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ABSTRACT
Background: The prevalence of hypertension (HT) and blood pressure (BP) control 
varies among ethnic-racial groups, but studies on this issue and correlations between 
BP and body mass index (BMI) in the black Brazilian population are scarce.

Methods: Cross-sectional study in individuals included in the First Brazilian Hypertension 
Registry. Relationships between variables were analysed by a binary logistic regression 
analysis.

Results: The study evaluated 2.191 (82.9%) non-Afro-descendant participants and 
452 (17.1%) Afro-descendants. The median age was 61.9 years (55.3% women), the 
BMI was 28.4 kg/m² and the waist circumference (WC) was 93 cm in the former cohort. 
In the Afro-descendant group, the median age was 62.5 years (57.5% women), the 
was BMI 29.8 kg/m² and the was WC 98 cm. A significant correlation was identified 
between BMI and office diastolic BP (DBP) (R = 0.126; p = 0.007) in Afro-descendants. 
These individuals had 1.40 times the chance of being obese compared to those of other 
ethnicities (95% CI: 1.14–1.72; p < 0.001). Afro-descendant men had 0.78 times fewer 
chance of being obese compared to women (95% CI: 0.66–0.90; p = 0.002), and 1.49 
times higher chance (95% CI = 1.21–1.82; p < 0.001) of having uncontrolled BP, with 
no differences with Afro-descendant women (HR 0.91; 95% CI = 0.78–1.07; p < 0.258).

Conclusion: No correlations were found between office BP, BMI and WC, except for a 
very weak correlation between DBP and BMI in the Brazilian Afro-descendants, although 
they were 1.40 times more likely to be obese. In contrast, a significant correlation 
between SBP and BMI was observed in the non-Afro-descendants. Differences in blood 
pressure control were not identified between the sexes within each group, but only 
between ethnic groups, with people of African descent having a 1.49 times greater risk 
of uncontrolled hypertension compared to non-Afro-descendants.
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INTRODUCTION
Hypertension (HT) is one of the leading causes of cardiovascular diseases (CVD) and all-cause 
mortality in the world, with a greater impact in middle and low-income countries, despite 
the availability of safe, well-tolerated and accessible therapies (1). It is the most significant 
modifiable cardiovascular (CV) risk factor contributing to the high burden of CV morbidity 
and mortality (2). The prevalence of HT is increasing globally, with more than 1.3 billion 
people currently affected, representing one in every five adults (3). In addition to HT, obesity 
represents a substantial public health challenge and is an important risk factor for the onset 
and progression of atherosclerosis and its CV consequences (4).

Overweight and obesity have experienced a significant increase over time. Between 1980 and 
2013, the proportion of individuals with a body mass index (BMI) ≥ 25 kg/m² rose from 28.8% 
to 36.9% in the male population and from 29.8% to 38.0% in the female population globally. In 
2014, nearly half of the population of Brazil (52.4%) was overweight and 17.9% was obese (5–7).

Overweight and abdominal obesity are significant factors in triggering HT in the elderly. 
Conventional anthropometrical measures, such as BMI and waist circumference (WC), have 
been used as indicators of obesity and the risk of metabolic disorders. The risk of HT in both 
sexes increases significantly as WC increases (8). A significant rise in CV mortality associated 
with obesity has been observed in the US population over the past two decades (9).

Racial disparities in obesity raise questions about their underlying causes, highlighting the 
need to investigate the mechanisms behind these differences (10). Despite the widespread 
use of BMI in studies on obesity and vascular disease, the importance of WC has not been fully 
understood in this context (11). Although it is well known that different patterns of obesity have 
a significant impact on the risk of HT (12).

Some studies have shown a positive association between WC and arterial stiffness. This 
highlights the importance of assessing the impact of WC on vascular health as an additional 
approach for the early treatment of CVD and the prevention of adverse clinical outcomes (13, 
14). Furthermore, CV mortality related to obesity is increasing and shows significant variations 
according to ethnicity, sex and geographical location (9, 15–17).

Due to the scarcity of data on BP control in the Afro-descendant Brazilian population, and 
also about the correlations between office BP in different ethnic-racial groups, this study 
aimed to investigate the association between self-declared skin colour and BP control, BMI 
and the correlations of office BP with anthropometric data in Afro-descendants and non-Afro-
descendants Brazilians with hypertension.

METHODS
All data were obtained from the First Brazilian Hypertension Registry (1RBH) (18), a multicentre 
observational study approved by the Ethics Committee of the Hospital das Clínicas of the Federal 
University of Goiás, located in Goiânia, Brazil, on 17/02/2014, under protocol number 532146. 
The study included participants from all regions of Brazil, coming from public, private and mixed 
healthcare services. Data collection took place between June 2013 and October 2015.

The registry was conducted in strict compliance with national and international guidelines, 
including the Helsinki Declaration, CNS Resolution 196/96, and all its supplementary CNS/MS 
resolutions, the ICH Good Clinical Practice guidelines (1996), the Americas Document (2005) 
and Resolution 466/2012. Each clinical research centre submitted its study protocol. Informed 
Consent Forms (ICF), and all relevant documentation to the Research Ethics Committee (REC) of 
their institution for analysis and prior approval before performing any procedures covered by the 
registry. After informed consent, medical records were thoroughly examined, and participants 
were interviewed to complete an electronic clinical registry form (eCRF).

Individuals who signed the ICF with a minimum age of 18 years, with a confirmed diagnosis of HT 
exhibiting an SBP ≥140 mmHg and/or DBP ≥90 mmHg measured in a seated position following 
a strict protocol (19), or those using antihypertensive medications were included. Those who 
declared themselves white, brown and Asian were considered non-Afro-descendants, and 
those who declared themselves black were considered Afro-descendants.
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Exclusion criteria included the presence of renal failure requiring dialysis treatment, hospitalization 
at the time of inclusion or in the past 30 days, hemodynamic instability with the need for 
vasoactive drugs in the past 30 days, heart failure of functional class III or IV, pregnancy and/
or breastfeeding, severe liver disease, psychiatric conditions preventing protocol compliance, a 
history of stroke or acute myocardial infarction within the last 30 days before inclusion, severe 
diseases as assessed by the researcher and cancers with a prognosis of survival <1 year.

STATISTICAL ANALYSIS
Continuous variables were described using mean, standard deviation (SD), or median (interquartile 
range), depending on the normality of the data tested by the Shapiro-Wilk test. Categorical variables 
were presented numerically, along with their percentages. The Spearman correlation was applied 
to all variables due to the absence of a normal distribution. The interpretation of correlation 
indices was as follows: 0.00 to 0.19 (very weak correlation), 0.20 to 0.39 (weak correlation), 0.40 
to 0.69 (moderate correlation), 0.70 to 0.89 (strong correlation) and 0.90 to 1.00 (very strong 
correlation) (20). In the binary logistic regression analysis, a 95% confidence interval (CI) was 
used. In this context, the categories ‘non-Afro-descendant’ and ‘non-obese’ were considered as 
the reference factor (level 1) for the analysis of the association between self-declared skin colour 
and obesity (defined as BMI ≥30 kg/m²). In the regression analysis investigating controlled blood 
pressure, the ‘non-Afro-descendant’ population and the female sex were established as reference 
levels (level 1). Individuals with uncontrolled BP were defined as those with SBP ≥140 or DBP ≥90 
or both (19). Jamovi software version 2.3 was used for statistical analysis.

RESULTS
A total of 2643 participants from 45 research centres across all regions of Brazil were included 
in the study, with 452 (17.1%) self-identifying as Afro-descendant. The study included 1234 
(46.7%) patients attending public healthcare units, 822 (31.1%) in private units and 587 (22.2%) 
in mixed units. Afro-descendants and non-Afro-descendants participants were similar in terms 
of demographic characteristics, WC, hypertension treatment duration and the frequency of 
diabetes mellitus (DM). However, Afro-descendants had a higher BMI, shorter duration of DM 
and higher frequency of alcohol consumption compared to non-Afro-descendants (Table 1).

DESCRIPTION N NON-AFRO-DESCENDANT AFRO-DESCENDANT p

Self-declared skin colour 2643 2191 (82.9%) 452 (17.1%)

Age, years 62.0 (54.1–69.4) 61.9 (54.1–69.4) 62.5 (54.2–69.7) 0.922

Female sex 1472 (55.6%) 1212 (55.3%) 260 (57.5%) 0.390

BMI, kg/m² 28.7 (25.6–32.0) 28.4 (25.5–31.9) 29.4 (26.0–32.9) 0.002

WC, cm 98.0 (90.0–107) 98.3 (90.0–107) 98.0 (91.0–106) 0.788

HT duration, years 10 (4–20) 10 (5–20) 10 (5–20) 0.044

HT treatment duration, years 10 (4–17) 10 (4–17) 10 (5–20) 0.072

DM 784 (29.66%) 656 (29.9%) 128 (28.3%) 0.492

DM duration, years 5.1 (3–14) 7 (3–15) 6 (2–10) 0.007

Smoking 165 (6.24%) 134 (6.1%) 31 (6.8%) 0.552

Alcohol consumption 197 (7.45%) 153 (6.9%) 44 (9.7%) 0.043

Table 1 Clinical characteristics 
of the cohort.

DM, diabetes mellitus; HT, 
hypertension; BMI, body mass 
index.

Correlations of office BP and anthropometric values in hypertensive non-Afro-descendant and 
Afro-descendant Brazilian population. In non-Afro-descendants, all correlations between BMI 
and WC with BP values were very weak (Table 2). Regarding the Afro-descendant participants, 
only a weak positive correlation between BMI and DBP was identified (Table 3).

VARIABLES SBP DBP

BMI Rho 0.095 0.144

p-value <0.001 <0.001

WC Rho 0.103 0.122

p-value <0.001 <0.001

Table 2 Correlations between 
office BP and anthropometric 
values in the hypertensive 
non-Afro-descendant Brazilian 
individuals (n = 2191).

The Spearman correlation was 
used for all variables.

WC, waist circumference; 
BMI, body mass index; DBP, 
diastolic blood pressure; SBP, 
systolic blood pressure.

Rho, 0.00–0.19 (very weak 
correlation); 0.20–0.39 (weak 
correlation); 0.40–0.69 
(moderate correlation); 
0.70–0.89 (strong correlation); 
0.90–1.00 (very strong 
correlation).



Table 3 Correlations between 
office BP and anthropometric 
values in the hypertensive 
Afro-descendant Brazilian 
individuals (n = 452).

The Spearman correlation was 
used for all variables.

WC, waist circumference; 
BMI, body mass index; DBP, 
diastolic blood pressure; SBP, 
systolic blood pressure.

Rho: 0.00–0.19 (very weak 
correlation); 0.20–0.39 (weak 
correlation); 0.40–0.69 
(moderate correlation); 
0.70–0.89 (strong correlation); 
0.90–1.00 (very strong 
correlation).

VARIABLES SBP DBP

BMI Rho 0.09 0.126

p-value 0.056 0.007

WC Rho 0.106 0.051

p-value 0.066 0.379

To investigate the association between ethnicity and obesity in hypertensive individuals, 
a logistic regression analysis was performed considering Afro-descendants and non-Afro-
descendants Brazilians. Afro-descendant individuals had a 1.40 times higher chance of being 
obese compared to the non-Afro-descendants. Additionally, in both populations, men were 
less likely to be obese than women (Table 4).

INDEPENDENT VARIABLES OR CI (95%) p

Intercept 0.67 0.60–0.75 <0.001

BMI

  Afro-descendant 1.40 1.14–1.72 <0.001

  Non-Afro-descendant 1

Sex (Afro-descendant) 0.002

  Male 0.78 0.66–0.90

  Female 1

Sex (Non-Afro-descendant) 0.005

  Male 0.77 0.65–0.92

  Female 1

Table 4 Binary logistic 
regression analysis: odds ratio 
(OR) and 95% confidence 
interval (CI) for obesity vs. non-
obesity in hypertensive Afro-
descendant (n = 452) and non-
Afro-descendant Brazilians (n = 
2191) stratified by sex.

Note: Estimates represent 
the log-odds of ‘BMI = Obese’ 
compared to ‘BMI = non-
obese’ Obesity was defined as 
a BMI ≥30 kg/m².

Similarly, a logistic regression analysis was conducted to assess the blood pressure profile 
between the groups, with emphasis on the differences associated with ethnic self-declaration. 
Those who self-identified as black were 1.49 times more likely to have uncontrolled blood 
pressure compared to non-black individuals (Table 5).

INDEPENDENT VARIABLES OR CI (95%) p

Intercept 0.84 0.75–0.94 0.002

Self-declared skin colour

  Afro-descendants 1.49 1.21–1.82 <0.001

  Non-Afro-descendants 1

Sex

  Male 0.91 0.78–1.07 0.258

  Female 1

Table 5 Binary logistic 
regression analysis for 
BP profile: uncontrolled 
vs. controlled BP among 
Afro-descendant and non-
Afro-descendant Brazilian 
hypertensive individuals 
stratified by sex (n = 2643).

Note: Estimates represent the 
log-odds of ‘blood pressure 
profile = Uncontrolled’ 
compared to ‘Blood Pressure 
Profile = Controlled’.

OR: Odds ratio; CI: confidence 
interval.

DISCUSSION
In contrast to the non-Afro-descendant population, Afro-descendants did not show any 
significant correlation between SBP and BMI or WC. Only the non-Afro-descendant population 
showed significant direct correlations between SBP and BMI. A higher likelihood of obesity was 
identified among Afro-descendant hypertensive individuals, as well as an increased risk of 
uncontrolled HT.

A previous Brazilian study revealed a positive correlation between BP and anthropometric 
measures, except for the waist-to-hip ratio, with WC being the only independent indicator related 
to HT (20). Another study involving more than 1000 individuals of all ethnicities found that both 
men and women had moderate correlations between height, WC, hip circumference, BMI and 
total body fat with SBP and DBP (21, 22). General/abdominal obesity and HT showed a synergistic 
effect (23). Racial differences in body proportions – with Afro-descendants having a greater 
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tendency towards mesomorphy and other anthropometric differences between ethnicities – 
may significantly affect BMI estimation and influence BP values differently (5, 24, 25).

Some studies indicate that the association between BMI and BP decreases over time (26, 27), 
while others suggest that this relationship strengthens (28). These patterns seem to vary with 
age, suggesting a differential influence of factors over time (29). In a study analysing the 
relationship between obesity and BP in individuals aged 45 to 65 years without differentiation 
by ethnicity, SBP had a significantly moderate correlation with all obesity indices, in contrast 
to DBP. The obesity indices explained between 23.6% and 24.1% of the variability in SBP (30).

In a comprehensive study involving more than five million men in South Korea, the relationship 
between BMI and BP variability over time and across different population groups was 
investigated. The analysis revealed an annual increase in the correlation coefficient between 
BMI and SBP (from 0.257 to 0.495) and between BMI and DBP (from 0.164 to 0.413) (29). This 
indicated that as BMI increased, the annual rise in BP and BP per unit of BMI also increased.

A study conducted in the United Kingdom with more than 27,000 participants demonstrated 
that all demographic groups in the country are impacted by the increasing prevalence of HT, 
with a strong correlation between BMI and BP, both in the general population and in numerous 
subgroups (31).

In a study involving 928 adults without ethnic distinction and a mean age of 56 ± 10 years, a 
negative correlation was found between obesity indices, measured by BMI and WC, and the 
aortic augmentation index in both sexes, even after adjusting for mean BP (32).

In our study, no correlation was found between SBP and obesity indices (BMI or WC) in the Afro-
descendant population, which differs from common results found in groups not stratified by 
ethnicity. This lack of correlation suggests that factors beyond weight and fat distribution (such 
as chronic stress, discrimination and socioeconomic inequalities) may have a more significant 
impact on BP regulation in Afro-descendants and may explain the observed differences.

It is worth noting that negative variations in income have also been linked to a higher risk of HT 
and lower BP control among Afro-descendants, underscoring the importance of socioeconomic 
status in CV health and suggesting that a dynamic approach to this status may be beneficial for 
understanding the factors influencing hypertension development (33, 34). Our data showing 
that Afro-descendants in Brazil have 1.49 times more chance of having uncontrolled HT 
highlights the critical disparity in CV health.

The evidence that 34.5% of Afro-descendants live below the poverty line and that a significant 
portion occupies illegal housing points to an unfavourable socioeconomic context that may 
contribute to difficulties in managing hypertension (35). Also, disparities in perceptions about the 
risks of hypertension may affect control rates (36). This unfavourable scenario highlights that racial 
and income inequality in Brazil remains as deep as it is persistent. Both during the 2014–2016 
crisis and the subsequent slow recovery, the per capita household income of Afro-descendant and 
mixed-race individuals continued to hover around 50% of the income of white individuals (37).

A study, carried out in the public health structure, with more than 14,000 participants in the 
United States investigating the social determinants of health in African American (AA) adults 
found that among participants using antihypertensive medications 25.4% of white individuals 
and 33.7% of AA individuals had uncontrolled BP. Deficient formal education, low purchasing 
power and residence in underserved neighbourhoods lacking basic urban services and 
healthcare professionals were associated with a higher likelihood of uncontrolled BP among AA 
adults compared to whites (38).

Higher-income families, generally, have greater awareness of the link between uncontrolled 
hypertension and renal disease, stroke and dementia compared to those with lower incomes. 
In an international study, non-Hispanic whites tended to be more aware of the health risks 
associated with poor habits than non-Hispanic African Americans, despite the latter having a 
higher prevalence of HT and uncontrolled HT (39).

The underlying causes of the higher prevalence and lower control rates of HT among ethnicities 
are very important points still discussed today, covering gene-environment interactions, work 
stress, racism and other psychosocial factors with ethnic disparities in the prevalence of HT 
(40–42).
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Finally, our study has several limitations because the registry did not provide information on 
the underlying causes of social, educational, economic and behavioural disparities – such as 
access to healthcare services – treatment adherence or genetic factors which may limit the 
interpretation of the results. The inclusion of blood pressure measurements outside the office 
could have enriched the assessment of blood pressure control in the population studied.

CONCLUSIONS
In conclusion, no significant associations were found between office BP and BMI or WC, except 
for a very weak correlation between DBP and BMI in the Brazilian Afro-descendant population, 
and direct correlations between SBP and BMI were only observed in the non-Afro-descendant 
population. Brazilian Afro-descendants had a higher likelihood of obesity and uncontrolled 
hypertension, without sex differences in the prevalence of uncontrolled hypertension.

DATA ACCESSIBILITY STATEMENT
The data from this study are not publicly available due to privacy restrictions and compliance 
with the Brazilian General Data Protection Law (LGPD). Access may only be granted upon 
formal request, ethical assessment and compliance with legal requirements. The data were 
obtained from the First Brazilian Hypertension Registry (1RBH), a multicentre observational 
study approved by the Research Ethics Committee of the Hospital das Clínicas of the Federal 
University of Goiás (protocol no. 532146). The study adhered to national and international 
guidelines, including the Declaration of Helsinki, CNS Resolution 466/2012 and the ICH Good 
Clinical Practice (1996). For more information, please contact the corresponding author.

ETHICS AND CONSENT
This study was conducted in compliance with the Declaration of Helsinki, CNS Resolution 
466/2012 and other national and international regulations on research involving human 
subjects. The First Brazilian Hypertension Registry (1RBH) was approved by the Research 
Ethics Committee of the Hospital das Clínicas of the Federal University of Goiás (protocol no. 
532146). All participants provided Informed Consent before being included in the study. Each 
clinical research centre submitted its study protocol, Informed Consent Forms and relevant 
documentation to the Research Ethics Committee (REC) of their institution for review and 
approval before conducting any study-related procedures. The identity of all participants was 
anonymised to ensure confidentiality and compliance with ethical and legal requirements.

ACKNOWLEDGEMENTS
To the Brazilian Society of Cardiology for conducting the First Brazilian Hypertension Registry.

COMPETING INTERESTS
The authors have no competing interests to declare.

AUTHOR AFFILIATIONS
Maicon Borges Euzébio  orcid.org/0000-0002-1884-5103 
Unidade de Hipertensão Arterial da Universidade Federal de Goiás e Instituto Federal de Goiás, Brazil

Priscila Valverde de Oliveira Vitorino  orcid.org/0000-0002-5487-4649 
Pontifícia Universidade Católica de Goiás, Brazil

Andréa Araújo Brandão  orcid.org/0000-0002-7040-396X 
Universidade do Estado do Rio de Janeiro, Rio de Janeiro, Brazil

Eduardo Costa Duarte Barbosa  orcid.org/0000-0002-4361-936X 
Instituto de Cardiologia de Porto Alegre, Porto Alegre, Brazil

Audes Diógenes M. Feitosa  orcid.org/0000-0002-9983-4720 
Serviço de Emergência em Cardiologia da Universidade de Pernambuco, Universidade de Pernambuco, 
Recife, Brazil

https://orcid.org/0000-0002-1884-5103
https://orcid.org/0000-0002-1884-5103
https://orcid.org/0000-0002-5487-4649
https://orcid.org/0000-0002-5487-4649
https://orcid.org/0000-0002-7040-396X
https://orcid.org/0000-0002-7040-396X
https://orcid.org/0000-0002-4361-936X
https://orcid.org/0000-0002-4361-936X
https://orcid.org/0000-0002-9983-4720
https://orcid.org/0000-0002-9983-4720


7Euzébio et al.  
Global Heart  
DOI: 10.5334/gh.1448

Marcus Vinícius Bolivar Malachias  orcid.org/0000-0002-8171-3920 
Escola de Ciências Médicas de Minas Gerais, Fundação Educacional Lucas Machado, Belo Horizonte, Brazil

Marco Mota Gomes 
Universidade Estadual de Ciências da Saúde de Alagoas, Maceió, Brazil

Celso Amodeo 
Instituto Dante Pazzanese de Cardiologia, São Paulo, Brazil

Rui Manoel dos Santos Póvoa  orcid.org/0000-0002-4295-9151 
Universidade Federal de São Paulo, São Paulo, Brazil

Renato Delascio Lopes  orcid.org/0000-0003-2999-4961 
Duke University, Division of Cardiology, County Durham, United States of America

Paulo César Brandão Veiga Jardim  orcid.org/0000-0002-5333-013X 
Unidade de Hipertensão Arterial da Universidade Federal de Goiás, Brazil

Ana Luiza Lima Sousa  orcid.org/0000-0002-7566-3541 
Unidade de Hipertensão Arterial da Universidade Federal de Goiás, Brazil

Ana Carolina Arantes 
Unidade de Hipertensão Arterial da Universidade Federal de Goiás, Brazil

Antonio Coca  orcid.org/0000-0001-6968-3266 
Abat Oliba CEU University, Barcelona, Spain

Weimar Kunz Sebba Barroso  orcid.org/0000-0002-1265-1930 
Unidade de Hipertensão Arterial da Universidade Federal de Goiás, Brazil

REFERENCES
1.	 Al-Makki A, DiPette D, Whelton PK, Murad MH, Mustafa RA, Acharya S, et al. Hypertension 

pharmacological treatment in adults: A world health organization guideline executive summary. 

Hypertension. 2022;79(1):293–301. DOI: https://doi.org/10.1161/HYPERTENSIONAHA.121.18192

2.	 Stanaway JD, Afshin A, Gakidou E, Lim SS, Abate D, Abate KH, et al. Global, regional, and national 

comparative risk assessment of 84 behavioural, environmental and occupational, and metabolic risks 

or clusters of risks for 195 countries and territories, 1990–2017: A systematic analysis for the Global 

Burden of Disease Study 2017. Lancet. 2018;392(10159):1923–1994. DOI: https://doi.org/10.1016/

S0140-6736(18)32225-6

3.	 Ogunniyi MO, Commodore-Mensah Y, Ferdinand KC. Race, ethnicity, hypertension, and heart 

disease: JACC Focus Seminar 1/9. Journal of the American College of Cardiology. 2021;78(24):2460–

2470. DOI: https://doi.org/10.1016/j.jacc.2021.06.017

4.	 Lempesis IG, Varrias D, Sagris M, Attaran RR, Altin ES, Bakoyiannis C, et al. Obesity and peripheral 

artery disease: Current evidence and controversies. Current Obesity Report. 2023;12(3):264–279. DOI: 

https://doi.org/10.1007/s13679-023-00510-7

5.	 Précoma DB, de Oliveira GMM, Simão AF, Dutra OP, Coelho OR, Izar MC de O, et al. Updated 

cardiovascular prevention guideline of the Brazilian society of cardiology – 2019. Arquivos Brasileiros 

de Cardiologia. 2019;113(4):787–891. DOI: https://doi.org/10.5935/abc.20190204

6.	 Malta DC, Stopa SR, Iser BPM, Bernal RTI, Claro RM, Nardi ACF, et al. Fatores de risco e proteção 

para doenças crônicas por inquérito telefônico nas capitais Brasileiras, Vigitel 2014. Revista Brasileria 

d Epidemiolodia. 2015;18:238–255. DOI: https://doi.org/10.1590/1980-5497201500060021

7.	 Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margono C, et al. Global, regional, and national 

prevalence of overweight and obesity in children and adults during 1980–2013: A systematic analysis 

for the Global Burden of Disease Study 2013. Lancet. 2014;384(9945):766–781. DOI: https://doi.

org/10.1016/S0140-6736(14)60460-8

8.	 Zhao Y, Zhang M, Luo X, Wang C, Li L, Zhang L, et al. Association of 6-year waist circumference 

gain and incident hypertension. Heart. 2017;103(17):1347–1352. DOI: https://doi.org/10.1136/

heartjnl-2016-310760

9.	 Raisi-Estabragh Z, Kobo O, Mieres JH, Bullock-Palmer RP, Van Spall HGC, Breathett K, et al. 

Racial disparities in obesity-related cardiovascular mortality in the United States: Temporal trends 

from 1999 to 2020. Journal of American Heart Association. 2023;12(18):e028409. DOI: https://doi.

org/10.1161/JAHA.122.028409

10.	 Krueger PM, Bayerman SF, Reither EN. Race/ethnic and socioeconomic disparities in obesity. In 

Garcia-Alexander G & Poston Jr, DL (Eds.) International Handbook of the Demography of Obesity. 

International Handbooks of Population, vol 12. Cham: Springer; 2022. pp. 153–172. DOI: https://doi.

org/10.1007/978-3-031-10936-2_9

11.	 Zare H, Aazami A, Shalby N, Gilmore DR, Thorpe RJ. Measuring racial differences in obesity risk 

factors in non-Hispanic Black and White men aged 20 years or older. American Journal of Men’s 

Health. 2023;17(6). DOI: https://doi.org/10.1177/15579883231205845

https://orcid.org/0000-0002-8171-3920
https://orcid.org/0000-0002-8171-3920
https://orcid.org/0000-0002-4295-9151
https://orcid.org/0000-0002-4295-9151
https://orcid.org/0000-0003-2999-4961
https://orcid.org/0000-0003-2999-4961
https://orcid.org/0000-0002-5333-013X
https://orcid.org/0000-0002-5333-013X
https://orcid.org/0000-0002-7566-3541
https://orcid.org/0000-0002-7566-3541
https://orcid.org/0000-0001-6968-3266
https://orcid.org/0000-0001-6968-3266
https://orcid.org/0000-0002-1265-1930
https://orcid.org/0000-0002-1265-1930
https://doi.org/10.1161/HYPERTENSIONAHA.121.18192
https://doi.org/10.1016/S0140-6736(18)32225-6
https://doi.org/10.1016/S0140-6736(18)32225-6
https://doi.org/10.1016/j.jacc.2021.06.017
https://doi.org/10.1007/s13679-023-00510-7
https://doi.org/10.5935/abc.20190204
https://doi.org/10.1590/1980-5497201500060021
https://doi.org/10.1016/S0140-6736(14)60460-8
https://doi.org/10.1016/S0140-6736(14)60460-8
https://doi.org/10.1136/heartjnl-2016-310760
https://doi.org/10.1136/heartjnl-2016-310760
https://doi.org/10.1161/JAHA.122.028409
https://doi.org/10.1161/JAHA.122.028409
https://doi.org/10.1007/978-3-031-10936-2_9
https://doi.org/10.1007/978-3-031-10936-2_9
https://doi.org/10.1177/15579883231205845


8Euzébio et al.  
Global Heart  
DOI: 10.5334/gh.1448

12.	 Chen L, Zhang J, Zhou N, Weng JY, Bao ZY, Wu L-D. Association of different obesity patterns with 

hypertension in US male adults: A cross-sectional study. Scientific Report. 2023;13(1):1–10. DOI: 

https://doi.org/10.1038/s41598-023-37302-x

13.	 Guimarães GC, Silva LT, Silva RMC e. Correlação entre a circunferência de cintura e medidas 

centrais da pressão arterial. Arquivos Brasileiros Cardiologia. 2022;119(2):257–264. DOI: https://doi.

org/10.36660/abc.20210432

14.	 Jurko T, Mestanik M, Jurkova E, Zelenak K, Klaskova E, Jurko A. The effect of age, hypertension, 

and overweight on arterial stiffness assessed using carotid wall echo-tracking in childhood and 

adolescence. Life. 2024;14(3):300. DOI: https://doi.org/10.3390/life14030300

15.	 Lassale C, Tzoulaki I, Moons KGM, Sweeting M, Boer J, Johnson L, et al. Separate and combined 

associations of obesity and metabolic health with coronary heart disease: A pan-European case-

cohort analysis. European Heart Journal. 2018;39(5):397–406. DOI: https://doi.org/10.1093/eurheartj/

ehx448

16.	 Roth GA, Johnson C, Abajobir A, Abd-Allah F, Abera SF, Abyu G, et al. Global, regional, and national 

burden of cardiovascular diseases for 10 causes, 1990 to 2015. Journal of the American College of 

Cardiology. 2017;70(1):1–25. DOI: https://doi.org/10.1016/j.jacc.2017.04.052

17.	 Rahmouni K. Obesity-associated hypertension: Recent progress in deciphering the pathogenesis. 

Hypertension. 2014;64(2):215–221. DOI: https://doi.org/10.1161/HYPERTENSIONAHA.114.00920

18.	 Lopes RD, Barroso WKS, Brandao AA, Barbosa ECD, Malachias MVB, Gomes MM, et al. The first 

Brazilian registry of hypertension. American Heart Journal [Internet]. 2018;205:154–157. DOI: https://

doi.org/10.1016/j.ahj.2018.08.012

19.	 Nobre F, Tavares A, Brandão AA, Sanjuliani AF, Nogueira A da R, Machado CA, et al. VI Diretrizes 

Brasileiras de Hipertensão. Arquivos Brasileiros de Cardiologia. 2010;95(1):I–III. DOI: https://doi.

org/10.1590/S0066-782X2010001700001

20.	 Cassani RSL, Nobre F, Pazin-Filho A, Schmidt A. Relationship between blood pressure and 

anthropometry in a cohort of Brazilian men: A cross-sectional study. American Journal of 

Hypertension. 2009;22(9):980–984. DOI: https://doi.org/10.1038/ajh.2009.104

21.	 Ejheisheh MA, Batran A, Ayed A, Correa-Rodríguez M, Fernández-Aparicio Á, Gómez-
Urquiza JL, et al. Correlation between anthropometric measurements and blood pressure 

in a population of Palestinian adults. Science Progress. 2022;105(2):1–11. DOI: https://doi.

org/10.1177/00368504221102782

22.	 Song L, Li J, Yu S, Cai Y, He H, Lun J, et al. Body mass index is associated with blood pressure and 

vital capacity in medical students. Lipids in Health and Disease. 2023;22(1):1–9. DOI: https://doi.

org/10.1186/s12944-023-01920-1

23.	 Pasdar Y, Rezaeian S, Mohammadi E, Khosravi Shadmani F, Shahnazi N, Najafi F, et al. The 

interaction between general or abdominal obesity and hypertension on the risk of type 2 diabetes 

mellitus: a cross-sectional analysis in Iranian adults from the RaNCD cohort study. BMC Public Health. 

2024;24(1):1–8. DOI: https://doi.org/10.1186/s12889-024-18290-7

24.	 Wagner DR, Heyward VH. Measures of body composition in blacks and whites: A comparative review. 

The American Journal of Clinical Nutrition. 2000;71(6):1392–1402. DOI: https://doi.org/10.1093/

ajcn/71.6.1392

25.	 Piko N, Bevc S, Hojs R, Petreski T, Ekart R. Higher Body Mass index is associated with increased 

arterial stiffness prior to target organ damage: A cross-sectional cohort study. BMC Cardiovascular 

Disorder. 2023;23(1):1–9. DOI: https://doi.org/10.1186/s12872-023-03503-5

26.	 Danon-Hersch N, Chiolero A, Shamlaye C, Paccaud F, Bovet P. Decreasing association between 

body mass index and blood pressure over time. Epidemiology. 2007;18(4):493–500. DOI: https://doi.

org/10.1097/EDE.0b013e318063eebf

27.	 Adler C, Schaffrath Rosario A, Diederichs C, Neuhauser HK. Change in the association of body mass 

index and systolic blood pressure in Germany – National cross-sectional surveys 1998 and 2008–

2011. BMC Public Health. 2015;15(1):1–11. DOI: https://doi.org/10.1186/s12889-015-2023-8

28.	 Kwok MK, Leung GM, Chung TWH, Lee KKY, Mary Schooling C. Divergent secular trends in 

blood pressure and body mass index in children and adolescents in Hong Kong. Scientific Report. 

2017;7(1):1–9. DOI: https://doi.org/10.1038/s41598-017-05133-2

29.	 Koh HB, Heo GY, Kim KW, Ha J, Park JT, Han SH, et al. Trends in the association between body mass 

index and blood pressure among 19-year-old men in Korea from 2003 to 2017. Scientific Report. 

2022;12(1):1–9. DOI: https://doi.org/10.1038/s41598-022-10570-9

30.	 Alkhatib B, Agraib L, Al-Shami I, Al-Dalaeen A. The novelty of using obesity indices as blood 

pressure predictors. Current Hypertension Reviews. 2023;19:36–43. DOI: https://doi.org/10.2174/0115

734021277171231114103758

31.	 Innocent DC, Vasavada A, Kumar R, Andani R, Ezejindu CN, Siddiq MA, et al. Correlative study on 

body mass index and blood pressure in the United Kingdom: A systematic review of current evidence. 

medRxiv [Internet]. 2023 Jan 1; preprint. Available from: http://medrxiv.org/content/early/2023/10/1

3/2023.10.13.23297003.abstract.

https://doi.org/10.1038/s41598-023-37302-x
https://doi.org/10.36660/abc.20210432
https://doi.org/10.36660/abc.20210432
https://doi.org/10.3390/life14030300
https://doi.org/10.1093/eurheartj/ehx448
https://doi.org/10.1093/eurheartj/ehx448
https://doi.org/10.1016/j.jacc.2017.04.052
https://doi.org/10.1161/HYPERTENSIONAHA.114.00920
https://doi.org/10.1016/j.ahj.2018.08.012
https://doi.org/10.1016/j.ahj.2018.08.012
https://doi.org/10.1590/S0066-782X2010001700001
https://doi.org/10.1590/S0066-782X2010001700001
https://doi.org/10.1038/ajh.2009.104
https://doi.org/10.1177/00368504221102782
https://doi.org/10.1177/00368504221102782
https://doi.org/10.1186/s12944-023-01920-1
https://doi.org/10.1186/s12944-023-01920-1
https://doi.org/10.1186/s12889-024-18290-7
https://doi.org/10.1093/ajcn/71.6.1392
https://doi.org/10.1093/ajcn/71.6.1392
https://doi.org/10.1186/s12872-023-03503-5
https://doi.org/10.1097/EDE.0b013e318063eebf
https://doi.org/10.1097/EDE.0b013e318063eebf
https://doi.org/10.1186/s12889-015-2023-8
https://doi.org/10.1038/s41598-017-05133-2
https://doi.org/10.1038/s41598-022-10570-9
https://doi.org/10.2174/0115734021277171231114103758
https://doi.org/10.2174/0115734021277171231114103758
http://medrxiv.org/content/early/2023/10/13/2023.10.13.23297003.abstract
http://medrxiv.org/content/early/2023/10/13/2023.10.13.23297003.abstract


9Euzébio et al.  
Global Heart  
DOI: 10.5334/gh.1448

TO CITE THIS ARTICLE:
Euzébio MB, de Oliveira 
Vitorino PV, Brandão AA, 
Barbosa ECD, Feitosa ADM, 
Malachias MVB, Gomes MM, 
Amodeo C, dos Santos Póvoa 
RM, Lopes RD, Jardim PCBV, 
Sousa ALL, Arantes AC, Coca A, 
Barroso WKS. Blood Pressure 
Control and Anthropometric 
Differences in Afro-
Descendants and Other Ethnic 
Groups in Hypertensive Brazilian 
Populations. Global Heart. 2025; 
20(1): 60. DOI: https://doi.
org/10.5334/gh.1448

Submitted: 20 February 2025 
Accepted: 23 June 2025 
Published: 11 July 2025

COPYRIGHT:
© 2025 The Author(s). This is an 
open-access article distributed 
under the terms of the Creative 
Commons Attribution 4.0 
International License (CC-BY 
4.0), which permits unrestricted 
use, distribution, and 
reproduction in any medium, 
provided the original author 
and source are credited. See 
http://creativecommons.org/
licenses/by/4.0/.

Global Heart is a peer-reviewed 
open access journal published 
by Ubiquity Press.

32.	 Tagawa K, Tsuru Y, Yokoi K, Aonuma T, Hashimoto J. Inverse association between obesity and 

aortic pressure augmentation is attenuated in women: The Wakuya study. Journal of Hypertension. 

2024;42(5):783–788. DOI: https://doi.org/10.1097/HJH.0000000000003657

33.	 Matthews KA, Kiefe CI, Lewis CE, Liu K, Sidney S, Yunis C. Socioeconomic trajectories and incident 

hypertension in a biracial cohort of young adults. Hypertension. 2002;39(3):772–776. DOI: https://doi.

org/10.1161/hy0302.105682

34.	 Marí-Dell’Olmo M, Novoa AM, Camprubí L, Peralta A, Vásquez-Vera H, Bosch J, et al. Housing 

policies and health inequalities. International Journal of Health Services. 2017;47(2):207–232. DOI: 

https://doi.org/10.1177/0020731416684292

35.	 IBGE. Desigualdades sociais por cor ou raça no Brasil: 2a edição. Estud e Pesqui Informações 

Demográficas e Socioeconômicas [Internet]. 2022;48:16. Available from: https://www.ibge.gov.br/

estatisticas/sociais/populacao/25844-desigualdades-sociais-por-cor-ou-raca.html%0AEstudos.

36.	 Arabzadeh S, Sadeghi M, Rabiei K, Sarrafzadegan N, Taheri L, Golshahi A. Determinants of 

uncontrolled hypertension in an Iranian population. ARYA Atherosclerosis. 2014;10(1):25–31.

37.	 IBGE. Síntese de indicadores sociais uma análise das condições de vida da população brasileira 

[Internet]. IBGE. 2019. 130 p. Available from: https://biblioteca.ibge.gov.br/visualizacao/livros/

liv101678.pdf.

38.	 Akinyelure OP, Jaeger BC, Oparil S, Carson AP, Safford MM, Howard G, et al. Social determinants 

of health and uncontrolled blood pressure in a national cohort of Black and White US adults: 

The REGARDS Study. Hypertension. 2023;80(7):1403–1413. DOI: https://doi.org/10.1161/

HYPERTENSIONAHA.122.20219

39.	 National Center for Health Statistics. Health US. Health, United States, 2015: With Special Feature on 

Racial and Ethnic Health Disparities. Hyattsville: National Center for Health Statistics (US); 2016. 449 p.

40.	 Fuchs FD. Why do black Americans have higher prevalence of hypertension? An 

enigma still unsolved. Hypertension. 2011;57(3):379–380. DOI: https://doi.org/10.1161/

HYPERTENSIONAHA.110.163196

41.	 Kang AW, Dulin A, Nadimpalli S, Risica PM. Stress, adherence, and blood pressure control: 

A baseline examination of Black women with hypertension participating in the SisterTalk II 

intervention. Preventive Medicine Reports. 2018;12(July):25–32. DOI: https://doi.org/10.1016/j.

pmedr.2018.08.002

42.	 Wagaye M, Kumar P, Yimam W, Seid F, Anteneh S, Girma M, et al. Factors associated with 

uncontrolled blood pressure in adult hypertensive patients on follow-up at Enat General Hospital, 

Amhara, Ethiopia, 2021. International Journal of Africa Nursing Sciences. 2024;20(November 2023):1–

8. DOI: https://doi.org/10.1016/j.ijans.2023.100641

https://doi.org/10.5334/gh.1448
https://doi.org/10.5334/gh.1448
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1097/HJH.0000000000003657
https://doi.org/10.1161/hy0302.105682
https://doi.org/10.1161/hy0302.105682
https://doi.org/10.1177/0020731416684292
https://www.ibge.gov.br/estatisticas/sociais/populacao/25844-desigualdades-sociais-por-cor-ou-raca.html%0AEstudos
https://www.ibge.gov.br/estatisticas/sociais/populacao/25844-desigualdades-sociais-por-cor-ou-raca.html%0AEstudos
https://biblioteca.ibge.gov.br/visualizacao/livros/liv101678.pdf
https://biblioteca.ibge.gov.br/visualizacao/livros/liv101678.pdf
https://doi.org/10.1161/HYPERTENSIONAHA.122.20219
https://doi.org/10.1161/HYPERTENSIONAHA.122.20219
https://doi.org/10.1161/HYPERTENSIONAHA.110.163196
https://doi.org/10.1161/HYPERTENSIONAHA.110.163196
https://doi.org/10.1016/j.pmedr.2018.08.002
https://doi.org/10.1016/j.pmedr.2018.08.002
https://doi.org/10.1016/j.ijans.2023.100641



