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 In modern society, obesity in women in developed countries retains its widespread 
prevalence.  Much attention to this problem is caused by the current increase in the number of 
cases of obesity among middle-aged women who are not able to regularly experience muscular 
loads in the form of exercises and comply with various dietary restrictions.  In this regard, there 
is a need for cosmetic correction of their figure in the presence of minimal effort on the part 
of women with signs of obesity.  The solution to this problem may be the wearing of corrective 
clothing, which is able to effectively reduce the volume dimensions of the body through a soft 
mechanical impact on it in problem areas.  In the work carried out, the safety assessment of 
the long wearing of the author’s version of the trousers was carried out taking into account 
the dynamics of the plasma level of functionally significant hemostasis biregulators for half a 
year.  It was found that women with obesity 1 degree, wearing corrective clothing, there was a 
persistent preservation of the indicators taken into account within the normal range.  The great 
advantage of using the author’s version of corrective clothing for women with obesity was the 
upcoming visual reduction of their body sizes in the area of   application of the product.  At 
the same time, all women under observation maintained a consistently normal plasma level 
of hemostasis regulators corresponding to the control values.  The results obtained allow us 
to consider the author’s corrective clothing as a complete and safe component of the visual 
correction of the manifestations of developing obesity in women.
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 An increase in the standard of living of the 
population and a decrease in the participation of the 
population in physical labor at work gradually leads 
to the progressive spread of obesity1.  Excessive 
body weight is perceived by women of any age.  
They very often try to reduce the degree of obesity 
they have, using different dietary effects and using 
regular physical exertion with varying degrees of 
success2,3.  It has long been observed that in any 
population there is a significant proportion of 

women who are psychologically severely affected 
by the presence of a cosmetic defect associated with 
excessive deposition of fat in different parts of the 
body, but for various reasons not following dietary 
restrictions and not performing regular exercise4.  
This category of women sees for itself the optimal 
way out of the current situation is the long wearing 
of corrective underwear, which can visually reduce 
the volume of problem parts of the body and create 
the illusion of greater harmony 5,6.
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 There is a point of view that currently used 
options for corrective underwear are not always 
indifferent to health and can sometimes weaken 
blood circulation in the underlying tissues7.  In this 
regard, the search continues for effective options 
for corrective clothing, with mandatory monitoring 
of its effect on blood parameters relevant to 
microcirculation, including the level of biologically 
active substances that affect hemostasis.  The ideal 
of corrective clothing can be considered as its 
variants that do not have any side effects8,9.
 In earlier clinical studies10,11 and in 
the conducted experiments12,13,14, it was shown 
that many non-drug effects on the body affect 
its blood, the content of biologically active 
substances15.  Previous studies have also found 
that the use of non-pharmacological agents can 
have a physiologically beneficial effect on this 
indicator to a greater or lesser extent16.  It is known 
that a large part of working women with obesity 
is characterized by a low commitment to regular 
exercise17.  In this regard, different versions of 
corrective clothing may be very promising for 
them18.  The main requirement for it should be 
the preservation of health of women wearing it19, 
including the maintenance of a consistently normal 
and highly significant for microcirculation level 
of hemostatically significant biologically active 
substances in the plasma.  In this regard, the goal 
was set in the paper: to evaluate the dynamics of 
the hemostatically active substances in plasma 
of women of the second adult age with a gynoid 
obesity, who are wearing the original version 
of corrective clothing for 6 months, which is 
important for microcirculation.

Materials and Methods
 
 The work was performed on women living 
in Central Russia (Moscow and Moscow Region).  
The study took 33 clinically healthy women of the 
second adult age (mean age 42.1±2.2 years).  They 
formed a control group.  Also under the observation 
were taken 45 clinically healthy women of the 
same age (mean age 43.2±1.8 years) with obesity 
of 1 degree of the ginoid type, which formed the 
observation group.  The diagnosis of obesity of 
the first degree in all cases was made according to 
generally accepted criteria.  Concomitant chronic 
diseases (chronic bronchitis, chronic tonsillitis, 

chronic cholecystitis) that were present in some of 
the women in the observation group were in a state 
of long-lasting remission.  The main criterion for 
selection in the observation group was the desire 
of women to look more slender without dieting 
and exercise.  The control group selected clinically 
healthy women without any chronic diseases.  This 
study was approved by the local ethics committee 
of the Russian State Social University on May 14, 
2015 (protocol ¹5).  All examined individuals gave 
written informed consent to participate in the study.
 In the course of performing the work 
surveyed was determined by the activity of 
processes of lipid peroxidation (LPO) in plasma, 
which was estimated by the content of thiobarbituric 
acid-active products by using sets of firm “Agat-
Med” (Russia) and the level of acylhydroperexis 
(AHP)20. Recorded antioxidant activity of the 
blood21.
 In the study, an enzyme immunoassay 
was used to assess the concentration of P-selectin 
and PESAM-1 molecules in plasma (Bender 
MedSystems GmbH, Austria).  The content of 
thromboxane B2 and 6-keto-prostaglandin F1á 
was also determined in the blood plasma of the 
examined individuals by enzyme immunoassay 
using Enzo Life science kits (USA).  In addition, 
the total content of nitrogen oxide metabolites was 
determined by a conventional method in plasma22.
 All women in the observation group 
for at least 6 hours a day every day for 6 months 
wore corrective clothing developed by the author, 
designed to correct the figure and reduce its visual 
characteristics.  Applied corrective figure women’s 
clothing consisted of interconnected front and rear 
panels made of fabric, forming a pair of leggings, 
in which the holes for the legs and the hole for 
the waist were edged with elastic tape. In the 
front middle seam of the product used, there is a 
connecting element consisting of a vertical row of 
hooks and several vertical rows of loops in response 
to them.  The panels were made entirely of elastic 
fabric, with a hole in the crotch area on each panel23.
 The women of the observation group were 
examined and examined at the end and after 3 and 
6 months of daily wearing corrective clothing.  The 
control women were examined and examined once.
 The numerical values   obtained during 
the study were processed using Student’s t-test (t).
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results

 During the whole period of use of 
corrective women clothes in any case they have 
not been marked by complaints of discomfort or 
deterioration of the source of well-being. In all 
cases the satisfaction of women about achieving 
greater harmony of shapes in the original problem 
areas (thighs).
 Daily wearing of corrective clothing was 
accompanied by the maintenance of a low level of 
plasma LPO processes in observable women with 
signs of obesity.  So, after 3 months of observation, 
the amount of AHP and thiobarbituric acid products 
in their plasma remained at the level of 1.72±0.046 
D233/1 ml and 3.25±0.040 ìmol/l (in control 
1.74±0.032 D233/1 ml and 3.22±0.037 ìmol/l, 
respectively).  By 6 months of wearing corrective 
clothing, the plasma AHP content in the observed 
women with obesity was 1.76±0.041 D233/1 ml with 
a thiobarbituric acid level of active compounds 
of 3.21±0.038 ìmol/l.  This was accompanied 
by the stability of plasma antioxidant activity 
(32.0±0.44% at the end and 32.4±0.40% at the 
end of the observation).  As a result of wearing the 
author’s version of corrective clothing for women, 

the preservation of normal plasma concentrations 
of the adhesion molecules taken into account in the 
work was noted at the outcome level (Table 1).  For 
six months of observation in women with obesity, 
the levels of P-selectin and PESAM-1 remained at 
the same level, not significantly different from the 
level of these indicators in the control.
 In the blood of examined women with 
incipient obesity in the outcome of an austere 
balance of metabolites of arachidonic acid: the 
level of thromboxane B2 and 6-keto-prostaglandin 
F1á in their plasma were comparable to the control 
(Table.1). This was accompanied by them in the 
outcome of the high content in plasma amount of 
total nitric oxide metabolites, not different from 
control values. In plasma of these women after 
daily wearing for six months corrective clothing, 
marked the preservation of a balance take into 
account metabolites of arachidonic acid. So, by 6 
months of observation the levels of thromboxane 
B2 and 6-keto-prostaglandin F1á remained at the 
level close to the control values (Table.1). This was 
accompanied by the examined after 6 months pay 
the high content in their plasma total nitric oxide 
metabolites.

table 1. Dynamics of hematological parameters in women with 
obesity, daily bearing the author’s version of corrective apparel

Parameters  Clinically healthy women with obesity,  Control, 
  wear corrective clothing, n=45, M±m n=33,  
 initial state 3  months 6  months M±m

acylhydroperoxides 1.75±0.036 1.72±0.046 1.76±0.041 1.74±0.032
of plasma, D233/l ml    
thiobarbituric acid-products 3.19±0.049 3.25±0.040 3.21±0.038 3.22±0.037
of plasma, ìmol/l  
antioxidant activity 32.0±0.44 31.9±0.35 32.4±0.40 32.3±0.44
of plasma, %   
P-selectin, ng/ml 98.9±0.47 98.5±0.53 98.2±0.46 98.4±0.44
ÐÅÑÀÌ-1, ng/ml 47.1±0.32 47.3±0.35 47.0±0.29 47.3±0.31
thromboxan Â2, pg / ml 170.1±0.62 168.8±0.69 169.0±0.53 169.2±0.66
6-keto-prostaglandin F1á,
pg / ml 95.1±0.39 95.3±0.42 95.4±0.46 95.2±0.40
nitric oxide’s metabolites,
umol/l 35.9±0.22 36.1±0.30 36.3±0.29 36.2±0.27

Note: no differences were found between the control and the results of the three surveys of the observation group.
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discussion

 At present, in the developed countries 
of the world, corrective clothing is becoming 
increasingly popular among women of mature age 
who have different degrees of obesity24,25.  Wearing 
it is a recognized alternative to various dietary 
restrictions and regular, tedious physical exertion, 
aimed at achieving a more slender visual perception 
of a woman’s figure.  The use of corrective clothing, 
worn over the hips in the form of leggings, was 
able to guarantee a taut silhouette and wearing 
comfort26.  Women in her feel free, comfortable 
and more confident in themselves, spending a lot of 
time on their feet.  At the same time, this corrective 
clothing remained imperceptible under clothing, 
providing an external change for women for the 
better27,28.
 In society and among some researchers, 
there are some unsupported concerns about the 
possibility of the negative impact of corrective 
clothing on microcirculatory processes in tissues.  
To completely eliminate all doubts in this regard, 
this study was conducted.
 In the work, it was found that the daily 
long wearing corrective apparel does not affect 
the original normal LPO intensity in blood 
plasma of women. This completely eliminated 
the risk of negative impact on the body’s cells29,30. 
Identified in women with obesity, the daily wearing 
corrective clothes, maintaining a low plasma level 
of P-selectin and ESTS-1 indicated the presence 
molecular basis for the optimum microcirculation 
and platelet activity31,32. It also points to minimize 
they risk episodes of blocking of the capillary 
bed by platelet microthrombuses and maintaining 
optimum conditions for metabolism in the tissues 
on the background of wearing the original clothes33. 
 The basis of the optimum microrheological 
parameters in daily wearing corrective clothes 
women also have the stability of the optimum 
synthesis gemostaticski active substances. This 
was confirmed by identified in the blood of women 
groups monitoring the optimal level proaggregant. 
This was due to the continuing low activity in 
the formation of thromboxane A2, what was 
judged at low concentrations in their blood its 
inactive form – thromboxane B2

34. Also during 
wear corrective clothing in women with marked 
obesity maintaining high levels of its physiological 

antagonist of prostacyclin that ensured their 
balance blood metabolites of arachidonic acid. This 
condition is physiologically beneficial increased in 
women who wore corrective clothes, the stability 
of the active products in the walls of blood vessels 
NO. This is probably due to the high activity they 
endothelial NO-synthase. Guaranteed under these 
conditions microrheological violations in their 
blood is the key to maintaining optimal level of 
microcirculation and trophism, including the walls 
of blood vessels, thereby supporting the production 
of the necessary quantity of antiplatelet agents35.
 As a result of the study, it becomes clear 
that for 6 months of using the author’s version of 
corrective clothing in obese women, low activity 
of POL processes in plasma remains, ensuring the 
stability of their metabolic processes in tissues and 
their compliance with the level of control36.  The 
results obtained confirmed earlier observations 
about the physiology of the corrective state of 
human clothing37,38,39.  Based on the study, we 
can talk about the complete safety of the tested 
version of corrective clothing in relation to the 
effect on factors that activate hemostasis40,42.  This 
circumstance suggests that in the body of women 
who wore tried-on clothes, a situation is conducive 
to the optimum rheological properties of blood in 
the capillaries42,43.  In this regard, it is clear that 
wearing the author’s version of corrective clothing 
is indifferent to the level of biologically active 
substances in the plasma that is significant for the 
microcirculation and can be worn by women for a 
long time44,45,46.

conclusion

 Currently, among working women 
with signs of obesity, the popularity of regularly 
wearing corrective clothing is growing.  Its biggest 
advantage is its availability and effectiveness as 
an alternative to dietary restrictions and regular 
tedious physical exertion in order to achieve a 
more slim figure.  Due to the fact that the use of 
this garment should occur daily, the issue of its 
safety is very important in relation to the plasma 
level of hemostatically active substances that is 
important for microcirculatory processes in tissues.  
It has been established that daily 6 months wearing 
corrective clothing keeps well-being in obese 
women and does not cause discomfort.  Its use 
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does not affect the level of lipid peroxidation in 
plasma.  In addition, obese women wear corrective 
clothing every day for six months, accompanied by 
the preservation of the normal level of biologically 
active substances that affect hemostasis and blood 
rheology.  The results obtained in the study make 
it possible to consider the use of the author’s 
version of corrective clothing as a complete and 
safe version of the correction of a female figure in 
developing obesity that does not violate the level 
of biologically active substances in the plasma 
that are important for microcirculation processes 
in tissues and hemostasis mechanisms.
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