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Physical activity, adiposity and hypertension
among patients of public healthcare system
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ABSTRACT: Introduction: Hypertension is a chronic disease that requires special attention in identifying
comorbidities or risk factors including inactivity and obesity. Considering that a large proportion of the
Brazilian population is hypertensive, obese, and sedentary, the relationship among these variables in the
context of the public health system is unclear. Objective: To assess the association among physical activity,
markers of adiposity, and hypertension in adult users of the public healthcare system in the city of Bauru,
Sdo Paulo, Brazil. Methods: The study was conducted in five Basic Health Units in Bauru, Sao Paulo, and
consisted of 963 patients. Data were collected from habitual physical activity and previous (childhood and
adolescence), education, purchasing power and anthropometric markers of overall and abdominal obesity.
Results: The incidence of hypertension was 76.8%. Significant associations were found among sedentarism,
presence of total and abdominal obesity, with the higher incidence of hypertension. It was also observed that
the magnitude of association between hypertension and adiposity increased with decreased involvement in
physical activity. Conclusion: Further investigations are needed to analyze the occurrence of overweight and
obesity in people suffering from chronic diseases in order to prevent future complications.
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RESUMO: Introducdo: A hipertensio arterial é uma doenca cronica que exige aten¢do especial na identificagdo de
comorbidades associadas ou fatores de risco, dos quais se destacam o sedentarismo e a obesidade. Considerando
que grande parcela da populacio brasileira é hipertensa, obesa e sedentaria, ainda ndo esté claro o relacionamento
entre essas variaveis no contexto do Sistema Unico de Satide (SUS). Objetivo: Verificar a associagio entre prética de
atividades fisicas, marcadores de adiposidade corporal e hipertensao arterial em adultos usudrios da rede ptiblica
de saude da cidade de Bauru, Sdo Paulo. Métodos: A investigagio foi realizada junto a cinco Unidades Bésicas de
Satde da cidade de Bauru, Sdo Paulo, e foi composta por 963 pacientes. Foram coletados dados de atividade fisica
habitual e prévia (infancia e adolescéncia), escolaridade, poder aquisitivo e marcadores antropométricos de obesidade
geral e abdominal. Resultados: A ocorréncia de hipertensao arterial foi de 76,8%. Foram encontradas associagdes
significativas entre sedentarismo, presenca de obesidade total e abdominal com a maior ocorréncia de hipertensio
arterial. Também foi observado que a magnitude da associagdo entre hipertensao e adiposidade aumentou conforme
diminuiu o envolvimento com a pratica de atividades fisicas. Conclusdo: Sio necessarias novas investigagdes sobre
a ocorréncia de excesso de peso e obesidade em pessoas acometidas por doengas cronicas no transmissiveis com a
finalidade de prevenir futuras complicacoes.

Palavras-chave: Satde publica. Hipertensdo. Fatores de risco. Adulto. Obesidade. Atividade motora.

INTRODUCTION

Arterial hypertension (AH) is a chronic disease in charge of the increasing risk of fatal and
non-fatal cardiovascular events, which contributes to the high demand in urgency and emergency
sectors and primary health care services'”. Since it is characterized as a multifactorial clinical
condition, the disease requires special attention in the identification of associated comorbidities
or risk factors. In this context, obesity and sedentary lifestyles stand out, since they have been
associated with higher morbidity and mortality rates caused by chronic diseases®.

Especially concerning the increasing adipose tissue, special attention should be given to
abdominal obesity, which is characterized as an important risk factor for cardiovascular diseases
and presents higher atherogenic potential®’. Several indexes enable to identify overall obesity
(or excessive weight), such as body mass index (BMI), which is the most used one for being
easy to obtain and apply, and also due to its good correlation with body fat measurements®.
For abdominal obesity, isolated waist circumference (WC) values are often used in
epidemiological studies’. Likewise, the regular practice of physical activities has been pointed
out as an efficient resource to control pressure levels, as well as to fight and prevent obesity*’.

By considering that approximately 60% of the Brazilian population is assisted by the
Unified Health System (SUS), and that the same population is mostly hypertensive, obese
and sedentary, an important public health issue is designed in Brazil'*'*. The concern around
this problem increases by the observation that the relationship between these three variables
is widely studied in the general population; however, it is little explored in the context of
SUS™. The absence of such information limits the extraction of relevant data, as in the
case of physical activities, which should be explored in campaigns aiming at the reduction
of risk factors to health among SUS patients (occupational, leisure, active commute etc.)".
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Therefore, the objective of this study was to verify the association between the practice
of physical activities, body adiposity markers and arterial hypertension in adults users of
the public healthcare system in the town of Bauru, S3o Paulo.

METHODS
TYPE OF STUDY, POPULATION AND SAMPLE

This is a cross-sectional study, with a retro-analytical component", which was conducted
in the town of Bauru, Sdo Paulo. The sample was composed of 963 adults assisted in the
five largest Basic Healthcare Units (BHU), one in each region of the town (North, South,
East, West and Center). The sampling size of 958 individuals (at least 192 patients per UBS)
was defined by using an equation for population parameters (60% for the use of SUS'*; 3.8%
arbitrary sampling error; design effect of 50%; 95% confidence interval). The magnitude of
the selected sample is impressive (958 patients), in a town where approximately 17 thousand
hypertensive people are being regularly treated in the UBS.

In each one of the five selected BHU, after the initial screening conducted in medical
schedules (which computed all of the users who attended the BHU in the past six months),
patients who met the inclusion criteria (= 50 years old, no medical restriction regarding
the practice of physical activities and having attended the doctor at least once in the past
6 months) were included in a list with their respective identification number in the medical
record. Afterwards, from the number in the medical record, 250 to 500 patients were selected
by a raffle conducted with the statistical software Statistical Package for the Social Sciences
(SPSS), version 13.0. The selected patients were invited to attend the BHU in order to
undergo the evaluation and the application of questionnaires; in case the minimum number
of individuals was not reached in the first raffle, new raffles were conducted, and when 192
patients were analyzed, the evaluations in the UBS were concluded.

This study was approved by the Research Ethics Committee of the Science School at
Universidade Estadual Paulista “Julio de Mesquita Filho” (UNESP), campus of Bauru (process
n. 1047/46/01/10), and by the Ethics Committee of the Municipal Secretariat of Health
of Bauru, Sao Paulo.

PREVIOUS AND HABITUAL PRACTICE OF PHYSICAL ACTIVITIES (CHILDHOOD AND ADOLESCENCE)

Information regarding the habitual practice of physical activities was obtained by means
of an interview based on the questionnaire by Baecke et al.”’, which was validated for
the Brazilian population by Florindo and Latorre'. The protocol is subdivided into three
different physical activity domains, with the respective scores: (i) occupational; (ii) sportive;
(iii) leisure and locomotion. The sum of the scores of each domain represents habitual
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physical activity (HPA), according to a calculation proposed in the original questionnaire.
Afterwards, the sample was subdivided into quartiles, according to the total score of each
individual”*, as follows: lower quartile (1%), sedentary; intermediate quartiles (2" and 3™),
moderately active; and upper quartile (4™), active. The study considered those who gave a
positive answer to the following questions as being physically active during childhood and
adolescence: (1) “From the age of 7 to 10 years old, outside of school, were you engaged
in any supervised sports activity for at least one full year”? and (2) “From the age of 11 to
17 years old, outside of school, were you engaged in any supervised sports activity for at
least one full year”? Based on this information, a variable was created with three categories:
(i) those who answered “no” for both questions; (ii) those who answered “yes” for only one
of the two questions; (iii) those who answered “yes” for both questions®.

Afterwards, the sample was subdivided in four groups, according to the periods of life in
which they reported the practice of physical activities, as follows: (i) no period (persistently
sedentary); (ii) only one period ; (iii) only two periods; and (iv) childhood, adolescence and
adulthood (persistently active).

DETERMINING HYPERTENSIVE DISEASE

Those who reported having the disease and whose diagnosis was recorded by a doctor
in the medical record were considered to be hypertensive.

ANTHROPOMETRIC MARKERS OF OVERALL AND ABDOMINAL OBESITY

Overall obesity was identified by BMI, which was calculated through the use of body
mass and height values (kg/m?); and abdominal obesity was calculated by WC values. All
of the anthropometric procedures were conducted according to the protocol proposed by
Lohman et al.*. Overweight was diagnosed®' when BMI was 2 25 kg/m?, and obesity was
characterized for values = 30 kg/m?® The cutoff points of 1.02 m for men and 0.88 m for
women were used to determine abdominal obesity*.

SCHOOLING AND PURCHASING POWER

The questionnaire from the Brazilian Association of Survey Companies” was used to
determine the purchasing power, in which the subdivision is defined from A (highest level) to
E (lowest level). For the classification of patients in groups by purchasing power, the following
was adopted: classes A1, A2, B1 and B2 (high); C1 and C2 (middle); and D and E (low). This
instrument approaches the schooling level of the head of the family. In case the patient
was not this person, afterwards there was a question referring to his or her schooling level.
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STATISTICAL PROCEDURES

Descriptive statistics was expressed through values of mean, standard deviation
and lower and upper limits of distribution. Data were organized in order to allow
the treatment of categorical data and, in this case, they were presented in the relative
form (%). The y* test (with Yates correction for 2x2 tables, when necessary) and
logistic regression were employed to indicate the presence and the magnitude of
associations, respectively. A multivariate model was created for logistic regression,
where independent variables that presented significance values of up to 20% in the
univariate model ()’ test), with the dependent variable, were inserted as confusing
factors in the main analysis. This multivariate model was expressed as adjusted Odds
Ratio (OR) values, as well as 95% confidence intervals. The statistical software BioEstat,
version 2.5, was used for data analysis, and statistical significance was established at
p < 0.05 for all of the tests.

RESULTS

The study involved 963 patients, being 26.6% male (n = 256) and 73.4% female
(n = 707) participants. Mean age was 65 9 years (ranging from 50 to 96 years old).
Regardless of the region of collection, the prevalent purchasing power in the sample
was the intermediate one (class C), comprehending 61.8% of all of the assessed patients
(n =595). Approximately 85% of the assessed patients had completed elementary school
(n = 820). The occurrence of AH was observed in 76.8% (n = 740) of the individuals,
being 80% among men and 75.7% among women. Among these 740 hypertensive
participants, 58 (7.8%) did not use any hypertensive drug, while among those under
medication (n = 682), 40.4% (n = 276) presented values of systolic blood pressure (SBP)
> 140 mmHg, and/ or diastolic blood pressure (DBP) = 90 mmHg, therefore considered
as non-controlled.

By considering the practice of physical activities throughout life, it was observed that
only 12 individuals (1.2%) presented an active behavior during childhood, adolescence
and adulthood. Fifty-two individuals were active in two periods of life (5.4%); in only
one period, 281 individuals (29.2%); and those who have been sedentary for their
whole lives accounted for 618 (64.2%). After the analysis of BMI, it was observed that
37% (n = 356) of the patients were within the desirable limits for body weight, while
the others were overweight (22.4%; n = 216) or obese (40.6%; n = 391). For WC, 70%
(n = 674) of the sample presented values above the desirable limits. There was a significant
association between the presence of overall (linear x> with p = 0.001) and abdominal
obesity ()*in a 2x2 table with p = 0.001), with higher occurrence of AH. There was
no significant association between the occurrence of AH and schooling (p = 0.206) or
purchasing power (p = 102).
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A few patients were active in childhood (5.4%) and adolescence (13.4%), and no significant
association was observed with the occurrence of AH. A similar response was found for
physical activities (p = 0.860). On the other hand, there was a significant association for the
practice of current physical activities and AH (p = 0.002) (Table 1). After the adjustment by
confusing factors (Table 2), active individuals presented 52% less chances of reporting AH,
when compared to sedentary ones.

Table 3 shows that people with excessive weight and physical inactivity (OR = 4.09;
95%CI 1.93 — 8.63), or with abdominal obesity and physical inactivity (OR = 4.69; 95%CI
2.35 — 8.63), have higher chances of presenting AH, when compared to active people with
no type of obesity. The magnitude of the association between AH and adiposity increased
with the reduced involvement in physical activities.

Table 4 shows the frequency distribution of patients in the different physical activity
domains. There was a significant association between leisure physical exercises and occurrence
of the disease (p = 0.021).

Table 1. Distribution of absolute and relative frequency (%) of levels of physical activity in different

periods of life according to the absence or presence of arterial hypertension, with respective

Arterial Hypertension

significance values in the y?test.

Levels of physical activity p-value

Absence Presence
n (%) n (%)

Physical activity in childhood

Sedentary 215 (23.6) 696 (76.4)
Active 8 (15.4) 44 (84.6) e
Physical activity in adolescence
Sedentary 201 (24.1) 633 (75.9)
0.092
Active 22(17.1) 107 (82.9)
Current physical activity
Sedentary 40(16.9) 197 (83.1)
Moderately active 114 (23.5) 372 (76.5) 0.002
Active 69 (28.7) 171(71.3)
Physical activity tracking
Always sedentary 134 (21.7) 484 (78.3)
Active for 1 period 80 (28.5) 201 (71.5)
0.860
Active for 2 periods 8 (15.4) 44 (84.6)
Always active 1(8.3) 11(91.7)
930
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Table 2. Association between arterial hypertension and levels of physical activity among adults
assisted by the Brazilian public healthcare system in Bauru, Sao Paulo.

Levels of physical activity Adjusted OR 95%Cl

Sedentary
Moderately active
Active

1.00
0.77
0.48

Logistic regression: arterial hypertension

0.49-1.21
0.38-0.99

0.262
0.047

OR: Odds Ratio; 95%Cl 95% confidence interval. Multivariate model adjusted by the classification of body mass index,

waist circumference, sex, age and Basic Health Unit.

Table 3. Crude and adjusted association between the practice of physical activity, central/total

obesity and arterial hypertension.

Variables

Sedentary
Overweight/obese
Eutrophic

Mod. active
Overweight/obese
Eutrophic

Active
Overweight/obese
Eutrophic

Linear y? with p=0,001

77 (88.5)*
120 (80)*

180 (85.7)*
192 (69.6)

79 (84.9)
92 (62.6)

Logistic regression

AH
Model 1 Model 2
HFA and BMI OR (95%Cl) OR (95%Cl)

4.60(2.19 - 9.63)
2.39(1.42 - 4.02)

3.58 (2.15-5.97)
1.36 (0.89 - 2.08)

3.37(1.74 - 6.52)
1.00

4.09 (1.93 -8.63)
1.92 (1.1 -3.31)

3.86(2.28 - 6.53)
1.39(0.90-2.15)

3.64(1.86-7.12)
1.00

HFA and WC OR (95%Cl) OR (95%Cl)

Sedentary
Altered
Normal

Mod. active
Altered
Normal

Active
Altered

Normal

Linear y2 with p=0.001

133(88.7)°
64(73.6)

293(79.6)°
79 (66.9)

120 (76.4)
51(61.4)

4.90(2.50 - 9.60)
1.74 (0.91 - 3.34)

2.45 (1.47 - 4.08)
1.27 (0.70 - 2.28)

2.03(1.14-3.61)
1.00

4.69 (2.35-9.35)
1.32 (0.66 - 2.60)

3.05(1.75-5.31)
1.37(0.75-2.53)

2.50 (1.35-4.62)
1.00

Model 1: no adjustment (crude); Model 2: adjusted by sex, age and basic health unit; OR: Odds Ratio; 95%Cl: 95%
confidence interval; *p < 0.05 compared to the active and eutrophic group for the comparison; Sp < 0.05 compared to
the active group and normal waist circumference; HFA: habitual physical activity; BMI: body mass index; WC: waist

circumference; Mod. active: moderately active.
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Table 4. Distribution of absolute and relative frequency (%) of physical activity domains according
to the absence or presence of arterial hypertension, with respective significance values from

the x? test.
Arterial Hypertension

Variables Absence Presence p-value
n (%) n (%)

Physical activity during leisure

Sedentary 155 (21.4) 569 (78.6)
Moderately active 65 (28.1) 166 (71.9) 0.021
Active 3(37.5) 5(62.5)

PA during leisure and locomotion

Sedentary 21 (15.7) 113 (84.3)
Moderately active 195 (24.6) 598 (75.4) 0.103
Active 7 (19.4) 29 (80.6)

Occupational PA

Sedentary 38(17.4) 180 (82.6)
Moderately active 170 (25.5) 496 (74.5) 0.191
Active 15(19.0) 64 (81.0)

PA: physical activity.

DISCUSSION

This study identified high occurrence of AH, overall and abdominal obesity in the
assessed population, as well as low rate of involvement with the practice of physical activities
throughout life. Such results were obtained from adults attending the public healthcare
system, and this population is mainly composed of individuals with low purchasing power
and schooling. This situation is similar to the reality of most Brazilians living in the suburbs
of major urban centers*.

The low number of patients who informed being active throughout life is a reason
for concern, since the physical inactivity has an expressive impact on the occurrence of
mortality caused by cardiovascular diseases in the Brazilian population”. Corroborating
the high percentage of sedentary people observed in this study, Ferreira et al.* identified
that 59.8% of the elderly people using SUS from Goiénia, Goias, presented low levels of
physical activities. These rates of sedentary lifestyle are much higher than those observed
in the general population, and should be assessed by health administrators.
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Considering that most of the sample was composed by hypertensive participants, the
regular practice of physical activities would contribute with the control of pressure levels. In
this case, the continuous aerobic physical exercise is considered to be an important support
for the treatment of AH, due to the hypotensive effect that can be observed even after a
single training session”. Besides, a significant reduction of pressure levels can be maintained
with an oriented physical training program®*°.

According to this evidence, our results pointed out that the practice of physical activitiesisa
protective factor for the occurrence of AH, even when results are corrected by anthropometric
markers of adiposity, sex and age. In this case, active individuals had lower chances (52%) of
presenting AH when compared to sedentary ones. Confirming this evidence, Pitanga and Lessa®'
observed that physically active adults during leisure time had lower levels of SBP and DBP.
At the same time, a study estimated the prevalence of AH and some of its risk factors in
Goiania, Goias, and observed that moderate or intensive physical activity during leisure time
and mild physical activity at work presented a negative association with the occurrence of
AH?. Considering physical activities of locomotion, Hayashi et al.”* investigated the association
between time of walk to work and physical activity during leisure time with the risk of AH
and found 12% less risks of becoming ill when the time of walk increased 10 minutes.

Even though the results show effective benefits from the practice of physical activities
for people with AH, Lopes et al.” analyzed the epidemiological profile of patients affected
by this condition in Brasilia, Distrito Federal, and observed that the adoption of regular
physical activities was reported by only 5.6% of the hypertensive people with controlled
blood pressure, and by 2.7% of the ones without controlled values. Girotto et al.** analyzed
hypertensive patients in a Family Healthcare Unit and found that only 20.1% of them
performed regular physical activities.

In our sample, 80.1 and 70.2% of the participants presented excessive weight/obesity
and abdominal obesity, respectively. According to data from VIGITEL (telephone disease
surveillance syetem), published in 2010%, 48.1% of the Brazilian adults are not within the
desirable weight limits (BMI = 25 kg/m?), and 15% are already obese (BMI = 30 kg/m?).
Besides, between 2006 and 2010 there was a significant increase in overweight and obesity
rates among men and women in the country, thus raising overweight rates from 42.7 to
48.1%, and obesity rates from 11.4 to 15%.

Both types of obesity were associated with AH (p < 0.001), and this kind of finding
was observed in other states of the federation™®*’. However, abdominal obesity has
been pointed out as being more harmful to health then overall obesity. The mechanisms
through which abdominal fat is associated with increasing blood pressure values may be
due to hyperinsulinemia, which causes more activity in the sympathetic nervous system
and tubular sodium reabsorption®*’; such actions contribute with high blood pressure
values. On the other hand, insulin is related to the promotion of vasodilation, and leads to
increasing blood flow to the skeletal musculature, and such an effect seems to be mediated
by nitric oxide"*>. These effects are strongly reduced in obese and hypertensive patients",
who are resistant to insulin. Besides the likely compromise in vasodilation mechanisms,
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which could contribute even more for the increasing blood pressure, the reduced blood
flow to the skeletal musculature might also determine the reduced glucose peripheral use,
thus aggravating the state of insulin resistance®.

Due to the active participation of the adipose tissue in physiological mechanisms of
pressure control and because of its influence for cardiovascular structures, it is important to
notice the inter-relations between obesity, sedentary lifestyle and AH among patients of SUS.

A study conducted by Sterwart et al.* showed that reducing abdominal fat among hypertensive
patients was important to decrease SBP. In another study, patients who could reduce abdominal
circumference after 16 weeks of aerobic training could reduce SBP and pulse pressure®. After these
findings, it is worth to mention that reduced visceral fat was associated with improved arterial
compliance, contrary to the progression of arterial rigidity, which is associated with weight gain®.

Therefore, sedentary lifestyle, which favors AH and obesity, may be associated with
increased plasma renin activity, which is an essential BP regulator, and this leads to significant
increasing rates of mortality and morbidity, since these indicators may compromise the
cardiovascular system directly and regardless of the levels of blood pressure increase**.

Finally, no interaction between physical activities and AH was observed, and other studies
could not demonstrate an association between previous physical activities and blood pressure
during adulthood either**°. On the other hand, the small number of individuals who have
maintained an active lifestyle throughout life may have compromised its effect on the analyzed
associations, and it also draws our attention to this dangerous risk behavior maintained
throughout life. Additionally, previous studies demonstrate that the previous practice of
physical exercises during childhood and adolescence may prevent the development of of
non-communicable diseases in the Brazilian population'’"*>. This information is relevant
regarding the efforts to reduce costs by promoting the practice of physical exercises", but
especially to improve the health conditions of the population assisted by SUS.

As relevant points, significant associations between abdominal obesity, sedentary
lifestyle and the occurrence of AH with low rates of active patients during childhood and
adolescence stand out. Study limitations involve the cross-sectional design, which does not
allow to establish causality relationships between the outcome and independent variables,
and the gap of non-investigated time between the end of adolescence (17 years old) and
the beginning of adulthood (50 years old), which does not include several data concerning
behaviors and life habits in the referred period.

FINAL CONSIDERATIONS

A significant statistical association was observed between anthropometric markers of
overall and abdominal obesity, current practice of physical activities and occurrence of AH.
Therefore, there is the need for further studies that can contribute to identify the occurrence
of excessive weight and obesity among people affected by non-communicable diseases, with
the objective of preventing future complications.
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