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Abstract – The objective was to systematically search and synthesize the evidence available in the literature about 
the effect of physical exercise interventions Primary Health Care (PHC), carried out in Brazil, on cardiometabolic 
risk factors. The search was performed in the PubMed, Virtual Health Library and Web of Science databases. 
The inclusion criteria were: studies with physical activity (PA) interventions or exercise in PHC; carried out in 
Brazil; population aged >18 years; at least one cardiometabolic risk factor assessed pre and post-intervention. The 
“Health Sciences Descriptors” were used to define the search descriptors: “physical activity” OR “exercise” OR 
“motor activity” AND “primary health care” OR “health centers” OR “primary care” AND “Brazil”. The selection 
phases were performed by pairs of blinded researchers and the conflicts were decided by a third evaluator. Jadad 
scale was used to assess the methodological quality of the articles included. In total, 1,817 articles were found and 
26 duplicates excluded, leaving 1,791 for reading of titles. The abstracts of 105 articles were read, and 53 articles 
were read in full. Finally, 06 articles were considered eligible and included in the review. The cardiometabolic risk 
factors evaluated in the included studies were body mass index (4 studies), waist-hip ratio (1 study), fat percentage 
(1 study), blood pressure (2 studies), lipid profile (1 study), inflammatory profile (1 study), and aerobic capacity (3 
studies). It is concluded that there is insufficient evidence in the literature about the effect of exercise interventions 
in PHC with a focus on cardiometabolic risk factors.
Key words: Cardiovascular Diseases; Health; Metabolic Diseases; Physical Activity; Unified Health System.

Resumo – O objetivo foi buscar sistematicamente e sintetizar as evidências disponíveis na literatura acerca do efeito 
de intervenções com exercício físico na Atenção Primária à Saúde (APS), realizadas no Brasil, sobre os fatores de risco 
cardiometabólicos. A busca sistemática foi realizada nas bases de dados PubMed, Biblioteca Virtual em Saúde e Web of 
Science. Foram incluídos estudos com intervenção de AF ou exercício na APS; realizadas no Brasil; com população >18 
anos de idade; pelo menos um fator de risco cardiometabólico avaliado pré e pós intervenção. Utilizou-se o Descritores 
em Ciências da Saúde para definir os descritores de busca: “physical activity” OR “exercise” OR “motor activity” AND 
“primary health care” OR “health centers” OR “primary care” AND “Brazil”. As fases de seleção foram realizadas por pares 
e com cegamento e os conflitos decididos por um terceiro avaliador. Utilizou-se a escala de Jadad para avaliar a qualidade 
metodológica dos artigos incluídos. Foram encontrados 1.817 artigos e excluídas 26 duplicatas, restando 1.791 para leitura 
dos títulos. Foram lidos 105 resumos e 53 artigos na íntegra. Por f im, 06 artigos foram considerados elegíveis e incluídos 
na revisão. Os fatores de risco cardiometabólicos avaliados nos estudos incluídos foram índice de massa corporal (4 estudos), 
razão cintura quadril (1 estudo), percentual de gordura (1 estudo), pressão arterial (2 estudos), perfil lipídico (1 estudo), 
perfil inflamatório (1 estudo) e capacidade aeróbica (3 estudos). Conclui-se que não há evidências suficientes na literatura 
sobre o efeito das intervenções de exercícios na APS com foco nos fatores de risco cardiometabólicos.

Palavras-chave: Atividade Física; Doenças Cardiovasculares; Doenças Metabólicas; Saúde; Sistema Único de Saúde.
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INTRODUCTION
Physical inactivity has been the target of major concern by health 

entities around the world. For example, the World Health Organization 
(WHO) released a document entitled the “Global action plan on physical 
activity 2018-2030: more active people for a healthier world” which aims 
to reduce physical inactivity by 15% by 20301. This concern is based on 
scientific foundations that show physical inactivity is one of the main factors 
contributing to global mortality2. In addition, it is estimated that between 
4 and 5 million deaths in the world could have been avoided if the world 
population practiced more physical activity (PA)3,4. Specifically in Brazil, in 
2021, the prevalence of adults (>18-year-old) who did not reach a sufficient 
PA level was 48.2%5.

This scenario creates a warning for official bodies, as the physical inactivity 
prevalence is strongly linked to the development of cardiovascular and 
metabolic diseases and the increase in cardiometabolic risk factors, such 
as insulin resistance and type 2 diabetes mellitus5, arterial hypertension6, 
increase in abdominal adiposity, obesity and dyslipidemia, in addition to 
the increase in the inflammatory state7,8. Furthermore, the literature has 
shown that adults who have a higher aerobic capacity have a lower risk of 
premature mortality and adverse health-related events. It is noteworthy that 
this variable is fully interconnected with the regular practice of physical 
exercise9. Thus, it is highlighted that cardiometabolic diseases are the leading 
cause of death in the world, it is essential to implement public policies and 
evaluations of PA programs for the control of these diseases worldwide, 
including in Brazil10.

The programs that aim to encourage the regular PA practice and physical 
exercise, especially in the public sphere through the Brazilian Unified 
Health System (Sistema Único de Saúde - SUS), emerge as an important 
strategy for the metabolic disease prevention and control11, in addition, to 
generating lower public health costs in the country12. The SUS includes 
a public policy proposal divided into three levels, primary, secondary, and 
tertiary health care. Primary Health Care (PHC) is considered the main 
gateway for users to access the services of the health system and it aims to 
offer universal access and health promotion program, and actions to prevent 
disease13. Thus, primary care services are focused on prevention and health 
promotion strategies for the population, aiming at the main determinants 
of health, including PA.

Thus, understanding and evaluating the characteristics, implementation 
factors, and results of PA and physical exercise interventions in PHC is an 
important strategy aid for managers and health professionals, in order to 
improve the practices involved in this context. In addition, considering that 
cardiometabolic diseases are the main cause of death in the world14, PA and 
exercise programs have been shown to reduce risk factors for these diseases, 
such as body mass index (BMI), body composition, aerobic capacity, blood 
pressure (BP), resting heart rate (HR), low density lipoprotein (LDL), high 
density lipoprotein (HDL), triglycerides (TG), total cholesterol (TC), protein 
C-reactive (CRP), tumor necrosis factor alpha (TNFα), interleukin 6 (IL-6), 
interleukin 10 (IL-10), and blood glucose15-23.
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Thus, the objective of this study was to systematically search and 
synthesize the evidence available in the literature about the effect of physical 
exercise interventions Primary Health Care (PHC), carried out in Brazil, on 
cardiometabolic risk factors.

METHODS
This systematic review followed the PICOS strategy and the methodological 

recommendations of the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA), proposed by Galvão et al.24, and is registered 
on the PROSPERO platform under the number CRD42020209702.

For eligibility criteria, the following inclusion criteria were adopted: 
a) studies with a PA intervention or physical exercise in PHC; b) studies 
carried out in Brazil; c) target population over 18 years of age; d) with at 
least one cardiometabolic risk factor and being evaluated before and after 
the intervention; e) in English and/or Portuguese; f ) published in the last 
10 years ( January 2010 to September 2020); g) original articles. Exclusion 
criteria were: a) review (systematic; narrative; integrative and meta-analysis); 
b) cross-sectional studies; c) theses and monographs; d) abstracts; e) duplicate 
publications; f ) studies with an animal model; g) interventions aimed at 
assessing mental health status; h) PA intervention or exercise combined with 
drug therapy, diet, and/or counseling.

The cardiometabolic risk factors considered were: a) factors related to obesity 
and abdominal adiposity: BMI, waist-hip ratio (WHR), body fat percentage; 
b) cardiovascular factors: resting and ambulatory BP and HR; c) factors related 
to insulin resistance: glycemia and fasting or postprandial insulin; d) factors 
related to dyslipidemia: TC, HDL, LDL, very low-density lipoprotein (VLDL), 
non-LDL, and TG; e) inflammatory markers: CRP, TNFα, IL-6, IL-10; f ) 
aerobic capacity assessment performed by field or ergometric test.

To find descriptors that would result in the best selection of articles, 
the Health Sciences Descriptors (DeCS) were used as a strategy for the 
systematic database search. The databases searched were PubMed, Virtual 
Health Library (VHL), and Web of Science. For the searches, the following 
descriptors were used in English: “physical activity” OR “exercise” OR “motor 
activity” AND “primary health care” OR “health centers” OR “primary 
care” AND “Brazil”. For the PubMed and Web of Science databases, terms 
with the Boolean operator “NOT” were also added: NOT “review” NOT 
“systematic review” NOT “cross-sectional study” NOT “cross-sectional” NOT 
“observational study” NOT “diet”. The search was limited to 10 years of 
scientific production, covering the period from January 2010 to September 
2020.

Before starting the selection of studies, which was divided into three phases, 
duplicate articles were excluded. Subsequently, the first phase was carried out, 
which consisted of reading the titles and excluding those that met the exclusion 
criteria (systematic reviews, meta-analysis, cross-sectional studies, studies 
with an animal model). Next, the abstracts were read and, finally, studies that 
appeared to meet all the inclusion criteria were read in full. This entire process 
was carried out using the Rayyan Qatar Computing Research Institute (Rayyan 
QCRI) software, except for the full reading.
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To reduce bias in the studies selection, all selection and eligibility phases were 
performed by blinded pairs of researchers, through the Rayyan platform, and 
any conflicts between the pairs were decided by a third evaluator. To extract data 
from the articles, a pilot form in Microsoft Excel® software (version 2019) was 
used, by two reviewers, one of whom extracted the information while the other 
carried out the verification of the extraction. The extraction form contained 
information on the entire methodology employed by the included study and 
the main results.

A manual search was performed in the reference lists of the articles included 
in this review and, after reading the titles of all references, 24 articles were 
selected for full reading, however, none of them met the inclusion criteria for 
this study. The criteria considered for this search were studies with the terms 
“PHC”, “physical exercise”, or “physical activity” contained in the title and that 
were considered as a potential article for inclusion in the review.

The methodological quality of the included studies was assessed by two 
reviewers, and, in case of disagreement, a third reviewer was consulted in 
order to reach a consensus. To analyze the methodological quality of the 
included articles, the Jadad scale was used, which contains a list of five 
questions that assess three different aspects of clinical trials: randomization, 
blinding, and description of losses and exclusions from the study, resulting 
in a score that can range from 0 to 5. Studies with scores below 3 were 
considered to present a high risk of bias25. The scale questions are: A= Was 
the study described as randomized? B= Has the method for generating the 
randomization sequence been described and is it appropriate? C= Was the 
study described as double-blind? D= Has the double-blind method been 
described and is it appropriate? E= Was there a description of exclusions 
and dropouts following the study?

RESULTS
In total, 1,817 articles were found (PubMed: 609; VHL: 56; Web of 

Science: 1,152). Twenty-six duplicate articles were excluded, totaling 1,791 for 
reading the titles. Of these, 1,686 were excluded and 105 articles remained 
for reading the abstracts. Of these, 3 were excluded for not being performed 
in Brazil, 39 for not presenting a PA or exercise intervention, or not being 
performed in PHC, 1 for not including the target age group, 6 for presenting 
a PA intervention or exercise combined with drug therapy or diet, and 3 for 
being a review, thesis, or congress abstract. For the third phase, 53 articles 
were selected for full reading, of these, 1 was excluded for not being performed 
in Brazil, 36 for not presenting a PA or exercise intervention or not being 
performed in PHC, 1 for not including the target age group, 7 for not 
considering at least one of the stipulated cardiometabolic risk factors, 1 for 
presenting a PA intervention or exercise combined with drug therapy or 
diet, and 1 transversal study. At the end of the process described, 06 articles 
met the inclusion criteria and were selected for this review. Figure 1 shows 
the study search process, and the results and reasons for exclusion from the 
abstract to the full reading phase.
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Figure 1. Flowchart of identification, selection and reasons for excluding articles

Table 1 presents the analysis of the methodological quality of the articles 
included in this review, according to the Jadad scale25.

Table 1. Methodological quality analysis of the articles included (Jadad scale25).

Studies
Question Scores

Final Score
A B C D E

Benedetti et al.26 2020 1 0 0 0 1 2
da Cunha et al.17 2010 1 0 0 0 1 2

Lima et al.19 2019 0 0 0 0 1 1
Nakamura et al.27 2015 0 0 0 0 1 1

Papini et al.20 2014 0 0 0 0 1 1
Vianna et al.28 2012 1 1 0 0 1 3
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Table 2 presents the characteristics of the original articles included in the 
review. Study samples varied in terms of location, sample size, age, and groups. 
For the groups that underwent a physical exercise intervention for which the 
data were extracted for this review, a common terminology was adopted EG 
for Exercise Group. For the other groups, the same terminology indicated by 
the authors of the included studies was used, although these data were not 
extracted, as they are not the focus of this review.

Table 2. Characterization of included studies.

Author, year Location Sample
Age (average 

or range)
Groups

Benedetti et al.26 
2020

Florianopolis (SC) Outset=114 > 60 Outset: EG=52, 
CG=26; BCG=36;

3 months=74 3 months: EG=33, 
CG= 23, BCG=18

da Cunha et al.17 
2010

Juazeiro do Norte 
(CE)

n=98 > 60 EG=58, CG=40

Lima et al.19 2019 Rio de Janeiro 
(RJ)

Outset =182 30 to 74 Outset: EG=86, 
DAG=48, PIG= 348

12 months=144 12 months: EG=53, 
DAG=43, PIG=48

Nakamura et al.27 
2015

Rio Claro (SP) n=440 > 20 EG=440

Papini et al.20 
2014

Rio Claro (SP) Outset =36 56.8±11.4 Outset: EG=36
12 months=13 12 months: EG=13

Vianna et al.28 
2012

Santa Cruz de 
Minas (MG)

n=70 EG:68.6±5.9 EG=35
CG:69.8±8.05 CG=35

Note. EG: Exercise Group; CG Control Group; BCG: Behavior Change Group; DAG: Declared Active Group; PIG: Physically 
Inactive Group; SC: Santa Catarina; CE: Ceará; RJ: Rio de Janeiro; SP: São Paulo; MG: Minas Gerais.

Table  3 presents the methodology characteristics used in the physical 
exercise interventions in the studies included in this review, as well as the results 
obtained by these exercise interventions, through the cardiometabolic risk 
factors considered, and the significant effects of the interventions (improvement, 
worsening, or maintenance).

Table 3. Characteristics of the interventions of the included studies.

Author, year Time
Sessions x 
Duration

Type of 
exercise

Intensity Results

Benedetti et al.26 
2020

3 months
3x/week Aerobic and 

resistance
50-80% of Max 
Aerobic Power

BMI = o
60 min

da Cunha et al.17 
2010

4 months
3x/week

Walking and 
stretching

55-75% of Max 
HR

BMI = +

45 min
% Fat = o

Aerobic C. = +

Lima et al.19 
2019

12 months

3x/week

Aerobic, 
strength, 

stretching, and 
walking

Range from light 
to vigorous

SBP = +

30-60 min

Light (Borg 1-3) DBP = +
Moderate  
(Borg 5-6)

TC = +

Vigorous  
(Borg 7-8)

LDL = +
HDL = o
TG = +

Note. HR: heart rate; Max: maximum; SPE: subjective perception of effort; min: minutes; (+): improvement; (-): worsens; 
(o): maintenance; BMI: body mass index; WHR: waist-to-hip ratio; Aerobic C.: aerobic capacity; TC: total cholesterol; LDL: 
low-density lipoprotein; HDL: high density lipoprotein; TG: triglycerides; SBP: systolic blood pressure; DBP: diastolic blood 
pressure; CRP: C-reactive protein; IL10: interleukin 10; IL6: interleukin 6; TNF𝛼: tumor necrosis factor alpha. Note: for the 
effects of the intervention, statistically significant results were considered.
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Author, year Time
Sessions x 
Duration

Type of 
exercise

Intensity Results

Nakamura et al.27 
2015

10 years

2x/week Aerobic, 
strength, 

flexibility, agility, 
coordination, 

balance, 
stretching and 

walking

Moderate 
Intensity

Aerobic C. = +
60 min

Papini et al.20 
2014

12 months

2x/week

Aerobic, 
strength, 

stretching and 
walking

Walking: 
moderate (60-

70% of HR peak 
and SPE between 

13-15 points)

BMI = o

60 min

WHR = o
CRP = +
TNFα = +
IL6 = o
IL10 = o

Insulin = o

Vianna et al.28 
2012

4 months

3x/week Water aerobics, 
weight-training, 

walking and 
stretching

Aerobic: 
moderate (55-

65% of Max HR 
and SPE between 

12-13 points)

BMI = o

60 min
Flexibility: 
PERFLEX  

(31-60: normal)

SBP = o

DBP = -

Aerobic C. = +

Note. HR: heart rate; Max: maximum; SPE: subjective perception of effort; min: minutes; (+): improvement; (-): worsens; 
(o): maintenance; BMI: body mass index; WHR: waist-to-hip ratio; Aerobic C.: aerobic capacity; TC: total cholesterol; LDL: 
low-density lipoprotein; HDL: high density lipoprotein; TG: triglycerides; SBP: systolic blood pressure; DBP: diastolic blood 
pressure; CRP: C-reactive protein; IL10: interleukin 10; IL6: interleukin 6; TNF𝛼: tumor necrosis factor alpha. Note: for the 
effects of the intervention, statistically significant results were considered.

The intervention time ranged from 3 months to 10 years, the sessions were 
performed between 2 and 3 times a week, and the duration was between 30 and 
60 minutes. Regarding the type of exercise offered, aerobic and resistance 
(strength) exercises were the most prevalent, followed by stretching. Different 
intensities and measures were considered; however, the moderate intensity was 
the most frequent.

Although other cardiometabolic risk factors were considered for the selection 
of studies, such as factors related to insulin resistance, no studies were found 
that evaluated these variables.

DISCUSSION
Physical inactivity is a major problem for public health and an important 

risk factor for cardiovascular and metabolic disease. As a result, concerns about 
the subject have become recurrent, encouraging the evaluation of interventions 
with exercise and PA in the public health system3,29. Thus, the aim of the current 
systematic review was to systematically search and synthesize the evidence 
available in the literature about the effect of physical exercise interventions in 
PHC, carried out in Brazil, on cardiometabolic risk factors. Through the search 
strategy used, 06 articles were selected for the review, demonstrating the lack 
of studies in Brazil with physical exercise interventions in PHC focusing on 
cardiovascular health. Consequently, the evidence regarding the effect of the 
interventions is inconclusive.

The population studied in this study varied from adults to older adults. 
The study interventions lasted from 3 months to 10 years, with a frequency of 
2 to 3 times a week, sessions of 30 to 60 minutes, and a prevalence of aerobic, 

Table 3. Continued...
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resistance (strength) and stretching exercises, however, some interventions also 
adopted flexibility exercises, coordination, balance, agility27, and water aerobics28. 
The frequencies and durations of the sessions are the most commonly adopted 
in interventions carried out in public health contexts, as well as the types of 
exercise used, as they are easy to apply, using materials such as brooms and 
plastic bottles for resistance training and walking for aerobic workouts.

Several methods were used to control intensity in the included studies, such 
as percentage range of maximum aerobic power26, maximum HR17,28, peak 
HR20, rate of subjective perceived exertion scales19,20,28, an HR monitor20, and 
an exercise flexibility scale28.

The cardiometabolic risk factors evaluated in the included articles were 
BMI17,20,26,28, WHR 20, aerobic capacity17,27,28, body composition17, lipid 
metabolism19, glucose metabolism20, inflammatory markers20, and resting BP19,28. 
It is noteworthy that the evaluation of the variables BMI, WHR, aerobic capacity, 
body composition, and BP are easily accessible and, thus, these variables are 
widely used in public health interventions, particularly considering the difficulty 
of performing more robust assessments in these contexts. More robust evaluation 
methods were used only to obtain the lipid profile and inflammatory markers, 
which were performed using laboratory tests.

Considering the main results of this review, the improvement in aerobic 
capacity stands out in the 3 studies that evaluated this parameter, after 
4 months17,28 and 10 years27 of intervention. Aerobic capacity was assessed by 
indirect methods in the 3 studies, such as the WT6 walk test17, 1600-meter 
walk test28, and AAHPERD’s walking test27. It should be noted that indirect 
measures may lead to some limitations in the results of the studies.

Four studies in this review assessed BMI, however, only one showed 
improvement in this parameter after 4 months17, while the others showed 
maintenance of its values after 3 months26, 12 months20, and 4 months28 of 
intervention. A systematic review and meta-analysis evaluated the effect of 
physical exercise on anthropometric measures, with studies longer than 3 months 
of intervention, showed that aerobic and resistance exercise of moderate to 
vigorous intensity significantly reduced the BMI of participants in the included 
studies30. It is noteworthy that diet was not controlled in any of the studies 
included in this review. Of the studies included and cited for BMI, only the 
control group for the intervention by da Cunha et al.17 presented worsening 
in the results. These data become relevant and need attention, as obesity can 
directly contribute to the incidence of cardiometabolic risk factors, such as 
dyslipidemia, type 2 diabetes mellitus and arterial hypertension, in addition to 
leading to the development and mortality from diseases cardiovascular diseases, 
regardless of other cardiometabolic risk factors31.

BP was evaluated in two studies. In the study by Lima et al.19 there was 
an improvement in systolic and diastolic BP after 12 months of follow-up. 
However, in the study by Vianna et al.28, after 4 months of intervention, there 
was the maintenance of systolic BP and worsening of diastolic BP. Due to 
the low number of studies included and considering the synthesis of results, 
there is no evidence that interventions with physical exercise in PHC improve 
BP. Considering that both studies applied aerobic and resistance exercises in 
their interventions, a systematic review conducted by Rocha et al.32 found that 
combined training induced BP reductions. The duration of the intervention in 
the study by Vianna et al.28 may have influenced the BP result (maintenance in 
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systolic and worsening in diastolic). A study that aimed to investigate whether 
post-exercise hypotension remains constant in hypertensive older women who 
do not use medication, found that BP was reduced after an acute session of 
moderate-intensity exercise, however, the acute hypotensive effect did not occur 
after 12 weeks of training33.

The lipid profile was evaluated by Lima et al.19 and showed improvement in TC, 
LDL, and TG, as well as maintenance in HDL after 12 months of intervention 
for the group that practiced supervised exercise, and worsening in TC, LDL, 
and TG for the group considered physically inactive. The inflammatory profile 
was analyzed by Papini et al.20, showing improvements in CRP and TNFα 
and maintenance in IL-6, IL-10, and insulin. However, considering the low 
methodological quality of the included studies and the lack of other studies, it 
is not possible to confirm the evidence of the effect of physical exercise offered 
in PHC on these parameters.

Among included studies, 01 was carried out in Santa Catarina, 01 in Ceará, 
01 in Rio de Janeiro, 02 in São Paulo, and 01 in Minas Gerais, demonstrating 
a higher prevalence of this type of study in the Southeast region of Brazil. 
A similar result was found in a systematic review carried out by Becker et al.34, 
in which the authors justify this prevalence by the greater concentration of 
researchers, research centers, and postgraduate courses in the Southeast region.

Regarding the analysis of the methodological quality of the included studies, 
performed using the Jadad scale25, it was observed that most studies scored less 
than three points, indicating a high risk of bias in the methodology. The only 
study that obtained a score equal to three was by Vianna et al.28, highlighting 
the need for more robust studies, particularly randomized trials, focusing on 
the provision of physical exercise for the adult and older populations in PHC. 
However, there is difficulty in carrying out randomized studies in the context 
of PHC, especially considering the lack of records of users of health units, in 
addition to the difficulty in making contact using existing records (refusal to 
participate, wrong or non-existent telephone contacts), making it impossible 
to create a list of individuals for randomization.

Taking into account that the characteristics of the Brazilian health system (i.e. 
universal and free access to health actions and acting to reduce social disparity) 
provide several opportunities for the development of actions to promote health 
through the practice of physical exercise35, the findings of this systematic review 
could encourage the implementation of more physical exercise interventions 
in PHC and raise an alert about the absence of studies carried out in PHC 
focusing on the cardiovascular health of users. In addition, the evidence shown 
here could contribute to public policies and the actions of health managers 
in Brazil. However, some issues need to be better investigated, especially the 
barriers to the implementation of these programs, such as factors of adherence 
of the target audience, bureaucratic actions, organizational structure, and the 
population’s lack of knowledge regarding the inclusion of PA in PHC, reflecting, 
thus, the reality of PA and exercise interventions in PHC.

This review has some limitations, and we can highlight the methodological 
quality of the included studies, since five of the six articles included presented a 
high risk of bias and, of these, most did not present the randomization sequence 
method and did not describe the study as double-blind, in addition to the number 
of databases searched and the limited search period. However, as the strengths 
of this review, it is noteworthy that the articles were published in important 
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peer-reviewed journals, in addition to the presentation of the methodological 
quality, the phases carried out by pairs and with blinding, and the preparation 
of spreadsheets to ensure data extraction quality and for conflict analysis.

CONCLUSION
It is concluded that there is insufficient evidence in the literature about the 

effect of physical exercise interventions in PHC carried out in Brazil, with 
a focus on cardiometabolic risk factors that were considered for this review. 
Furthermore, the studies included in this review present limitations in the 
methodologies used, therefore, there is a need for further studies on the subject, 
particularly controlled, randomized, and with less methodological bias.

COMPLIANCE WITH ETHICAL STANDARDS

Funding
This work was supported by the grant from the Research Support Foundation 

of the State of Minas Gerais (FAPEMIG).

Ethical approval
This research is in accordance with the standards set by the Declaration of 

Helsinki.

Conflict of interest statement
The authors have no conflict of interests to declare.

Author Contributions
Conceived and designed the experiments: KAB, BTGB, AFACS, GLC, 

RBFV, LFB, CBP; Performed the experiments: KAB, BTGB, AFACS, GLC, 
RBFV, LFB, CBP; Analyzed the data: KAB, CBP; Wrote the paper: KAB, 
CBP; Critical analysis: KAB, BTGB, AFACS, GLC, RBFV, LFB, ACRA, 
GMP, CBP.

References
1. WHO: World Health Organization. Global action plan on physical activity 2018–2030: more 

active people for a healthier world [Internet]. Geneve: WHO; 2018 [cited 2021 Mar 20]. 
Available from: https://apps.who.int/iris/bitstream/handle/10665/272722/9789241514187-
eng.pdf

2. World Health Organization. WHO guidelines on physical activity and sedentary behaviour. 
Geneve: WHO; 2020.

3. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT, et al. Effect of physical 
inactivity on major non-communicable diseases worldwide: an analysis of burden of 
disease and life expectancy. Lancet. 2012;380(9838):219-29. http://dx.doi.org/10.1016/
S0140-6736(12)61031-9. PMid:22818936.

https://doi.org/10.1016/S0140-6736(12)61031-9
https://doi.org/10.1016/S0140-6736(12)61031-9
https://pubmed.ncbi.nlm.nih.gov/22818936


Rev Bras Cineantropom Desempenho Hum 2023, 25: e86876 11/13

Brunheroti et al.Exercise interventions in Primary Care on cardiometabolic risk factors

4. Strain T, Brage S, Sharp SJ, Richards J, Tainio M, Ding D, et al. Use of the prevented 
fraction for the population to determine deaths averted by existing prevalence of physical 
activity: a descriptive study. Lancet Glob Health. 2020;8(7):e920-30. http://dx.doi.
org/10.1016/S2214-109X(20)30211-4. PMid:32562648.

5. Brasil. Ministério da Saúde. Secretaria de Vigilância em Saúde. Departamento de Análise 
em Saúde e Vigilância de Doenças Não Transmissíveis. Vigitel Brasil 2021: vigilância 
de fatores de risco e proteção para doenças crônicas por inquérito telefônico. Brasília: 
Ministério da Saúde; 2021.

6. Barroso WK, Rodrigues CIS, Bortolotto LA, Mota-Gomes MA, Brandão AA, Feitosa 
ADM. et al. Diretrizes Brasileiras de Hipertensão Arterial – 2020. Arq Bras Cardiol. 
2021;116(3):516-658. http://dx.doi.org/10.36660/abc.20201238.

7. Després JP, Cartier A, Côté M, Arsenault BJ. The concept of cardiometabolic risk: 
bridging the fields of diabetology and cardiology. Ann Med. 2008;40(7):514-23. http://
dx.doi.org/10.1080/07853890802004959. PMid:18608131.

8. Hariharan R, Odjidja EN, Scott D, Shivappa N, Hébert JR, Hodge A, et al. The dietary 
inflammatory index, obesity, type 2 diabetes, and cardiovascular risk factors and diseases. 
Obes Rev. 2022;23(1):e13349. PMid:34708499.

9. Kaminsky LA, Arena R, Ellingsen Ø, Harber MP, Myers J, Ozemek C,  et  al. 
Cardiorespiratory fitness and cardiovascular disease - The past, present, and future. 
Prog Cardiovasc Dis. 2019;62(2):86-93. http://dx.doi.org/10.1016/j.pcad.2019.01.002. 
PMid:30639135.

10. Précoma DB, Oliveira GMM, Simão AF, Dutra OP, Coelho OR, Izar MCO, et  al. 
Updated Cardiovascular Prevention Guideline of the Brazilian Society of Cardiology - 
2019. Arq Bras Cardiol. 2019;113(4):787-891. PMid:31691761.

11. Malta DC, Bernal RTI, Lima MG, Araújo SSC, Silva MMA, Freitas MIF,  et  al. 
Noncommunicable diseases and the use of health services: analysis of the National Health 
Survey in Brazil. Rev Saude Publica. 2017;51(Supl 1):4s. PMid:28591353.

12. Florindo AA, Nakamura PM, Farias Júnior JC, Siqueira FV, Reis RS, Cruz DK, et al. 
Promoção da atividade física e da alimentação saudável e a saúde da família em municípios 
com academia da saúde. Rev Bras Educ Fís Esporte. 2016;30(4):913-24. http://dx.doi.
org/10.1590/1807-55092016000400913.

13. Mendes EV. As redes de atenção à saúde. / Eugênio Vilaça Mendes. Brasília. Organização 
Pan-Americana da Saúde. 2011;549:il.

14. Nascimento BR, Brant LCC, Oliveira GMM, Malachias MVB, Reis GMA, Teixeira 
RA, et al. Cardiovascular Disease Epidemiology in Portuguese-Speaking Countries: data 
from the Global Burden of Disease, 1990 to 2016. Arq Bras Cardiol. 2018;110(6):500-11.  
PMid:30226906.

15. Meurer ST, Lopes ACS, Almeida FA, Mendonça RD, Benedetti TRB. Effectiveness 
of the VAMOS strategy for increasing physical activity and healthy dietary habits: a 
randomized controlled community trial. Health Educ Behav. 2019;46(3):406-16. http://
dx.doi.org/10.1177/1090198118820095. PMid:30636448.

16. Ribeiro F No, Lopes GH. Body composition modifications in people with chronic spinal 
cord injury after supervised physical activity. J Spinal Cord Med. 2011;34(6):586-93. 
http://dx.doi.org/10.1179/2045772311Y.0000000038. PMid:22330114.

17. da Cunha R, de Assunção Ferreira M, Bezerra J, Guerra I, Dantas E. Aerobic capacity 
of elderly women engaged in controlled physical activity. J Hum Kinet. 2010;23(1):63-9. 
http://dx.doi.org/10.2478/v10078-010-0008-3.

18. Ogalha C, Luz E, Sampaio E, Souza R, Zarife A, Gomes M No, et al. Randomized, 
clinical trial to evaluate the impact of regular physical activity on the quality of life, 
body morphology and metabolic parameters of patients with AIDS in Salvador, Brazil. 
J Acquir Immune Defic Syndr. 2011;57(3, Suppl 3):S179-85. http://dx.doi.org/10.1097/
QAI.0b013e31821e9bca. PMid:21857315.

https://doi.org/10.1016/S2214-109X(20)30211-4
https://doi.org/10.1016/S2214-109X(20)30211-4
https://pubmed.ncbi.nlm.nih.gov/32562648
https://dx.doi.org/10.36660/abc.20201238
https://doi.org/10.1080/07853890802004959
https://doi.org/10.1080/07853890802004959
https://pubmed.ncbi.nlm.nih.gov/18608131
https://pubmed.ncbi.nlm.nih.gov/34708499
https://doi.org/10.1016/j.pcad.2019.01.002
https://pubmed.ncbi.nlm.nih.gov/30639135
https://pubmed.ncbi.nlm.nih.gov/30639135
https://pubmed.ncbi.nlm.nih.gov/31691761
https://pubmed.ncbi.nlm.nih.gov/28591353
https://doi.org/10.1590/1807-55092016000400913
https://doi.org/10.1590/1807-55092016000400913
https://pubmed.ncbi.nlm.nih.gov/30226906
https://pubmed.ncbi.nlm.nih.gov/30226906
https://doi.org/10.1177/1090198118820095
https://doi.org/10.1177/1090198118820095
https://pubmed.ncbi.nlm.nih.gov/30636448
https://doi.org/10.1179/2045772311Y.0000000038
https://pubmed.ncbi.nlm.nih.gov/22330114
https://doi.org/10.2478/v10078-010-0008-3
https://doi.org/10.1097/QAI.0b013e31821e9bca
https://doi.org/10.1097/QAI.0b013e31821e9bca
https://pubmed.ncbi.nlm.nih.gov/21857315


Rev Bras Cineantropom Desempenho Hum 2023, 25: e86876 12/13

Brunheroti et al.Exercise interventions in Primary Care on cardiometabolic risk factors

19. Lima AM, Werneck AO, Cyrino E, Farinatti P. Supervised training in primary care 
units but not self-directed physical activity lowered cardiovascular risk in Brazilian low-
income patients: a controlled trial. BMC Public Health. 2019;19(1):1738. http://dx.doi.
org/10.1186/s12889-019-7716-y. PMid:31881952.

20. Papini CB, Nakamura PM, Zorzetto LP, Thompson JL, Phillips AC, Kokubun E. The 
effect of a community-based, primary health care exercise program on inflammatory 
biomarkers and hormone levels. Mediators Inflamm. 2014;185707. http://dx.doi.
org/10.1155/2014/185707. PMID: 25136143.

21. Costa RR, Buttelli ACK, Vieira AF, Coconcelli L, Magalhães RL, Delevatti RS, et al. 
Effect of strength training on lipid and inflammatory outcomes: systematic review with 
meta-analysis and meta-regression. J Phys Act Health. 2019;16(6):477-91. http://dx.doi.
org/10.1123/jpah.2018-0317. PMid:31023184.

22. Nystoriak MA, Bhatnagar A. Cardiovascular effects and benefits of exercise. Front 
Cardiovasc Med. 2018;5:135. http://dx.doi.org/10.3389/fcvm.2018.00135.

23. Zhou Z, Sun B, Huang S, Zhu C, Bian M. Glycemic variability: adverse clinical outcomes 
and how to improve it? Cardiovasc Diabetol. 2020;19(1):102. http://dx.doi.org/10.1186/
s12933-020-01085-6. PMid:32622354.

24. Galvão TF, Pansani TSA, Harrad D. Principais itens para relatar Revisões sistemáticas 
e Meta-análises: a recomendação PRISMA. Epidemiol Serv Saude. 2015;24(2):335-42. 
http://dx.doi.org/10.5123/S1679-49742015000200017.

25. Jadad AR, Moore RA, Carroll D, Jenkinson C, Reynolds DJM, Gavaghan DJ, et al. 
Assessing the quality of reports of randomized clinical trials: is blinding necessary? 
Control Clin Trials. 1996;17(1):1-12. http://dx.doi.org/10.1016/0197-2456(95)00134-4. 
PMid:8721797.

26. Benedetti TRB, Rech CR, Konrad LM, Almeida FA, Brito FA, Chodzko-Zajko W, et al. 
Re-thinking physical activity programs for older brazilians and the role of public health 
centers: a randomized controlled trial using the RE-AIM Model. Front Public Health. 
2020;8:48. http://dx.doi.org/10.3389/fpubh.2020.00048. PMid:32195215.

27. Nakamura PM, Papini CB, Teixeira IP, Chiyoda A, Luciano E, Cordeira KL, et al. Effect 
on physical fitness of a 10-year physical activity intervention in primary health care 
settings. J Phys Act Health. 2015;12(1):102-8. http://dx.doi.org/10.1123/jpah.2013-
0143. PMid:24508780.

28. Vianna MV, Ali Cáder S, Gomes AL, Guimarães AC, Seixas-da-Silva IA, do Rêgo 
AR, et al. Aerobic conditioning, blood pressure (BP) and body mass index (BMI) of older 
participants of the Brazilian Family Health Program (FHP) after 16 weeks of guided 
physical activity. Arch Gerontol Geriatr. 2012;54(1):210-3. http://dx.doi.org/10.1016/j.
archger.2011.02.013. PMid:21392829.

29. Hallal PC, Andersen LB, Bull FC, Guthold R, Haskell W, Ekelund U, et al. Global physical 
activity levels: surveillance progress, pitfalls, and prospects. Lancet. 2012;380(9838):247-
57. http://dx.doi.org/10.1016/S0140-6736(12)60646-1. PMid:22818937.

30. Kuhle CL, Steffen MW, Anderson PJ, Murad MH. Effect of exercise on anthropometric 
measures and serum lipids in older individuals: a systematic review and meta-analysis. 
BMJ Open. 2014;4(6):e005283. http://dx.doi.org/10.1136/bmjopen-2014-005283. 
PMid:24928594.

31. Powell-Wiley TM, Poirier P, Burke LE, Després J-P, Gordon-Larsen P, Lavie CJ, et al. 
Obesity and cardiovascular disease: a scientific statement from the American Heart 
Association. Circulation. 2021;143(21):e984-1010. http://dx.doi.org/10.1161/
CIR.0000000000000973. PMid:33882682.

32. Rocha PECP, Silva VS, Camacho LAB, Vasconcelos AGG. Efeitos de longo prazo 
do treinamento resistido na pressão arterial: uma revisão sistemática. Rev Bras 
Cineantropom Desempenho Hum. 2017;19(6):730-42. http://dx.doi.org/10.5007/1980-
0037.2017v19n6p730.

https://doi.org/10.1186/s12889-019-7716-y
https://doi.org/10.1186/s12889-019-7716-y
https://pubmed.ncbi.nlm.nih.gov/31881952
https://doi.org/10.1123/jpah.2018-0317
https://doi.org/10.1123/jpah.2018-0317
https://pubmed.ncbi.nlm.nih.gov/31023184
https://doi.org/10.3389/fcvm.2018.00135
https://doi.org/10.1186/s12933-020-01085-6
https://doi.org/10.1186/s12933-020-01085-6
https://pubmed.ncbi.nlm.nih.gov/32622354
https://doi.org/10.5123/S1679-49742015000200017
https://doi.org/10.1016/0197-2456(95)00134-4
https://pubmed.ncbi.nlm.nih.gov/8721797
https://pubmed.ncbi.nlm.nih.gov/8721797
https://doi.org/10.3389/fpubh.2020.00048
https://pubmed.ncbi.nlm.nih.gov/32195215
https://doi.org/10.1123/jpah.2013-0143
https://doi.org/10.1123/jpah.2013-0143
https://pubmed.ncbi.nlm.nih.gov/24508780
https://doi.org/10.1016/j.archger.2011.02.013
https://doi.org/10.1016/j.archger.2011.02.013
https://pubmed.ncbi.nlm.nih.gov/21392829
https://doi.org/10.1016/S0140-6736(12)60646-1
https://pubmed.ncbi.nlm.nih.gov/22818937
https://doi.org/10.1136/bmjopen-2014-005283
https://pubmed.ncbi.nlm.nih.gov/24928594
https://pubmed.ncbi.nlm.nih.gov/24928594
https://doi.org/10.1161/CIR.0000000000000973
https://doi.org/10.1161/CIR.0000000000000973
https://pubmed.ncbi.nlm.nih.gov/33882682
https://doi.org/10.5007/1980-0037.2017v19n6p730
https://doi.org/10.5007/1980-0037.2017v19n6p730


Rev Bras Cineantropom Desempenho Hum 2023, 25: e86876 13/13

Brunheroti et al.Exercise interventions in Primary Care on cardiometabolic risk factors

33. Moraes MR, Bacurau RF, Simões HG, Campbell CS, Pudo MA, Wasinski F, et al. Effect 
of 12 weeks of resistance exercise on post-exercise hypotension in stage 1 hypertensive 
individuals. J Hum Hypertens. 2012;26(9):533-9. http://dx.doi.org/10.1038/jhh.2011.67. 
PMid:21734721.

34. Becker LA, Gonçalves PB, Reis RS. Programas de promoção da atividade física no Sistema 
Único de Saúde brasileiro: revisão sistemática. Rev Bras Ativ Fís Saúde 2016;21(2):110-
22. http://dx.doi.org/10.12820/rbafs.v.21n2p110-122.

35. Ribeiro EHC, Garcia LMT, Salvador EP, Costa EF, Andrade DR, Latorre MRDO, et al. 
Avaliação da efetividade de intervenções de promoção da atividade física no Sistema 
Único de Saúde. Rev Saude Publica. 2017;51(1):1-12.

https://doi.org/10.1038/jhh.2011.67
https://pubmed.ncbi.nlm.nih.gov/21734721
https://pubmed.ncbi.nlm.nih.gov/21734721
https://doi.org/10.12820/rbafs.v.21n2p110-122

