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ABSTRACT

Introduction: In order to correctly treat hypertension, it is plausible to hypothesize that in the face
of regular exercise, these patients would not need anti-hypertensive drugs. Objective: To evaluate the
effect of treatment exclusive with exercise on blood pressure (BP) and quality of life (QOL) of hypertensive
subjects. Methods: Clinical trial of 32 sedentary hypertensive subjects, 55 + 9 years, who were under
pharmacological treatment (PT) randomly allocated to Exercise Group (EG) and Control Group (CG). At
EG, 18 subjects (50% women) at least 10 days after the cessation of PT started the exercise program of
10 weeks, 3x/week, 30 minutes of aerobic exercise followed by resistance exercises, while 14 CG (57%
women) remained under PT. Systolic (SBP) and diastolic blood pressure (DBP) was evaluated by aus-
cultation at the beginning and end and QOL were evaluated using the MINICHAL questionnaire. Data
were expressed as mean + SD and statistical analysis was performed using t test, Mann Whitney U and
Wilcoxon test. Results: At the beginning and end of the study, there were no significant differences in
BP between the groups. Within groups, the BP in EG remained similar to the values before the drugs
removal (SBP 1322 + 13.3x 1344 + 10 mmHg, DBP 85.0 + 9 x 85.3 + 10 mmHg p = ns) and the CG (SBP
1272+£19x130.2 + 16 mmHg, DBP 82.1 + 16 x 85.3 + 12 mmHg p = ns). Regarding inter-groups QOL,
there was no difference in scores at the beginning and end, with intra-group significant improvement
in the emotional aspect of the EG (p = 0.02). Conclusion: The antihypertensive therapy only through
exercise in comparison to conventional pharmacological treatment allowed the same BP control and

better perception of QOL.
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INTRODUCTION

The modern population has adopted a lifestyle basically charac-
terized by poor eating habits, sedentarism and exacerbated stress.
Physical inactivity is directly connected with the onset of a series
of organic disorders, with special attention to Systemic Hyperten-
sion (SH). Having this lifestyle as scenario, the use of pharmacologi-
cal aids becomes inevitable for the SH, a condition which affects
the population of western countries'. Guidelines of Brazilian and
international scientific societies?® propose that the SH treatment
starts by changes in lifestyle habits, and only when the non-phar-
macological treatment strategy is not sufficient to control blood
pressure (BP) is that the pharmacological treatment should be ini-
tiated. However, efforts to control the pressure levels have been
generally exclusively focused on pharmacological therapy?*, which
despite its proved efficiency in the BP control with consequent
reduction of its comorbidities, does not exclude the need for other
strategies, especially physical exercise, due to its cost-effectiveness
meaning, applicability as well as influence on quality of life (QOL)>®,
Nevertheless, there is a considerable gap on non-pharmacological
treatment with emphasis on physical exercise, in hypertensive pa-
tients medicated or not. Despite being highly recommended by the
guidelines, non-pharmacological treatment is extremely neglected
in the clinical practice®. Moreover, the plausible hypothesis that
many patients, when adopt regular physical exercise practice, would
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not need anti-hypertensive medication. It should be also considered
that the secondary effects of medication, many times interfering
in QOL, are associated with less engagement to the treatment?'°,
the fact of taking medication many times means a greater problem
than the disease itself'® and that there are few reports on QOL of
hypertensive patients inserted in a physical exercise program, this
study proposes to analyze the effect of a treatment exclusively with
physical exercise in BP and QOL of hypertensive patients.

METHODS

Subjects

44 hypertensive individuals, controlled by exclusively pharmaco-
logical treatment, with no regular physical exercise for more than six
months, with no coronary cardiovascular episodes, cerebrovascular
events, diabetes mellitus and without physical exercise practice re-
striction, took part in the study. The subjects were randomly placed
in the Exercise Group (EG) and in the Control Group (CG). All of the
participants signed the free and clarified consent form, and the
researh was approved by the Ethics Research in Human Subjects
Committee of the State University of Santa Catarina - UDESC, under
the number 188/2007.

Out of the 44 volunteers, 32 completed the study. Out of the
seven individuals from the EG who had been excluded, six did not
participate in the exercise due to reasons not related to the study
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and one needed to return to the use of medication for having
developed SH stage 3. Out of the five subjects excluded from the
CG, four were due to reasons not related to the study and one
stopped the medication at his own will. 18 subjects from the EG
and 14 from the CG completed the research.

Initially, all of them were submitted to the medical evaluation to
verify the BP control level and investigation of occasional comorbidi-
ties which would justify the exclusion. Subsequently, according to
the group they were placed in, they received instructions to inter-
rupt or continue with the pharmacological treatment. They were
submitted to BP checking?, application of the QOL questionnaire’
and measurement of the abdominal circumference (AC)? and body
mass and stature, which served for the calculation of the body mass
index (BMI)?. Afterwards, the medication of the subjects from the
EG were gradually removed and the individuals remained up to
ten days without pharmacological treatment before they initiated
the physical exercise program in a procedure similar to the one
proposed for medication removal of the brief ergometry protocol''.
The individuals who remained with pressure values until stage 2
of SH? without medication were included in the study. At the end
of ten days, the cardiopulmonary ergometric test (CPET) was per-
formed with a ramp protocol of the cardiorespiratory fitness an
exercise prescription for the EG. At the end of the study all of them
were submitted to the same initial evaluations, except for the CPET,
which was performed only in the EG, considering that the subjects
from the CG were not submitted to intervention which could cause
alteration in their functional capacity in this period.

Measurements

For the initial B and reavaluation BP, three measurements with
one-minute interval between them were performed. The mean of
the two last ones was considered the blood pressure of the indivi-
dual. BP was checked with the subjects at sitting position, always
on the left arm and performed by the same evaluator. A Sankey®
mercury column sphygmomanometer and a Litmann® stethoscope
were used. The BP of the group which performed physical exercise
was checked once in each session with the same equipment.

Anthropometric measurements were evaluated with stadiom-
eters with 1 cm of resolution and a Filizola® scale with resolution of
100 g for body mass determination and a Sanny® metal tape mea-
sure with precision of 0.1 cm for determination of the abdominal
circumference. (HR) heart rate was controlled during the exercise
with the use of a Polar® hand heart monitor.

The MINICHAL-Brazil'? questionnaire was used for measurement
of the subjective perceived of QOL related to health. This ques-
tionnaire was composed of 17 items which includes two domains:
Mental Status with nine questions and Somatic Manifestations with
seven questions. The answers are distributed on Likert frequency
scale and has four options ranging from zero (no, absolutely) to
three (yes, a lot), in which the closer the result is to zero, the bet-
ter the QOL. The last seven days were considered for the answers.
Question 17, which analyzes the general health perception of the
patient, is not included in any domain, not being analyzed in this
study for being considered of ambiguous character, with misinter-
pretation risk in the answer alternatives.
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Exercise Group

The exercise program was performed in structured Cardiopul-
monary and Metabolic Rehabilitation program, being composed of
30 sessions, with frequency of three times per week. In each session,
five minutes of warm-up followed by aerobic exercise (walk and/or
treadmill run for 30 minutes) at HR intensity reached in the CPET
threshold one were performed. Subsequently, resistance exercises
for upper and lower limbs with free weight, two sets of 12 repeti-
tions with load corresponding to 50% of maximum resistance were
performed. At the end, stretching was performed for five minutes.
HR was verified during aerobic exercise and BP was checked before
and immediately after each training session.

Control Group

The CG subjects were told to keep their life habits. A meeting
with the participants of this group was set in the beginning and
at the end of tem weeks for evaluation and reevaluation of the
variables previously mentioned. At the end of this period, they were
invited to participate in the physical exercise program.

Statistical analysis

Data were expressed in mean + SD and assessed inter and intra-
group. In the inter-group analysis, an independent Student’s t test for
parametric data and Mann-Whitney U test for non-parametric data
were used. Concerning the intra-group analysis, a paired Student'’s
test for parametric data and a Wilcoxon test for non-parametric data
were used. Concerning the analysis of the category variables, a chi-
square test was used, while for the BP variables and anthropometric
measurements, the MANOVA for repeated measures with degree
adjustment of the Bonferroni test for analysis of the main effects was
used. The data were analyzed by the SPSS version 11® and the results
were considered significant with p < 0.05 values.

RESULTS

Baseline data of the 32 subjects who completed the study are
in the following table 1:

Table 2 evidences the pre-study and after tem weeks of follow-
up pressure values, comparing the group which substituted the
pharmacological treatment for physical exercise with the group
which continued with the medication. It also expresses exclusive
data of the EG in the first and last exercise session without medi-
cation use.

[t was possible to observe that there was no significant dif-
ference between groups. After ten weeks, the group which per-
formed physical exercise maintained the pressure values similar to
the initial values when it was still under pharmacological treatment,
without significant difference in the comparison with the subjects
who remained under medication. In the intra-group analyses, no
difference was observed either comparing the beginning and end
of the follow-up. Figure 1 presents the EG pressure behavior before
each of the 30 exercise sessions without use of medication. Since
the physical exercise was performed three times per week, the BP
of this group was checked every 48 hours. BP presented light va-
riability session by session, without significant difference between
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Table 1. Baseline characteristics with comparison between groups of the 32 parti-

cipants of the study.

Variable N E=G1 8) N C=G1 a) p value
Sex (F/M) 9/9 8/6 Ns
Age (years) 546 +87 556 +£9.7 Ns
BMI (kg/m?2) 303 +48 322+65 Ns
AC (cm) 101.1+£114 105.0 £ 14.2 Ns
VO2peak (mL/(kg.min)) 275+54 25.1+5.1 Ns
Associated risk factors
Dyslipidemia 06 (33%) 04 (28.6%) Ns
Overweight 11 (61.1%) 08 (57.1%) Ns
Obesity 04 (22.2%) 05 (35.7%) Ns
Smoking 01 (5.5%) 01 (7.1%) Ns

EG: exercise group; CG: control group; F: female; M: male; BMI: body mass index; AC: abdominal circumference;
VO,peak: oxygen consumption peak in the cardiopulmonary ergometric test; Ns: not significant.

Table 2. Blood pressure of the two groups in the beginning, at the end of the study
and in the first and last sessions of the exercise group.

the means of each day. It was demonstrated that physical exercise
kept the pressure levels of these individuals well-controlled.

Figure 2 demonstrates the SBP and DBP behavior with pre-
-exercise and immediately after values in each of the 30 sessions.
As expected, considering the pre-exercise values, significant reduc-
tion of SBP was observed at the end of each session (p < 0.05).
However, since it was not object of this study, we cannot state the
time extension of the acute hypotensor effect of the exercise. Sig-
nificant alterations of DBP have been observed during the physical
exercise program.

Concerning Health-Related Quiality of Life (HRQOL), from the
data exposed in table 3, significant difference has not been ob-
served between groups initially and after ten weeks. When intra-
group analyzed, only in the subjects who performed physical exer-
cises improvement in both domains was observed, with significance
only in the mental status domain (p = 0.02).

o1
£ 110
E 100 |

BP (mmHg) Groups Initii:(;i:ti;:ith Final check p value

EG 132213 1344 £10 Ns

SBP CG 1272 £19 1302 £ 16 Ns
(EGx CQ) Ns Ns -

EG 850+90 821+16 Ns

DBP [€€] 853+ 10 853+ 12 Ns
(EG x CQ) Ns Ns -

1st session 30th session

SBP EG 1360+ 16 1364 +9.0 Ns
DBP EG 847 +13 850+ 12 Ns

EG: exercise group; CG: control group; SBP: systolic blood pressure; DBP: diastolic blood pressure. Data expressed
in mean + standard deviation. NS: not significant.
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Figure 2. Behavior of the pre-exercise and post-exercise systolic and diastolic blood

pressure mean during aerobic exercise in each of the 30 sessions.

Table 3. HRQOL scores in the mental status and somatic manifestations domains.

Initial Final
Domains | Groups Cl (95%) Cl (95%) P value
533 367t
6| 324-743) | 08-520) 002
MS 464 493
G| 230-699 (216 - 7.70) Ns
EGx CG Ns Ns -
256 1.83
£ (153 - 350) (091 - 2.76) Ns
MS 279 257
| 0s9-a68) | (099-415) e
EGx CG Ns Ns -
TG exercise group; CG: control group; MS: mental status, SV somatic manfestations; (1) significant difference

intragroup p < 0.05; NS: not significant.

DISCUSSION

Our data demonstrated that physical exercise during the in-

1T 2 3 4 5 & T B 8% WM WM N KWW W NN R D NS KT RN
Sessions

—+—SBP —&—DBP

Figure 1. Behavior of the systolic and diastolic blood pressure mean before each of
the 30 exercise sessions.
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tervention period was sufficient to maintain the pressure levels,
not being observed significant differences in the inter-group and
intra-group evaluation after tem weeks of regular physical exercise,
corroborating the results found by Marceau et al.'* and Barroso
et al.™ in which medication was substituted for exercise. In the
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study by Marceau et al.”® ten-week periods of exercise with inten-
sities range from 50% and 70% of VO,,,,, were used. In the casual
measurement, BP alteration was not observed after training at
any intensity, while Barroso et al.™ found initial and final pressure
values similar to the ones reported by us. Aerobic and resistance
exercises were performed; in spite of the more prolonged dura-
tion, after six months of intervention significant pressure reduction
was not demonstrated.

In the EG individuals the BP was measured every 48 hours, be-
fore and immediately after each one the 30 sessions. Acutely, sig-
nificant SBP reduction occurred in the end of each day of training.
Although it had not been na aim in this study, we found out that
the BP behavior was not significantly different in each session, unlike
what was demonstrated by Viecili et al.'>, who in their investigation
carried out with hypertensive subjects under medication, found per-
sistent pressure reduction during the exercise program. However,
studies which investigate hypotension after an exercise programin
a longitudinal manner in hypertensive subjecs not medicated are
still limited's, which requires further investigation.

Concerning the pressure values in the group submitted to
physical exercise, the BP initially evaluated with medication was
within the borderline classification. When the pharmacological
treatment was removed, small and not significant alteration oc-
curred, which can suggest that some of the patients could keep
BP controlled without use of medication, or that they were still
under the medication influence due to the medication pause
considered for re-evaluation; however, this is a very improbable
situation. It is worth mentioning that studies conducted without
use of medication, such as the ones by Seals and Reiling'”, Takata
et al’ and Simao et al’, presented subjects with initial BP higher
than the values we presented. However, in those studies indivi-
duals without any previous treatment were evaluated. Therefore,
it can be inferred as suggested by Arroll and Beaglehole'®, that
more remarkable pressure reduction may have occurred due to
the higher initial BP values.

Qur results were different from the ones found in other stu-
dies with hypertensive subjects not medicated who presented
significant pressure reduction after the intervention period with
exercise!”171920 However, it is worth mentioning that the models
of these studies were different from ours concerning in the exer-
cise protocol concerning type, duration, intensity and frequency.
Furthermore, contrary to those studies in which the hypertensi-
ve subjects were initially without any kind of treatment for SH,
in our research an alteration in the treatment was promoted in
the EG with substitution of the pharmacological treatment for a
treatment with exercise. Thus, the comparison in the beginning
and end of our experiment was concerned about individuals who
were already undergoing treatment, a fact which can explain the
reason for the BP maintenance in the EG.

Concerning the behavior of the group which remained under
pharmacological treatment, as in the present study, the individuals
of the control group in the majority of the evaluated investigations
in the meta-analysis by Whelton et al® were told to keep the same
lifestyle. As demonstrated by other authors, our results for the group
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which remained under pharmacological treatment, did not eviden-
ce alterations in the BP'>'°, something obvious, since they were
already undergoing a treatment considered effective.

The evaluation of the quality of life demonstrated that only
the EG subjects presented improvement, a fact which reflects
an advantage of the alteration of the therapeutic modality; that
is, the substitution of the pharmacological treatment for the
physical exercise. Since this is a recently validated questionnaire
in Brazil, we did not find articles published to compare with
our results, which motivated us to develop a study?' in which
QOL was transversally evaluated through the MINICHAL-Brazil
in hypertensive subjects participants of cardiopulmonary and
metabolic rehabilitation programs compared with individuals
who exclusively performed first-aid treatment. The group which
performed regular physical exercise presented better HRQOL
score both in the emotional and physical domains, as well as
used less medication than the sedentary group. A possible ex-
planation for these results may be in the kind of treatment,
considering that in the treatment of the physically active group
there was involvement of a multidisciplinary team, which made
it possible that educational and information aspects contributed
to better understanding of the hypertensive disease, besides the
positive influence provided by the social interaction present in
this kind of activity'°.

Our results, even considering the distinct methods and
instruments, corroborated the epidemiological studies which
demonstrated that individuals with chronic disease who are
physically active present better physical and mental condi-
tion??24. This fact has been confirmed in other articles which
used physical exercise as intervention in patients with differ-
ent examples of chronic diseases and who also demonstrated
QOL improvement?>?, It must be highlighted that our study
may be considered pioneering in the assessment of the QOL of
hypertensive subjects exclusive treated with physical exercise,
compared with the sedentary hypertensive subjects submitted
to a pharmacological treatment.

In a study in which QOL was assessed through the SF-36
questionnaire, hypertensive patients helped at the first-aid office
presented the perception of physical aspects with worse scores
than the emotional ones'?. Another investigation using the same
generic instrument demonstrated that the QOL of 131 hyperten-
sive subjects presented physical and emotional compromising?.
Our results demonstrated that initially the worse scores were
emotional, exactly the ones which presented the best significant
improvement in the EG. Besides the BP control, we should consider
other aspects besides QOL improvement, observed only in the
group which practiced exercise, since the medication removal
avoids adverse effects and also offers economic advantages due
to lower costs with the treatment.

[t must be highlighted that these data report about ten weeks
of observation and that, according to what has been already re-
ported in the literature, whenever there is exercise interruption, the
hypotensive effects and the remaining benefic effects produced by
it are also interrupted?®®. Thus, the result persists while the exercise
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program is going on, just like with the pharmacological treatment.

Finally, our data demonstrated that physical exercise is effective
in controlling BP and reaching a better QOL and hence, it should be
used as the first course of action in the treatment of SH, contributing
to inform the health professional about the absolute need to
systematically implement the non-pharmacological treatment due
to the great benefits brought not only to patients but the health
system as well, even including economic advantages.
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CONCLUSION

In conclusion, anti-hypertensive treatment exclusively through
physical exercise, when compared with the conventional pharma-
cological treatment, enabled identical control of the systolic and
diastolic blood pressure, besides better perception of quality of life.
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