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Annotation:

Aim: Nowadays increasing blood 
pressure is the most important risk 
factor of coronary, cerebral and 
renal vessel diseases. Epidemio-
logical studies indicate that Physi-
cal inactivity adversely affects the 
blood pressure in postmenopausal 
women. The purpose of this study 
was to determine the impact of 
aerobic on body composition and 
blood pressure in postmenopausal 
women. Methods: 20 healthy post-
menopausal women with similar 
age and weight were randomly 
devided in intervention and control 
groups. Subjects completed an in-
formed consent form and health 
history questionnaire. The interven-
tion group was trained in an aero-
bic exercise program for 8 weeks (3 
sessions weekly). Weight, body fat 
percentage (BF%), body mass in-
dex (BMI), waist to hip ratio (WHR), 
Lean body mass and blood pres-
sure (BP) were measured in the 
beginning and the end of the study 
for all of the subjects. Data were 
analyzed by the Paired t-test and 
independent t- test. Results: The 
results showed that BF% , WHR, 
BMI decreased and Lean body 
mass increased significantly in 
training group after 8 weeks train-
ing (P<0.05), while BF% signifi-
cantly increased in control group. 
The results show that resting sys-
tolic BP (SBP) and diastolic BP 
(SBP)  decreased following both 
training modes; while it remained 
unchanged in control subjects 
(p>0.05). Conclusions: It seems 
that a period of aerobic training for 
8 weeks can be effective as a non-
pharmacological treatment strategy 
for improvement some physical fit-
ness and body composition index-
es, blood pressure in postmeno-
pausal women.

Шахрам Гхоламрезаі, Мина Зали, Ра-
мін Шабані, Растегар Хосеіні. Вплив 
8 тижневих аеробних занять на склад 
тіла і рівень кров’яного тиску у жінок 
в постменопаузі. Мета: В даний час 
зростання кров’яного тиску є найбільш 
важливим фактором ризику коронар-
них, мозкових і ниркових захворювань 
судин. Епідеміологічні дослідження по-
казують, що фізична активність нега-
тивно впливає на кров’яний тиск у жінок 
в постменопаузі. Метою даного дослі-
дження було визначити вплив аеробних 
занять на склад тіла і артеріальний тиск 
у жінок в постменопаузі. Методи: 20 
здорових жінок в постменопаузі одно-
го і того ж віку і ваги були випадковим 
чином розподілені в експериментальну 
і контрольну групи. Жінки заповнювали 
анкету історії здоров’я. Експеримен-
тальна група навчався за аеробною 
програмою протягом 8 тижнів (3 заняття 
на тиждень). Вага, відсоток жиру в ор-
ганізмі (BF%), індекс маси тіла (BMI), 
співвідношення талії і стегон (WHR), 
м’язової маси тіла і артеріального тис-
ку (BP) були виміряні на початку і в кінці 
дослідження для всіх груп. Дані були 
проаналізовані за допомогою t-тесту 
парного і незалежного t-тесту. Резуль-
тати: Результати показали, що в екс-
периментальній групі BF%, WHR, BMI 
знизився, а м’язова маса тіла значно 
збільшилася після 8 тижнів навчання (P 
<0,05), в той час як в контрольній групі 
BF% значно збільшився. Результати 
показують, що у спокої систолічний 
та діастолічний артеріальний тиск 
знизився в експериментальній групі. У 
той же час як ці показники залишали-
ся незмінними в контрольній групі (p> 
0.05). Висновки: Здається, що у жінок 
в постменопаузі період аеробних тре-
нувань протягом 8 тижнів може бути 
ефективним як нефармакологічна стра-
тегічна тактика для поліпшення деяких 
показників фізичної підготовки та індек-
су маси тіла, кров’яного тиску. 

Шахрам Гхоламрезаи, Мина Зали, Рамин 
Шабани, Растегар Хосеини. Влияние 8 
недельных аэробных занятий на состав 
тела и уровень кровяного давления у 
женщин в постменопаузе. Цель: В настоя-
щее время рост кровяного давления являет-
ся наиболее важным фактором риска коро-
нарных, мозговых и почечных заболеваний 
сосудов. Эпидемиологические исследова-
ния показывают, что физической активности 
отрицательно влияет на кровяное давление 
у женщин в постменопаузе. Целью данного 
исследования было определить влияние 
аэробных занятий на состав тела и артери-
альное давление у женщин в постменопа-
узе. Методы: 20 здоровых женщин в пост-
менопаузе одного и того же возраста и веса 
были случайным образом распределены в 
экспериментальную и контрольную группы. 
Женщины заполняли анкету истории здоро-
вья. Экспериментальная группа обучался по 
аэробной программе упражнений в течение 
8 недель (3 сеанса в неделю). Вес, процент 
жира в организме (BF%), индекс массы тела 
(BMI), соотношение талии и бедер (WHR), 
мышечной массы тела и артериального 
давления (BP) были измерены в начале и в 
конце исследования для всех групп. Данные 
были проанализированы с помощью t-теста 
парного и независимого t-тест. Результа-
ты: Результаты показали, что в эксперимен-
тальной группе BF%, WHR, BMI снизился, а 
мышечная масса тела значительно увеличи-
лась после 8 недель обучения (P <0,05), в 
то время как в контрольной группе BF% зна-
чительно увеличился. Результаты показыва-
ют, что в покое систолическое и диастоли-
ческое артериальное давление снизилось 
в экспериментальной группе. В то же время 
как эти показатели оставались неизменны-
ми в контрольной группе (p>0.05). Выводы: 
Кажется, что у женщин в постменопаузе 
период аэробных тренировок в течение 8 
недель может быть эффективным как не-
фармакологическая стратегическая тактика 
для улучшения некоторых показателей фи-
зической подготовки и индекса массы тела, 
кровяного давления.
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Introduction1

As medical technologies have developed in modern 
society, average human life span has been gradually 
extended and mortality rate has been decreased, so the 
number of old people is increasing worldwide (Hyung 
and Kim., 2001). As a result, issues in aging of population 
along with maintaining the quality of life have become 
serious problems (Hong et al., 2005). The proportion that 
the elderly population takes is rapidly increasing in Iran.

In this population, there is a higher observed 
prevalence of chronic diseases such as hypertension 
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(Nesterov et al., 2009); especially in women. Currently, 
it is estimated that among postmenopausal women, the 
prevalence of hypertension may reach 80%. (De Lyra 
Júnior at al., 2006). The treatment of hypertension includes 
pharmacological and nonpharmacological interventions 
(Bacon et al., 2004; Roberts et al., 2002). Among the 
nonpharmacological interventions, regular exercise has 
been recommended in the prevention (Cornelissen et 
al., 2010). Among the principal physiological benefits of 
physical training in hypertensive patients are reductions 
in heart rate (HR) and peripheral vascular resistance 
(Collier et al., 2008). These factors are related to the fall 
of systolic and diastolic blood pressure (BP) (MacDonald 
et al., 1999). In addition to improvements in BP, aerobic 
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training is associated with a reduction of Weight, body 
fat percentage (BF%), body mass index (BMI) and waist 
to hip ratio (WHR), which often is above the reference 
values in hypertensive subjects (Ferrara et al., 2002).

The efficacy of aerobic exercise for lowering blood 
pressure (BP) in postmenopausal women, especially those 
with only modest BP elevations, has not been established. 
Importantly, aerobic exercise training often results in 
increases in maximal aerobic capacity and reductions in 
body weight. Because maximal aerobic exercise capacity 
and body weight are independently associated with BP in 
humans (Blau et al., 1984; McGowan et al., 2006); at least 
some of the BP-lowering influence of regular exercise in a 
particular population may be related to these factors rather 
than to a primary effect of exercise per se (Fagard., 2006).

However, there are controversies about the effects 
of regular exercises compared with the studies on blood 
pressure. Beside the studies reporting that there have been 
positive developments in the blood pressure as a result of 
acute exercise (Berg et al., 1983; Foger et al., 1994), there 
are also studies stating that there have been improvements 
as a result of not acute but long term exercises (Sucic and 
Oreskovic 1995; Yanagibori et al., 1993).

The effects of aerobic exercise training on 
cardiovascular and metabolic parameters in hypertensive 
postmenopausal women remain unclear and controversial. 
Some studies indicate beneficial effects (MacDonald 
et al., 1999; Moraes et al., 2011); and others report no 
significant changes (Church et al., 2007; Stewart et 
al., 2005). These effects seem to depend on duration, 
intensity, and frequency of the exercise (Moraes et al., 
2011; Manson et al., 2002). 

This study aimed to evaluate the effects of 8 weeks 
of aerobic on body composition and blood pressure in 
postmenopausal women.

Materials and methods
Subjects
The target population consisted entirely of 

postmenopausal women in city of Rasht in Iran. Among 
them 20 healthy postmenopausal women with similar age 
and weight were randomly dшvided into intervention and 
control groups. Also, none of the subjects were taking 
any medication, including antihypertensives or aspirin, 
and all were non-smokers. The condition of the study was 
thoroughly explained to all subjects, and written informed 
consent was subsequently obtained. The protocol was 
approved by the Ethics Committee of Islamic Azad 
University Rasht Branch, Guilan, Iran.

Anthropometrics
Whole-body plethysmography (Bod Pod; Life Mea-

surement Inc., Concord, CA, USA) was used to assess 
body composition (Katch et al. 1967), and body weight 
was measured using the Bod Pod scale. Height was 
measured using a stadiometer to the nearest 0.5 cm, and 
body mass index was calculated as weight (kg) per height 
2(m2).

Haemodynamic monitoring
Blood pressure was measured by a trained investigator 

by standard sphygmomanometry following a quiet rest 

for 15 min in the supine position. SBP and DBP were 
measured manually at the brachial artery after the resting 
period and at the start of each testing session using the 
first and fifth Korotkoff sounds, according to American 
Heart Association standards (Kirkendall et al. 1981). 

Exercise training
The exercise group participated in an 8 week supervised 

aerobic exercise program. The exercise group trained for 
50 min/day, and the program was composed of 3 steps: 
warm-up for 10 min, aerobic exercises for 30 min (which 
consisted of treadmill running for 30 min at intensity of 
60–80% of their heart rate reserve (HRR)), and cool down 
for 10 min. The exercise group trained for 3 day/week for 
8 weeks, while the control group was asked to maintain 
their normal sedentary activities..Exercise intensity was 
monitored during the training sessions by using a Polar 
real time system (Polar S610, Finland).

Statistical Analysis 
SPSW statistical software (version 18) was used to 

analyze. Both descriptive (mean and standard deviation) 
and inferential statistical were used to analyze the data 
Paired t-test and independent t- test.

Results
Subjects
Subject age data are present in table 1. The results 

showed that BF% , WHR, BMI decreased and Lean body 
mass increased significantly in training group after 8 weeks 
training (P<0.05), while BF% significantly increased in 
control group. The results show that resting systolic BP 
(SBP): RE, pre 13.10±1.52 vs post 11.40±1.26; CG, pre 
12.60±0.96 vs post 12.60±1.34 mm Hg, P=0.001; and 
resting diastolic BP (DBP): RE, pre 8.10±0.99 vs post 
7.60±1.03; CG, pre 8±0.47 vs post 8.60±0.23 mm Hg, 
P=0.035; decreased following both training modes; while 
it remained unchanged in control subjects (P>0.05).

Discussion
Epidemiologic studies have shown that sedentary life 

relates to the increases of age and heart disease. Obesity 
is one of the factors that cause heart disease. Beneficial 
effects of aerobic training programs on body composition 
and blood pressure have been evaluated. In the current 
study, BMI and fitness were both independently associated 
with the risk of hypertension. The results showed that BF% 
, WHR, BMI decreased and Lean body mass increased 
significantly in training group after 8 weeks training 
(P<0.05), while BF% significantly increased in control 
group. Saavedra et al., (2007), applied water aerobics on 
healthy 43.1 ± 9.7 years old middle-aged females twice 
a week for 8 months. They established that the values of 
the last tests of BW and BFP after 8-month exercise were 
significantly different from the initial tests and positive in 
favor of the final tests (Saavedra et al., 2007). Kafkas et 
al., (2009), are of the opinion that12-week regular aerobic 
and stress exercises have positive effects on BW, BMI, 
BFP, WHR and blood pressure (Kafkas et al., 2009). 
Pressue et al., (1997), have found in their study carried 
out on 97 sedentary male-female subjects that regular 
aerobic exercises have positive effects on BMI and BFP 
(Pressue et al., 1997). 
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Based on previous studies, Aerobic exercise, adds 
up the exercise capability of your body to use fat as a 
substrate increases and total fat oxidation during. In 
addition, there is a high correlation between the content 
within the muscle and insulin resistance. It may be 
suggested that the body mass increases due to increased 
blood flow and capillary in skeletal muscle and adipose 
tissue. Lipolyze triacylglycerol is high, and the transfer of 
fatty acids from blood to muscle sarcoplasm is high; these 
are the effects on fat during exercise and these effects 
support by activation of certain enzymes in the oxidative 
pathway, supports this process. Aerobic exercise activates 
lipoprotein lipase and increased lipoprotein lipase (LPL) 
activity may play an important role in reducing insulin 
resistance during exercise (Irving et al., 2008; Fenkci et 
al., 2006). Elderly women have increased pulse and blood 
pressure compare to young people. However, exercise 
decreases the blood pressure and gives positive effects 
(Jeon et al., 2010). During exercise, changes in blood 
pressure is due to the activation of sympathetic nerves 
and the reduction of parasympathetic nerve stimulation 
which causes increase in the systolic pressure but the 
diastolic pressure maintains it’s level. However, exercise 
causes drops in both systolic and diastolic pressure 
(Martynov, 2007).The results show that resting systolic 
BP (SBP): RE, pre 13.10±1.52 vs post 11.40±1.26; CG, 
pre 12.60±0.96 vs post 12.60±1.34 mm Hg, P=0.001; and 
resting diastolic BP (DBP): RE, pre 8.10±0.99 vs post 
7.60±1.03; CG, pre 8±0.47 vs post 8.60±0.23 mm Hg, 
P=0.035; decreased following both training modes; while 
it remained unchanged in control subjects (P>0.05).

Our findings are similar to those reported in the 
Heritage family study,26 which showed small changes 
(o3mmHg) in resting SBP and DBP in normotensive 

to mildly hypertensive subjects following a longer 
and progressively more intense training programme 
(20 weeks, 55–75% VO2max) (Wilmore et al., 2001). 
Hagberg et al., (1989), also demonstrated a decrease in 
SBP (20mmHg) in hypertensive men following 9 months 
of low- to moderate-intensity aerobic training, with a 
concomitant decrease in DBP (11–12mmHg) (Hagberg 
et al., 1989). Fagard, (2006), who has shown that AE 
decreases in BP in normotensives of _3.0 (SBP)mmHg 
and _2.4 (DBP)mmHg with even greater reductions in 
resting BP in hypertensives (_6.9 and _4.9mmHg in SBP 
and DBP, respectively) (Fagard., 2006). One previous 
study reported that 4 months of endurance training in 
middle-aged men resulted in no changes in resting SBP 
and o5mmHg decrease in resting DBP. Our results support 
these earlier studies (Hagberg et al., 1989; McGowan et 
al., 2006)

Clarkson et al., (1999), indicated that endothelium-
dependent dilation in young men enhanced by aerobic 
exercise training was beneficial in preventing CV 
Diseases. These exercises maintain a high level of 
fitness, prevent age-related decline of microvascular NO-
mediated vasodilator function, the higher levels of NO 
confer anti-atherogenic benefit and prevent microvascular 
dysfunction in humans (Clarkson et al., 1999). It is worth 
mentioning that regular moderate intensity exercise can 
be used to improve metabolic risk factors such as insulin 
and leptin levels in overweight/obese postmenopausal 
women (Frank et al., 2005). Furthermore, exercise per se 
has been shown to be an important factor in the reduction 
of hypertension by decreasing the elevated activity of 
the sympathetic nervous system (SNS). According to 
Mueller, exercise may reduce the resting blood pressure 
and sympathetic outflow even in normal individuals 

Table 1
Subject characteristics
Aerobic exercise (AE) Control group (CG)

Age 52.50±3.83 51.40±3.06

Table 2
Changes in body composition and blood pressure after aerobic exercise for 8 weeks

Items Exercise Pre-exercise Post-exercise Paired 
t-test

P Value Independent 
t-tests

P Value

B M I , 
kg/m2

Exercise 30.56±3.41 29.27±2.33 3.26 0.01* 2.10 0.002*
Control 29.27±2.33 29.37±2.30 -2.96 0.64

WHR Exercise 0.91±0.10 0.87±0.04 1.25 0.02* 1.18 0.003*
Control 0.91±0.10 0.92±0.9 -1.87 0.45

M u s c l e 
mass, kg

Exercise 0.67±0.03 0.71±0.02 -0.041 0.02* 1.37 0.03*
Control 0.672±0.02 0.673±0.02 1.15 0.27

B o d y 
Fat, %

Exercise 32.72±3.63 28.52±2.72 3.15 0.01* 1.07 0.04*
Control 32.61±2.52 32.77±2.53 -1.15 0.27

S B P 
(mmHg)

Exercise 13.10±1.52 11.40±1.26 3.28 0.01* 3.55 0.001*
Control 12.60±0.96 12.60±1.34 0.00 1.00

D B P 
(mmHg)

Exercise 8.10±0.99 7.60±1.03 1.23 0.05* 1.94 0.035*
Control 8±0.47 8.60±0.23 -1.32 0.22

BMI; Body mass index/** P<0.01; Tested by dependent and Independent t-tests
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(Mueller, 2007). It is important to point out that almost 
two decades ago two cohort studies also demonstrated 
that regular physical activity prevents the development 
of hypertension, moreover it has been found to lower the 
blood pressure in hypertensive individuals (Greenland et 
al., 2010; Vianna et al., 2012).

Aerobic exercise training promotes the reduction of 
risk factors of cardiovascular diseases in postmenopausal 
obese hypertensive women. Results of this work can be 
employed by clinicians to help postmenopausal women 
to overcome the increased risk of morbidities associated 
with menopause.

Conclusion 
Based on these finding, it seems that a period of 

aerobic training for 8 weeks can be effective as a non-
pharmacological treatment strategy for improvement some 
physical fitness and body composition indexes, blood 
pressure in postmenopausal women. Furthermore, there 
is a need for appropriate health education emphasizing 
the importance of cardiovascular health at this level of 
education.  
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