect of 
soy on body fat distribution was that isoflavone 
may be bound to estrogenic receptors of fat and 
lean tissues promoting gynecoid fat deposition 
(17). Whatever the mechanism is, our data showed 
that both soy products tend to prevent the accu-
mulation of fat in the abdominal depot and in-
crease fat in the extremities; the pattern that is as-
sociated with reduced risk of cardiovascular dis-
ease. However, the results reported are conflicting 
about the effects of soy on body composition. 
Goodman-Gruen and Kritz-Silverstein investi-
gated the relation between dietary isoflavone in-
take and body composition in 208 participants at 
the age of 45 to 74 (12). They found a significant 
inverse relation between soy consumption and 
BMI, WC and fat mass as well as no correlation 
with lean mass, suggesting that an isoflavone-rich 
diet is associated with reduced body fat and may 
play a role in the prevention of obesity-related 
chronic diseases. Liao et al and Deibert et al. ob-
tained similar results (7, 18). They determined the 
effects of a soy-based low-calorie diet on the 
weight changes in obese adults for 2 and 6 
months and found that the diet can improve body 
composition; causing lose of fat but preserving 
muscle mass. Moeller et al. assessed body compo-
sition in 69 perimenopausal women randomized 
to 24 weeks of treatment (either 40 or 20 g/day of 
soy) and control groups and observed that the 
soy-rich diet contributed to a greater gain in hip 
lean mass (13). According to their results, soy pro-

tein supplementation did not prevent abdominal 
fat deposition. Maesta et al. examined the effect of 
25 g soy protein and resistance exercise on body 
composition of 46 postmenopausal women for 16 
weeks. BMI, WC, body fat, and muscle mass did 
not change during intervention, which was con-
trary to the view that soy protein has favorable 
effects on body composition (19).  
The reasons for these differences could be due to 
several factors. First, in most effective trials, ad-
ministration of soy was associated with a reduced 
calorie diet or lifestyle education (7,18), while in 
our study, all participants were on a normal diet. 
However, it can be concluded that improved life-
style has the synergistic property on soy effects. 
Second, most of these studies did not include a 
non-treatment condition as control group and 
were considered patterns of caloric restriction as a 
control group instead. Therefore, the effects of 
treatment occurred in both groups without signifi-
cant difference (20-21). Third, normally a major 
problem in weight loss trials is the existence of 
high attrition rate that can affect the results (13). 
Fourth, studies related to soy intake and body 
composition often have been conducted on obese 
or overweight people and some researches had 
shown that subjects with higher weight at baseline 
were more willing to lose weight, since certain 
hormones have better response of brain for 
weight loss in these individuals (18). Fifth, design-
ing the study is an important factor to explain this 
difference. Some studies in the field of nutrition 
and weight loss carried out as cross- sectional (21-
22). Since the researchers did not exclude com-
pletely the possibility of residual confounders 
from the calculation, the results are not reliable 
due to inaccurately measured or unmeasured co-
variates. Therefore, the results of these studies 
should be confirmed by randomized clinical trials. 
Sixth, participant age is important in the study. 
Old people may have different response to treat-
ment because of the fact that with normal aging 
there is a progressive increase in fat and decrease 
in fat-free mass, mainly due to loss of skeletal 
muscle. Consequently, in any given weight, older 
people, on average, have substantially more body 
fat than young adults do. In addition, a greater 
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proportion of body fat in older than young people 
are intrahepatic, intramuscular, and intra-abdo-
minal (versus subcutaneous), which these changes 
are associated with increased insulin resistance. 
These changes may lead to inappropriate response 
to weight reducing diets in the older people (23). 
In this context, Kok et al showed that the soy 
consumption containing 99 mg isoflavone at 12 
months among 60-75 years old women did not 
have any effect on the body composition (11). Liu 
et al found only a mild favorable effect of soy on 
body composition during six month intervention 
that is similar to the results of this study (24).  
In addition to visceral adipose tissue, the amount 
of subcutaneous fat tissue is also attributed to ob-
esity-related to insulin resistance and MetS. It has 
been suggested that low subcutaneous adipose 
tissue mass in the extremities may increase the risk 
of diabetes (25). Greater leg fat mass and TSF 
thickness may have more protective effect against 
MetS (26).  In line with this hypothesis, the find-
ings of this study have shown that the participants 
in the soy-nut group had higher HC and TSF than 
the two other groups, though this increase was 
significant only for TSF measurement. The me-
chanism of this performance can be attributed to 
its content of isoflavone. Studies on humans and 
animals have shown that E2 treatment can have a 
important role in reducing the total and intra ab-
dominal and increasing the subcutaneous fat de-
pots, because estrogen seems to inhibit lipolysis 
only in subcutaneous depots and thereby shifts 
the assimilation of fat from intra abdominal de-
pots to fat depots (27-28). In the present study, 
the significant increase in TSF in the soy-nut 
group is promising because it may be associated 
with lower odds of the MetS. In agreement with 
the findings above, we have also found a small but 
significant increase in lean body mass by soy-nut 
consumption. It is documented that estrogen may 
have a direct effect on maintaining various tissue 
components of fat-free mass. Therefore, it may be 
a way to prevent or reduce the aging sarcopenia 
(28).  
In conclusion, the findings of this study showed 
that consuming both types of soy products can 
have positive effects on improving body fat distri-

bution, though this effect was little. However, be-
ing consistent in reducing total body fat and ab-
dominal fat and in increasing lean body mass and 
limb fat, the results are all pointing out that there 
is a potential capacity of soy in these improve-
ments. Therefore, the use of soy in elderly women 
can lead to improve MetS complications through 
improving distribution of body fat; since fat tissue 
increase is a fundamental cause of this syndrome. 
On the other hand, due to decrease in adipose 
tissue accompanied by increase in lean body mass, 
the use of soy can be promising in reducing the 
sarcopenia associated with aging.   
 
Ethical Considerations 
 
Ethical issues including plagiarism, informed con-
sent, misconduct, data fabrication and/or falsifica-
tion, double publication and/or submission, re-
dundancy, etc. have been completely observed by 
the authors. 
 
Acknowledgements 
 
This study was conducted jointly between UPM 
and the University of Medical Sciences of Babol, 
and was supported by research grant from Babol 
University of Medical Sciences, Iran. Cooperative 
attitudes of Max Soy company in providing us the 
soy-nut and TSP used in this study is gratefully 
acknowledged. We thank all of the participants in 
the study as well as the staff at the rural health 
clinics of Babol, Iran, for their cooperation in this 
study. There is no conflict of interest in this study. 
 
References 
 

1. Toth MJ, Tchernof A, Sites CK, Poehlman 
ET (2000). Effect of menopausal status on 
body composition and fat distribution. Int J 
Obes Relat Metab Disord, 24 (2): 226–31. 

2. Misso ML, Jang C, Adams J, Tran J, Murata Y, 
Bell R, et al. (2005). Differential expression 
of factors involved in fat metabolism with 
age and the menopause transition. Maturi-
tas, 51(3): 299–306. 



Iranian J Publ Health, Vol. 41, No.4, Apr 2012, pp.9-18 

17 

3. Manzato E, Romanato G, Zambon S, Corti 
MC, Baggio G, Sartori L, et al (2008). Meta-
bolic syndrome and cardiovascular disease 
in the elderly: the Progetto Veneto Anziani 
(Pro.V.A.) study. Aging Clin Exp Res, 20 (1): 
47-52. 

4. Ravnikar VA (2011). Does hormone therapy 
keep you lean or fat? Menopause, 18 (1): 13-
4.  

5. Bea JW, Zhao Q, Cauley JA, LaCroix AZ, 
Bassford T, Lewis CE, et al. (2011). Effect 
of hormone therapy on lean body mass, 
falls, and fractures: 6-year results from the 
Women's Health Initiative hormone trials. 
Menopause, 18 (1): 44-52. 

6. Canchola AJ, Chang ET, Bernstein L, Largent 
JA, Reynolds P, Deapen D, et al (2010). 
Body size and the risk of endometrial can-
cer by hormone therapy use in postmeno-
pausal women in the California Teachers 
Study cohort. Cancer Causes Control, 21 
(9):1407-16.  

7. Deibert P, Konig D, Schmidt-Trucksaess A, 
Zaenker KS, Frey I, Landmann U, et al. 
(2004). Weight loss without losing muscle 
mass in pre-obese and obese subjects in-
duced by a high-soy-protein diet. Int J Obes, 
28 (10): 1349–52.  

8. Naaz A, Yellayi S, Zakroczymski MA, Bunick 
D, Doerge DR, Lubuhn DB, et al. (2003). 
The soy isoflavone genistein decreases adi-
pose deposition in mice. Endocrinol, 144 (8): 
3315–20. 

9. Wu J, Wang X, Chiba H, Higuchi M, Nakatani 
T, Ezaki O, et al. (2004). Combined inter-
vention of soy isoflavone and moderate ex-
ercise prevents body fat elevation and bone 
loss in ovariectomized mice. Metabol Clin 
Exp, 53 (7): 942–8. 

10. Kim HK, Nelson-Dooley C, Della-Fera MA, 
Yang JY, Zhang W, Duan J, et al. (2006). 
Genistein decreases food intake, body 
weight, and fat pad weight and causes adi-
pose tissue apoptosis in ovariectomized fe-
male mice. J Nutr, 136 (2): 409–14.  

11. Kok L, Kreijkamp-Kaspers S, Grobbee DE, 
Lampe JW, van der Schouw YT (2005). Soy 
isoflavones, body composition, and physi-
cal performance. Maturitas, 52 (2): 102–110.  

12. Goodman-Gruen D, Kritz-Silverstein D 
(2003). Usual dietary isofalvone intake and 

body composition in postmenopausal 
women. Menopause,10 (5): 427–32.  

13. Moeller LE, Peterson CT, Hanson KB, Dent 
SB, Lewis DS, King DS (2003). Isoflavone-
rich soy protein prevents loss of hip lean 
mass but does not prevent the shift in re-
gional fat distribution in perimenopausal 
women. Menopause, 10 (4): 322-31.  

14. Handelsman, Y. Metabolic syndrome patho-
physiology and clinical presentation (2009). 
Toxicologic Pathology 37:18-20.  

15. Bahaa Abalkhail, Sherine Shawky (2002), 
Comparison between body mass index, tri-
ceps skin fold thickness and mid-arm mus-
cle circumference in Saudi adolescents. Ann 
Saudi Med, 22 (5-6): 324-328. 

16. Henderson V. Isoflavones: food for thought-
ful consideration (2003). Menopause, 10 (3): 
189-90. 

17. Sites CK, Cooper BC, Toth MJ, Gastaldelli A, 
Arabshahi A, Barnes S (2007). Effect of a 
Daily Supplement of Soy Protein on Body 
Composition and Insulin Secretion in Post-
menopausal Women. Fertil Steril, 88 (6): 
1609-1617. 

18. Liao FH, Shieh MJ, Yang SC, Lin SH, Chien 
YW (2007). Effectiveness of a soy-based 
compared with a traditional low-calorie diet 
on weight loss and lipid levels in over-
weight adults. Nutrition, 23 (7-8): 551-6.  

19. Maesta N, Nahas EAP, Nahas-Neto J, Orsatti 
FL, Fernandes GE, Traiman P, Burini RC 
(2007). Effects of soy protein and resis-
tance exercise on body composition and 
blood lipids in postmenopausal women. 
Maturitas, 56 (4): 350–358.  

20. Fontaine KR, Yang D, Gadbury GL, Heshka 
S, Schwartz LG, Murugesan R, et al (2003). 
Results of soy-based meal replacement for-
mula on weight, anthropometry, serum lip-
ids & blood pressure during a 40-week 
clinical weight loss trial. Nutr J, 2 :14-19 

21. Maskarinec G, Aylward AG, Erber E, Takata 
Y, Kolonel LN (2008). Soy intake is related 
to a lower body mass index in adult 
women. Eur J Nutr, 47 (3):138-44.  

22. Okubo H, Sasaki S, Murakami K, Kim MK, 
Takahashi Y, Hosoi Y, et al. (2008). Three 
major dietary patterns are all independently 
related to the risk of obesity among 3760 



Bakhtiari et al.: Effects of Soy on Body Composition  … 
 

18 

Japanese women aged 18-20 years. Int J 
Obes, 32 (3):541-9.  

23. Chapman IM (2008). Obesity in old Age. 
Obesity and Metabolism, 36: 97–106. 

24. Liu ZM, Ho SC, Chen YM, Ho YP (2010).  A 
mild favorable effect of soy protein with 
isoflavones on body composition--a 6-
month double-blind randomized placebo-
controlled trial among Chinese postmeno-
pausal women. Int Obes, 34 (2): 309-18. 

25. Scaglione R, Di Chiara T, Cariello T, Licata G 
(2010). Visceral obesity and metabolic 
syndrome: two faces of the same medal? 
Internal and Emergency Medicine, 5 (2): 111-
119. 

26. Demerath EW, Reed D, Rogers N, Sun SS, 
Lee M, Choh, A (2008). Visceral adiposity 

and its anatomical distribution as predictors 
of the metabolic syndrome and car-
diometabolic risk factor levels. Am J Clin 
Nutr, 88 (5): 1263-1271. 

27. Pedersen SB, Kristensen K, Hermann PA, 
Katzenellenbogen JA, Richelsen B (2004). 
Estrogen controls lipolysis by up-regulating 
alpha2A-adrenergic receptors directly in 
human adipose tissue through the estrogen 
receptor alpha. Implications for the female 
fat distribution. J Clin Endocrinol Metab, 89 
(4): 1869-1878.  

28. Seidlova-Wuttke D, Ehrhardt C, Wuttke W 
(2010). Metabolic effects of 20-OH-
ecdysone In ovariectomized rats. J Steroid 
Biochem Mol Biol, 119 (3-5): 121-126.  

 

 

 


