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Introduction
Cardiovascular Diseases (CVDs), for the most part, can be prevented with control strategies 

for modifiable risk factors [1]. Among these risk factors, overweight and obesity have a negative 
impact on cardiac structure and function, as well as being responsible for several central and 
peripheral hemodynamic changes. Weight gain is related to increased total and central blood 
volume, insulin resistance, decreased systemic vascular resistance, increased left ventricular 
and pulmonary artery filling pressures [2]. As a consequence of these risk factors, Systemic 
Arterial Hypertension (SAH) has an association in hemodynamic changes and other systemic 
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Abstract
Introduction: Cardiovascular diseases are the main cause of mortality worldwide and can be prevented 
with strategies of control for modifiable risk factors.

Objective: Verify the effect of an exercise program on modifiable risk factors for cardiovascular diseases.

Design: Retrospective cohort study.

Setting: Cardiopulmonary and metabolic rehabilitation center. 

Participants: Developed through the analysis of data from medical records from 2012 to 2018. 

Main outcomes measures: The proposed protocol was 30 sessions of aerobic exercise on a treadmill. 
The behavior of blood pressure, Body Mass Index (BMI), functional capacity (Six-Minute Walk Test-
6MWT), peripheral muscle strength (Chair-Stand Test-CST), exercise capacity (distance covered on the 
treadmill) was extracted from the medical records pre and post program. 

Results: The sample consisted of 83 subjects, hypertensive stage 1 (Systolic Blood Pressure-
SBP 131.96±16.41mmHg; diastolic blood pressure- DBP 80.22±12.18mmHg) and obese BMI 
(30.66±5.37Kg/m2). After 30 sessions of aerobic exercise, subjects decreased blood pressure values   
(SBP: 117.73±12.28mmHg; DBP 69.89±10.83mmHg; p≤0.00), characterized as normal. There was also 
a slight non-significant decrease in body weight and BMI (30.48±5.48Kg/m2). The functional capacity 
improved (6MWT: 473.82±87.78 meters to 516.48±82.92 meters; p≤0.00), as well as the distance 
covered (2.001,45±437.23 meters to 2.931,45±353.44 meters; p≤0.00) and in the CST (12.40±3.61 to 
14.66±3.29; p≤0.00). 

Conclusion: The protocol performed in this study demonstrated efficacy in the reduction of blood 
pressure, improving functional capacity, peripheral resistance and exercise capacity.
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compensatory mechanisms. The combination of obesity and SAH, 
causes neuro-humoral and metabolic abnormalities that lead to 
remodeling and cardiac dysfunction [3]. SAH is often associated 
with functional and structural dysfunctions of target organs, being 
aggravated by other risk factors such as dyslipidemia, obesity, 
glucose intolerance, and Diabetes Mellitus (DM). Hypertensive 
patients with CVD present a high risk of mortality, maintaining 
a continuous relation with ischemic events [4,5]. One of the 
preventive measures is to treat modifiable risk factors, such as 
hyperglycemia, hyperlipidemia, blood pressure control, smoking, 
alcohol consumption, sedentary lifestyle and poor diet, which may 
reduce the risk of CVD [6]. It is known that physical exercise is part 
of non-pharmacological measures and is the main component for 
primary prevention CVDs [7]. Cardiac rehabilitation programs 
with aerobic exercises are indicated both in the prevention and 
treatment of hypertension (recommendation IA) [8]. However, the 
impact of an exercise program in a population without previous 
cardiovascular events and without surgical interventions is scarce. 
Thus, the objective of this study was to verify the effect of a cardiac 
rehabilitation program on hypertension, overweight and functional 
capacity in individuals without previous cardiovascular events.

Methods
This is a retrospective cross-sectional study conducted in a 

Cardiopulmonary and Metabolic Rehabilitation Center, a reference 
institution in Cardiology in Rio Grande do Sul, Brazil. Approved 
by the Human Research Ethics Committee under opinion number 
2.851.078 and in accordance with the Declaration of Helsinki. The 
individuals were selected through the analysis of medical records, 
from 2012 to 2018. Considering that data collection did not involve 
handling, approach, or interviewing patients and was restricted only 
to data collection in medical records, the informed consent form was 
waived for the present study. The study included individuals who 
performed an exercise program to control risk factors in CVD and 
who presented complete data in medical records. These risk factors 
included patients with hypertension, dyslipidemia, overweight, 
DM, sedentary, smoker or former smokers, alcoholics or former 
alcoholics, as well as family history of heart disease. The medical 
records of individuals with a history of a previous cardiovascular 
event, such as acute myocardial infarction, angina pectoris, stroke, 
peripheral artery disease and/or heart failure, were excluded, as 
well as any cardiovascular surgery and/or invasive therapy with 
percutaneous revascularization by angioplasty.

From the analysis of the participants’ medical records, two of 
the modifiable risk factors for CVD were collected: Blood pressure 
and Body Mass Index (BMI). Blood pressure reference values were 
based on the American Heart Association’s new hypertension 
guideline, which defines hypertension as a resting systolic blood 
pressure (SBP) of ≥130mmHg and/or a resting diastolic blood 
pressure (DBP) of ≥80mmHg. Normal blood pressure is classified as 
SBP<120mmHg and DBP<80mmHg [6]. For the evaluation of BMI, 
weight and height data were collected and their reference values 
were related to age. For individuals between 18 and 60 years of age, 
it is classified as overweight when BMI between 25 and 29.9kg/m², 

obesity grade I from 30 to 34.9kg/m², obesity grade II from 30 to 
39.9kg/m² and grade III obesity of ≥40kg/m² [9]. For those over 
65 years old, BMI is considered to be between 22 and 27kg/m² and 
excess weight 27kg/m² [10].

We collected the data before and after Cardiopulmonary and 
Metabolic rehabilitation, to asses functional capacity used data 
of the six-minute walk test (6MWT) according to the standards 
proposed by the American Thoracic Society [11], and the 30 seconds 
Chair-Stand Test (CST) to assess lower limb muscle strength [12]. 
During the first and last session of the exercise program, data 
regarding the distance covered on the treadmill were collected. 
Aswell, clinical evaluation and medications were collected. The 
rehabilitation program consisted of aerobic exercise on a treadmill, 
with intensity ranging from 50% to 80% of your training heart rate. 
The duration of the sessions was 45 minutes, being 6 minutes of 
initial stretching and 6 minutes of final stretching. The training 
frequency was performed 3 times a week, during 30 sessions. In 
order for the patient to have a continuity in the rehabilitation, it 
was not allowed to miss 3 consecutive sessions, and if it happened 
the patient should be removed from the protocol. If it was necessary 
to recover a session, it was added to the end of the rehabilitation. 
The sample did not present referred osteoarthritis or functional 
limitations, therefore, everyone was able to perform on treadmill.

The analyses were performed using SPSS software version 25. 
The qualitative variables were presented as absolute number and 
frequency and the quantitative variables as mean and standard 
deviation. Normality was tested through the Shapiro-Wilk test. 
To compare pre- and post-intervention means, we used paired 
Student’s t-test for parametric measurements. The significance 
level adopted was 5%.

Result
A total of 150 medical records were selected consecutively, 

of which 83 patients were included in the study. The mean age 
was 63.35±10.43 years with a predominance of females and the 
most prevalent cardiovascular risk factor was hypertension. The 
most commonly used medications were simvastatin (50.6%), 
losartan (34.9%) and acetylsalicylic acid (34.9%). Table 1 shows 
the characteristics of the sample, risk factors and medications. In 
the initial evaluation, the individuals were classified as overweight 
and there was a decrease in body weight and BMI after the exercise 
program, but without significant difference. The values of SBP 
and pre-rehabilitation DBP were compatible with individuals 
in stage 1 hypertension, who reduced considerably after the 
program and changed the classification to normal stage, not 
hypertensive (p≤0.00), as shown in Table 2. The functional tests 
performed before and after rehabilitation are shown in Table 3. 
The participants showed an increase in the distance achieved in 
the 6MWT after the exercise program, suggesting improvement 
of functional capacity (p≤0.00), although they reached a distance 
greater than predicted in the first evaluation (105% of predicted). 
In CST, individuals also presented improvement of the strength 
of lower limbs demonstrated by the increase in the number of 
repetitions (p≤0.00).
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Table 1: Clinical profile of individuals prior to 
cardiopulmonary and metabolic rehabilitation on exercise 
treadmill during 2012-2018.

Source: Values are described as mean and Standard 
Deviation (SD); Absolute number and frequency 
(percentage).

Variables n=83

Age(years)- mean±SD 63.35 ±10.43

Gender–n(%) 

 Women 49 -59

 Men 34 -41

Risk factors–n(%)

 Hypertension 78 -94

 Dyslipidemia 64 -77.1

 Excess weight 63 -60

 Family History of Coronary Artery Disease 58 -69.9

 Sedentary 52 -62.7

 Obesity 47 -56.6

 Diabetes Mellitus 33 -39.8

 Former smokers 24 -28.9

 Overweight 16 -19.3

 Active alcoholism 11 -10.6

 Former alcoholics 4 -4.8

 Active smoker 1 -1.2

 Medications–n (%)

 Statins 64 -72.3

 Beta blockers 49 -58.9

 Diuretics 49 -58.9

 Antiplatelet agents 42 -50.5

 Angiotensin II receptor antagonists 36 -43.3

 Antidiabetics 36 -43.3

 Angiotensin-converting enzyme inhibitors 19 -19.3

 Calcium channel blockers 13 -15.7

 Antiarrhythmics 4 -4.8

 Other vasodilators 6 -7.2

 Anticoagulants 2 -2.4

Table 2: Risk factors pre and post cardiopulmonary and 
metabolic rehabilitation program using a treadmill during 
2012-2018.

Source: BMI: Body Mass Index; SBP: Systolic Blood 
Pressure; DBP: Diastolic Blood Pressure; Values are 
described as mean and standard deviation; *p<0.05.

Variables Pre Post p Value

Weight (kg) 81.77±17.59 80±17.43 0.12

BMI (kg/m²) 30.66±5.37 30.48±5.48 0.23

SBP (mmHg) 131.96±16.41 117.30±12.52 0.00*

DBP (mmHg) 80.22±12.18 69.89±10.83 0.00*

Table 3: Assessments and distance covered pre and post 
cardiopulmonary and metabolic rehabilitation program 
using a treadmill during 2012-2018.

Source: 6MWT: six-minute walk test; CST: Chair-Stand 
Test; Values are described as mean and standard deviation; 
*p<0.05.

Variables Pre Post p Value

6MWT (meters) 473.82±87.78 516.48±82.92 0.00*

CST (number of 
repetitions) 12.40±3.61 14.66±3.29 0.00*

Distance covered 
(meters) 2,001.45±437.23 2,931.45±353.44 0.00*

In relation to the aerobic exercise program, the average 
distance covered in the first training session was 2,001.45 meters 
and in the last session showed a growth, reaching 2,931.45 meters, 
with significant result (p≤0.00) (Table 3). The behavior of blood 
pressure after aerobic exercise program was lower than the initial 
moment, which was demonstrated in the evaluation of the 6MWT 
before and after rehabilitation for SBP (p≤0.00) and DBP (p≤0.00). 
6MWT 1 refers to the first walk test, before the intervention, with 
the respective SBP and DBP values before starting the test and 
after its completion. 6MWT 2 demonstrates these values after the 
exercise program (Table 4).

Table 4: Blood pressure behavior pre and post walk tests.

Source: 6MWT 1: First 6-minute walk test; 6MWT 2: Second 6-minute walk test; SBP: Systolic Blood Pressure; DBP: 
Diastolic Blood Pressure. Values are described as mean and standard deviation; *p<0.05.

Variables
Pre test Post test

6MWT 1 6MWT 2 p Value 6MWT 1 6MWT 2 p Value

SBP(mmHg) 131.96±16.41 117.30±12.52 0.00* 140.53±18.95 134.04±14.57 0.00*

DBP(mmHg) 80.22±12.18 69.89±10.83 0.00* 83.66±12.89 78.13±11.94 0.00*

Discussion 
This study evaluated the effect of an aerobic exercise program 

performed on a treadmill in a Reference center for cardiopulmonary 
and metabolic rehabilitation on modifiable risk factors for CVD. As 

expected, it brought reduction of SBP and DBP after 30 rehabilitation 
sessions. There was also a slight decrease, not significant, in weight 
and BMI. A high number of hypertensive individuals (94%) were 
observed. Data from the literature show that hypertension reaches 
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30% of the Brazilian adult population [13]. Hypertension combined 
with advanced age and other risk factors for CVD, such as atheroma 
plaques, may increase the risk of adverse events rather than 
comparing patients with hypertension alone [14,15]. In our data, 
there was also a high percentage of individuals with dyslipidemia 
(77.1%), sedentary (62.7%) and overweight (60%). The literature 
shows a significant relationship between sedentary behavior and 
higher incidence and mortality rates due to CVD. On the other 
hand, moderate to intense physical exercise is associated with 
the prevention or reduction of excessive weight gain and control 
of dyslipidemic levels [16,17]. Regarding the training protocol 
applied, it proved capable of reducing blood pressure, such results 
were also found in other studies that used a frequency of 3 times a 
week [18,19]. However, to reduce weight gain and BMI, a program 
with a longer follow-up period and at least 150 minutes of physical 
activity per week would be necessary, which may justify our sample 
of patients not having achieved a greater reduction [1].

In addition to this lowering of blood pressure, individuals 
achieved an optimization of functional capacity with an increase in 
the mean distance of the 6MWT by 43 meters. This increment was 
also found in the study by Pérez et al. [20], who evaluated an aerobic 
exercise program not supervised for 4 months, with individuals 
with cardiovascular risk factors, resulting in an increase of 46 
meters in the distance reached in the 6MWT. Studies have shown 
that an increase of distance in the 6MWT can be observed with a 
cardiac rehabilitation program, reducing risk factors, optimizing 
the quality of life and sensation of dyspnea in other populations 
[21,22].

In our results we observed an improvement of 930 meters in 
the distance achieved during the treadmill exercise, comparing the 
values of the first and last session. The study by Reich et al. [23], with 
a cardiac rehabilitation protocol in individuals with cardiovascular 
risk factors, showed in an increase in exercise capacity in the 
evaluation after exercise testing. Greater exercise tolerance over 
time is correlated with a better prognosis and few cardiac events. 
In relation to the results found in the CST, it was observed that the 
patients had a considerable increase of the muscular performance 
and resistance in the lower limbs. There is a large variation of 
the CST and its time of application [24], in our study we used an 
evaluation of 30 seconds, which was able to report a significant 
increase in pre- and post-rehabilitation measures. In a study with 
patients with chronic obstructive pulmonary disease, the results 
showed that the test with 30 seconds is reliable and presents 
acceptable agreement between examiners [25]. We consider the 
measurement bias as limitations, since we use data from medical 
records. In addition, a future follow-up study with a longer protocol 
would be necessary to verify possible changes in the BMI variable.

How can the results of this study be used in clinical 
practice?

Cardiopulmonary and metabolic rehabilitation can reduce risk 
factors for cardiovascular disease.

30 sessions of resistance exercise and treadmill training were 
effective to reduce blood pressure.

Cardiopulmonary and metabolic rehabilitation provided 
improvement functional capacity, strength and endurance in 
individuals at risk for cardiovascular diseases.

Conclusion
Our findings demonstrate that the protocol performed was 

effective in reducing SBP and DBP, increasing functional capacity 
verified by distance progression in the 6MWT, increasing strength 
of lower limbs by increasing the number of repetitions in the CST, 
in addition to the improvement in exercise capacity observed with 
the increase of the distance achieved on the treadmill. For the BMI 
variable, the rehabilitation protocol was not able to reduce its rates 
significantly.
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