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ABSTRACT

Introduction and aim. The purpose of this study was to describe the profile of physical activity (PA) of Brazilian adults living
with diabetes mellitus living in large Brazilian urban centers, as well as to determine whether the practice aligns with the phys-
ical activity guidelines recommended for people with diabetes.

Material and methods. Cross-sectional data were acquired from the 2020 Surveillance System for Risk and Protective Factors
for Chronic Non-communicable Diseases, in which about 54,000 persons aged 18 and older in all Brazilian state capitals were
contacted in a telephone survey. Participants reported on their engagement in recreational physical activity and active com-
muting to school and/or work in the three months preceding the interview, as well as the weekly frequency and duration of
these activities. They also stated whether they were living with diabetes. A descriptive analysis was performed, and statistical
significance was determined using Pearson’s chi-squared test.

Results. In 2020, 7.9% of the population identified themselves living with diabetes. There was a greater frequency among old-
er women and those with less education. Walking, water aerobics, and general gymnastics were the most common kinds of
physical activity reported by people with diabetes. Moreover, over half of them (54.5%) were inactive, and 15% matched the
physical activity criteria. The majority (90%) practiced PA for 30 minutes or more per day, while 87% of those who were active
and exercised 1 to 2 times per week did not meet the requirements of the Ministry of Health.

Conclusion. In 2020, 7.9% of the population identified themselves as having diabetes. There was a higher frequency among
older women and those with less schooling. In the sample as a whole, approximately 70% of people living with diabetes were
inactive (54.5%) or did not meet the minimum BP recommendations for people with diabetes. The duration of each session
seemed to be in line with the recommendations, however, the lack of regularity caused by the low weekly frequency meant
that the minimum recommended target could not be achieved. Efforts involving the continued monitoring of people living
with diabetes and counseling in Primary Health Care to opt for a more physically active life, seem to be promising acts for a
healthier life, pending a definitive resolution to the disease.
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Introduction

Diabetes mellitus (DM) is a chronic illness with numer-
ous etiologies that is defined by a rise in blood glucose
concentrations that, over time, can harm the body, no-
tably the heart, brain, eyes, kidneys, nerves, and blood
vessels.! Diabetes is caused by a combination of genetic
and environmental factors, and the risk increases with
age, obesity, and physical inactivity.?

According to the Pan American Health Organi-
zation (PAHO) and the World Health Organization
(WHO), diabetes will be responsible for around 333
million deaths globally by 2025, with 284 million of
those fatalities occurring in poorer nations.> By 2035,
20 million additional cases are projected in Latin Amer-
ican countries, primarily among the lower-income pop-
ulation.* Brazil now has the fourth-largest number of
people with diabetes in the world (9.4% of the popula-
tion) that is responsible for roughly 54,000 fatalities ev-
ery year.’

The term physical activity (PA) is a non-drug in-
tervention for the control of diabetes and associated
complications.® Physical activity is understood in this
study as any physical movement produced by the skel-
etal muscles that result in an increase in energy expen-
diture beyond rest.* However, at some points in the text,
the term “physical exercise” may appear, as this was also
originally used in the Vigitel questionnaire to facilitate
communication with the respondent.

The immediate and chronic alterations in insulin ac-
tion on glucose metabolism are the most apparent effect
of PA for people with diabetes.”” Colosimo et al. found
a higher decrease in glycated hemoglobin in the ac-
tive (intervention) groups than in the control (inactive)
groups in their systematic review and meta-analysis.'
The American Diabetes Association and the American
College of Sports Medicine both encourage PA to pro-
mote insulin cellular action and glucose management.!
There is considerable evidence that greater levels of PA
are related to a decreased risk of cardiovascular disease,
improves self-esteem and independence, and lowers the
probability of early all-cause mortality.'***

The effects on insulin action in response to a sin-
gle session of moderate PA are maximal up to 24 hours
after the PA session and gradually decrease until it ap-
proaches baseline values 72 hours later."” The increase
in glucose absorption by the muscles in non-diabetics is
followed by an increase in glucose production by the liv-
er, keeping blood glucose steady. Under the same con-
ditions of exertion, the use of blood glucose by active
muscles in people with diabetes is often greater than the
hepatic synthesis of glucose, resulting in a reduction in
blood glucose.'® As a result of the temporary nature of
the alterations generated by PA in insulin activity, nu-
merous organizations throughout the world advocate
the PA practice for adults living with diabetes.'¢!8

To improve insulin cellular action, the Ameri-
can Diabetes Association and the American College of
Sports Medicine recommend 30 minutes of moderate-
to vigorous-intensity aerobic PA five days a week, for a
total of 150 minutes each week. This should be carried
out across at least three days per week, with no more
than two consecutive days. Resistance exercises (weight
training) of moderate to intense intensity should be
conducted at least twice a week on non-consecutive
days, in addition to aerobic activities.””?' The WHO rec-
ommendations for adults (18-64 years), include strong
recommendations based on overall moderate-certain-
ty evidence on weekly volumes of aerobic and mus-
cle-strengthening physical activity. Many of the benefits
of physical activity are observed within average weekly
volumes of 150-300 min of moderate intensity or 75—
150 min of vigorous intensity, or an equivalent combi-
nation.?? The Brazilian Ministry of Health adheres to
worldwide WHO guidelines.

This study aimed to describe the pattern of lei-
sure-time PA practice of adults with diabetic (18 years of
age) living in the 26 Brazilian state capitals and the Fed-
eral District, served by at least one fixed telephone line,
from the perspective that PA is a non-drug therapeu-
tic component for people with diabetes and should be
carried out systematically to maximize results. Second,
to ensure that the PA, organized in accordance with the
guidelines of the Brazilian Ministry of Health.

Aim

The purpose of this study was to describe the profile of
PA of Brazilian adults with diabetes mellitus living in
large Brazilian urban centers, as well as to determine
whether the practice aligns with the PA guidelines rec-
ommended for people with diabetes.

Material and methods

The hypothesis pursued

This study was based on the hypothesis that Brazilian
adults living with diabetes do not meet the minimum
recommendations for physical activity recommended
by the World Health Organization in order to achieve
substantial health effects.

Study design
A descriptive study was conducted using secondary
data collected by the Surveillance of Risk and Protec-
tive Factors for Chronic Non-communicable Diseases
by Telephone Survey (VIGITEL) system, referring to a
cross-sectional survey conducted in the capitals of Bra-
zilian states and the Federal District, in 2020. A prior
paper has the Vigitel methodology.”

In 2020, Vigitel set a minimum sample size of 1,000
persons for each city to estimate the frequency of the
key risk factors for chronic non-communicable ill-
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nesses in the adult population (=18 years) with a 95%
confidence coeflicient and a maximum error of two
percentage points. Sex-specific estimates using sample
weights that proportionality the difference between the
sexes are projected to have maximum errors of three
percentage points.**

A telephone interviewing organization conducted the
interviews between February and December 2016. The
interview crew consisted of 40 interviewers, two supervi-
sors, and a coordinator; they had prior training and were
overseen during the system’s operation by the Center for
Epidemiological Research in Nutrition and Health at the
University of Sdo Paulo. An electronic questionnaire used
to collect information about the people’s demographic,
socioeconomic, and behavioral factors, as well as ques-
tions about the organization of leisure-time PA. Sex (fe-
male and male) and domicile by area (North, Northeast,
Southeast, South, and Midwest) were the factors evaluat-
ed in the sample’s sociodemographic makeup.

Sampling

Vigitel’s sampling methodologies seek to acquire prob-
abilistic samples of people (=18 years old) residing in
homes with at least one fixed telephone line in each cap-
ital of the 26 Brazilian states and the Federal District.
Because of the limitations presented by the Covid-19 ep-
idemic on data collecting in 2020, each city was required
to have a minimum sample size of 1,000 people. With
this sample, we can estimate the frequency of any risk
or protective factor in the adult population with a 95%
confidence level and a maximum error of three percent-
age points. Maximum errors of four percentage points
are estimated for sex-specific estimates, assuming equal
proportions of men and women in the sample.*

The initial stage of Vigitel's sample involves draw-
ing at least 5,000 telephone lines in each city. This draw,
which is systematic and stratified by postal address code,
is made from the telephone providers’ electronic registry
of fixed home lines. The lines drawn in each city are then
reshuffled and divided into 200 replicas, each with the
same proportion of lines per ZIP code as the original reg-
ister. In 2020, 183,600 phone lines were first drawn, with
an average of 6,800 per city, divided into 34 replicates of
200 lines each. To meet the minimal number of about
1,000 interviews in each capital, an average of 32 replicas
were deployed each city, ranging from 16 to 92 replicas.*

In the second step of Vigitel sampling, one adult (>18
years old) from the home is drawn. This stage is complet-
ed after determining whether of the lines drawn are eli-
gible for the system. Lines that relate to firms, no longer
exist or are out of service, or do not reply to six phone at-
tempts made on various days and hours, including Sat-
urdays, Sundays, and nighttime periods, and are most
likely associated with closed residences, are ineligible for
the system. Vigitel called 183,600 phone lines dispersed

in 876 replicates throughout all 26 state capitals and the
Federal District in 2020, identifying 47,031 eligible lines.**

The following questions used to identify leisure-time
PA practitioners: “In the last three months, have you
practiced any type of physical exercise or sport?” With
an affirmative response, the respondent moved on to the
following question: “What is the main type of physical
exercise or sport you have practiced?” The interviewer
had to choose the first activity indicated by the respond-
er from a list of 16 alternatives.

Weekly frequency of physical activity
The number of days per week that the respondent prac-
ticed PA determined the weekly frequency of PA. The
data was gathered by asking, “How many days a week
do you usually practice physical exercise or sport?” The
responses divided into four categories: every day, 5 to 6
days, 3 to 4 days, and 1 to 2 days each week. The duration
of each session’s effort determined by the question: “On
the day you exercise or do sport, how long does this ac-
tivity last?” The responses divided into seven categories:
less than 10, 10 to 19, 20 to 29, 30 to 39, 40 to 49, 50 to 59,
and 60 minutes or more. Activities that take fewer than 10
minutes, weren't taken into account in the computation.?
The same criterion employed by VIGITEL in the
2020 edition, utilized to determine the intensity of the
endeavor®. Walking, treadmill walking, aqua aerobics,
general gymnastics, swimming, cycling, and volleyball,
therefore classed as moderate-intensity physical activity
routines. Vigorous-intensity PA included jogging, tread-
mill running, weight training, aerobics, martial arts/
fighting, soccer, basketball, and tennis.

Classification of physical activity level
The participant PA levels were classified as sufficient or
insufficient based on the target recommended by the
Brazilian Ministry of Health for people with diabetes.
Sufficient was defined as at least 150 minutes per week
of aerobic or resistance exercise spread over three days
per week and no more than two consecutive days.’ Inac-
tive during leisure time, allocated to the participant who
did not engage in any leisure-time PA at least once per
week for the three months preceding the survey. The no-
tion active during leisure time was allocated to the par-
ticipant who did some PA at least once a week for the
three months preceding the survey.

We utilized the question “Has a doctor ever told you
that you have diabetes?” to identify individuals having a
previous medical diagnosis of DM.

Inference of estimates for the total adult population of
each city

To extend the results to the population without a land-
line, post-stratification weights were used. Based on
census data from the corresponding year, the “Rake”
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technique, used to estimate the total population of each
capital. This method uses interactive procedures that
take into account successive comparisons between es-
timates of the distribution of each sociodemographic
variable in the Vigitel sample and in the city’s total popu-
lation. These comparisons result in the finding of weights
which, when applied to the Vigitel sample, equate its so-
ciodemographic distribution to the distribution esti-
mated for the city’s total population. The distribution
of each sociodemographic variable estimated for each
city in 2020 was obtained from projections that took
into account the distribution of the variable in the 2000
and 2010 Demographic Censuses and its average annu-
al variation (geometric rate) in the intercensal period.**

Physical activity and its domains

Physical activity is understood as any movement pro-
duced by the skeletal muscles that requires energy ex-
penditure greater than rest, covering various domains,
such as leisure time activities, work and home activi-
ties and active commuting. Unlike physical exercise, PA
does not necessarily require systematic execution.”*

Leisure-time physical activity is recreational activ-
ity. The Vigitel survey offers a few options to choose
from: walking, treadmill walking, weight training, aqua
aerobics, gymnastics in general, swimming, martial arts
and wrestling, cycling, volleyball/football, dancing, run-
ning, treadmill running, aerobics, football/futsal, bas-
ketball and tennis.

Physically active is equivalent to completing at least
150 minutes of moderate-intensity PA per week, or 75
minutes of vigorous-intensity physical activity per week,
or any equivalent between them. PA lasting less than 10
minutes was not taken into account when calculating
the weekly sum.

Physically inactive means not practicing any physi-
cal activity in their free time, not making any significant
physical effort at work, not actively commuting (more
than 10 minutes per commute or 20 minutes per day)
and not taking part in heavy household chores.

Ethical aspects

Informed consent was obtained orally when the inter-
viewees were contacted by telephone. The Vigitel proj-
ect was approved by the Ministry of Health’s National
Research Ethics Committee for Human Beings (CAAE:
65610017.1.0000.0008). The literature review study that
gave rise to this article is exempt from ethical analysis,
as determined by Resolution 510/2016 — CNS, as it deals
with publicly accessible secondary data, under the terms
of Law No. 12,527, of November 18, 2017.7

Statistical analysis
The prevalence of PA among patients with diabetes, as
well as their corresponding 95% confidence intervals,

given by individual level of PA, region, and kind of PA.
Pearson’s chi-squared test, used to investigate poten-
tial changes in PA prevalence based on the presence or
absence of DM. We employed a statistically significant
difference, defined as a p-value less than 0.05. For data
processing and statistical analysis, Stata® 11.0.

Results

One hundred twenty seven thousand telephones lines
were initially allocated for the 2020 Vigitel study. Fol-
lowing pre-established criteria, 77,671 suitable lines
were calculated, of which 53,210 responded to the in-
terview, comprising 20,258 men and 32,952 women,
showing a system success rate of 68.5% and an average
interview time of around 11 minutes, ranging from 4
to 59 minutes. The proportion of people with a previ-
ous medical diagnosis of diabetes ranged from 5.3% in
Boa Vista to 10.4% in Rio de Janeiro. Diabetes was more
common in Rio de Janeiro (12%), Sdo Paulo (11.1%),
and Belo Horizonte (11%) among women, and less
common in Palmas and Manaus (5.8%) and Teresina
(6.5%) (data not presented in tables or figures).*

The study removed 1,535 participants (2.9%) who,
although reporting practicing PA, did not provide infor-
mation on the weekly frequency or duration of the ac-
tivity. As a result, the calculation basis included 51,675
research participants.

Table 1. Proportional distribution of people with diabetes,
aged = 18 years, according to PA level, by sex - Vigitel,
Brazilian state capitals and Federal District, 2020*

PA level of people with diabetes

Total men women
% 95%(Cl % 95%(Cl % 95%C
Inactive + Ins. active ~ 69.5 77.2-58.2 609 71.9-59.2 72.8 82.1-515
Active 455 433-51.6 541 49.2-583 422 39.4-45.1

* Percentage weighted to adjust the sociodemographic
distribution of the Vigitel sample to the distribution of the
adult population of each city projected for 2020

Table 2. Percentage of adults living with diabetes (> 18
years of age) who achieved the level of PA recommended
by the WHO, by sex - Vigitel, Brazilian state capitals and the
Federal District, 2020*

PA sufficient
Regions Prev men women
% 95%Cl % 95%Cl
North 6.1% 14.5(12.1-16.7) 12.3(10.1-14.2)
Northeast 8.2% 14.2 (12-15.4) 12.1(10.3-15.6)
Center-West 8% 18.2 (14.4-20.8) 15.5 (13-18.1)
Southeast 10.1% 16.3 (14.2-18.4) 13.8(11.6-16.9)
South 8.3% 15.3(13.5-17.9) 13.0 (10.9-15)

* Weighted percentage to adjust the sociodemographic
distribution of the Vigitel sample to the distribution of the
adult population of each city projected for 2020, 95% Cl -
95% confidence interval, Prev - prevalence of diabetes
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Table 3. Percentage of people with diabetes, aged > 18 years, according to the main type and level of PA reported, by sex -
Vigitel, Brazilian state capitals and Federal District, 2020*

People living with diabetes PA Sufficient PA Insufficient

Modalities Total % (95%() M% (95%0) W% (95%(01) Total % (95%Cl) M% (95%Cl) W% (95%(Cl)
Walking 74.2 68.4-80.5 71.6 62.2-81 76.8 69.5-83.9 54.6 45.0-66.1 49.0 31.9-68.5 60 43.9-72.7
Treadmill walking 3.2 11.8-4.6 3.7 0.2-6.6 2.7 0.8-4.5 0.8 0.005-1.4 13 0.2-3 0.3 0.1-0.7
Jogging 13 0.4-2.6 1 0.1-2 1.6 0.05-40 25 0.4-5.8 24 0.8-53 28 0.2-7.7
Treadmill jogging 0.2 0.002-0.5 0.2 01-0.5 0.3 0.07-0.8 1.2 1.0-3.2 2.7 24-7.1 - -
Bodybuilding 3.1 0.8-4.2 4.2 0.08-7.6 1.9 0.1-24 13 0.1-25 23 0.8-53 0.5 0.2-1.1
Aerobic gymnastics 1.4 0.01-2.5 2.1 0.6-4.8 0.7 0.004-1.2 0.9 0.4-1.8 13 13-3.8 0.2 0.06-0.5
Hydrogymnastics 5.1 1.9-84 22 0.9-5.1 79 23-12.4 9.1 1.7-16.3 35 0.1-6.5 13.1 15.8-25.9
General gymnastics 25 1.6-4.7 13 1.7-31 3.8 1.8-7.3 4.4 0.3-8.8 11 03-2.7 73 0.09-14.1
Swimming 0.7 0.05-1.8 0.9 0.5-2.1 0.6 0.4-1.2 0.9 0.004-1.6 12 0.6-2.8 0.5 0.05-1.3
Fights 0.1 0.01-0.1 0.5 0.2-13 - - 0.4 0.3-1 0.8 0.8-2.4 - -
Cycling 3.2 1.1-4.2 5.6 1.7-8.4 0.8 0.07-1.1 0.7 1.1-131 11 0.2-23 0.4 0.1-0.8
Football 2.7 0.08-3.1 48 1.6-6.9 - - 9.1 4.9-13.2 21 10.7-31.2 - -
Basketball - - - - - - - - - - - -
Volleyball 0.1 0.01-0.2 0.04 0.01-0.1 0.1 0.008-0.2 0.07 0.04-0.2 0.2 0.1-0.5 - -
Tennis - - - - - - 0.01 0.08-0.3 0.2 0.2-0.7 - -
Others 21 1.6-5.6 1.9 0.6-5.2 28 1.2-6.9 14 53-212 n 1.9-20.6 14.8 43-23.7

*Weighted percentage to adjust the sociodemographic distribution of the Vigitel sample to the distribution of the adult
population of each city projected for 2020, 95%Cl — 95% confidence interval

People with DM were distributed unequally accord-
ing to schooling, with 74.2% (95%CI: 71.6-76.8) hav-
ing up to 8 years of schooling, 16.9% (95%CI: 14.5-18.7)
having 9 to 11 years, and 8.9% (95%CI: 7.9-12.6) hav-
ing more than 12 years (p=0.001). Diabetes was more
frequent in older adults in both sexes, reaching roughly
1% of individuals aged 18 to 24 and 20% of participants
aged 65 or older.

The categorization of the degree of PA of patients
having a previous DM, is shown in Table 1. More over
half of the patients (55%) were inactive in their spare
time, and only 15% met the Ministry of Health’s recom-
mended PA threshold. Table 2 displays the percentage
of participants who met the PA objective by area of res-
idence. Women’s PA levels were lower across the board,
with the Northeast area outperforming the rest of the
country. Reaching the goal was greater in the Midwest
(18.2%; 95%CI: 14.4-20.8) and lower in the Northeast
(14.2%; 95%CI: 12-15.4) among males. The Midwest
area had the greatest PA goal accomplishment among
women (15.5%; 95%CI: 13-18.1).

The primary PA reported by people with diabetes
are shown in Table 3. Three out of every four people who
completed the goal reported walking (74.2%; 95%CI:
68.4-80.5). Walking was reported less often by people
with diabetes and lower levels of PA (54.6%; 95%CI: 45—
66.1). Males were more likely to practice soccer than fe-
males.

Table 4, depicts the weekly frequency and length of
PA sessions. PA frequency of 3 to 4 days per week, re-
ported by 44.5% (95%CI: 42.8-46). Only 1.5% of the
most active indicated a weekly frequency of one to two
days. On active days, more than half of people with dia-

Table 4. Percentage distribution of people with diabetes
(= 18 years of age), according to weekly frequency and
daily duration of PA and level of PA (sufficient, insufficient)
- Vigitel, Brazilian state capitals and Federal District, 2020*

General population  People with diabetes

% (95%Cl) % (95%Cl)
PA SUFFICIENT
Frequency (weekly) ~ Every day 22.8(21.3-243) 25.7 (17.9-5.0)
5-6 26.9(25.4-283) 35.5(26.4-44.5)"
3-4 44.5 (42.8-46) 37.4(28.2-46.5)*
1-2 5.8(0.5-6.6) 1.4(0.7-3.7)
Duration (minutes) <10 —_— -
10-19 0.4(0.1-0.6) 0.2(0.1-0.5)
20-29 0.6(0.1-0.9) 1.7 (0.8-2.6)*
30-39 5.1(4.4-6.6) 6.3(5.1-7.8)
40-49 10.9(9.8-12.8) 13.6(8,2-18.9)
50-59 13.5(11.0-16.3) 17.5(15.0-22.1)%
=60 69.2 (68.5-71.4) 60.7 (52.7-68.3)*
PA INSUFFICIENT
Frequency (weekly) ~ Every day 2.4(0.1-3.6) 3.9(0.9-8.9)
5-6 1.7(1.0-2.4) 4.4(0.5-8.8)
3-4 29(2.2-3.6) 12 (4.8-19.2)*
1-2 93.0(91.3-943) 79.7 (70.2-88.6)
Duration (minutes) <10 0.6 (0.3-0.8) 0.6 (0.1-1.1)
10-19 3.4(4.9-8) 4.6(5.8-23.3)
20-29 4.2 (3.4-5) 56(3.7-9.5)
30-39 4,1(33-5.2) 9.9(1.2-18.5)
40-49 8.3(6.9-9.7) 14(12.4-16.3)*
50-59 11.8(10.9-14.4) 14.5 (8.6-20.4)
=60 67.6 (64.9-70.3) 50.8 (38.8-62.6)"

* Weighted percentage to adjust the sociodemographic
distribution of the Vigitel sample to the distribution of the
adult population of each city projected for 2020, 95%CI -
confidence interval,

# — statistically significant difference (Pearson chi-square test)



Brazilians living with diabetes do not meet basic physical activity guidelines for health — a cross-sectional study 401

betes exercised for 60 minutes or more, and three-quar-
ters exercised for 30 minutes or more every session.
They exercised 1 to 2 days per week for 76.8% (95%CI:
61.6-91.9) of men and 81.6% (95%CI: 70-93.2) of wom-
en with DM who did not meet the objective.

Discussion

The purpose of this study was to describe the struc-
ture of leisure-time PA for people with diabetes and to
see if it met the guidelines of the Brazilian Ministry of
Health. Walking, water aerobics, and gymnastics were
the most common forms of PA reported, with women
outnumbering males in all places questioned. The ulti-
mate weekly amount of exercises resulted in 15% of peo-
ple with diabetes meeting their PA goal.

The rise in the prevalence of DM complications
has an impact on health-care management, raising the
expense of disease prevention and treatment. Health
surveillance strategies based on the development of
improved living behaviors are critical to disease man-
agement. In this regard, and in accordance with WHO
worldwide recommendations, the Brazilian Ministry of
Health revised its strategy for diabetic self-care in 2013.

The most recent ones support the 2006 fundamen-
tal principles for practicing PA. Previously, the recom-
mendations emphasized aerobic activity with a steady
increase in length until attaining the aim of 30 to 60
minutes per day, 5 to 7 days per week. At least 150 min-
utes per week is now advised, with aerobic activities
spaced out over three days per week and no more than
two consecutive days, and resistance exercises (weight
training) encompassing as many muscle groups as fea-
sible. The suggestions do not mention whether the time
spent on resistance exercises contributes to the aim.

It is critical to discuss the weekly frequency and
length of activities when establishing the weekly volume
of PA. Although the daily length of activities is consis-
tent with the requirements for 87% of active people with
diabetes, the lower weekly frequency is a significant im-
pediment to meeting the goal. In this regard, the major
goal should be to increase the frequency of PA with-
out affecting the duration of activities, which is recom-
mended for most people with diabetes.

When you consider that PA-mediated insulin sensi-
tization is peak 12 to 48 hours after the exercise session
and gradually recovers to pre-activity levels, it is normally
no more than 72 hours.” Training’s effect on insulin sen-
sitivity may remain a little longer, maybe because part of
its benefits are mediated by muscle mass gain.?® Accord-
ing to Thomas et al., the insufficient amount of effort may
explain why many people with diabetes with insufficient
PA have not improved their blood glucose control to the
same level as adequately active people with diabetes.

The most dangerous circumstance for people with
diabetes’ health was the complete lack of PA for the ma-

jority of people with diabetes (55%). Although different
guidelines differ on the optimal way to obtain the mini-
mum amount of PA to achieve significant health effects,
all guidelines agree that the magnitude of the positive
effect of PA on people with diabetes is greater when in-
active people incorporate some degree of PA than when
moderately active people increase their activity. In this
regard, beginning to practice some PA appears to be the
most crucial step for the majority of people with dia-
betes.

Walking was chosen as the primary form of phys-
ical activity by nearly 74.2% of people with diabetes.
This rate was greater than the general population (43%).
Walking is a moderate-intensity aerobic activity, and it
was the exercise that contributed the most to meeting
the PA goal.® This is in consistent with the Ministry of
Health’s recommendations, which favor volume over
high intensity exercises.’

PA-mediated insulin sensitization occurs as a result
of both aerobic and resistance exercise (weight train-
ing). The method by which various forms of exercise act
appears to be distinct.*® With this in mind, the Minis-
try of Health suggests mixing the two modes in a com-
plimentary rather than alternative manner.’> Resistance
exercise (weight training) has been found to be safe for
persons in their forties and fifties, including those at
high risk of cardiac events.”

According to the findings of this survey, just 3% of
the participants listed weight training as their primary
activity. According to the opening remark in the preced-
ing paragraph, not practicing weight training is contrary
to MOH guidelines. However, as noted under the meth-
od’s limitations, this information should be evaluated
with caution due to the Vigitel survey’s restriction of not
defining types of activities carried out concurrently with
the main activity. As a result, bodybuilding may be un-
derrepresented in this study.

The emphasis on general care, focusing on individ-
ual criteria, stands out as a guiding concept. Knowledge
of a prior DM diagnosis and the beneficial effects of
PA on the illness might support the concept that peo-
ple with diabetes should be or remain more physical-
ly active, hence protecting against disease progression
and the formation of comorbidities. The decision to live
a more active life is also influenced by the availability,
opportunity, and safety of access to and permanency in
public locations conducive to PA practice. As a result,
it makes sense to integrate intersectional efforts to in-
crease public health by promoting PA.

People with diabetes might benefit from better in-
tersectional public planning. Measures to beautify the
physical environment near residential areas, such as
the creation of safe environments on sidewalks and at
street crossings with reduced traffic speeds, the concen-
tration of public access points for practicing PA away
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from places with heavy traffic and preventive policing,
extending the opening hours of facilities for practicing
PA and publicizing the existence of appropriate points
for PA, may prove beneficial.

The study’s strengths include data on leisure-time
physical activity of a large sample of Brazilian adults liv-
ing with diabetes residing in the capitals of the Brazilian
states and the Federal District, which has been tracked
on a regular basis by the Vigitel system since 2006. This
study provides useful information on the organization
of PA in order to strengthen activities aimed at encour-
aging people with diabetes to be more active, minimiz-
ing access disparities between sex and age groups, and
guaranteeing appropriate and secure public venues for
PA. The relevance of Primary Health Care services as an
ideal location to provide advice on the benefits of PA,
considering its closeness and penetration among pa-
tients with DM, cannot be overstated.

Study limitations

When evaluating the findings, some limitations of this
study should be acknowledged. The Vigitel data was col-
lected only through conversations with landline phone
owners. The use of post-stratified weights attempted
to reduce any discrepancies between the entire popu-
lation and the study population. However, residual se-
lection bias may exist. The Vigitel survey’s question on
the kind of PA is not multiple choice, which makes it
easy to underestimate some types of PA. Furthermore,
the real amount of work cannot be proven. Direct mea-
surements of PA might fulfill this constraint, but they
are inappropriate for large-sample surveys like this one.
Positive cases of illness knowledge were not validated on
the spot. It should be recognized that some individuals
interviewed may have been diabetic and were ignorant
of their status. The utilization of a representative sam-
ple of the Brazilian population (around 30%) with solid
validity and repeatability data is the study’s strength.”

Conclusion

In 2020, 7.9% of the population identified themselves as
having diabetes. There was a higher frequency among
older women and those with less schooling. In the sam-
ple as a whole, approximately 70% of people living with
diabetes were inactive (54.5%) or did not meet the min-
imum BP recommendations for people with diabetes.
The duration of each session seemed to be in line with
the recommendations, however, the lack of regulari-
ty caused by the low weekly frequency meant that the
minimum recommended target could not be achieved.
Efforts involving the continued monitoring of people
living with diabetes and counseling in Primary Health
Care to opt for a more physically active life, seem to be
promising acts for a healthier life, pending a definitive
resolution to the disease.
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