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Abstract 
Purpose: Physical inactivity is more prevalent among women than 
men, varies by ethnic group, and becomes increasingly prevalent with 
age. The aim of this study was to examine the effects of a 12-week 
exercise program on the cardiovascular disease risk and fitness of 
Iranian middle aged women.   

Methods: This was a randomized controlled trial study. Participants in 
the training group (n=20) performed treadmill running exercise at a 
high intensity (70-80% of maximum heart rate, 0% grade) for 30 
min/day, 3 days/week. On the other hand, participants in the control 
group (n=20) were asked to maintain their habitual lifestyle and not 
change their activity or dietary habits. Measurements of body mass 
index, waist/hip ratio, blood pressure, total cholesterol, and lipoprotein 
subtractions were taken before program and after 12 weeks. Changes 
in 10-year risk scores for coronary heart disease were calculated using 
Framingham risk equation. 

Results: Significant decreases in systolic and diastolic blood pressure, 
reduction in 10-year risk of coronary heart disease, and reduction in 
lipid levels were found within the training group between baseline and 
12-week measurements. No changes were found in these parameters 
within the control group.  

Conclusions: The study provides evidence for the positive effects of 
exercise training on the reduction of cardiovascular disease risks 
among women aged 40-55 years. 
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INTRODUCTION 

oronary heart disease (CHD) is one of the most 
important leading causes of premature disability 

and death among women worldwide[1,2,3]. Over the last 
decade, there has been a high rate of risk factors among 
women, particularly among obese women with health 

problems such as physical inactivity, diabetes mellitus, 
hypertension, smoking and high plasma cholesterol 
levels[3]. Physical inactivity is more prevalent among 
women than men[3]. 
     Participation in regular and low to moderate 
intensive physical activity for 30 min/day, 3 days/week 
has been related to reduced risk of CHD[3-8]. Since 
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many evidences showed that inactive individuals are at 
higher risk of CHD, avoidance of sedentary life style 
has been recommended[9,10]. It has been verified that 
physical activity could decrease blood pressure, 
increase fitness, and improve lipid profiles[2,9,11,12]. 
Besides, it is recommended that adults could have 
physical activity in a continuous or intermittent fashion 
(minimum of 10-min bouts) for 20-60 min, 3-5 days 
per week. However, there are few trials including 
intervention of suitable intensity and supervised 
programs[12-15]. 
     There are many studies that predict CHD risk in 
men and women[9,16-25]. CHD risk prediction 
equations[9] can be applied to estimate the likelihood of 
an individual developing CHD in a specific time 
period. Tully et al[9] studied the effects of 30-min brisk 
walking, 5 days per week, on health and fitness of 
individuals aged 50-65 years. According to this study, 
a significant decrease in 10-year risk of CHD, systolic 
and diastolic blood pressure and reduction in stroke 
risk was observed, whereas no significant change in 
lipid levels or anthropometric measurements were 
found in any of two groups. The present study was 
conducted to assess the effects of a treadmill running 
exercise at a high intensity [70-80% of maximum heart 
rate (HRmax), 0% grade] for 30 min/day, 3 days/week. 

METHODS AND SUBJECTS 

This study was a randomized controlled trial. Eligible 
participants were recruited from four fitness centers 
located in different geographically regions of Tehran in 
2009. Data were collected at the time of randomization 
(baseline) and 12-week follow up. All adult women 
who aged between 45 and 55 years and were referred 
to these centers were considered eligible if they agreed 
to take part in the study. Our inclusion criteria were as 
follows:  (1) coronary heart disease, (2) peripheral 
vascular disease, (3) musculo-skeletal disease, (4) 
pulmonary disease, (5) diabetes mellitus, or (6) severe 
uncontrolled hypertension, resting blood 
pressure>140/90 mm Hg, body mass index (BMI) >35 
kg/m2, currently prescribing lipid lowering medication, 

postmenopausal female (no menstrual period in the last 
12 months), taking hormone replacement therapy in the 
previous 3 months and being  physically active. 
Individuals with BMI>35 kg/m2 were excluded 
because they were abnormal according to the study 
performed by Tully et al while our investigation was 
conducted only in normal women[9] who had no 
medical problems and did not take any medications in 
order to prevent any potential bias. 
     Being physically active was defined as being 
engaged in more than 30 min of physical activity. 
Written informed consent was obtained from all 
subjects following explanation of the research 
procedures and the probable risks. Adequate 
compliance was defined as the completion of a 12-
week treadmill running program (30 min, 3 days/week, 
70-80% HRmax, 0% grade).  
     In this study, 40 eligible participants were randomly 
divided into two groups: control group (N= 20) who 
did not receive any intervention and they were just 
asked to maintain their habitual lifestyle and not 
change their activity or dietary habits, and intervention 
group (N= 20) who received exercise program. 
Because of the nature of intervention and the length of 
the study, the full blindness of researcher and 
participants and who administered the intervention 
were impossible throughout the study. The statistical 
analyst was blinded to group assignment. Ethic 
principals were considered in this study. The 
participants required to comply with the study protocol. 
Hence, the purposes and procedures of the study were 
completely explained to them first and if they signed 
written consent form, they were entered into the study. 
This right was kept for participants to withdraw 
throughout the study. The ethics committee of Tehran 
University of Medical sciences approved the study.   

Intervention:                                     

The intervention was considered as treadmill running 
exercise in this study. This exercise program involved 
treadmill running program determined as 70-80% 
HRmax, 0% grade for 30 min/day, 3 days/week, for 12 
weeks. Each session of exercise included 15 min warm 
up with stretching and running movements followed by 
continues running with intensity of 70-80% HRmax. 
Time of running on treadmill in the first session was 15 
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min, and increased each 2 sessions up to 30 minutes. 
Cool down process was performed at the end of each 
session for 10 minutes. Before starting training 
program, maximum heart rate was calculated with 
Karvonen (220-age) and 70-80% HRmax was 
determined with a SD of 10 to 12[2]. Exercise intensity 
was controlled using the pulse belt.  
     In this study, treadmill exercise program was the 
independent variable. Besides, BMI, blood pressure, 
blood lipid and CHD risk estimation was considered as 
primary outcome or dependent variables. 

Measurements: 

Height and body mass were determined using a 
stadiometer and scales (Seca 709, Germany) 
respectively. BMI was calculated by diving body mass 
(kg) by height squared (m2). Waist circumference was 
taken midway between the ribs and iliac crest or at the 
smallest natural waistline, and the average of two 
measures was recorded to the nearest 0.1 cm. Waist-to-
hip ratio (WHR) was assessed using a fiberglass tape 
and standard technique[18].  

Blood pressure: 

Resting systolic and diastolic blood pressure were 
recorded as the mean of duplicate measurements, taken 
at least 2 min apart, using a random zero 
sphygmomanometer (Acuson MK2, Mountain View, 
CA) following 20 minutes of quiet sitting. 

Blood sampling and lipid analysis:  

Following a 12-h fast, a 10-ml blood sample was taken 
by venipuncture in a seated position. Blood samples 
were collected in tubes treated with anticoagulant drug 
(Ethylen Diamine Teta Acetic Acid=EDTA) or serum 
clot activator, and then were separated and stored at -
70°c until utilization. Whole blood was analyzed 
immediately after collection for hemoglobin and 
hematocrit to monitor changes in plasma volume. To 
consider the relevant validity and reliability of the data, 
the same test and equipments were applied to assess 
blood pressure, blood lipid levels, total cholesterol 
(TC), high density lipoprotein cholesterol (HDL-C) and 
Framingham risk score. Female subjects were also 
asked to complete a menstrual phase diary to ensure 
that baseline and post-training blood samples were 

taken at the same phase of the menstrual cycle. Post-
training blood samples were taken on day 3 after the 
last exercise session. TC and HDL-C levels were 
measured from serum samples using enzymatic 
colorimetric techniques. 

CHD risk estimation: 

CHD risk factor score was estimated by applying the 
Framingham risk score equation [18,20,22-26]. This uses an 
individual’s gender, age, blood pressure, smoking 
status, TC, HDL-C, and diabetic status to calculate a 
percentage likelihood of a coronary event over a 10-
year period[7,23,25-29]. Some other studies[29-32] used CHD 
risk factors estimation as a predictor of healthy life.  

Ethical permission: 

Committee on the ethics of Research on human beings 
of Tehran University examined the application and 
agreed that it covered the objection raised by the 
committee.  

Statistical analysis: 

Data were analyzed using SPSS 14. Differences 
between control and training groups in blood pressure, 
blood lipids, and CHD risk score were assessed at 
baseline and at 12 weeks and the extent of change was 
compared between the two groups using an 
independent t-test. Differences within a group (intra-
group) were assessed by comparing the results at 
baseline with those after 12 weeks using a paired t-test. 
Statistical significance was established at P<0.05.  

RESULTS 

There were no differences in baseline characteristics 
between training and control groups (Table 1). 
Significantly decreased systolic and diastolic blood 
pressure, 10-year risk of CHD and blood lipid levels, 
TC, and an increased level of HDL-C were found 
within the training group between baseline and 12-
week measurements (Table 2). No significant changes 
were found in control group. The results of this study 
showed that mean  
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Table 1: Baseline characteristics of participants 

Variable 
Training group 

Mean (SD) 
Control group 

Mean (SD) 
P. value 

Age (years) 46.25 (1.61) 46.00 (1.55 ) > 0.05 
Height (m) 1.62 (0.04) 1.60 (0.03) > 0.05 
Weight (kg) 72.65 (7.88) 70.33 (8.12) > 0.05 
Body mass index (kg/m2) 27.48 (2.02) 27.26 (3.41) > 0.05 
Waist-to-Hip ratio 0.81 (0.06) 0.82(0.07) > 0.05 
Systolic blood pressure (mm Hg) 118.50 (4.61) 118.33 (4.49) > 0.05 
Diastolic blood pressure (mm Hg) 76.07 (4.93) 77 (4.92) > 0.05 
Total cholesterol (mg/dl) 208.65 (29.97) 214.60 (34.26) > 0.05 
HDL-C (mg/dl) 52.60 (10.67) 47.20 (9.56) > 0.05 
10-year risk estimate for CHD (%) 3.7 4.0 > 0.05 

     HDL-C: high density lipoprotein cholesterol /   CHD: Coronary heart disease 

difference of  two  time  measurements  between  two 
groups were significant (Table 3). Furthermore, this 
study demonstrated that a notable reduction in the 
Framingham risk score was observed across low 
(5.8%), moderate (4%), and high (3.6%) fitness levels 
(P=0.009).   

DISCUSSION 

The purpose of this study was to evaluate the 
effectiveness of 30-min supervised, 3 days per week 
exercise on cardiovascular risk factors (blood pressure, 
BMI, and cholesterol), Framingham risk score, and 

fitness in women aged between 40 and 55 years. The 
hypothesis of the investigation was that the active 
women with the mentioned amount of regular and low 
to moderate intensive physical activity are exposed to 
reduced risk of CHD and stroke and in total, health 
problems. It has also been proven that exercise as a 
lifestyle modification can be recommended for all 
patients with hypertension. The reason is that even 
small reductions in blood pressure are associated, in 
long-term, with a decreased risk of cardiovascular 
disease[32-34]. It has been mentioned that diastolic blood 
pressure is a more potent cardiovascular risk factor 
than systolic blood pressure until the age of 50, 
whereas systolic blood pressure is more important 
thereafter. Therefore, the most cases of hypertension-
related cardiovascular disease occur at present in the  

Table 2: Comparison of mean outcome measurements between training and control groups at 12-week follow up 

Variable 
Training group 

Mean (SD) 
Control group 

Mean (SD) 
P. value 

Systolic blood pressure (mm Hg) 115 (5.7) 120 (5.7) 0.001 

Diastolic blood pressure (mm Hg) 71.1 (7.6) 76.3 (4.8) 0.002 

Total cholesterol (mg/dl) 189.2 (24.2) 216.3 (24.7) 0.003 

HDL-C (mg/dl) 62.2 (12.7) 48.4 (8.6) 0.001 

10-year risk estimate for CHD (%) 2.2 (1.1) 4.3 (1.9) 0.001 

         HDL-C: high density lipoprotein cholesterol /   CHD: Coronary heart disease 
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Table 3: The results of paired t-test in case group before and after the intervention 

Variables Mean (SD) T Df P.value 

CHD risk score 0.01±.01 6.5 17 0.001 

Systolic blood pressure (mm Hg) 3.5±6.5 2.4 19 0.002 

Diastolic blood pressure (mm Hg) 5.57±8.23 3.02 19 0.007 

HDL-C (mg/dl) -9.22±9.21 -4.24 17 0.001 

Total cholesterol (mg/dl) 19.83±13.66 6.15 17 0.001 

                           HDL-C: high density lipoprotein cholesterol /   CHD: Coronary heart disease 

middle-aged and elderly[35].  
     Considering this point in this study, women aged  
from 40 to 55 years were sampled. The structure of this 
study has been based on the point that the participation 
of  non-physicians in detecting risk factors for chronic 
diseases with high morbidity and mortality could be a 
part of a new health care model for disease prevention, 
that is possible by applying Framingham equation, in 
which most of intensive physical activities are in a 
better physical and mental health status[11,32,35].  
     It is also demonstrated that three short bouts (10 
min) of brisk walking (70% VO2max) accumulated 
during day are at least as effective as one continuous 
bout of equal total duration in reducing cardiovascular 
risk and improving aspects of mood in previously 
sedentary individuals[2]. 
     In addition, the findings of this study showed that 
applying the current physical activity recommendations 
for prevention and health benefit into a 12-week 
supervised, treadmill running program could decrease 
cardiovascular risk. This was reflected by decreased 
systolic and diastolic blood pressure and blood lipid 
levels (TC) and increased HDL cholesterol and 
improved Framingham risk score in sedentary adults 
aged between 40 and 55 years.  
     These observations could be added to the evidence 
of the health benefits of moderately intensive exercise 
to sedentary adults. Significant decreases in systolic 
and diastolic blood pressure, reduction in 10-year risk 
of CHD, and reduction in lipid levels were found 
within the training group between baseline and 12-
week measurements. No changes were found in these 
parameters within the control group.  

     The results of this study suggested that to acquire 
the full advantages of physical activity, it should be 
ensured that the activity is carried out in a mode and at 
an intensity that yields best benefits. For instance, 30-
min treadmill exercise, 70-80% HRmax, 3 days/week 
clearly promotes health and decreases the risk of 
cardiovascular disease. This is reflected by decreased 
systolic and diastolic blood pressure and blood lipid 
levels (TC) and increased HDL-C and reduction of 
CHD in women with 40-55 years of age.      
     Some of the results of the present study about the 
reduction of blood pressure and risk of CHD is in 
agreement with the results of Bittner, Tully, Murphy 
and La Monte[3,9,11,20] and in some cases (increasing 
HDL-C and TC reduction) is contrary to the findings of 
Tully[9]. 
     Numerous Studies have shown that aerobic physical 
activity decreases blood lipid levels (TC) [2,5,7,8]. The 
treadmill exercise program done by the participants in 
this study is an aerobic physical activity and the 
necessary energy for this activity comes from lipids 
metabolism or might be a consequence of post physical 
activity metabolism. Decreased levels of TC and 
increased levels of HDL-C might be because of these 
issues as well. 
     Murphy et al[2] stated that increased HDL-C could 
be associated with severe exercise activities and the 
results of the current study concurs with their results. 
On the contrary, Tully (in the cases of HDL-C and TC) 
suggested that this may related to their study protocol[9] 
which might not be adequate. The severity of applied 
physical activities in those studies was not sufficient to 
bring about changes to blood lipids. Meanwhile, 
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increased level of serum lipids is a part of HDL risk 
factors. Therefore, increasing physical activity might 
reduce risk for CHD.  
     The results of this study showed that applying the 
current physical activity recommendations for 
prevention and health benefit into a 12-week 
supervised, treadmill running program could decrease 
cardiovascular risk. However, applying different 
clinical techniques and equipment to assess study 
variables and also the role of stress on the rapid 
changes of these variables can be important limitations 
of the present study. To prevent the first mentioned 
bias the same test and equipment were applied to assess 
blood pressure and blood lipid levels (TC), HDL-C and 
Framingham risk score. Unfortunately, stress could not 
be managed. 

CONCLUSION 

According to the results of the present study, treadmill 
exercise program done by the participants could 
decrease levels of blood lipids such as TC and increase 
density of HDL-C. Furthermore, it could reduce 
systolic blood pressure and could consequently lead to 
a reduction in Framingham risk score. 
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