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Abstract

Introduction: Systemic arterial hypertension (SAH) is
responsible for 9.5 million deaths in the global popu-
lation. Lifestyle factors, including physical inactivity, are
important modifiable risk factors in the development
of SAH. Thus, physical exercise has been shown to be
effective to control SAH and before the prescription, the
six-minute walk test (6-MWT) has been commonly used
to assess the physical capacity. Objective: To propose
reference values for the 6-MWT test in Brazilian people
with SAH. Methods: A cross-sectional observational study
was conducted with 302 hypertensive subjects (62.61 +
10.93 years) admitted to a cardiac rehabilitation program.
Participants were divided into different age quartiles
and submitted to 6-MWT. The walking distance data was
compared between the quartiles and adjusted by mul-
tiple linear regression analysis. Results: The hypertensive
subjects walked 388.07 + 115.03 m during the 6-MWT.
No significant difference between the genders was found.
However, when the age quartiles were compared, for
the 46-59 age group, the women walked less than the
men. Intra-group comparisons showed that the distance
walked in the 6-MWT decreased with the increase in
age, in both men and women. Conclusion: The present
study provides reference values for the 6é-MWT, both for
Brazilian men and women of different age groups. This
data may be an important parameter for future clinical

studies, prevention strategies, and clinical intervention.
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Resumo

Introducédo: A hipertensdo arterial sistémica (HAS) é respon-
savel por 9,5 milhGes de mortes na populacdo mundial. Con-
digdes do estilo de vida, incluindo a inatividade fisica, s&o
importantes fatores de risco modificiveis no desenvolvimento
da HAS. Desse modo, o exercicio fisico tem se mostrado eficaz
no controle da HAS e, antes da prescrigéo, o teste de caminhada
de seis minutos (TC6) tem sido comumente utilizado para ava-
liar a capacidade fisica. Objetivo: Propor valores de referéncia
para o teste de TCé em brasileiros com HAS. Métodos:
Realizou-se um estudo observacional transversal com 302
hipertensos (62,61 + 10,93 anos) admitidos em um programa
de reabilitagdo cardiaca. Os participantes foram divididos em
diferentes quartis de idade e submetidos ao TC6. Os dados
de distédncia percorrida foram comparados entre os quartis e
ajustados por anélise de regressdo linear multipla. Resultados:
Os hipertensos caminharam 388,07 + 115,03 m durante o TCé.
Né&o encontrou-se diferenca significativa entre os géneros. No
entanto, quando comparados os quartis de idade, para a faixa
etéria de 46 a 59 anos, as mulheres caminharam menos do
que os homens. As comparagées intragrupo mostraram que a
distdncia percorrida no TC6 diminuiu com o aumento da idade,
tanto em homens quanto em mulheres. Conclusdo: O presente
estudo fornece valores de referéncia para o TCé, tanto para
homens quanto para mulheres brasileiras de diferentes faixas
etarias. Esses dados podem ser um pardmetro importante para
futuros estudos clinicos, estratégias de prevengdo e intervencéo

clinica.

Palavras-chave: Doenca cardiovascular. Reabilitacdo cardiaca.
Capacidade funcional. Hipertensédo. Teste de caminhada de 6

minutos.

Introduction

Systemic arterial hypertension (SAH) is a chronic

disease, with multifactorial causes associated with
functional, structural, and metabolic changes." One of
the most common changes due to SAH is the reduction
in capillary density,> which causes a modification in the
perfusion dynamics of all organs and systems (e.g., mus-
cles), thus leading to reduced availability of nutrients
and oxygen, which can impact muscle contractility and

efficiency and directly affect physical capacity.®*
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These changes indicate that SAH is a significant
aggravating factor for public health, making it very
important to elaborate and/or adapt risk-predictive
parameters that can measure the physical capacity of
patients and outline more individualized treatment
approaches. Thus, besides drug treatment, physical
exercise has been shown to be a highly effective strat-
egy for controlling and reducing blood pressure® and
is an important element in reducing the prevalence of
SAH worldwide.

Among the instruments most used to assess func-
tional capacity, the six-minute walk test (6-MWT) has
stood out. It was proposed in 1982 as a shorter alterna-
tive to the 12-minute walk test,®” and the results proved
to be similar to those of the 12-minute test, thus facili-
tating applicability to individuals with physical decon-
ditioning. The performance of the 6-MWT s relatively
simple, because it does not depend on complex in-
struments. It is easy to administer, better tolerated, and
more reflective of activities of daily living than the other
walk tests, in addition to being performed at submaximal
intensity.? Thus, the 6-MWT is safe and ideal for assessing
functional capacity and post-intervention changes, and
it is also considered to be a predictor of morbidity and
mortality in patients with cardiovascular disease (CVD).?

Despite the easy application of the test, the standards
recommended in the Guidelines of the American
Thoracic Society must be followed in order to maintain
its safety and reliability.’® The results of the 6-MWT may
also be influenced by gender, age and the subject’s
health condition, thus making it pertinent to conduct
studies that seek to investigate reference values specific
to each disease.!’12

Cross-sectional studies found preservation in
the 6-MWT walking distance in the mild stage of
hypertension, while found lower values in the more
severe stage of hypertension or in the presence of
comorbidities.”® A study also found that hypertensive
subjects presented 6-MWT walking distance values
lower than healthy subjects. In addition, the distance
walking was even lower in older hypertensive patients.’
However, no study has used a reference value for
the distance walked by hypertensive subjects in the
6-MWT.

Thus, this present study aimed to establish reference
values of the 6-MWT in Brazilian people with hypertension

of either gender and from different age groups.
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Methods

This cross-sectional observational study was con-
ducted at the Cardiovascular Rehabilitation Sector of
the Federal University of Alfenas (UNIFAL), Brazil, and
the study was reported in accordance with the STROBE
guidelines.”™ A total of 302 hypertensive subjects were
enrolled in the UNIFAL cardiovascular rehabilitation
program from January 1st, 2013 to August 31st,
2019. This study was approved by the UNIFAL Ethics
Committee (CAAE: 09381018.6.0000.5142; Protocol
Number: 3.262.183). All participants signed an informed
consent form.

Inclusion criteria were: adults, either sex; had not
performed regular physical activity and/or cardiac reha-
bilitation in the last three months. Exclusion criteria were:
patients with dysfunctions and impairments in the lower
limbs; Parkinson's disease, sequelae of a stroke that
affects walking, peripheral arterial obstructive disease,
and vestibulopathies; with some type of pain that
affected the 6-MWT; and uncontrolled blood pressure
values. All participants were eligible for inclusion and
analysis.

Firstly, we collected data on medical history and
physical examination at the beginning of the cardio-
vascular rehabilitation program, including age, body
mass index (BMI), comorbidities associated (chronic
obstructive pulmonary disease, myocardial infarction,
cardiac surgery, heart failure, and obstructive sleep
apnea), and pharmacotherapy (angiotensin Il receptor
antagonists; B-blockers, angiotensin-converting enzyme
inhibitors, and thiazide
diuretics). Height and body mass were then measured

calcium channel blockers,
to calculate BMI. Height was measured using a portable
stadiometer (Seca 217, CA, USA), in which the barefoot
subjects were positioned upright, with upper limbs
hanging at the sides of the body, and heels, back, and
head touching the metal column. Body weight was
measured in kilograms on a platform-type scale (Filizola,
Sao Paulo, Brazil) - 200 kg capacity and accurate to
100 g - placed on a flat surface and calibrated for each
weighing. The World Health Organization guidelines for
classifying individuals by nutritional status according to
BMI [weight (kg)/height (m?)] were used."®

We also registered findings about waist circumference
(WC), diastolic and systolic blood pressure (DBP and
SBP), and resting heart rate (HR). WC was measured with
a tape measure, at the midpoint between the last rib
and the iliac crest. This measurement was taken with the
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subject standing erect, abdomen relaxed, arms hanging
by the side, and feet together."”” For DBP and SBP mea-
surements, participants were seated at rest for 10 min,
and the mid-upper arm circumference was evaluated
using a calibrated aneroid sphygmomanometer coupled
to an appropriate-sized brachial blood pressure cuff
placed on the arm. All measurements were made on
the left arm at the level of the heart. The average of two
readings was recorded as the BP value for the individual.
Standard recommended procedures were used for the
selection of the position and size of cuffs used.’® Using a
wristwatch, the resting HR was measured for 60 seconds,
by palpation at the radial artery. This measurement was
preceded by at least five minutes of seated rest.

Finally, as the main focus of this present study, the
6-MWT was applied. The 6-MWT is widely used in phys-
iotherapy practice to evaluate the physical capacity of
an individual. This test was done on a 30-meter indoor
walkway, whose length was marked every five meters
with non-slip colored tape glued to the floor. After each
minute, participants were informed of the time remaining
and were encouraged and instructed to walk at their own
pace, but to cover as much ground as possible in the
6 minutes. The HR, arterial BP, and rating of perceived
exertion were measured at rest and after the test, in
accordance with the guidelines of the American Thoracic
Society.'® The results for distance walked in the 6-MWT
were compared with prediction equations."'2

All measurements previously described were taken
between 7:30 and 10:00 am, with the participants
instructed to avoid coffee, alcohol, nicotine, and exer-
cise for at least two hours before the assessment. All
assessments were performed by blinded investigators.

The data show that in the descriptive statistics, the
quantitative variables (age, WC, HR, and 6-MWT values)
with normal distribution are expressed as mean and
standard deviation values; whereas the nonparametric
variables (SBP, DBP, and BMI) are expressed in terms of
median values and interquartile range, in accordance
with the Kolmogorov-Smirnov normality test. The
Student’s t-test and t-test were used for normally dis-
tributed data, while the Mann-Whitney test was used to
compare continuous data with non-normal distribution.
Descriptive measures were calculated, classifying both
genders into quartiles according to age (30-45, 46-60,
61-75, and > 76 years). Pearson’s Chi-Square test was
used to compare the categorical variable use of anti-
hypertensive drugs and comorbidities between men

and women.
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A multivariate linear regression model was con-
structed to analyze the factors associated with the
6-MWT walking distance. The independent variables
(age, BMI, WC, SBP, DBP, HR) and chronic obstructive
pulmonary disease (COPD) were previously selected by
the researchers based on theoretical criteria and were
included in the regression model. The final model with
the independent variables significantly associated with
6-MWT was adjusted using the "backward" method.
Linear relationship between the independent variables
and the dependentvariable, absence of multicollinearity,
presence of homoscedasticity, independent distribution
of errors and normality of the residuals were assumptions
observed and respected in the final regression model.

The statistical significance was assessed using the
95% confidence interval for the differences between the
variables with normal distribution. On the other hand,
a significance level of 0.05 was used for comparisons
of variables with non-normal distribution. Blind data
analysis was performed by an independent researcher.
The statistical analyses were done using the Statistical
Package for Social Sciences (SPSS, version 16.0; Chicago,
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IL, USA). GPower 3.1 software was used to calculate the
sam-ple size, for propose reference values of the distance
walked in the 6-MWT between hypertensive men and
women, considering an effect size f of 0.25 (medium),
which resulted in a total sample size of 208 participants,
providing a power of 80% and a = 0.05.

Results

Three hundred and two hypertensive subjects, with
an average age of 60 years, participated in the study.
There was no difference between men (62.65 = 10.65
years)and women (62.67 = 11.20 years)(Table 1). Ninety-
three participants (30.8%) were moderate alcohol con-
sumers or ex-moderate alcohol consumers, and 146
(48.3%) were smokers or ex-smokers. Besides age, there
was a sample homogeneity between men (48.7%) and
women (51.3%). The genders were also homogeneous
in terms of WC and HR (Table 1). However, the women'’s
BMI, SBP, and DBP values were significantly higher than
for the men (Table 1).

Table 1 - Clinical and anthropometrics characteristics of participants

Variables Total sample (n = 302) Men (n = 147) Women (n = 155) Significance
Age (years) 62.61+10.93 62.55+10.69 62.67 £11.19 0.12(-2.30 to 2.60)
BMI (kg/m?) 28.88(17.19-59.14) 28.35(20.48-59.14) 29.76 (17.19-56.64) 0.002*

WC (cm) 99.87 £12.89 100.74 + 11.90 99.05 £ 13.77 1.69(-1.23t0 4.61)
SBP (mmHg) 130 (90-190) 120 (90-190) 130 (90-180) 0.040*

DBP (mmHg) 80 (50-140) 80 (60-120) 80 (50-140) 0.020*

HR (bpm) 72.97 +12.52 72.02 + 13.26 73.88+11.74 1.86(-0.97 to 4.69)

Note: BMI = body mass index; WC = waist circumference; SBP = systolic blood pressure; DBP = diastolic blood pressure; HR = heart rate. Data are

presented as mean * standard deviation (for parametric data, t-test) or median and interquartile range 25-75 (for non-parametric data, Mann-Whitney

test). *p < 0.05 indicates statistical difference between men and women.

When evaluating the drugs used by the study’s
participants, it was found that the most used were
angiotensin Il receptor antagonists (ARA I, 41.06%)
and B-adrenoceptor antagonists (B-blockers, 27.48%)
(Table 2). There was no significant difference in relation
to the use of medications between the genders, with
the exception of thiazide diuretics which women used
more, and calcium channel blockers which were more

consumed by men.
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Besides SAH, the study's participants had other
associated diseases, confirmed by medical diagnosis,
which the most prevalent being the chronic obstruc-
tive pulmonary disease (COPD, 23.51%) and myocardial
infarction (Ml, 8.94%), mainly in women and men, re-
spectively (Table 2). Furthermore, 8.61% of participants
had undergone cardiac surgery (valve replacement or
myocardial revascularization or pacemaker placement)
(Table 2).
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Table 2 - Medication and comorbidities of participants
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Anti-hypertensive drugs Total sample (n = 302) Men (n = 147) Women (n = 155) p-value
ARAI 124 58 66 >0.050
B-blockers 83 36 47 >0.050
Thiazide diuretics 65 19 46 0.001
ACE inhibitors 56 28 28 >0.050
CCB 36 31 5 0.001
Unmedicated 44 22 22 >0.050
Comorbidities

COPD 71 24 47 0.001
M 27 18 9 0.001
CS 26 13 13 >0.050
HF 15 7 8 0.001
OSA 9 2 7 0.001

Note: ARA Il = angiotensin |l receptor antagonists; B-blockers = B-adrenoceptor antagonists; ACE = inhibitors angiotensin converting enzyme inhibitors;

CCB = calcium channel blockers; COPD = chronic obstructive pulmonary disease; Ml = myocardial infarction; CS = cardiac surgery; HF = heart failure;

OSA = obstructive sleep apnea. p = 0.001 indicates statistical difference between genders, t-test.

According to Table 3, the average distance walked
in the 6-MWT by all participants was 388.07 + 115.03
m, with no statistical difference between men (394.63 +
117.49 m) and women (381.85 = 112.83 m). Compared
to the prediction equations by Enright and Sherrill'" and
lwama et al.,'? the distance walked by all participants
of the present study was shorter [95% Cl 93.3 (78.0 to
108.6)]. Similarly, a reduction in the distance walked by
men [95% CI 110.1 (87.8 to 132.4)] and women [95% CI
77.2 (56.7 to 97.8)] was found when compared to the
predicted values for each gender.

The intra-group comparisons between the age quar-

tiles and the distance walked in the 6-MWT show that
the average distance walked decreases in accordance
with the increase in age for both men and women: 30-
45 vs > 76 years [95% CI 103.9 (9.0 to 198.8)], and 46-
59 vs 60-75[95% C1 41.9 (1.14 to 82.7)] and > 76 years
[95% Cl 69.5 (20.4 to 118.5); and 30-45 vs 46-59 [95%
Cl174.8 (3.8 to 145.8)] and > 76 years [95% CI 90.3 (25.3
to 155.3)], and 60-75 vs > 76 years [95% Cl 48.7 (11.0 to
86.4)], respectively (Table 4). The intergroup comparison
found that women had lower walking values than men
(359.19+115.33 mvs 423.51 + 104.71 m) only in the 46-
59 years-old quartile [95% CI 64.3 (20.9 to 107.7)].

Table 3 - Comparison of walking distance in the 6-MWT by the hypertensive subjects of the study with reference

equations
Gender 6-MWT lwama et al."? Cl 95% Enright and Sherrill" Cl195%
Men (n = 147) 394.63 + 117.492 568.45 + 19.73 173.8 504.81 +71.25 110.1
(154.4t0 193.1)* (87.8to 132.4)*
Women (n = 155) 381.85+112.83 506.77 + 20.67 124.9 45911 + 64.67 77.2
(106.7 to 143.0)* (56.7 to 97.8)*
Total (n = 302) 388.07 + 115.03 536.81 + 36.91 148.7 481.43 +71.60 93.3

(135.0 to 162.3)* (78.0to 108.6)*

Note: 6-MWT = six-minute walking test; Cl 95% = 95% confidence interval. *No difference compared walking distance in the 6MWT between men

and women = 12.7 (-13.3 to 38.8). *It indicates statistical difference compared to reference equations for each gender. Data are presented as mean =

standard deviation (for parametric data, t-test).

LimaAetal.
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Table 4 - Comparison of distance walked in the 6-MWT according to gender and age quartile

Age (years) 6-MWT (m) Cl 95% 6-MWT (m) Cl 95% Cl 95%
Men (+SEM) Intra-men group Women (+SEM) Intra-women group Between groups
comparison comparison comparison
34.4(-41.9t0 110.7)° 74.8 (3.8 to 145.8)*"
30-45 4573;1 i ;?8'86 76.4(-5.8 1o 158.6) 434‘&6:1163)5'94 41.6(-185t0101.8)  23.8(:85.7 t0 133.4)
103.9 (9.0 to 198.8)*" 90.3(25.3to 155.3)*
34.4(-41.9t0 110.7) 74.8 (3.8 to 145.8)*
423.51 +104.71 - 359.19+115.33 . .
46-59 (n = 50) 41.9(1.14 t0 82.7) (n = 43) 33.2(-7.7t0 74.1) 64.3(20.9 to 107.7)
69.5(20.4to0 118.5)* 15.5(-29.9 to 61.0)¢
76.4(-5.8 to 158.6)° 41.6(-18.5t0 101.8)
60-75 381 .54_+ 118.10 41.9(1.14 10 82.7) 392.41_+1 04.26 33.2(-7.7 to 74.1) 10.8 (-24.9 to 46.6)
(n=75) (n=76)
27.5(-19.48 to 74.6)° 48.7 (11.0 to 86.4)"
103.9 (9.0 to 198.8)* 90.3(25.3to 155.3)~
>76 353.97+13209 (9500410 1185 S43:87+105.39 155(29.9t061.0p  10.3(-38.8 0 59.4)

(n=13)
27.5(-19.48 to 74.6)°

(n=20)
48.7 (11.0to 86.4)

Note: 6-MWT = six-minute walking test; SEM = standard error of the mean; Cl = confidence interval. 2Age between 30-45 years; "Age between 46-59

years; ‘Age between 60-75 years; ‘Age > 76 years. Data are presented as mean = standard deviation (for parametric data, t-test). *p < 0.05 indicates

statistical difference.

These previous results are supported by regression
analysis, which demonstrated that age and SBP are
the strongest predictors of 6-MWT in both genders,
as well as the BMI in women. Thus, Table 5 shows
age was negatively associated with distance walked
in the 6-MWT in males and women. In addition, in
women, the 6-MWT was also negatively associated
with BMI. Furthermore, SBP was positively associated

with distance walking in the 6-MWT in both genders.
Table 5 also shows that there is a significant influence
of the factors age and SBP on the distance walked in
the 6-MWT [F (5,17) = 3.650; p = 0,0020; R? adjusted
= 0.092] in the men's group. In the group of women,
the factors that influenced performance on the 6-MWT
were age, SBP and BMI [F (3,149) = 5.726; p < 0.001; R?
adjusted = 0.089)].

Table 5 - Predictors of six-minute walking test distance walked in hypertensive subjects

Multivariate linear regression for men (n = 147)

Predictors B (95%Cl) B R? T p-value
Age (years) -3.070(-4.785 to -1.356) -0.279 0.067 -3.540 <0.01
Systolic blood pressure (mmHg) 1.239(0.145 to 2.333) 0.177 0.025 2.238 <0.05
Multivariate linear regression for women (n = 153)
Predictors B (95%Cl) B R? T p-value
Body mass index (kg/m?) -5.295(-8.140 to -2.450) -0.305 0.039 -3.677 <0.01
Age (years) -2.366 (-4.020 t0 -0.711) -0.235 0.032 -2.825 <0.05
Systolic blood pressure (mmHg) 0.974 (0.091 to 2.039) 0.144 0.018 1.808 <0.05

Note: B = unstandardized coefficients; B = standardized coefficients that compared the strength of the effect of each individual independent variable

to the dependent variable. The higher the absolute value of the beta coefficient, the stronger the effect; R? = adjusted coefficient of determination for

by each factor; T = statistic t test. p < 0.05 indicates statistical significance of B in regression model and only significant predictors are shown. F statistic

was used to assess the significance of means between groups in the multivariate linear regression analysis.
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In addition, in the men's group, WC (p = 0.561), DBP
(p = 0.140), COPD (p = 0.350), HR (p = 0.697) and BMI
(p = 0.114) had no significant impact on the 6-MWT.
Similarly, in the group of women WC (p = 0.870), DBP (p
= 0.880), COPD (p = 0.617) and HR (p = 0.215) showed
no significant association with the 6-MWT (Table 5).

Discussion

To the best of our knowledge, this study is the first
to propose reference values for the distance walked in
the 6-MWT for hypertensive subjects of both genders
and from different age groups. Based on the 6-MWT,
our study showed that with the increase in age there is
a reduction in the distance walked in the test. Moreover,
the values of the distance walked in the 6-MWT for the
total sample and for each gender were lower than the
values obtained in the reference equations described in
the literature.

Few studies have documented in the literature the
distance walked by hypertensive subjects in the 6-MWT,
and most of them used a small number of patients, with-
out comparing gender and age group. In this present
study, the average distance walked by the participants
in the 6-MWT was 388 m, with non-significant difference
between men (394.63 + 117.44 m) and women (381.85
* 112.73 m). Other studies reported that hypertensive
patients walked a greater distance (> 400 m) than in
this study; however, they were performed with only a
small sample of women or men.'”2* Additionally, a study
conducted with 244 hypertensive older women (68.2
+ 5.8 years) found an average distance walked in the
6-MWT of 549.1 = 115.6 m,?® which is higher than what
we found in the present study for this gender and age
group (392.41 + 104.26 m). However, different to our
study, the authors did not include hypertensive women
with pulmonary disease, which has a direct influence on
physical performance. We understand that the inclusion
of patients with pulmonary diseases was important, as
some of these diseases (e.g., COPD caused by smoking)
are related to the development of SAH. Additionally,
unlike other studies, which did not select participants
by physical activity level in order to avoid an influence
on the result of the 6-MWT, we only included individuals
that not performed regular physical activity.

Besides the distance walked in the 6-MWT for the

total study sample, we evaluated values for age group

LimaAetal.
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quartiles and found a reduction in walking distance
with the increase in age, for both sexes. There are
few studies in the literature that have evaluated the
distances walked by hypertensive young adult subjects,
or compared different age groups. Additionally, most of
them have been performed on subjects older than 45,
without differentiating gender and without assessing the
participants’ physical activity levels.

Regarding the 46-59 years-old age group, a study
conducted on 38 hypertensive men with an average
age of 56 years found that the average distance walked
in the 6-MWT was 324 m.?® Another study showed that
98 hypertensive men and women with an average age
of 54.5 years walked an average of 540 m.?” A similar
distance was found for 200 hypertensive participants of
both genders and an average age of 45.9, who walked
an average of 513 m.?® Despite the distance walked
by participants from this age group being lower in the
present study, we excluded a bias in relation to gender
and physical activity level, which may interfere in the
result.

A cohort study evaluating the mobility and function
of 775 adults older than 30 also found that physical
performance worsened in both genders in each sub-
sequent 10-year age quartile.?? In fact, it has already
been well-defined that with the increase in age, there
may be a reduction in muscle mass, with a consequent
reduction in strength, motor coordination, and physical
performance.® The reference values for each age group
shown in the present study may assist in diagnosing
these changes.

In addition, this study showed that from an inter-
gender comparison for each age group, a difference
in walking distance in the 6-MWT was found only in
the 46 to 59-year-old quartile, in which women walked
less than men. For women in this age group, important
hormonal changes occur as a result of menopause, and
these changes are physically reflected in several ways;
for example, abdominal fat deposition and weight gain
occur much more easily for women.?" Moreover, the
increase in adipose tissue is inversely proportional to the
strength and the amount of muscle mass, which directly
impacts functional capacity and exercise tolerance,®
and loss of muscle mass and strength associated with
aging starts at an earlier age in women than in men
(around the time of menopause).®® These data taken
together may justify the lower physical performance of
women aged 46 to 59 compared to men.

Fisioter Mov. 2024;37:€¢37108 7



We also found that women had higher blood
pressure than men. Recent studies have shown that
blood pressure is higher in men than in women at similar
ages.* The main factor associated with higher blood
pressure in women is also likely to be the menopause
or post-menopause period, which accounted for 139
women in that study. During and after menopause,
the decline in estrogen levels is directly related to the
development of SAH and is mainly due to factors such
as increased androgen levels, activation of the renin-
aldosterone system, increased plasma endothelin levels,
greater sensitivity to salt, and increased sympathetic
activity.®

The distance walked in the 6-MWT by the study’s
hypertensive subjects was lower than the values pre-
dicted by the reference equations. The demographic
and anthropometric differences between individuals di-
rectly influence the prediction equation. Thus, this study
used a universal reference equation and an equation
applied to the Brazilian population. However, these
equations were proposed for healthy subjects. The com-
parison of data from this present study with reference
equations was important to show that the hypertensive
subjects had reduced physical capacity, which can be
justified by the pathophysiology of SAH, associated
diseases, and the advanced age of some participants.

The anthropometric characteristics of the sample led
to the BMl values, even with a variation in the interquartile
range, and WC values indicating high cardiovascular
risk.’17 Some studies have shown that higher BMI and
WC values are associated with SAH,*¢37 and a popu-
lation-based cohort study showed that overweight
subjects have low physical activity and, consequently,
a higher risk of cardiovascular disease.® In addition,
the regression analysis showed that BMI is negatively
associated with the 6-MWT walking distance. These
evidence reinforces the importance of the applicability
of the 6-MWT for hypertensive subjects, especially
in assessing physical capacity and/or prescribing an
exercise program to reduce CVD risk.

The resting HR values (72.97 + 12.52) found in
this study may indicate a low risk for cardiovascular
disease.® In a cohort study involving a population older
than 65 and accompanied over a period of 6 years, it
was observed that an HR > 79 bpm was associated with
increased cardiovascular risk, as well as increased risk of
cardiovascular and total mortality.?* Low HR values are
related to physical conditioning or, in the case of the
present study, to the pharmacological treatment of SAH.
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Additionally, although the blood pressure levels did
not influence the distance walked in the 6-MWT, with
an increase in age there is also an increase in arterial
stiffening, which is one of the factors that contribute to
the development of hypertension.?’ The blood pressure
levels of the study’s participants were controlled, which
justifies the results presented by regression analysis
influence, which demonstrated a positive association
of SBP levels in the walking distance in 6-MWT in both
genders. In our study, most participants had been using
ARA Il and B-blockers, followed by thiazide diuretics,
angiotensin-converting enzyme inhibitors, and calcium
channel blockers. This pharmacological treatment is in
accordance with the recommendations of the guide-
line for the management of high blood pressure in
hypertensive persons aged 60 years or older,?® and kept
participants at a reduced risk of CVD events."”

Among the pathologies associated with SAH in the
present study, the main ones were COPD (23.51%)
and AMI (8.94%). Additionally, 48.3% of the study's
participants were smokers or ex-smokers, and smoking
is recognized as the most significant causative factor
for both of these pathologies.?*?” Furthermore, 2.98%
of participants had obstructive sleep apnea. In this
disease, periods of obstructed breathing result in
profound intermittent hypoxia with underlying bursts in
sympathetic nerve activity, and dramatic increases in HR
and blood pressure.?®

Obstructive sleep apnea is also related to obesity.?®
Although the population of the present study was over-
weight and hypertensive, the percentage of subjects
with obstructive sleep apnea was low. In addition, almost
a quarter of the total sample of the present study had
COPD, the multivariate linear regression showed that
this pathology did not interfere with the distance walked
in the 6-MWT in both women and men. Interestingly, a
study conducted by Zeng et al.*° did not find a significant
correlation between the inspiratory capacity of elderly
people (63 years) with COPD and the distance walked
in the 6-MWT. Contrary to the distance walked, these
authors demonstrated a significant correlation between
alterations found in COPD and steps covered in the
6-MWT; that is, increased ventilation during exercise
associated with fewer steps during this test.

Such mechanisms may also be responsible for the
non-correlation between COPD and the distance walked
in the present study, but further studies are still needed
to confirm this hypothesis. The number of individuals
who had AMI in the present study was very low and, due
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to the differences not found between the groups, we
believe that this alteration did not influence the results.

This is the first known study to investigate the dis-
tance walked by hypertensive subjects in the 6-MWT,
and to correlate this with different age groups and blood
pressure values. Despite the findings of the pre-sent
study showing that the mean values for distances walked
by hypertensive subjects in the 6-MWT were lower than
predicted, studies involving other pathologies have
shown that values less than 250 m are related to higher
mortality.3? Therefore, the values found in the present
study may be similar to those for sedentary normotensive
individuals, because none of our study’s participants had
a distance walked in the 6-MWT equal to or less than 250
m, which shows that when SAH is controlled, the risk of
mortality may be reduced.

This study has some limitations, such as the inves-
tigated population being restricted to Brazil. In addition,
some age group quartiles had a smaller number of
participants, which may influence the values of the
distance walked in the 6-MWT. Another limitation of the
study was a significant number of heart disease patients
with COPD may also interfere with the data, although the
regression analysis did not find this influence.

Conclusion

The present study found that the average distance
walked in Brazilian hypertensive people evaluated in
the 6-MWT was 388.07 + 115.03 m. In addition, this is
the first known study to propose reference values for
the 6-MWT in accordance with different age groups of
hypertensive subjects, from 30 years of age to the older
than 75 quartile. Therefore, understanding the reference
values of this test for a given population that includes
different age groups composed of both sexes is of
essential importance to making clinical decisions for the
preparation of the physical exercise protocol for these
patients.
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