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RESUMO
Objetivo: Mensurar por meio da Análise de Componentes Principais, os principais fatores de risco relacionados ao agravamen-
to da hipertensão arterial em diferentes níveis de escolaridade no Município de Propriá, Brasil. Métodos: Estudo transversal 
onde foram coletadas informações sobre estilo de vida, condição clínica e características socioeconômicas de 350 hiperten-
sos. A coleta de dados foi realizada nos domicílios entre novembro de 2022 a novembro de 2023. Foram realizadas: Análise 
de Componentes Principais e Regressão Polinomial. Resultados: Fatores socioeconômicos apresentaram um risco 3,37 vezes 
maior (IC95%, 2,06-5,51, p< 0,001) para o agravamento pressórico em indivíduos com baixa escolaridade, seguido pela inativi-
dade física com um risco 1,73 vezes maior (IC95%, 1,2-2,46, p<0,002). Para hipertensos com maior escolaridade, a obesidade 
foi o principal fator de risco, com chance 2,1 vezes maior (IC95%, 1,4-3,16, p<0,001).  Conclusão: Condição socioeconômica 
desfavorável foi o principal fator de risco para  descontrole da pressão arterial em hipertensos com baixa escolaridade.
PALAVRAS-CHAVE: Hipertensão; Fatores de Risco; Escolaridade; Estudos Transversais 

ABSTRACT
Objective: To measure, through Principal Component Analysis, the primary risk factors associated with the exacerbation of 
arterial hypertension across varying levels of education in the Municipality of Propriá, Brazil. Methods: A cross-sectional study 
was conducted, in which information regarding lifestyle, clinical condition, and socioeconomic characteristics was collected 
from 350 individuals with hypertension. Data collection took place in households from November 2022 to November 2023. 
Principal Component Analysis and Polynomial Regression were performed. Results: Socioeconomic factors exhibited a risk 
3.37 times greater (95% CI, 2.06-5.51, p<0.001) for the exacerbation of blood pressure in individuals with low education levels, 
followed by physical inactivity, which presented a risk 1.73 times greater (95% CI, 1.2-2.46, p<0.002). Among hypertensive 
individuals with higher education, obesity emerged as the primary risk factor, with a likelihood 2.1 times greater (95% CI, 1.4-
3.16, p<0.001).   Conclusion: An unfavorable socioeconomic condition was identified as the principal risk factor for poor blood 
pressure control in hypertensive individuals with low educational attainment.
KEYWORDS: Hypertension; Risk Factors; Educational Status; Cross-Sectional Studies
                                                  
RESUMEN
Objetivo: Medir, mediante el Análisis de Componentes Principales, los principales factores de riesgo relacionados con el agra-
vamiento de la hipertensión arterial en diferentes niveles de escolaridad en el Municipio de Propriá, Brasil. Métodos: Estudio 
transversal en el que se recopilaron datos sobre estilo de vida, condición clínica y características socioeconómicas de 350 
individuos hipertensos. La recolección de datos se llevó a cabo en los hogares entre noviembre de 2022 y noviembre de 2023. 
Se realizaron análisis de Componentes Principales y Regresión Polinómica. Resultados: Los factores socioeconómicos pre-
sentaron un riesgo 3.37 veces mayor (IC95%, 2.06-5.51, p<0.001) para el agravamiento de la presión en individuos con baja 
escolaridad, seguido por la inactividad física, que mostró un riesgo 1.73 veces mayor (IC95%, 1.2-2.46, p<0.002). Para los 
hipertensos con mayor escolaridad, la obesidad fue el principal factor de riesgo, con una probabilidad 2.1 veces mayor (IC95%, 
1.4-3.16, p<0.001). Conclusión: Una condición socioeconómica desfavorable fue el principal factor de riesgo para el descon-
trol de la presión arterial en hipertensos con baja escolaridad.
PALABRAS CLAVE: Hipertensión; Factores de Riesgo; Nivel Educativo; Estudios Transversales.
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INTRODUCTION

The association between socio-
economic level indicators, such 
as education, income and oc-

cupation, has been relevant for both 
communicable and non-communica-
ble diseases. 1 According to the Sur-
veillance System for Risk and Pro-
tection Factors for Chronic Diseases 
by Telephone Survey (VIGITEL) 
between 2007 and 2016, it was ob-
served that the prevalence of Systemic 
Arterial Hypertension increased with 
advancing age and low education, 
with illiterate individuals having the 
highest prevalence. 2,3

The level of education significant-
ly influences risk factors in hyper-
tensive individuals, considering the 
high prevalence of systemic arterial 
hypertension and the severity of its 
health consequences. Therefore, the 
objective of this study was to mea-
sure, through a Principal Component 
Analysis, the main risk factors related 
to the worsening of arterial hyperten-
sion at different levels of education in 
the municipality of Propriá, Sergipe, 
Brazil.

METHOD

This is a cross-sectional analytical 
study with a quantitative approach, 
conducted through semi-structured 
interviews, which investigated the 
increase in blood pressure in hyper-
tensive patients with different levels 
of education treated by the Unified 
Health System (SUS) in the munic-

ipality of Propriá, state of Sergipe, 
Brazil.

The research sought information 
on lifestyle (diet, physical exercise and 
harmful habits), health care (frequen-
cy of medical appointments, number 
of diseases, forgetting to take medi-
cation for hypertension), anthropo-
metric measurements, diagnosis of 
anxiety and depression, in addition to 
the socioeconomic characterization 
of registered hypertensive patients.

The sample consisted of 329 hy-
pertensive patients, calculated with 
a 95% confidence interval and a 5% 
margin of error. The sample was strat-
ified to reflect the proportion of hy-
pertensive patients living in urban 
(80%) and rural (20%) areas of the 
municipality of Propriá.

Data collection was carried out in 
the home in the morning, with the 
supervision of Community Health 
Agents. These professionals were pre-
viously instructed on the objective of 
the research and invited to assist in 
the active search and identification of 
hypertensive patients.

Patients' blood pressure was mea-
sured at the beginning and end of the 
interviews and the resulting average 
was used for statistical analysis. An-
thropometric measurements, oxime-
try, pulse and blood glucose (fasting 
or postprandial) were taken only for 
diabetic patients. The collection peri-
od was from November 2022 to No-
vember 2023.

Inclusion criteria included hyper-
tensive patients treated by the SUS, 
with or without health insurance, 

living in the rural and urban areas of 
Propriá, who agreed to participate in 
the research and signed the Free and 
Informed Consent Form (FICF). 
The exclusion criteria were pregnant 
women (anthropometric alteration), 
people with some mental or physi-
cal disorder that made them unable 
to understand the questions in the 
questionnaire, in addition to physical 
restrictions that made anthropomet-
ric assessment difficult and possibly 
caused discomfort to the patient.

The NCD-RisC 4 established the 
criteria for classifying patients in re-
lation to blood pressure control. Ac-
cording to these criteria, patients aged 
between 18 and 79 years who use an-
tihypertensive medications are con-
sidered to have controlled Systemic 
Arterial Hypertension if their blood 
pressure is below 140/90 mmHg. 
Very elderly patients, over 80 years 
old, are considered to have controlled 
blood pressure if their blood pressure 
is below 150/90 mmHg. 5 Hyperten-
sive patients with blood pressure val-
ues   outside these ranges are classified 
as decompensated.

To conduct the interviews, the 
Brazilian Ministry of Health's VIG-
ITEL-2022 questionnaire was used, 
which has been administered in all 
capitals of the 26 Brazilian states since 
2006, as part of a system for monitor-
ing lifestyle and health behaviors in 
chronic diseases.

Ethical approval
This study was approved by the 

Research Ethics Committee of Ti-

http://orcid.org/0000-0002-8683-4924
http://orcid.org/0000-0002-8683-4924
http://orcid.org/0000-0002-8683-4924


Original Article
Melo VAD, Jeraldo VLS, Reis FP
Relationship Between Education Level and Worsening of Risk Factors in Systemic Arterial Hypertension

14810   saúdecoletiva  •  2025; (15) N.93 DOI: https://doi.org/10.36489/saudecoletiva.2025v15i93p14808-14816
Todo o conteúdo desse periódico, exceto onde está identificado, está licenciado sob uma Licença Creative Commons

radentes University on November 
25th, 2022 (Protocol 5.778,896). All 
hypertensive patients were informed 
about the objectives of the research 
and invited to sign the FICF, autho-
rizing their participation and use of 
the information provided for research 
purposes.

Data analysis
Statistical analysis of the collect-

ed data was performed by entering 
the information into an electronic 
spreadsheet using Microsoft Excel 
2013 software. Qualitative (nominal 
and ordinal) and quantitative vari-
ables were identified.

In the bivariate analysis, the com-
parison between the lack of hyper-
tension control and other study vari-
ables was made using the Chi-Square 
and Fisher's Exact tests. The Preva-
lence Ratio (PR) was calculated in 
all cross-sections. Using Principal 
Component Analysis with Varimax 
Rotation Method, 29 independent 
variables were reduced into 11 inde-
pendent scores, preserving 57.63% of 
the original information. The number 
of components was determined based 
on eigenvalues   greater than or equal 
to 1.

The dependent variables were 
defined by combining the time of 
schooling with the lack of hyperten-
sion control. They were thus divided 
into two groups: illiterate individuals 
or those with elementary education 
(Group 1) and those with high school 
and higher education (Group 2). 
These variables were adjusted accord-
ing to the scores using Multinomial 
Logistic Regression models. The re-
sults were presented in terms of Odds 
Ratio (OR) and confidence interval. 
The study adopted a significance level 
of 5%, a confidence level of 95%, and 
was carried out in the R software, ver-
sion 4.3.2.

RESULTS

 A total of 387 participants were 
approached. Of these, 33 did not 
want to complete the interview and 
four refused to sign the informed 
consent form. Thus, the total number 
of participants was 350, of which 250 
(71.4%) were hypertensive with con-
trolled blood pressure and the other 
100 (28.6%) had uncontrolled blood 
pressure.

The age of the participants ranged 
from 21 to 99 years. The mean age 
was 56 years, with a standard devia-
tion (SD) = 13.302. The median age 
was 57 years, with a predominance of 
the age group of 50 to 69 years, ac-
cording to Table 1. Of the total num-
ber of participants, 219 (59%) were 
adults (up to 59 years) and 141 (41%) 
were elderly (over 60 years).

Characteristics N(%) %a

Sex
Male 176 (50,3) 50,3
Female 174 (49,7) 100
Race/Color of skin
White 110(31,4) 31,4
Brown 187(53,5) 84,9
Black 53(15,1) 100
Education  
Illiterate 49 (14) 14
Incomplete Elementary School 122 (34,9) 48,9
Complete Elementary School 36 (10,3) 59,1
Incomplete High School 14 (4) 63,1
Complete High School 81 (23,1) 86,3
Incomplete Higher Education 7 (2) 88,3
Higher Education                                                                      41 (11,7) 100
Age group
20 - 50 years old 100 (28,6) 28,6
51 - 69 years old 195 (55,7) 84,3
70 - 100 years old 55 (15,7) 100
Location
Rural area 80 (22,9) 22,9
Urban area                                                                       270 ( 77,1) 100
Health insurance
No 297 (84,9) 84,9
Yes 53 (15,1) 100
Health expenses
Yes 134 (38,3) 38,3
No      216 (61,7) 100

Table 1 - Sociodemographic characteristics of hypertensive people interviewed 
between November 2022 and November 2023 in the municipality of Propriá, 
Brazil.

a) Cumulative relative frequency

The average number of people per re-
sidence was 2.79 people (range 1 to 8 and 
SD=1.332). On average, each residence had 
2.32 rooms (range 1 to 5 and SD=0.702). 
Approximately 26 interviewees (32.5%) of 

the rural population were illiterate, whi-
le in the urban area the number was 24 
(8%). Only one person from the rural area 
(1%) had an academic degree compared 
to 40 people (14.8%) in the urban area. 
Regarding people without education (49 
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people), none had health insurance and 45 
(92%) earned up to two minimum wages.

Table 2 shows the prevalence rela-
tionship between the worsening of hyper-
tension and the health condition of the 
individuals evaluated in the study. The va-
riables that led to significant worsening of 

hypertension (p < 0.05) were: alcohol con-
sumption, weekly physical inactivity, poor 
or very poor self-rated health, presence of 
hypertension symptoms, lack of a blood 
pressure monitor at home, lack of guidance 
from a qualified health professional, having 
gone without antihypertensive medication 

for more than 30 days, forgetting to take 
medication, being obese, having had fewer 
than two medical appointments per year, 
and not having seen a cardiologist for a pe-
riod of one year.

Variable/Category
 Aggravation

PR 95% a  P-value
Yes No

Alcoholic beverage 

Yes 48 (36,4) 84 (63,6) 1,5 (1,1; 2,1) 
0,010

No 52 (23,9) 166 (76,1) 1 (ref)

Cigarette/ Smoking

Yes 13 (35,1) 24 (64,9) 1,3 (0,8; 2)
0,450

No 87 (27,8) 226 (72,2) 1 (ref)

Physical activity

No 70 (34,3) 134 (65,7) 1,7 (1,2; 2,4)
0,007

Yes 30 (20,5) 116 (79,5) 1 (ref)

Health (Regular or good)

No 29 (44,6) 36 (55,4) 1,8 (1,3; 2,5)
0,003

Yes 71 (24,9) 214 (75,1) 1 (ref)

Diabetes

Yes 43 (33,9) 84 (66,1) 1,3 (1; 1,8)
0,126

No 57 (25,6) 166 (74,4) 1 (ref)

Hypertension symptoms

Yes 39 (39,4) 60 (60,6) 1,6 (1,2; 2,2)
0,001

No 61 (24,3) 190 (75,7) 1 (ref)

Device using

No 66 (34,6) 125 (65,4) 1,6 (1,1; 2,3)
0,001

Yes 34 (21,4) 125 (78,6) 1 (ref)

Family Background

Yes 80 (28,1) 205 (71,9) 0,9 (0,6; 1,4)
0,770

No 20 (30,8) 45 (69,2) 1 (ref)

Healthy professional orientation

No 35 (37,6) 58 (62,4) 1,5 (1,1; 2,1)
0,030

Yes 65 (25,3) 192 (74,7) 1 (ref)

Ran Out of Medication

Yes 15 (50) 15 (50) 1,9 (1,3; 2,8)
0,010

No 85 (26,6) 235 (73,4) 1 (ref)

Side effect

Yes 16 (43,2) 21 (56,8) 1,6 (1,1; 2,4)
0,050

No 84 (26,8) 229 (73,2) 1 (ref)

Table 2- Prevalence relationship between lifestyle variables and health condition with worsening of BP among hypertensive 
patients interviewed in the Municipality of Propriá, Brazil (Nov. 2022/Nov. 2023).
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Forgetfulness (Medication)

Yes 53 (37,9) 87 (62,1) 1,7 (1,2; 2,4)
0,001

No 47 (22,4) 163 (77,6) 1 (ref)

Obesity (BMI>30kg/m²)

Yes 57 (35,8) 102 (64,2) 1,6 (1,1; 2,2)
0,001

No 43 (22,5) 148 (77,5) 1 (ref)

Medical Consultations (2 or more)

No 35 (45,5) 42 (54,5) 1,9 (1,4; 2,6) 0,001

Yes 65 (23,8) 208 (76,2) 1 (ref)

Cardiologist (1 or more)

No 72 (32,9) 147 (67,1) 1,5 (1,1; 2,2) 0,020

Yes 28 (21,4) 103 (78,6) 1 (ref)
a) 95% PR = prevalence ratio in the 95% confi-
dence interval

Based on the results obtained for the 
principal components, the 29 variables 
were reduced into 11 scores, which explain 
approximately 57.63% of all data variation 
(Table 3). The variables that obtained the 
highest values, regardless of the direction, 
were grouped into these scores. Thus, the 
scores were formed by people:

• Score 1: non-white, without health insu-
rance and without a blood pressure mo-
nitor in their homes.

• Score 2: those who did not work, did not 
consume ultra-processed foods regularly 

(less than 5 times a day), did not drink 
alcohol and had some physical/organic 
limitation.

• Score 3: without diabetes, without a 
diagnosis of anxiety and who did not 
suffer side effects from the prescribed an-
tihypertensive medication.

• Score 4: did not regularly consume be-
ans, salad/vegetables/fruit and natural 
fruit juice (less than 5 days a week).

• Score 5: had at least two annual medical 
appointments and for those who had at 
least one annual appointment with a car-
diologist.

• Score 6: did not do physical activity and 
had symptoms of hypertension.

• Score 7: did not smoke, self-rated as 
being in good health and had not been 
diagnosed with depression.

• Score 8: did not have their own home, re-
ceived family allowance and were obese 
(BMI >30 kg/m²).

• Score 9: with a family history of chronic 
diseases (hypertension, diabetes, stroke, 
cancer and heart problems) and sugges-
tive of visceral obesity (WC above the 
WHO cutoff point, men <102 cm and 
women <88 cm).

• Score 10: did not receive guidance on 
hypertension care from a professional 
with a degree in the health area.

• Score 11: did not go without medication 

Variable Score 1 Score 2 Score 3 Score 4 Score 5 Score 6 Score 7 Score 8 Score 9 Score 10 Score 11
Beans (5 days or more) 0,10 0,21 0,24 -0,43 -0,34 0,10 -0,04 -0,25 0,16 -0,26 -0,13 

Salad (5 days or more) -0,24 -0,08 0,22 -0,53 0,17 -0,16 0,09 -0,04 0,06 0,00 0,07 

Fruit (5 days or more) -0,29 0,09 0,07 -0,59 0,21 0,03 0,12 -0,09 -0,14 0,07 0,09 

Juice (5 days or more) 0,10 -0,07 -0,22 -0,72 -0,10 -0,06 -0,15 0,03 0,02 -0,07 0,02 

Ultra-processed foods (≥5 
servings) 0,10 -0,38 0,18 0,28 -0,07 -0,03 -0,32 -0,05 0,28 -0,27 -0,01 

Alcoholic beverage -0,01 -0,71 -0,01 0,05 -0,11 -0,06 -0,05 0,01 0,11 0,14 -0,06 

Cigarette 0,29 -0,25 0,13 -0,10 -0,08 -0,11 -0,60 -0,20 -0,19 0,04 -0,05 

Physical Activity -0,31 -0,11 0,13 -0,03 0,00 -0,66 0,01 -0,01 0,07 -0,11 -0,06 

Physical Limitation 0,09 0,52 -0,11 0,02 0,05 0,43 -0,29 -0,01 0,13 0,08 0,08 

Health (Satisfactory) -0,03 -0,12 0,21 -0,01 0,06 -0,21 0,66 -0,12 0,02 -0,03 0,03 

Table 3 - Principal Component Analysis adjusted for Education among hypertensive patients interviewed in Propriá, Brazil 
(Nov.2022/Nov.2023).
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Diabetes -0,14 0,26 -0,54 0,00 -0,28 0,22 -0,04 0,11 -0,10 -0,19 -0,01 

Depression -0,17 0,17 -0,03 0,03 0,17 0,10 -0,57 0,13 0,06 0,02 -0,07 

Anxiety -0,09 0,01 -0,36 -0,14 0,31 0,07 -0,20 0,20 0,24 0,05 -0,27 

Symptoms of Hypertension 0,00 -0,09 0,07 0,11 0,08 0,63 -0,20 -0,06 0,00 0,03 -0,25 

Blood Pressure Monitor -0,60 -0,19 -0,20 -0,30 0,08 -0,05 -0,06 -0,07 0,04 -0,10 0,16 

Health Guidance -0,06 0,06 0,00 -0,05 0,18 -0,11 0,07 0,01 -0,02 -0,82 0,06

Forgot Medication 0,10 -0,20 0,05 0,03 -0,06 0,08 0,06 -0,07 0,03 0,35 -0,62

Ran out of Medication 0,04 0,01 -0,10 0,07 -0,04 0,05 -0,13 0,03 -0,03 -0,10 -0,72 

Side effect 0,09 0,05 -0,78 0,03 0,08 -0,05 -0,06 -0,07 0,03 0,07 -0,06 

Abdominal Circumference 0,19 -0,10 0,08 -0,02 0,06 -0,12 0,03 0,01 0,65 0,16 0,29 

Obesity (BMI>30) -0,10 -0,11 0,02 -0,09 -0,04 0,38 0,03 0,62 -0,08 -0,19 -0,01 

Family history 0,19 -0,12 -0,07 0,02 -0,02 0,04 0,04 -0,03 0,67 -0,10 -0,18 

Cardiologist -0,22 0,11 0,01 0,06 0,69 0,06 0,07 -0,15 0,02 -0,15 -0,04 

Medical appointments (≥2) 0,10 0,04 0,00 -0,14 0,72 0,02 -0,10 0,07 0,00 -0,07 0,11 

Color of skin (White) -0,66 0,20 0,27 0,07 -0,10 -0,14 -0,01 0,10 0,17 0,13 0,00 

Works -0,18 -0,63 0,14 -0,14 0,02 0,16 0,18 0,12 0,16 -0,01 -0,01

Housing (Own) -0,04 0,08 -0,01 -0,12 -0,01 0,16 0,19 -0,64 0,01 -0,09 -0,10 

Bolsa Família 0,35 0,21 -0,04 0,07 -0,05 -0,14 0,12 0,54 0,09 0,02 -0,34 

Health insurance -0,69 -0,18 -0,03 -0,09 0,19 -0,15 0,05 -0,09 -0,11 -0,12 0,00 

*Only the highest values   for each variable were 
considered in this study. These values   are shown 
in bold.
** The lowest values   ( - ) mean negation. For 
example: do not smoke, do not take medication, 
are not white....
*** Each score was defined by the distribution of 
the variables with the highest value (bold). Thus, 
score 1 was defined as: Those who do not have 
a blood pressure monitor at home, those who 
do not work and those who do not have health 
insurance.

In Table 4, non-white individuals, tho-
se without health insurance and without a 
blood pressure monitor, and those in group 
1 (illiterate and with elementary educa-
tion) were 337% more likely to have high 
blood pressure compared to individuals 
with Yesilar characteristics but with higher 
levels of education (group 2).

Variable Group 1 - OR 95% P-value Group 2 - OR 95% P-value

Score 1 3.37 (2.06-5.51) 0,001 1.05 (0.71-1.56) 0,790

Score 2 1.01 (0.72-1.41) 0,961 0.48 (0.33-0.71) 0,010

Score 3 0.68 (0.51-0.92) 0,013 0.71 (0.49-1.03) 0,072

Score 4 1.52 (1.1-2.11) 0,012 1.25 (0.86-1.82) 0,248

Score 5 0.51 (0.36-0.72) 0,001 0.59 (0.4-0.86) 0,007

Score 6 1.73 (1.22-2.46) 0,002 1.47 (1.01-2.14) 0,044

Score 7 0.75 (0.56-1) 0,048 0.85 (0.59-1.23) 0,393

Score 8 1.67 (1.24-2.27) 0,001 2.1 (1.4-3.16) 0,010

Score 9 1.15 (0.84-1.56) 0,384 1.24 (0.82-1.86) 0,308

Score 10 1.61 (1.19-2.17) 0,002 0.71 (0.47-1.06) 0,097

Score 11 0.7 (0.52-0.93) 0,016 0.71 (0.5-1) 0,050

Table 4: Multinomial Logistic Regression Model on risk factors for hypertensive 
disease among hypertensive individuals with different levels of education 
interviewed (Nov. 2022 / Nov. 2023) in the Municipality of Propriá-Brasil.
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The irregular consumption of ve-
getables, fruits, natural juices and le-
gumes resulted in a 152% higher risk 
of high blood pressure, while the lack 
of professional guidance contributed 
to a 161% increase in risk for group 1.

Scores 3 and 7 acted as exclusi-
ve protective factors for individuals 
in group 1, while score 2 was a pro-
tective factor only for group 2. On 
the other hand, scores 6 and 8 were 
identified as risk factors for both le-
vels of education, presenting a 173% 
and 167% higher risk, respectively, 
for group 1, and 147% and 210% for 
group 2.

DISCUSSION

The data from this research 
showed that low levels of education 
were more associated with worsening 
hypertension. The relationship be-
tween education and skin color reve-
aled that the proportion of illiterate 
black people was higher than that of 
illiterate white people (25% black 
and 14% white). Regarding higher 
education, the majority of graduates 
interviewed were white (60% white 
and 5% black). Although there has 
been an improvement in this scenario 
in recent decades, since in 1980 the 
number of illiterate black and mixe-
d-race people was three times higher 
than that of white people, 6 There is 
still a strong association between low 
education and skin color.

Among all the factors related to 
hypertension, socioeconomic status 
was the one that most influenced 
the worsening of the disease in indi-
viduals with less than nine years of 
education. This relationship was par-
ticularly evident when we analyzed 
aspects such as access to health care, 
education, employment and housing 
conditions, which were interconnec-
ted and impacted the quality of life 
of these people. In this study, ethnic 
issues and lack of financial resources 
also played a crucial role, making it 

difficult to both adhere to health in-
surance plans and acquire equipment 
for home blood pressure monitoring.

Furthermore, individuals of low 
socioeconomic status face ² signifi-
cant barriers to accessing health servi-
ces, including difficulty in paying for 
medical appointments, medications 
and essential treatments to control 
hypertension. The scarcity of health 
services in underserved areas, combi-
ned with the lack of adequate trans-
portation to get to health centers, 
contribute to the worsening of this si-
tuation, highlighting the urgent need 
for interventions to improve access to 
and the quality of health services for 
this vulnerable population.

Approximately 66% of illiterate 
people did not have a device to me-
asure their blood pressure at home, 
compared to 25% of people with 
higher education. For the latter, for-
getfulness was the main justification. 
To Gbemisola et al. 7 low levels of edu-
cation are also associated with fewer 
job opportunities and lower wages, 
which results in financial difficulties 
and limited spending on health care, 
making these patients more vulnerab-
le to cardiovascular diseases.

As for adherence to private health 
plans, no illiterate hypertensive pa-
tients were included and only 2% (05 
people) of a universe of 225 people 
with elementary education (complete 
or incomplete) had health insurance, 
in contrast to 38% (48 people) of in-
dividuals with secondary education 
and 68% (28 people) with higher 
education.

It is important to emphasize that 
the monthly fee for a private health 
plan is a distant reality for most Bra-
zilians. In Brazil, the public health 
system, known as SUS, offers free and 
universal access to health care for all 
citizens, covering approximately 75% 
of the population. However, care in 
this system is predominantly pro-
vided by general practitioners, and 
consultations with cardiologists are 

only possible in cases of established 
coronary disease, essential comorbi-
dities, or secondary complications. 
As reported by Faria-Neto et al., 8 

there is a delay in scheduling exams 
and consultations in the SUS. On the 
other hand, in the private system, the 
patient has the freedom to go directly 
to the desired specialist, regardless of 
their health status, and there is grea-
ter agility in scheduling exams.

Low education levels were also re-
flected in the lack of self-care in con-
trolling blood pressure. According 
to Larki, Tahmasebi and Reisi, 9 This 
results in difficulty understanding 
written health information, avoiding 
behaviors that are harmful to the 
body, or properly reading a medical 
prescription.

None of the hypertensive indivi-
duals interviewed with secondary or 
higher education sought out commu-
nity health agents to clarify their he-
alth-related doubts. These professio-
nals were widely sought out by many 
interviewees with low levels of edu-
cation, who felt embarrassed to ad-
mit that they did not understand the 
guidance of higher-level health pro-
fessionals at the Basic Health Units 
(UBS). According to Cavalcante et 
al.,10 these patients often avoid se-
eking out UBS, as they believe that 
professionals would not have the pa-
tience to repeat and explain in detail 
the information already provided. 

Örsal et al.11 highlighted the incre-
ase in health problems among users, 
especially chronic ones, due to lack 
of information or difficulty in un-
derstanding the information provi-
ded during consultations in the SUS. 
Given that most of the elderly inter-
viewed did not complete elementary 
school, it is crucial that health teams 
improve communication. It is essen-
tial to adopt an effective approach to 
health promotion for these individu-
als to ensure adequate monitoring of 
treatment, even in the absence of the 
central doctor, according to Chehuen 
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et al. 12

This aspect highlights the cru-
cial role of the health professional 
in educating the patient about heal-
th, covering information, practices 
and healthy habits. Establishing a 
positive doctor-patient relationship 
is essential, 13 as this strengthens the 
patient's confidence to adhere to the 
guidelines provided. Unfortunately, 
low-income and less educated indivi-
duals often have less access to health 
information, thus increasing the risk 
of adverse health consequences.

Low consumption of legumes, 
fruits and, especially, vegetables was a 
risk factor for worsening blood pres-
sure among individuals with low edu-
cation. Chehuen et al.12 They claim 
that this is common among people 
who earn up to a minimum wage in 
Brazil and face greater challenges, 
due to the lack of financial resources, 
to maintain a healthy diet and practi-
ce physical activities.

Bezerra et al.14 observed that indi-
viduals with low financial status tend 
to consume ultra-processed foods 
due to their lower price and greater 
convenience in preparation. Howe-
ver, this type of diet contributes to a 
worsening of health, since these foods 
have high levels of carbohydrates, sa-
turated fats, sugar and sodium, and 
low levels of vitamins and minerals. 
In addition, ultra-processed foods 
have a longer shelf life due to the ad-
dition of additives compared to natu-
ral or minimally processed foods. 15

In the present study, it was iden-
tified that obesity was the main risk 
factor for individuals with a higher 
level of education, presenting a sig-
nificantly higher risk compared to 
people with a lower level of educa-
tion. As argued by Connelly et al.,16 

a high Body Mass Index (BMI) indi-
cating clinical obesity (BMI ≥30 kg/
m2) is associated with a substantial 
increase in the risk of total and is-
chemic stroke, and this association is 
even stronger in women than in men. 

Additionally, Uthman et al.17 empha-
sized that the combination of ove-
rweight/obesity with hypertension 
demonstrates the negative effect of 
excess body weight on the prevalence 
and worsening of hypertension.

The lack of physical exercise im-
pacted everyone, especially hyper-
tensive individuals with low levels of 
education. This can be attributed to a 
lack of knowledge about the benefits 
of a healthy lifestyle, including regu-
lar physical activity, and the adoption 
of unhealthy diets, which is particu-
larly difficult in low-income commu-
nities. According to Faria-Neto et 
al.,8 This lack of awareness among pa-
tients can be attributed to their lack 
of education and existing social ine-
qualities.

Not using tobacco was a protec-
tive factor highlighted only for peo-
ple with little education. Smoking is 
considered a risk factor for cardiovas-
cular disease, as it leads to the cons-
triction of coronary blood vessels, 
making them less flexible. 18 Although 
tobacco consumption is stabilizing 
and even decreasing in some high-
-income countries, it is increasing in 
low- and middle-income countries 
due to the high number of tobacco-
-related deaths. In the 20th century, 
approximately 100 million deaths 
were attributed to tobacco, and this 
number is expected to reach 1 billion 
in the 21st century. 19

Mental health conditions such as 
anxiety and depression can worsen 
hypertension and reduce patients’ 
quality of life by influencing the rele-
ase of vascular endothelial factor and 
increasing vascular resistance. The 
risk of hypertension in people with 
prolonged anxiety and worry is 1.18 
times higher than in people without 
these conditions. 20

This research showed that regular 
adherence to medication had a pro-
tective effect at all educational levels. 
However, it was observed that for-
getting to take medication increased 

the risk of worsening hypertension, 

21 especially when the period of for-
getfulness was prolonged. The data 
revealed that 38% of illiterate people 
and 21% of individuals with higher 
education reported forgetting to take 
their medication on some day during 
the week. In this sense, Cavalcante et 
al. 10 highlighted the importance of 
regularly checking, at each consulta-
tion, whether patients have correctly 
understood the instructions provi-
ded and whether they are adhering 
adequately to conservative and drug 
treatment.

CONCLUSION

Socioeconomic status was the 
main factor for increased blood pres-
sure in individuals with low levels of 
education, followed by lifestyle. For 
more educated individuals, obesity 
and lack of regular physical activity 
were the main risk factors. The lack 
of adequate guidance from health 
professionals worsens hypertension, 
especially among the less educated. 
The importance of an effective doc-
tor-patient relationship is highligh-
ted to improve care for less educated 
populations in the SUS, promoting 
trust and better health conditions.
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