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Physical activity (PA) is crucial for the management of type 2 diabetes mellitus (T2DM), but there is
a paucity of research on adherence to PA guidelines, PA level, and associated factors in patients with
T2DM living in remote areas. Objectives: To investigate adherence to PA, describe PA level, and
identify associated factors among patients with T2DM treated in primary health care in Amazonas,
Brazil. Methods: This is a descriptive cross-sectional study. Data were collected between 2020 and
2023, with patients from primary health care units in rural Amazonas. The PA level was assessed us-
ing the International Physical Activity Questionnaire, along with additional questionnaires on socio-
demographic and clinical variables. A significance level of 5% was applied in all analyses. Results: The
study included 965 participants, of whom 67.7% were classified as inactive and 80.5% did not meet
PA recommendations. Factors positively associated with higher PA level included having >8 years of
education (OR = 1.80; 95% CI: 1.31 - 2.48), body mass index (>30 kg/m?* (OR = 1.50; 95% CI: 1.04
- 2.17),adherence to prescribed medications (OR =1.71;95% CI: 1.15 - 2.54), receiving guidance on
PA (OR =1.98; 95% CI: 1.49 - 2.64) and a positive self-perception of health (OR = 1.41; 95% CI:
1.00 - 1.98). Conclusion: Better PA level was associated with higher education, obesity, medication
adherence, PA orientation, and positive health perceptions. These findings highlight the importance
of addressing multiple factors to promote PA among patients with T2DM in rural Amazonas.

Keywords: Physical activity; Type 2 diabetes mellitus; Primary Health Care; Rural areas.
RESUMO

A atividade fisica (AF) é crucial para o manejo do diabetes mellitus tipo 2 (DM2), mas hd escassez de pes-
quisas sobre a adesio as diretrizes de AF, nivel de AF e fatores associados em pacientes com DM2 que vivem
em dreas remotas. Objetivos: Investigar a adesio a atividade fisica, descrever o nivel de AF e identificar

fatores associados a ele entre pacientes com DM?2 atendidos na atengao primdria a saide no Amazonas,
Brasil. Métodos: Trata-se de um estudo transversal descritivo. Os dados foram coletados entre 2020 e 2023,
com pacientes de unidades de atengio primdria a saiide na zona rural do Amazonas. O nivel AF foi avaliado
por meio do Questiondrio Internacional de Atividade Fisica, juntamente com questiondrios adicionais sobre
varidveis sociodemogrdficas e clinicas. Um nivel de significancia de 5% foi aplicado em todas as andlises.
Resultados: O estudo incluiv 965 participantes, dos quais 67,7% foram classificados como nio ativos e §0,5%
ndo atingiram as recomendagées de AF. Fatores positivamente associados com maior nivel de AF inclutram
ter =8 anos de educagio (OR = 1,80; IC 95%: 1,31 - 2,48), indice de massa corporal 230 kg/m’ (OR = 1,50;
1C 95%: 1,04 -2,17), adesdo aos medicamentos prescritos (OR = 1,71; IC 95%: 1,15 - 2,54), receber orien-
tagdo sobre atividade fisica (OR = 1,98; IC 95%: 1,49 - 2,64) e uma autopercepeio positiva de saiide (OR
=1,41; IC 95%: 1,00 - 1,98). Conclusio: Melhor nivel de AF foi associado com maior educagdo, obesidade,
adesdo & medicagio, orientagdo em AF e percepeies positivas de saiide. Esses achados ressaltam a importincia
de abordar miiltiplos fatores para promover AF entre pacientes com DM2 na drea rural do Amazonas.

Palavras-chave.: Atividade  fisica; Diabetes mellitus tipo 2; Atengdo Primdria & Saiide; Apreas rurais.
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Introduction

The importance and benefits of physical activity (PA)
are well-documented in the literature; however, insuf-
ficient PA levels have shown a growing trend world-
wide!. In Brazil, almost half of adults still do not meet
the World Health Organization’ recommendations
despite presenting a growing trend in the last 15 years®.
Physical inactivity and other factors contribute to the
rapid increase in chronic non-communicable diseases®.
On the other hand, the practice of PA is fundamental
for preventing and treating these diseases’.

Among chronic diseases, diabetes mellitus is a con-
dition that has been following a global growth trend,
with Brazil being one of the countries with the highest
incidence projection for the coming decades®. Vigitel
data indicate that 10,2% of Brazilian adults reported
having a diagnosis of diabetes mellitus, and in Manaus,
the capital of Amazonas the frequency was 8,2%’. More
specific attention is important, considering that type 2
diabetes mellitus (T2DM) represents more than 90%
of all disease cases. The practice of PA is one of the most
recommended nonpharmacological interventions for
its treatment®°, as it delays and prevents pre-diabetes.

To achieve these benefits through PA, the World
Health Organization has published guidelines for the
global population and guides countries in creating
their guidelines'’. In Brazil, in 2021, the Physical Ac-
tivity Guide for the Brazilian population was launched,
which recommends guidelines for the practice of PA in
all cycles of life’. In a more targeted way for T2DM,
the Brazilian Diabetes Society”® and the Ministry
of Health' have specific guidelines for people with
T2DM and the professionals involved in caring for
these people, including helping managers of Primary
Health Care (PHC) plan their actions. PHC is re-
sponsible for the first line of disease management; in
some contexts, it is the only one accessible™.

In PHC in the state of Amazonas, a study iden-
tified that more than half (58.8%) of the action goals
for preventing and managing T2DM included PA™,
according to the recommended guidelines. However,
the provision of actions for the practice of PA is not
necessarily reflected in better levels of PA level, as sev-
eral factors act as barriers to its practice. The literature
on data from Amazonas that describes the PA level
of people with T2DM is scarce. Therefore, we do not
know whether they meet the recommendations and
what factors are associated with PA.

Considering that Amazonas is the largest state in

territorial extension in Brazil, but only 4.2% of this
territory is urbanized, it is natural that there are dif-
ferences between its 62 cities. With vast tropical for-
est vegetation and an extensive river basin, the state
that represents most of the Legal Amazon® still faces
inequalities in access to healthcare when compared to
other regions of Brazil. In many cities far from urban
areas, PHC is the only health service available®. Dif-
ficulty accessing health services can negatively impact
the treatment of people with T2DM since adequate
management of the disease involves multidisciplinary
work and continuous and qualified monitoring®.
Given the importance of PA in managing T2DM
and Amazonas’s socio-geographical peculiarities, stud-
ies that provide evidence of helping promote health in
this state are necessary. Therefore, the objective of the
present study was to describe the PA levels of patients
with T2DM treated by PHC in cities in the interior
of Amazonas, verifying whether they meet PA recom-
mendations, and which factors are associated.

Methods
Study design

This is a cross-sectional study belonging to the car-
ried out in cities in Amazonas, Brazil, between August
2020 and March 2023. The study included people with
T2DM treated at PHC units and was approved by the
Human Research Ethics Committee of the Federal
University of Amazonas (registration: 3,937,812). The
consent of the state and municipal health departments
and the management of the PHC units was requested.
All participants signed informed consent forms.

Study population
The PHC units were randomly selected via electronic
draw to carry out the study. To recruit the participants,
the interviewers and the supervisor accompanied the
community health workers during routine home vis-
its to patients undergoing treatment for T2DM. At
the patient’s residence, the community health workers
introduced the interviewers to the patients and invit-
ed them to participate in the research. People with
T2DM followed by the PHC for at least 6 months
were included, and those with a cognitive impairment
that made it impossible to understand the question-
naires were excluded?!.

The sampling design considered 142 PHC units
distributed in 13 cities, with a margin of error of 5%
and a confidence level of 95%. Thus, 34 units were ob-
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tained, which corresponds to 955 patients. Proportion-
al stratified sampling was used to estimate the number
of interviews per city. The choice of patients for collec-
tion was carried out using the simple random sampling
method. This process is described in detail in the SAP-
PA methodology article*.

Data collection procedures and instruments

Data collection was carried out through individual in-
terviews at the PHC setting or the participants’ own
homes, depending on their choice. Before data collec-
tion, interviewers underwent training and repeatedly
applied the Study of Health in Primary Care of the
Amazon Population form. All questionnaires were up-
loaded in digital form and filled out by interviewers at
the time of collection.

In the first evaluation stage, tests were used to eval-
uate patients’ cognitive abilities. The 10-point Cogni-
tive Screener test’ and the figure recognition test®.
Patients who did not present cognitive impairment
continued to fill out the sociodemographic, clinical,
and behavioral information questionnaire and the In-
ternational Physical Activity Questionnaire (IPAQ)
short version®*.

Regarding the sociodemographic questionnaire,
patients answered questions related to sex (male/fe-
male), age (<50/ 50-59/ 260 years), color/race (brown/
other), marital status (with partner/without partner),
education (<5/ 5-8/ >8 years) and occupation (work or
retirement/ no occupation). For the clinical question-
naire, the questions were related to T2DM: time since
T2DM diagnosis (<5/ 5-9/ 210 years), use of medica-
tion for T2DM (yes/ no), and memory difficulty (yes/
no). The behavioral questionnaire asked about adher-
ence to T2DM management actions (yes/no), receipt
of guidance on PA (yes/no), and the comparison of
their health with that of other people of the same age
(equal/ worse/much worse/better/much better).

Patients responded to the frequency (days), duration
(minutes), and intensity (walk, moderate, vigorous) of
their PA practice in a usual week, considering all do-
mains to assess the level of PA.The following reference
values were considered to determine the metabolic
equivalent of the task: 3.3 for walking, 4.0 for moderate
activity, and 8.0 for vigorous activity. For classification
in the IPAQ, the following criteria were adopted:

e Low PA level: does not meet the criteria for mod-

erate or high PA level; Moderate PAL: a) 3 or more

days of vigorous PA, of at least 20 minutes per day;
b) 5 days or more of moderate PA or walking, for
at least 30 minutes per day; ¢) 5 days or more of
any intensity of PA that together reach at least 600
MET"’s (minute/week); High PA level: a) 3 or more
days of vigorous PA that reach a minimum of 1500
METs (minute/week); b) 7 days or more of any
combination of intensities that add up to at least
3,000 METs (minute/week). In the present study,
PA levels were grouped, and patients were classi-
fied into two categories: Active (those classified as
moderate or high PA level) and Non-Active (those
classified as low PA level).

In the next stage, anthropometric assessments were
carried out. Weight was measured using a digital scale
(model Digital Glass 7 FW, G-TECH), and height
was measured using a tape measure with a precision of
1 mm, with the participant in a full standing position
(in the Frankfort horizontal plane). From the weight
and height data, the body mass index was calculat-
ed using weight (in kilograms) divided by height (in
meters) squared. The criteria proposed by the World
Health Organization were followed for classification®.
body mass index values were categorized for the analy-
ses: <25 kg/m?/ 25-29.9 kg/m?*/ 230 kg/m’.

'The weekly intensity and frequency guidelines were

stratified from the national’®' and international®'%?¢

T2DM guidelines and the Physical Activity Guide
for the Brazilian Population' to check whether the
patient’s PA level meets the recommended recommen-
dations. The practice of 150 minutes of PA per week,
of moderate to vigorous intensity, referred to in the
IPAQ, was considered a reference, and patients were
classified as meeting or not meeting.

Statistical analysis

Descriptive statistics were used to analyze all variables.
The nominal frequencies were presented in absolute
and percentage values and the mean and standard devi-
ation values of continuous variables. Bivariate analysis
was used using the Chi-square test to evaluate the as-
sociation between PA level and nominal variables (sex,
age, color/race, marital status, education, occupation,
T2DM duration, body mass index, use of medications
tor T2DM, adhesion to shares at PHC, PA guidance,
memory difficulty, health perception). For continuous
variables (type of PA, METs), the Student t-test was
used for independent samples, and the Man-Whitney
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test was used for data that did not present homogene-
ity and normality. A significance level of p<0.05 was
considered for all bivariate analyses.

In the logistic regression analysis, variables that
showed significance of p<0.05 in the bivariate analysis
were included. Three crude models were made, group-
ing the variables according to their class (sociodemo-
graphic/clinical/behavioral). The final adjusted model
maintained the variables that presented a significance
of p<0.05 in the raw restricted models. The effect size
was estimated by the odds ratio (OR), considering the
significance level of p < 0.05 and the confidence inter-

val (CI) of 95%.

Results

The sample characteristics are presented in Table 1.
The majority were female (67.7%) and self-identified
as brown (74.4%), with an average age of 61.6 years,
and 60.8% were 60 years or older. Most lived with a
partner (57.5%) and had less than five years of educa-
tion (54.7%), with an average schooling period of 5.05
years. Additionally, 79.2% were employed, and the av-
erage duration since T2DM diagnosis was 8.05 years.
Regarding body mass index, the majority of individuals
were either in the overweight range (25-29.9 kg/mz2;
36.8%) or the obese range (= 30 kg/m2; 35.6%), high-
lighting a high frequency of excessive weight. The vari-
ables age (p < 0.002), marital status (p < 0.030), educa-
tion (p < 0.001), duration of T2DM (p = 0.043), body
mass index (p = 0.015), use of medication for T2DM
(p = 0.006), guidance for PA (p < 0.001) and health
comparison were associated with PA level, in the bivar-
iate analysis (Table 1).

As for pharmacological treatment, 81.6% of partici-
pants responded that they used medication for T2DM,
and only 27.4% stated that they participated in the dis-
ease management actions developed in the PHC. Just
over half of the participants (50.7%) stated that they had
received guidance on PA, and 54.9% had memory diffi-
culties. When comparing their health with that of other
people of the same age, the majority responded that they
thought it was better (33.7%) or the equal (32.1%).

Table 2 describes information regarding PA level
according to IPAQ. Only 32.4% of the sample reached
the PA recommended levels in this study and were clas-
sified as active. Walking was the prevalent type of PA
(118 minutes/week). Only 19.8% of participants met
the recommended PA level by T2DM guidelines of at

least 150 minutes of moderate to vigorous PA per week.

Participants who met the guidelines had the highest
frequencies and averages of positive PA level indicators.

'The variables that showed a significant association
in the bivariate analysis (Table 1) were included in the
logistic regression analysis (Table 3) and grouped into
three restricted crude models. In the sociodemographic
model, patients with eight or more years of education
were more likely to be active when compared to those
with less than 5 years of education (OR = 1.78; 95%
CI: 1.28 - 2.46). In the clinical model, patients with
a body mass index equal to or greater than 30 kg/m?
(OR =1.55; 95% CI: 1.09 - 2.21) were more likely to
be active. The group not taking medication for T2DM
was used as the reference in the analysis (OR = 1), and
those who were not taking medication were less likely
to be active (OR = 0.61; 95% CI: 0.41 - 0.89).

In the behavioral model, those who did not receive
PA guidance were less likely to be active when compared
to those who did (OR = 0.47; 95% CI: 0.35 - 0.62),
with the group that did not receive PA guidance used as
the reference category (OR = 1) in the analysis. Patients
who perceived their health to be better than others their
age tended to be more physically active (OR = 1.31;
95% CI: 0.94 - 1.82), and those who perceived their
health to be worse were less likely to be physically active
(OR = 0.61; 95% CI: 0.41 - 0.89), when compared to
those who perceived their health to be equal.

In the adjusted model, all variables statistically sig-
nificant in the crude model remained significant. Pa-
tients with eight or more years of education were 80%
more likely to be active than those with less than 5
years of education. As for body mass index, patients
with 30 or more kg/m* were 50% more likely to be
active than patients with 25 kg/m? or less.

Those who took medication for T2DM (OR = 1.71;
95% CI: 1.15 - 2.54) and those who received guidance
for PA (OR = 1.98; 95% CI: 1.49 - 2.64) were also
more likely to be active. Patients who perceived their
health to be better than others their age were 41%
more likely to be active, while for those who perceived
their health to be worse, the association remained in-

verse (OR = 0.64; 95% CI: 0.43 - 0.95).

Discussion

The present study revealed that most patients with
T2DM, attended by PHC in cities in the interior of
the Amazonas, have a low PA level and do not meet the
recommendations established by the main health insti-
tutions (at least 150 minutes of intense PA moderate
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Table 1 - Sociodemographic, clinical, and behavioral characteristics of the participants.

Physical activity level
Variables (N = 965) n % Active Not active p-value*
n (%) n (%)
312 (32.3) 653 (67.7)
Sex
Male 312 32.3 100 (32.1) 212 (32.5) 0.898
Female 653 67.7 212 (67.9) 441(67.5)
Age (years)
<50 169 17.5 63 (20.2) 106 (16.2)
50-59 209 21.7 84 (26.9) 125 (19.1) 0.002
>60 587 60.8 165 (52.9) 422 (64.6)
Color/ race
Brown 718 74.4 226 (72.4) 492 (75.3)
Other 247 25.6 86 (27.6) 161 (24.7) 0333
Marital status
With partner 555 57.5 195 (62.5) 360 (55.1) 0.030
Without partner 410 42.5 117 (37.5) 293 (44.9)
Education (years)
<5 527 54.7 141 (45.3) 386 (59.2)
58 162 16.8 56 (18.0) 106 (16.3) <0.001
>8 274 28.5 114 (36.7) 160 (24.5)
Occupation
Work or retirement 747 77.4 247 (79.2) 500 (76.6) 0.367
No occupation 218 22.6 65 (20.8) 153 (23.4)
Type 2 diabetes mellitus duration (years)
<5 363 37.9 120 (39.0) 243 (37.4)
5-9 339 35.4 121 (39.3) 218 (33.5) 0.043
210 256 26.7 67 (21.8) 189 (29.1)
Body mass index (kg/m?)
<25 265 27.6 71 (22.8) 194 (30.0)
25-299 353 36.8 112 (35.9) 241 (37.2) 0.015
230 341 35.6 129 (41.3) 212 (32.8)
Use of medications for type 2 diabetes mellitus
Yes 787 81.6 270 (86.5) 517 (79.2) 0,006
No 178 18.4 42 (13.5) 136 (20.8)
Adhesion to shares at Primary Health Care
Yes 264 27.4 83 (26.6) 181 (27.7) 0.716
No 701 72.6 229 (73.4) 472 (72.3)
Physical activity guidance
Yes 489 50.7 197 (63.1) 292 (44.7)
No 476 49.3 115 (36.9) 361 (55.3) <000t
Memory difficulty
Yes 530 54.9 170 (54.5) 360 (55.1) P
No 434 45.1 142 (45.5) 292 (44.7)
Health perception
Equal 310 32.1 102 (32.7) 208 (31.9)
Worse 241 25.0 57 (18.3) 184 (28.2)
Much worse 35 3.6 7(2.2) 28 (4.3) 0.002
Better 325 33.7 129 (41.3) 196 (30.0)
Much better 37 3.8 12 (3.8) 25 (3.8)

n (%) Absolute Frequency and Relative Frequency; % = Percentage; *Chi-Square Test.
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Table 2 — Level of physical activity according to International Physical Activity Questionnaire and Type 2 diabetes mellitus guidelines.

Percentage or

Type 2 diabetes mellitus guidelines

Meet

Does not meet

Variable Frequency or mean standard deviation Frequency or mverage p-value™*
(% or standard deviation)
188 (19.5) 777 (80.5)
Physical activity level (n or %)
Low 653* 67.7 16 (8.5) 637 (82.0) <0.001
Moderate 214* 22.2 84 (44.7) 130 (16.7)
High 98* 10.2 88 (46.8) 10 (1.30)
Type of physical activity (minute/week)
Walk 118" + 284 259 (395) 83.4 (238) <0.001
Moderate 95.8** +270 444 (471) 11.6 (30.1)
Vigorous 28.5** +135 139 (280) 1.67 (9.95)
METs (minutes/week)
Total 1005** + 2352 3853 (4004) 333 (837) <0.001
‘Wialk 391* +958 883 (1339) 275 (801)
Moderate 383** + 1081 1775 (1883) 46.3 (120)
Vigorous 228™ + 1081 1115 (2241) 13.3 (79.6)
METs = Metabolic Equivalent of the Task; *Frequency Absolute; **Mean; **Man-Whitney Test.
Table 3 — Logistic regression models results for odds of physical activity.
Variable Odds Ratio (CI 95%) p-value Odds Rat.io (CI 95%) p-value
Raw Adjusted
Model 1- Sociodemographic
Age (years)
<50 1.00 0.325 - -
50-59 1.23 (0.80 - 1.89) - -
>60 0.81 (0.55 - 1.18) - -
Marital status
No Companion 1.00 0.068 - -
With partner 1.29 (0.98 - 1.71) - -
Education (years)
<5 1.00 <0.001 1.00 <0.001
5-8 1.37 (0.93 - 2.02) 1.33 (0.90 - 1.97)
>8 1.78 (1.28 - 2.46) 1.80 (1.31 - 2.48)
Model 2 - Clinical - -
Type 2 diabetes mellitus duration (years) - -
<5 1.00 0.091 - -
5-9 1.11 (0.81 - 1.53) - -
>10 0.73 (0.51 - 1.05) - -
Body mass index (kg/m?)
<25 1.00 0.014 1.00 0.029
25-299 1.25 (0.87 - 1.78) 1.17 (0.81 - 1.69)
>30 1.55 (1.09 - 2.21) 1.50 (1.04 - 2.17)
Use of medications for Type 2 diabetes mellitus
No 1.00 0.012 1.00 0.007
Yes 1.63 (1.11 - 2.38) 1.71 (1.15 - 2.54)
Model 3 - Behavioral
Physical activity guidance
No 1.00 <0.001 1.00 <0.001
Yes 2.12 (1.60 - 2.80) 1.98 (1.49 - 2.64)
Health perception
Equal 1.00 0.012 1.00 0.027
Better 1.31 (0.94 - 1.82) 1.41 (1.00 - 1.98)
Much better 1.07 (0.51 - 2.24) 0.97 (0.45 - 2.05)
‘Worse 0.61 (0.41 - 0.89) 0.64 (0.43 - 0.95)

Much worse

0.53 (0.22 - 1.29)

0.59 (0.24 - 1.44)
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or vigorous). It was observed that having eight years or
more of education, body mass index equal to or greater
than 30 kg/m?, taking medication for T2DM, receiving
guidance on practicing PA, and perceiving one’s health
as better than that of other people of the same age are
positively associated with active PA level. In contrast,
worse health perception was negatively associated.

'The low adherence to PA recommendations among
patients with T2DM is worrying. The regular practice
of PA is one of the central nonpharmacological inter-
ventions in managing the disease?” It is associated with
significant benefits for its control and improved quality
of life. Furthermore, studies demonstrate that helps to
achieve HbA1c reduction of up to 0.7%%, reduces gly-
cemic variability®® and the incidence of complications
and death from the disease?*. This statement high-
lights the importance of developing effective strate-
gies to encourage and support PHC patients to adopt
a more active lifestyle, as national and international
guidelines already provide the necessary recommenda-
tions to achieve good results.

'The positive association between PA level and hav-
ing eight or more years of study reveals an interesting
relationship between educational level and adherence to
PA practice in people with T2DM. In Brazil, regard-
less of the disease, people with higher education have
a higher prevalence of PA. Data vary from 56% among
people with higher education and 20.6% among those
without formal education®, although this relationship
in the population with T2DM has not yet been estab-
lished. Previous studies have presented contradictory
results. One of the studies found no association®* and
another indicated an inverse association to that of the
present study*’. However, the literature still lacks studies
that investigate this relationship. Studies have focused
on education and literacy related to disease. Therefore,
valuing education as positively associated with PA re-
inforces the importance of an adapted approach in de-
livering actions, mainly considering that the patient un-
derstands the recommendations and how to do them™™.

The positive association between body mass index
equal to or greater than 30 kg/m? and PA level was
surprising and may give rise to additional reflections.
Although a higher body mass index is expected to be
related to a less active lifestyle’, a fact already present-
ed in other studies in the T2DM population®, the exis-
tence of this positive association suggests that patients
with a higher body mass index are possibly actively
seeking to engage in physical activities as part of their

strategies to improve health and control disease. How-
ever, this finding must be interpreted with caution, and
future research is needed to deepen the understanding
of this relationship and evaluate possible factors that
contribute to this contradictory association.
Medication used for T2DM was another factor
positively associated with PA level, with the number
of people not using medication for T2DM being low
(18.4%). Higher adherence to drug treatment compared
to non-drug treatment is a trend observed worldwide in
the management of T2DM. In the specific context of
the state of Amazonas, a study identified that only 5.8%
of PHC patients with T2DM simultaneously adhered
to both therapies (medication and non-medication)®.
Those patients who regularly use medications may be
more engaged in a comprehensive treatment plan, seek-
ing to balance medication therapy with positive lifestyle
changes. In this context, the combination of structural
and organizational organization and provision of ser-
vices in PHC, which includes the provision of medicines,
guidance, and behavioral prescriptions, is essential to
promote greater adherence to the proposed treatments®.
'The positive association between receiving guidance
for the practice of PA among patients with T2DM re-
inforces the importance of the role of health profes-
sionals in promoting the practice of PA. According to
a literature review, receiving information about PA is a
facilitator for achieving regular levels of PA, while the
absence of such guidance was considered a barrier®.
'Therefore, patients who receive guidance are more like-
ly to gain confidence and motivation to engage in reg-
ular PA, which can lead to better adherence to treat-
ment and disease control®”. In this sense, valuing the
importance of guidance for the practice of PA requires
a more comprehensive approach in PHC, with health
professionals acting as facilitators and motivators for
adopting a more physically active lifestyle®.
Regarding health perception, the study revealed
that patients who rated their health better than others
of the same age were more likely to be physically active.
This finding can provide relevant perspectives on psy-
chosocial factors that influence adherence to PA in pa-
tients with T2DM, confirming the study’s results and
highlighting personal motivation as a facilitator of this
adherence”. On the other hand, feelings of demotiva-
tion or hopelessness were defined as strong barriers®.
'This statement was also confirmed in our findings, with
the finding of a negative association between the per-
ception of health as worse and PA level. Health profes-
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sionals should consider the importance of addressing
self-esteem and emotional well-being in patients with
T2DM, offering psychosocial support and motivation-
al guidance to encourage them to adopt and maintain
an active lifestyle.

In short, our findings highlight that the PA level
among patients with T2DM in cities in the interi-
or of Amazonas is low and does not meet the ideal
goals for managing the disease, presenting associations
with sociodemographic, clinical, and behavioral. It is
important to emphasize that these interventions can
and should address PHC factors, aligning with evi-
dence-based practices to offer more eftective actions.
When considering the relationship between PA level
and PHC, it is essential to consider the peculiarities
of health services in the cities studied since access to
this most basic form of health care is affected by the
geographic characteristics of the Amazon region.
Therefore, it is crucial to develop public policies and
actions to improve this service’s access and provision.

Finally, this study has some limitations related to us-
ing questionnaires to measure variables. These limitations
include response bias, dependence on participants’self-re-
port, the possibility of memory errors when reporting
past physical activities, and difficulty differentiating be-
tween light, moderate, and vigorous activities, which may
affect the accuracy of the results. The study’s cross-sec-
tional nature does not represent a limitation, as the main
objective was to verify the relationships between the vari-
ables, not seeking to establish causality between them.
Furthermore, the study demonstrated methodological
robustness and strengths by overcoming careful sample
calculation, ensuring a representative sample of adequate
size, and strengthening the results’ reliability and validity.
It is worth highlighting that the study addressed a gap in
literature, as few similar studies were conducted in states
in the North region, especially in Amazonas.

In conclusion, the study revealed that most patients
with T2DM in the interior of Amazonas have a low
PA level and do not meet the recommendations for
regular practice. Factors such as education, body mass
index equal to or greater than 30 kg/m? medication use
for T2DM, orientation towards PA, and positive per-
ception of health are associated with greater PA. These
findings highlight the importance of strategies to pro-
mote an active and healthy lifestyle among patients
with T2DM. It is essential to encourage the adoption
of PA in PHC, considering psychosocial factors and
providing emotional support to patients. The findings

of this study can guide improvements in the approach
of health professionals and the development of more
effective policies for managing T2DM in Amazonas.
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ation “PAL”, which was not previously defined. It is
important to introduce it beforehand.

* Review the use of the term “users” when referring
to SUS users, as it does not carry the same meaning
in English.

* T also suggest a thorough review of all abbreviations
throughout the manuscript, as several mistakes
similar to those mentioned were identified.

¢ In the last paragraph, correct “sociogeographic” to
“socio-geographical”.

* A revision by a native speaker or professional trans-
lator is strongly recommended. Issues such as start-
ing the introduction with a conjunction and using
redundant expressions like *“recommendations rec-
ommended” indicate this need.

Methods

* Are the methodological procedures generally ap-
propriate?
Yes

* Are the procedures sufficiently detailed?
Partially

* Was the participant selection or recruitment proce-
dure adequate and clearly described?
No

* Were the instruments and their psychometric prop-
erties described?
Partially

e Is the data analysis plan adequate and well de-
scribed?

Rev. Bras. Ativ. Fis. Satde. 2025;30:¢0399

D) |

Page 12/14


https://creativecommons.org/licenses/by/4.0/

Fernandes et al.

Physical inactivity in diabetes

Partially

* Are the inclusion/exclusion criteria appropriate and
well described?
Partially

* Did the authors provide clarification about ethical
procedures?

Yes
Suggestions/Comments:

* Use “Study design” instead of “General design”.

* Ethical considerations should be grouped. I suggest
moving the sentence “the consent of the state and
municipal health departments, as well as the man-
agement of the UBS, was requested” to the para-
graph where the ethics committee approval number
is reported. Also, the ethics approval number differs
from the one cited in the referenced methodolog-
ical article.

* The sampling procedures described do not match
those reported in the referenced methodological
article: [https://pmc.ncbi.nlm.nih.gov/articles/
PMC9523521/]  (https://pmc.ncbi.nlm.nih.gov/
articles/PMC9523521/). 'That article used a 15%
margin of error, while the authors claim a 5% mar-
gin. Additionally, the methodological paper includ-
ed 10 municipalities, but the authors report 13.

* How were patients with the specific condition se-
lected? Was it from lists maintained by community
health workers (ACS), health information systems,
or through their attendance at health services? This
is unclear.

* Why analyze physical activity based on IPAQ _cat-
egories (low, moderate, vigorous)? Diabetes guide-
lines do not use this classification. It would be
better to use “meets recommendations” / “does not
meet recommendations”.

* 'The variable categories presented in the methods do
not match those in the results.

* The body mass index categories used were not
specified, nor was the instrument for measuring
weight and height.

* What reference guided the statistical analysis> Why
was p<0.05 chosen for variable retention in the ad-
justed model instead of p<0.20 or p<0.25? How was
the best model defined?

Results

* Are tables and figures appropriate and helpful?
No

* Does the number of illustrations comply with the

journal’s guidelines?
No

e Is the number of participants and information
about losses/refusals presented?
No

* Are participant characteristics adequately de-
scribed?
No

* Are results appropriately presented without unnec-
essary repetition?

No
Suggestions/Comments:

* 'The results do not match the categories described in
the methods. This makes it very difficult to analyze
the results and discussion. I suggest the entire con-
tent, from methods to results, be revised before re-
submission. For example, “Women” (gender) is used
in the results, “female” (sex) in the methods, and
“feminine” (sex) in the tables. This inconsistency re-
peats for variables like race/color (“mixed race” vs.
“Brown”), education (“Education”vs. “literate”), and
elderly classification. Additionally, the body mass
index categories used in the results were not defined
in the methods. This issue applies to all variables.

Discussion

* Are the main findings presented?
No

* Are the strengths and limitations discussed?
No

* Are the results discussed considering the study’s
limitations and existing knowledge?
No

* Are the potential contributions of the findings dis-
cussed?
No
Suggestions/Comments:

* 'The discussion cannot be properly analyzed until all
the issues identified in the methods and results are

addressed.

Conclusion

* Is the conclusion appropriate and coherent with the
objectives?
No

¢ Is the conclusion original?
No
Suggestions/Comments:

* The conclusion cannot be properly analyzed until
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all the issues identified in the methods and results
are addressed.

References

* Are the references current and sufficient?
Partially

* Are most references original research articles?
Yes

* Do the references comply with the journal’s format?
Partially

* Are in-text citations appropriate and accurate?
Partially
Suggestions/Comments:

* Review the reference formatting carefully and con-
sider updating some based on the comments pro-

Final Comments to the Authors

* 'The article’s topic is highly relevant and contributes
significantly to understanding the studied region.
However, methodological aspects and the presen-
tation of results need to be revised to avoid con-
ceptual errors in interpretation and improve clarity.
Additionally, a thorough textual review is necessary,
as pointed out throughout this review. I also rec-
ommend reflecting on the use of the short version
of the IPAQ_to study populations in the northern
region of Brazil. Consider whether this instrument
adequately captures physical activity related to
transportation (e.g., rowing a canoe) and work in
non-urbanized regions.

vided. Final Decision
Reject
Rev. Bras. Ativ. Fis. Saide. 2025;30:¢0399 [D)sy ] Page 14/14


https://creativecommons.org/licenses/by/4.0/

