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ABSTRACT

Systemic arterial hypertension (SAH) is considered an important risk factor for the development of 
cardiovascular diseases. The aim of the present study was to verify the effects of a short cardiovascular 
rehabilitation program (CR) in hypertensive subjects. The clinical pilot study involved a sample composed of 11 
hypertensive subjects. It was evaluated the weight, height, body mass index (BMI), waist and hip circumference, 
waist hip ratio, systolic blood pressure (SBP), diastolic blood pressure (DBP) and six-minute walk test (6-MWT) 
before and after CR. CR was performed twice a week for 60 minutes. The results shown that after CR occurred 
a reduction of waist circumference (99.86±8.7 to 95.2±8.6 cm, p=0.0002) and hip circumference (110.18±14.75 
to 105.00±12.7 cm p=0.01) values. About the mean distance walked in the 6-MWT there was an increase after 
the CR program (335.9±123.5 m to 554.56±87.9 m, p=0.000). In conclusion, the results suggest that a short CR 
is an effective for the treatment of hypertensive subjects. After 16 CR sessions, functional and musculoskeletal 
capacity was improved, evaluated by 6-MWT. Furthermore, the short CR program decreased waist and hip 
circumferences, being an important option for these subjects. Although. There were no changes in baseline 
blood pressure levels.
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INTRODUCTION
Cardiovascular diseases are leading the causes of death in the world [1]. Among 

these diseases, systemic arterial hypertension (SAH) is considered an important risk 
factor for the development of cardiovascular diseases. SAH is a multifactorial disease 
characterized by high and sustained levels of blood pressure (BP) [2]. Epidemiological 
studies have revealed an association between low level of physical activity and the 
presence of hypertension. Furthermore, randomized clinical trials and meta-analyzes 
have conϐirmed that regular exercise can reduce blood pressure levels, improve quality 
of life, and interfere positively in the cardiovascular risk factors [3].

Cardiovascular rehabilitation programs (CR) consist of an individualized approach 
of patients with global goals that aim at reducing cardiovascular risk and improving 
quality of life. This approach should be carried out by the multi-professional team 
with emphasis on controlling risk factors, reducing physical disabilities and adopting 
healthy behaviors such as active lifestyle [4]. The physiotherapeutic approach in 
cardiovascular rehabilitation is preventive in the intervention on the precipitating 
and aggravating factors of cardiovascular diseases (risk factors) and curative, in 
the rehabilitation of cardiovascular, respiratory, metabolic, humoral and muscular 
functions (after the event of established heart disease, infarction acute myocardial 
infarction and cardiac surgery) [5]. 

Most studies that have investigated the effect of CR in hypertensive subjects, which 
are performed in chronic programs and, thus the present study aimed evaluate the 
effect of a short CR program in this disease. 
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MATERIAL AND METHODS
Participants

The present study is a clinical pilot study, quantitative and descriptive study with 
hypertensive individuals carried out for treatment in the Cardiovascular Physiotherapy 
sector, at the Physiotherapy Clinic of the Federal University of Alfenas (UNIFAL). 
The sample consisted of 11 patients of both sexes (male=4 and female=7) mean age 
57.09±10.95 years with arterial hypertension and two with diabetes association. 
All individuals signed the informed consent form. The inclusion criteria were the 
following: sedentary participants and have no history of psychiatry or psychological 
disorders, aged ≥30 years with chronic mild-to-moderate and stable (>1 year duration) 
hypertension. Subjects excluded from the study included those with grade III or IV 
heart failure, recent acute myocardial infarction, unstable angina, acute pericarditis, 
pulmonary hypertension or severe untreated blood pressure (SBP>200 mmHg and 
DBP>110 mmHg), ventricular tachycardia at rest, acute infections, III or IV peripheral 
arterial obstruction, uncontrolled diabetes and those subjects who did not complete 
16 CR sessions and who refused.

All participants present the controlled blood pressure values, which take medicines 
for hypertension, including beta-blockers and diuretics.

Interview and anthropometric measurement

Firstly, all subjects were underwent to interview with a physiotherapist. 
The interview evaluated the time of hypertension onset, symptoms, life quality, 
pharmacotherapy, physical activity, and work. In addition, an anthropometric 
measurement was performed, which measured the subjects’ physical characteristics 
(weight [kg] and height[m]), body composition (body mass index [BMI] (kg/m2), waist 
and hip circumference [6]. The BMI was evaluated by means of the calculation between 
body mass in kg, divided by height in meters squared. The categories of Body Mass 
Index (BMI) were adopted, based on the reference values by the WHO: underweight 
(<18.5 kg/m2); eutrophic (18.5 to 24.9 kg/m2); overweight (25 to 29.9 kg/m2), and 
obese (≥ 30 kg/m2) [6]. Furthermore, six minute walk test (6-MWT) was used to 
evaluate the cardiovascular and physical conditioning. The 6MWT was performed 
according to ATS standards at 30-min intervals [7]. The participants were instructed to 
walk as far as possible for 6 min in a 30-m hallway and were given standardized verbal 
encouragement every minute. 6-MWT were recorded in meters and as a percentage 
of reference values for further analysis [8]. Before and after the test, heart rate (HR), 
respiratory rate (RF), systolic and diastolic blood pressure (SBP and DBP), peripheral 
oxygen saturation (SpO2) and the rate of perceived exertion (dyspnea and leg fatigue) 
evaluated by Borg scale, were measured [9].

Cardiac rehabilitation program

In the short CR program, the patients underwent to aerobic exercise on a treadmill 
(Movement RT250- Manaus, AM, Brazil), 2 times a week for 8 weeks. Exercise sessions 
started with a 10-minute warm-up period (stretching and slow walking) followed by 
30 minutes of aerobic activity on a treadmill and ended with an appropriate cooling-off 
period of 10 minutes [10]. Patients exercised at 60 to 70% HR, calculated according to 
the Karvonen formula, which was measured continuously with a portable HR monitor 
(Polar RS200, Woodbury, NY, USA). In addition, blood pressure was monitored 
periodically during each workout. After CR program were did a new anthropometric 
measurement and 6-MWT.

Statistical analysis

Descriptive data were expressed as mean and standard deviation. Data normality 
was veriϐied through the KolmogorovSmirnov test. For comparison between the 
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intragroup evaluations, the paired t-test and the Wilcoxon test. To comparison 
intergroup, was used t-test independent, Mann-Whitney and one-way ANOVA. A 
Signiϐicance level of 5% was adopted. Statistical analyses were performed using SPSS 
for Windows version 20.0 (SPSS, Chicago, IL, USA).

RESULTS

The results of table 1 shown that a short CR program signiϐicantly reduced of 
waist circumference (99.86±8.7 to 95.2±8.6 cm, p=0.0002) and hip circumference 
(110.18±14.75 to 105.00±12.7 cm p=0.01) values. However, although occurred these 
reductions, the weigh and BMI have not been changed (Table 1).

In addition, the SBP (124.55±11.2 to 123.18±9.02, p=0.7) and DPB (80.0±15.49 to 
78.18±10.78, p=0.6) levels also have not been changed after the CR program (Figure 
1). 

Concerning 6-MWT, after the CR program the subjects signiϐicantly increased the 
walking distance (335.99±123.5 to 554.56 m±87.9, p=0,000) (Figure 2).

Table 1: anthropometric measurement performed before and after a short cardiac rehabilitation program.
anthropometric measurement Before CR After CR

WC(cm)* 99.86±8.79 95.27±8.64
HC (cm)* 110.18±14.75 105.0±12.79

weight (Kg) 82.1±14.6 81.2±13.13
height (m) 1.60±7.07 1.60±7.07

BMI (Kg/m2) 32.17±6.60 31.39±5.95
CR: Cardiac Rehabilitation Program; WC: waist circuference; HC: hip circuference; BMI: body mass index. p< 0.05

Figure 1: Effect of a short cardiac rehabilitation (CR) program on the arterial blood pressure levels. The systolic 
blood pressure (SBP) and diastolic blood pressure values (DBP) were not changed (p>0.7 and p>0.6, respectively) 
after CR program.

Figure 2: Walking distance in the six-minute walk test before and after a short cardiac rehabilitation (CR) program. 
Bars represent the walking distance mean ± S.E.M. *P=0.00 indicates a signifi cant difference between the walking 
distance in the six-minute walk test before and after the CR program.
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DISCUSSION

The present study shows that a short period of cardiac rehabilitation program was 
effective in increasing both cardiorespiratory and muscular conditioning, as can be 
seen in the signiϐicant results that found reduction in the waist and hip circumferences 
and the increase in the walking distance in the 6MWT. A study demonstrated that both 
circumferences are strong indicators of hypertension risk [11] and, the present study 
shown that physical exercise performed in a short training period may to reduce this 
risk. Supporting, a study concluded that both regular physical activity and a normal 
weight can reduce the risk of cardiovascular diseases and, the physical inactivity 
seems to have an independent effect on cardiovascular diseases risk, whereas obesity 
increases the risk partly through the modiϐication of other risk factors [12]. However, 
most studies have found these beneϐicial effect using chronic exercise training and, the 
present study suggest that these risk may be reduced with a short period of exercise.

In addition, it was demonstrated by the 6-MWT that after short CR program, 
participants could walk a greater distance, demonstrating a gain in physical and 
cardiovascular conditioning through the exercise protocol used. 6-MWT is commonly 
used to assess the ϐitness level of healthy adults and of older adults with disabilities 
and pathologies, such as stroke, chronic obstructive pulmonary disease, pulmonary 
arterial hypertension, pulmonary ϐibrosis, and heart failure [13-15]. However, 
studies evaluating the 6-MWT in hypertensive subjects are rare. The 6-MWT is highly 
reproducible and is a strong marker of prognosis of several treatments.

Statistically non-signiϐicant BMI and weight values were found, suggesting that 
perhaps the nutritional approach in this case may also be important, since a cardiac 
rehabilitation program should provide patients with health education actions for a 
necessary and real change in life habits; therefore it is essential that a CR program 
has a multidisciplinary team. The introduction of diets in this type of program plays 
a key role in the ischemic heart disease control, since the ingestion of foods rich in 
saturated fat, calories and salt can result in the development of dyslipidemias, obesity, 
diabetes mellitus and hypertension [16,17]. In addition, a study found that training 
without dietary modiϐication in obese people does not seem to be sufϐicient to produce 
a signiϐicant loss of fat body mass and the an important strategy is to associate physical 
exercise with diet [18]. The American Heart Association also recommends maintaining 
healthy weight, aided by regular physical activity and moderate fat consumption 
(<30%) [19].

It is known that lifestyle modiϐications, including diet and exercise, are the ϐirst 
lines of intervention for high BP control, even when drug therapy is implemented [20].

Most studies have shown that physical activity may reduce high levels of arterial 
blood pressure in hypertensive subjects [21]. However, in the present study this 
reduction did not found. We suggesting that to occurs a reduction in the blood 
pressure values the training period should be greater than 16 sessions (2 months). 
Furthermore, same participants had the levels controlled. Studies have demonstrated 
that the reduction in the arterial blood pressure levels of hypertensive subjects were 
found only after 9 months of aerobic training [22-24].

CONCLUSIONS

The results of present study suggest that the proposed short period of CR program 
was effective for the treatment of hypertensive subjects. After 16 sessions, functional 
and musculoskeletal capacity was improved, evaluated by 6-MWT and waist and hip 
circumferences decreased, being a good strategy therapeutic for these subjects. The 
results did not ϐind change in baseline SBP and DBP levels, showing that a CR program 
should cover much more than physical training, providing patients with health 
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education for a real change in lifestyle, emphasizing the nutritional habits that are 
of extreme importance to help reduce BMI, weight and consequently cardiovascular 
risk factors. Another advantage of proposed program is the adherence of participants. 
A problem of CR programs is the adherence, mainly because of high costs, distance 
etc. and, in the present study there was no quitting. Thus, this study presents ongoing 
seeking to expand the sample and conϐirm the positive effects of a short period of CR 
program in hypertensive individuals.
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