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Prevalence of arterial hypertension (AH) in women increases with age. One of the reasons for that is a menopause preceding the endocrinal disbalance that is responsible for growing incidence of the cardiovascular pathology. In the current study we determined modified factors of the cardiovascular risk and revealed peculiarities of metabolic indicators in hypertensive women depending on the age. We observed 220 hypertensive women at age from 30 to 79 years (the average age was 54.25±0.40 years old) that were divided into 5 groups according to their age. Group 1 (30-39 years old) included 12 women, group 2 (40-49 years old) – 55 women, group 3 (50-59 years old) – 90 women, group 4 (60-69 years old) – 53 women and group 5 (70 years and older) – 10 women. The major modified factors of the cardiovascular risk, anthropometric parameters, indicators of glucose and lipid metabolism have been determined and the comparative analysis of the data obtained has been performed. It has been found that the lack of physical exercises, chronic stress and salt overuse were the major factors of the cardiovascular risk in hypertensive women. Worsening of anthropometric parameters was associated with increasing age, deterioration of indicators of lipid and glucose metabolism – with progression of obesity, general (according to the body mass index) and central (according to the waist circumference) ones.

Arterial hypertension (AH) continues to be one of the most common cardiovascular diseases, which is a huge threat to the health and life of the population. There is a certain age and sex pattern of disease. The prevalence of hypertension in women under 30 is approximately 2 times lower than men of the same age. This difference begins to decrease around the age of 40 years (even before the development of menopause) [8]. Over the next 5-10 years, the frequency of hypertension in women's doubles, menopause is 50%and after the age of 75 years - 80% [3] and subsequently exceeds that in men of the same age [9]. According to epidemiological studies after 45-50 years of age for women increases not only the incidence of hypertension, and the risk of coronary heart disease and total cardiovascular risk [5]. After 60 years, the degree of cardiovascular risk in the female population is higher than in men [9]. One of the main reasons for the wide spread in women AG - menopause, which disrupts the endocrine balance in the body, which leads to a sharp increase in cardiovascular disease (CVD)complications which are often the primary cause of death [1,6,7].

Climacteric (from Greek "climacter" the rung of the ladder) is a physiological period during which the background of the General age-related changes in a woman's body is dominated by involutional processes in the reproductive system, characterized by the cessation of first childbearing, and then and menstrual function. Dishormonal stress, which occurs during this period is realized in increased blood pressure (BP) and multiple metabolic disorders. The worsening of the already existing hypertension may contribute not only progressive estrogen deficiency, and patients with factors of cardiovascular risk. The aim of our study is the modified definition of cardiovascular risk factors and features of the metabolic parameters in women with hypertension depending on age.

Materials and methods. 

Surveyed 220 women with hypertension aged 30 to 79 years (mean age 54,25±0.40 years)who were divided into 5 groups depending on age. To the 1st group (from 30 to 39 years) included 12 women, 2 (from 40 to 49 years) and 55 women, in the 3rd (from 50 to 59 years) - 90 women, to the 4th (60 to 69 years) and 53 women, to the 5th (70 years and older) - 10 women. All patients were given a comprehensive clinical examination. The main exclusion criteria were patients from the survey - symptomatic hypertension, acute coronary syndrome and stroke, the presence of concomitant inflammatory and endocrine diseases, as well as systolic left ventricular dysfunction (EF 40% or less).

To solve the tasks defined anthropometric indicators, carbohydrate and fat metabolism. Obesity was shown, using the body mass index (BMI), which was calculated as the ratio of body mass (kg) and growth (m2). The presence of Central obesity was defined according to criteria developed by the experts of the International Diabetes Federation (2007) [2]. Indicators of carbohydrate metabolism, basal glucose level in the blood serum of fasting and after oral glucose tolerance test (OGTT) were determined by biochemical method, the level of insulin - radouane method using kit reagents “Rio-Ins-PG-1251” (Belarus), insulin resistance using NOMA index (fasting glucose (mmol/l)x fasting insulin (mkUn/ml)/22,5. Lipid metabolism (LM) - total cholesterol (TC), cholesterol high density lipoprotein (CHDL), triglycerides (TG) were determined by standardized methods using kits company “LACHEMA” (Czech Republic). In addition, the expected level of cholesterol low-density lipoprotein (CLDL) according to the Friedewald formula [10] and haemoglobin rate (HR).

Results and discussion

Analysis of data on the presence of cardiovascular risk factors showed that only a small number of women had daily physical activity, regardless of age. But after 40 years there is a tendency to increase the percentage of women with regular physical activity (table. 1).
Frequent or persistent emotional load predominated in all age categories, which is probably evidence of the relationship between psychogenic factor and the development of hypertension. The percentage of patients excessively consumed salt with age gradually increased and had a maximum value in the oldest age category 50%. It is proven that excessive consumption of salt is not the only factor in the stabilization of blood pressure. The accumulation of sodium leads to the distortion sensitivity and changes osmoreceptors the hypothalamic-pituitary system and kidneys and vasopresin reactions blood vessels to Pressor stimuli. To 50 years smoked 13 (14.9 %) women. After 50 years, this percentage decreased to 3.8 times and amounted to 3.9% (6).
Thus, sick by AH women were associated with physical inactivity, chronic psycho-emotional stress and abuse of table salt, this is not only a factor in the stabilization of blood pressure, but also the progression of hypertension. 

Analysis of anthropometric indicators revealed that 10% of women had a normal body weight, 37.2% of women redundant, 52,2% obesity (table 2). However, women with normal body weight were more frequent in age from 30 to 39 years. After 40 years in each age category was dominated by women with obesity, and in the older group, they amounted to 100%. 

Thus, over the age of 40 years obesity, which is associated with more severe hypertension and a higher risk of failure to achieve target BP levels [4], it was found, on average, every second woman (50, 4%).
SW is ≥80 cm were detected in 11 (91.7%) of women 1, 48 (87.3 %) women 2, 84 (93.3%) women 3, 52 (98.1 %) women's 4th and 10 (100%) women 5-th groups. Thus, at 205 (93,2%) of women surveyed identified Central obesity, which is an independent risk factor for dyslipidemia and disorders of carbohydrate metabolism regardless of the severity of obesity [11].

Analysis of lipid metabolism revealed a tendency to a gradual increase of the level TC, TG, CLDL with age, with maximum values of these indicators in the group 70 years and older, the value CHDL gradually decreased with age and under 70 years and over was the lowest, significantly different from values CHDL women 1st, 2nd, 3rd and 4th groups (p<0.01, p<0.001; p<0.001; p<0.01 respectively) (table 3).
Thus, reducing CHDL women with elevated levels of AP can be seen as an early marker of the beginning of violations LM.

When assessing age-related dynamics of indicators of carbohydrate metabolism basal levels of glucose increased with age, but it is only in the 3rd, 4th and 5th groups, compared to the 1st (p<0.05, p<0.01, p<0.05 respectively). Revealed a trend toward a gradual increase in the concentration of basal insulin with age (p>0.05 in all cases). Significant increase of post-meal blood glucose was observed only in the 5th group compared with the 1st (p<0.05). Insulin resistance is defined in 8.3% of women of the 1st group, 14.5% of women of the 2nd group, 20% of women of the 3rd group, 17.0% of women 4-th group, 30% of women 5-th group. 

In women with overweight statistically significant relationship between the level of basal and postprandial glucose (r=0,51, p<0.001), whose power grew in women with obesity (r=0,74, p<0.001), whereas insulin levels were significantly correlated with BMI only in the group of women with obesity (r=0,27, p<0.05), which is consistent with the known data about the adverse role of increased body weight in the development of pancreatic diabetes.

Thus, the results of the study indicate that the efforts of medics against women, patients with hypertension should be aimed not only at reducing blood pressure, but also on measures to combat risk factors modified: body mass, especially Central obesity, Smoking, high consumption of salt, inactivity, regardless of age, contributing to the progression of already existing hypertension and metabolic disorders and lead to fatal complications of the underlying disease.
Conclusions:

1. The major factors of cardiovascular risk in women, patients with hypertension: physical inactivity, chronic psychoemotional load, excessive salt.

2. In women, patients with hypertension are established Association between age and negative dynamics of anthropometric indicators: the progression of General obesity (on BMI) and Central obesity (on SW).

3. Significant deterioration in lipid and carbohydrate metabolism in women with elevated blood pressure are associated with progression of both General and Central obesity.

4. It is revealed that in women with arterial hypertension is the most informative level CHDL concentration with age was significantly decreased, which can be considered as an early marker of the beginning of lipid metabolism.
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Table 1

The factors of cardiovascular risk among women, patients with hypertension depending on age

	Risk factors
	Age group (years)

	
	30-39

(n=12)
	40-49

(n=55)
	50-59

(n=90)
	60-69

(n=53)
	70 і > 

(n=10)

	
	абс.(%)
	абс.(%)
	абс.(%)
	абс.(%)
	абс.(%)

	Physical activity:

including seasonal
	3 (25)

3 (25)
	16 (29,1)

15 (27,3)
	15 (49,9)

9 (43,3)
	29 (54,7)

24 (45,3)
	5 (50)

4 (40)

	Psychoemotional load: including, frequent/constant
	12 (100)

6 (50)
	55 (100)

43 (78,2)
	90 (100)

67 (74,4)
	53 (100)

31(58,4)
	10 (100)

8 (80)

	The abuse of salt:

including, constantly
	2 (16,7)

–
	20 (36,3)

8 (14,5)
	36 (40)

16 (17,8)
	23 (43,4)

10 (18,9)
	5 (50)

2 (20)

	Smoking
	2 (16,7)
	11 (20)
	5 (5,5)
	1 (1,9)
	–


Table 2
Anthropometric indices in women with hypertension depending on age

	Age group
	Body weight

	
	normal
	excess
	obesity

	
	абс. (%)
	абс. (%)
	абс. (%)

	30-39 years (n=12)
	2 (16,7)
	5 (41,7)
	5 (41,7)

	40-49 years (n=55)
	6 (10,9)
	23 (41,8)
	26 (47,3)

	50-59 years (n=90) 
	6 (6,7)
	38 (42,2)
	46 (51,1)

	60-69 years (n=53)
	8 (15,1)
	16 (30,2)
	29 (54,7)

	70 and older (n=10)
	–
	–
	10 (100)


Table 3
Lipid and carbohydrate metabolism in women with hypertension depending on age

	Indicators
	1 group
	2 group
	3 group
	4 group
	5 group

	TC, mmol/l
	4,88±0,33
	5,06±0,13
	5,18±0,09
	5,22±0,11
	5,27±0,40

	TG, mmol/l
	1,09±0,16
	1,14±0,08
	1,18±0,05
	1,25±0,06
	1,34±0,13

	CHDL, mmol/l
	1,29±0,11
	1,21±0,05
	1,13±0,03
	3,86±0,16
	0,90±0,07

	CLDL, mmol/l
	3,37±0,41
	3,62±0,13
	3,81±0,11
	1,11±0,05
	3,94±0,36

	Fasting glucose, mmol/l
	4,49±0,23
	4,96±0,19
	5,14±0,13
	5,28±0,15
	5,31±0,27

	Glucose after 2 h., mmol/l
	5,61±0,27
	6,02±0,22
	6,19±0,18
	6,33±0,27
	6,50±0,31

	Insulin on an empty stomach, mkUn/ml
	8,40±1,48
	8,83±0,8
	10,66±1,22
	10,92±0,81
	10,65±1,12
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