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Abstract:

Background: Brazil has undergone an epidemiological and nutritional transition, characterized by a decline in
infectious diseases and a significant rise in non-communicable chronic diseases (NCDs), such as obesity and
hypertension. Obesity, recognized by the WHO as the "epidemic of the 21st century,” is strongly linked to
urbanization and poor dietary habits, emerging as a major risk factor for several comorbidities. Studies
demonstrate a direct association between excess weight and elevated blood pressure levels. The coexistence of
obesity and hypertension exacerbates cardiovascular outcomes and increases healthcare system costs.
Materials and Methods: This is a cross-sectional epidemiological survey conducted with hypertensive individuals
registered in the Primary Health Care Information System, from both urban and rural areas of Vitoria de Santo
Antdo, Pernambuco, Brazil. Individuals with mental disorders, physical limitations, specific clinical conditions,
and pregnant women were excluded. The sample size was calculated using the SampleXS software, resulting in
435 participants. Sampling was stratified proportionally across Primary Health Units and selected randomly.
Data collection was carried out through home interviews using a structured and pilot-tested instrument. The study
followed the STROBE guidelines for observational studies.

Results: A total of 458 hypertensive individuals participated in the study. The prevalence of overweight, based on
BMI, was 56%, while abdominal obesity, assessed by waist circumference (WC), was 70.9%, and obesity by neck
circumference (NC) reached 89.3%. Age group, social class, and educational level were significantly associated
with overweight (p<0.05). Participants reporting alcohol consumption showed higher rates of abdominal obesity
(84.1%) and obesity by NC (90.9%). Adherence to antihypertensive treatment varied according to the instrument
used, with the highest rate observed using the Haynes-Sackett test (85.6%), which also indicated a significant
association between obesity and non-adherence. In the multivariate logistic regression analysis, higher social
class (OR: 0.055; 95% CI: 0.013—0.230) and normal BMI (OR: 4.118; 95% CI: 2.088-8.120) were identified as
independent predictors of treatment adherence.

Conclusion: It is necessary to develop strategies that promote adequate body weight, as even modest weight loss
can lead to significant reductions in blood pressure. Public health actions focused on healthy aging represent an
important approach for the prevention and control of these conditions.
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I. Introduction
Brazil, like other developing countries, has been undergoing significant changes in its epidemiological
and nutritional profiles, which have major implications for public health. There has been a shift in mortality

DOI: 10.9790/1959-1403042532 www.iosrjournals.org 25 | Page



Prevalence of Overweight Among Hypertensive Patients and Its Association with Adherence ..

patterns in the country, with a progressive reduction in deaths caused by infectious and parasitic diseases and an
alarming increase in deaths associated with noncommunicable chronic diseases (NCDs).!

Another notable change affecting the Brazilian population is the nutritional transition. Malnutrition, once
prevalent in the country, has been replaced by another nutritional disorder: obesity. This condition is mainly linked
to processes of urbanization, industrialization, and globalization, which have brought about changes—especially
in eating habits—that make the population more prone to chronic diseases.?.?

The World Health Organization (WHO) refers to obesity as the “Epidemic of the 21st Century” and
defines it as “a disease in which excess body fat has accumulated to such an extent that health may be adversely
affected.”

Obesity is classified among NCDs and is considered a major issue in modern society due to its
widespread prevalence worldwide.® Despite its high prevalence, a recent study conducted in the United States
population showed no significant increase in obesity rates among youth and adults between 2003—-2004 and 2009—
2010.¢

Obesity contributes to the occurrence and outcomes of various diseases, including cardiovascular and
metabolic conditions as well as cancer,” which has led to a considerable increase in the demand for specialized
health services—both public and private—resulting in substantial economic impacts.®®

According to the 2020 Brazilian Guidelines on Hypertension (DBH-2020), obesity is a predisposing
factor for conditions such as hypertension.'® Studies have demonstrated an association between blood pressure
levels and excess body weight, with hypertensive individuals who are obese presenting higher blood pressure
values than those with normal weight.''.'? This reinforces the need for healthcare professionals and services to
pay greater attention to obesity, especially when aiming to control blood pressure levels.

Patients with comorbidities associated with hypertension require special care from healthcare
professionals and services, as the presence of such conditions tends to reduce adherence rates to antihypertensive
therapy.'

The coexistence of hypertension and obesity increases the risk of cardiovascular diseases, contributes to
higher morbidity and mortality rates, and generates a significant burden on the healthcare system.!* Research on
hypertension and excess weight remains essential, given the growing and dynamic prevalence of these disorders
across diverse populations. Understanding the prevalence of overweight among individuals with hypertension and
its impact on treatment adherence will help enhance comprehension of this issue and provide valuable data to
support the planning of preventive and health promotion strategies. This includes the development of public health
policies aimed at reducing complications associated with cardiovascular and metabolic disorders.

Therefore, the objective of this study is to analyze the prevalence of overweight among hypertensive
individuals and its association with adherence rates to antihypertensive treatment in the municipality of Vitoria
de Santo Antdo, Pernambuco, Brazil.

II. Material And Methods

This is a cross-sectional epidemiological study of the "survey" type. The population selected for the study
consisted of individuals with arterial hypertension, of both sexes, registered in the Primary Care Information
System (Hypertension Control Program) from the urban and rural areas of the municipality of Vitoria de Santo
Antdo, Pernambuco, Brazil. Exclusion criteria included individuals who reported or were reported by family
members as having any mental health issues (self-reported or reported by family members), physical disabilities
(which prevented anthropometric assessment), clinical conditions (Systemic Lupus Erythematosus, Diabetes,
Acquired Immunodeficiency Syndrome - AIDS), and pregnancy (self-reported). The study adheres to the
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines for observational
studies.

To estimate the sample size, the SampleXS program [Brixton Health, UKI2, UK] was used, employing
the following formula: n = A /(E * E + (A / N)), where n = sample size; A = 3.8416PQW, P = prevalence of the
population in percentage; Q = (100 — P); E = maximum acceptable sample error; w = design effect; N = population
size. The following criteria were adopted: (a) target population of 10,088 hypertensive individuals (Primary Care
Information System); (b) adherence prevalence of 50%'; (¢) 95% confidence interval (CI); (d) sample error of
5%; and (e) study design effect of 1. The minimum sample size was 391 hypertensive individuals (with a 10%
increase to account for potential losses, n = 435 participants).

In order to ensure the necessary proportionality in a stratified sample, the samples were organized by
proportional allocation for each Primary Health Care Unit and selected randomly using a randomization table
created in the Randomizer program [Social Psychology Network Association, Middletown, CT, USA].

Data collection was conducted through a questionnaire, applied during home visits to the selected
individuals, with a primary focus on adherence to both pharmacological and non-pharmacological treatment for
arterial hypertension, specifically activities related to the Hiperdia Program. Prior to data collection, a pilot study
was conducted with a population different from the selected one, but with similar characteristics, to assess the
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need for adjustments to the data collection instrument specifically developed for this research, which was based
on previous studies on the topic.

Demographic, socioeconomic, and lifestyle-related data of the participants were obtained using a
questionnaire recommended by the Brazilian Institute of Geography and Statistics (IBGE).!® For social class
analysis, the population was classified into classes A to E according to the criteria set by the Brazilian Association
of Research Companies (ABEP).!”

Body weight and height measurements were taken with the subject barefoot, with no objects in their
hands, pockets, or head adornments, using a Balmak® scale with a capacity of up to 150 kg and a precision of
100 g, calibrated and verified by the National Institute of Metrology, Standardization, and Industrial Quality of
Pernambuco. Height was measured using a stadiometer, with a precision of 1 mm and accuracy of 0.5 cm.

Body mass index (BMI) was calculated using the equation [weight (kg) / height (m)?]. For nutritional
status classification, the following cut-off points were used: underweight (BMI < 18.5), normal weight (BMI 18.5-
24.9), overweight (BMI 25-29.9), obesity grade I (BMI 30-34.9), obesity grade II (BMI 35-39.9), and obesity
grade III (BMI > 40). The values were grouped into: overweight (overweight and obese) and non-overweight
(underweight and eutrophic).

Waist circumference (WC) and neck circumference (NC) were measured in centimeters using a non-
extensible Sanny® tape measure, with duplicate measurements, while the patient stood with their abdomen
relaxed and arms extended by their sides. For NC, the measurement was taken below the cricoid cartilage at the
level of the glottis, at the collarbone level.'®!” Waist circumference was measured horizontally at the midpoint
between the lower edge of the last rib and the iliac crest. A maximum variation of 0.1 cm between the two
measurements was allowed, with the procedure repeated if this variation was exceeded in both measurements.
The cut-off point used identifies abdominal obesity when WC > P90.%°

For the analysis of neck circumference (NC), the cut-off points adopted to define overweight were NC >
35.5 cm for males and NC > 32 c¢m for females.?!

Patient adherence was assessed using three standardized tests: Batalla, Haynes-Sackett, and Morisky-
Green.22-23-24 These instruments were combined into a single questionnaire and applied to all participants. The
Batalla test consists of three questions and measures adherence based on the patient’s knowledge about their
disease. In contrast, the Morisky-Green test comprises four questions and evaluates adherence based on the
patient’s attitudes toward medication use. In both tests, individuals are considered adherent only if they answer
all questions correctly.”® The Haynes-Sackett test involves a self-reported assessment of treatment adherence
through two questions, where affirmative responses indicate non-adherence to treatment.

Data tabulation was performed using Microsoft Excel. Data analysis was conducted with the aid of the
statistical software SPSS version 20.0 [SPSS Inc., Chicago, IL, USA].

For the description of proportions, the binomial distribution was approximated to the normal distribution
using a 95% confidence interval. For the comparison of proportions, the Mantel-Haenszel test and Pearson’s chi-
square or linear trend tests were used. For interpretation purposes, the Type I error threshold was set at 5% (p <
0.05).

Multivariate analysis was used to estimate the independent contribution of each variable to the likelihood
of adherence to antihypertensive treatment. Variables from the bivariate analysis with a significance level of up
to 20% were tested for inclusion in the model. Binary logistic regression was employed using the Backward
method. A Type I error threshold of up to 5% (p < 0.05) was adopted for interpretation.

This study is part of the research project entitled “Analysis of Adherence to Antihypertensive Treatment
in the Municipality of Vitéria de Santo Antdo, Pernambuco,” which was approved by the Research Ethics
Committee for Human Subjects (CEP) of the Health Sciences Center (CCS) at the Federal University of
Pernambuco (UFPE), under approval number 361/09. The research complied with the guidelines established by
the Brazilian National Health Council, Resolution N° 466/12, which governs research involving human subjects.

II1. Result

A total of 458 hypertensive individuals participated in the study. The prevalence of overweight,
according to BMI, was 56% (95% CI: 51.4—60.5). When measuring waist circumference (WC), abdominal obesity
was present in 70.9% (95% CI: 66.5-74.8) of hypertensive individuals. The prevalence of obesity estimated by
neck circumference (NC) was 89.3% (95% CI: 86.1-91.7).

In the bivariate analyses of associations with overweight and obesity (Table 1), age group, social class,
and educational level significantly influenced (p < 0.05) the distribution frequency of individuals with excess
body weight.

Regarding lifestyle, individuals who reported alcohol consumption (9.6%) showed a prevalence of
abdominal obesity, based on waist circumference (WC), of 84.1%, and 90.9% were classified as obese according
to neck circumference (NC). With respect to the prevalence of overweight, no statistically significant differences
were observed in relation to skin color or smoking status.
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Table n° 1: Overweight According to Socioeconomic, Demographic, and Behavioral Variables Among

Hypertensive Patients Registered in the Hypertension and Diabetes Program. Vitdria de Santo Antéo,
Pernambuco, Brazil.
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In Table 2, the prevalence of adherence to antihypertensive treatment was 26.5%, 16.6%, and 85.6%
according to the Morisky-Green, Batalla, and Haynes-Sackett tests, respectively. The Haynes-Sackett test
indicated that obesity was associated with treatment adherence, as among non-adherent individuals (14.4%),
80.3% and 77.3% were classified as obese based on BMI and NC, respectively. Most of the adherent patients,
according to this test, were obese based on WC (73.7%) and NC (91.3%) measurements.
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Table n° 2: Adherence to treatment according to the Morisky-Green, Batalla, and Haynes-Sackett tests among
hypertensive patients enrolled in the Hypertension and Diabetes Program. Pernambuco, Brazil.

B wWC NC
Normal Abdominal (Ol Obesity Normal OR P’
Overweight I OR Normal weight (Close, P A .
. 256 (56,0) overweight e obesity 133(20.1) ) 408 weight (Clss%)
Variable 20 (96 201(44,0)  (Csw) 324 (70,9) < (89.3) 49
3 (10.7)
n(%) n(%) n(%) n(%) n(%) n(%)
‘ 1.10 0.93 N 0.99
I”Igii? (093- 0265 (0.80- 0‘;9 (0.93- 0,992
1.31) 1.07) ; 1.07)
Adheren 108 13
73 (60, 39,7 2(67.2 40 (32,
: (60.3) 48 (39.7) 82 (67.2) 40 (32.8) 9.9) a0
Non- 300 36
) 53 (15.5 a5 (772 .
adherent 183 (54.5) 153 (45.5) 242(12.2) 93 (27.8) (89.3) (10.7)
0.64 1.35 118
};21’::; (0.55- 0,000 (1,07- "’SD (1.03- 0,000
0,75) 1.69) 1.35)
s 357 34
- »] A 2 7 7 2
Aderent 203 (51.9) 188 (28.1) 288 (73.7) 103 (26.3) ©13) En
Non-
adherent 53 (80.3) 13 (19.7) 36 (54.5) 30 (45.5) 51(77.3) 11,5_.)
1.12 1.00 1.00
97
Bale (0.92- 0263 (0.85- 03 (0.92- 0951
137) 1.17) 1.09)
Adheren - N - 8§
47(61, 20 (38,2 54 (71, 22 (28, 9.3
A 47(61.8) 9 (38.2) 4 (71.1) (28.9) 68(893) (105
Non- 340 41
209 (54 77 (45 270 (7 N
adherent 200 (549 172 (45.1) 270 (70.9) 111(29.1) (89.2) (10.8)

BMI — Body Mass Index: 95% CI — 95% Confidence Interval: WC — Waist Circumference: NC — Neck
Circumference: * Pearson’s Chi—-square test: I =2 P85 for overweight. II = P90 for obesity. III 20.5 for
obesity, IV NC >35.5 cm for males, NC >32 cm for females.

In the multivariate logistic regression analysis (Table 3), using the Haynes-Sackett test, the following
remained as independent risk factors for adherence to hypertension treatment: higher socioeconomic status (OR:
0.055; 95% CI: 0.013-0.230) and a normal Body Mass Index (OR: 4.118; 95% CI: 2.088-8.120).

Table n° 3: Independent predictors of adherence to hypertension treatment through the Haynes-Sackett test,
according to the multivariate logistic regression analysis. Vitdria de Santo Antdo, Pernambuco, Brazil.

Final model

Risk factors
n OR adjusted' Clgses, Pt
455
Socioeconomic status (SES) - ABEP
Status B/C 1 Ref
Status D 0,726 [0,376-1,402] 0,340
Status E 0.055 [0,013-0,230] <0,001
BMI <0,001
Obese 1
Normal 4,118 [2.088-8,120]

OR: Odds Ratio. 95% CI: 95% Confidence Interval. Ref: Reference category. * Model adjusted for the variables: use of salt shaker, adding salt to
food. residence, physical activity level, race, waist circumference measurement, body mass index, and sex. 7 Likelihood ratio for heterogeneity of
proportions.

IV. Discussion

Obesity is a condition that independently contributes to elevated blood pressure and is responsible for a
significant proportion of such cases.'? Findings from the Framingham Heart Study suggest that obesity accounted
for 78% of hypertension cases in men and 65% in women.? Despite this, some obese patients either do not
associate or are unaware of obesity as a risk factor for hypertension.?’

Nutritional status can be assessed using several parameters, with Body Mass Index (BMI) being the most
commonly used anthropometric indicator by healthcare services for screening excess weight. This is due to its
role as a predictor of morbidity and mortality from various chronic diseases.”® However, some authors argue that
BMI is no longer an accurate measure of body fat quantity, as it does not account for differences in fat distribution,
which pose significant health risks independent of total adiposity. Waist circumference (WC) and neck
circumference (NC) reflect central adiposity and are better predictors of cardiometabolic diseases than BMI. These
measures are simple to obtain and low-cost, making them suitable for use in population-based studies.?.3°
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This study among hypertensive individuals identified a high prevalence of excess weight based on BMI
and central obesity based on WC and NC, confirming the close association between excess weight and
hypertension, as previously reported by other authors.?’,3 The prevalence of excess weight was lower when
assessed by BMI than by WC and NC, suggesting that even individuals with normal BMI may present altered WC
and NC values, indicating central obesity.

According to BMI-based assessment, being elderly was a risk factor for obesity, a finding consistent with
previous studies.* This may be attributed to age-related changes, such as reduced physical activity, increased
consumption of high-calorie foods, and physiological alterations like slowed basal metabolism and hormonal
changes, all of which contribute to increased BMI. In contrast, this study observed a decrease in WC and NC with
increasing age, which differs from other studies reporting an increase in central adiposity with advancing
age.’!,32,33

This study found an inverse association between social class and obesity based on BMI. However, when
evaluating neck circumference (NC), a higher social class was associated with a greater prevalence of obesity.
This difference can be partially explained by the fact that the NC measurement method is still not a standardized
assessment for the Brazilian population.

Several studies have shown that higher social classes are associated with increased obesity prevalence
due to easier access to high-calorie foods and lower physical activity levels in more affluent groups.>* Conversely,
other studies have highlighted a higher prevalence of obesity in lower social classes, justifying that individuals
from lower socioeconomic strata tend to consume foods with high fat and carbohydrate content because they are
cheaper and provide greater satiety.>*,3¢

There is also a trend of increased excess weight with higher educational levels when evaluating NC
measurements. No statistically significant associations were found between education level and excess weight
based on WC or BMI, probably because most of the participants in this study were elderly, which complicates
anthropometric evaluations and may impair the accuracy of BMI and WC measurements.

Alcohol consumption is a known risk factor for the development of abdominal obesity and for increasing
blood pressure levels.’? However, the precise influence of ethanol on the accumulation of body fat remains unclear
due to a lack of standardization in the methodologies used to assess alcohol consumption in terms of frequency,
quantity, and duration.®

Nunes et al. found that excess weight was related to non-adherence to antihypertensive treatment, as 79%
of patients who were non-adherent to treatment had a BMI indicating obesity.'* In the present study, individuals
with excess weight, according to BMI, showed a tendency to have lower adherence to antihypertensive treatment
when adherence was assessed using the Haynes-Sackett test. In contrast, individuals with central obesity exhibited
a tendency to have higher adherence to treatment. The Batalla and Morisky-Green tests showed that excess weight
did not interfere with treatment adherence. It is likely that the Haynes-Sackett test is more sensitive in assessing
adherence among obese groups than the other tests used. This highlights the importance of using multiple
instruments in evaluating adherence to hypertension treatment to identify specific patient groups.

Research conducted with hypertensive individuals in Bangladesh showed that the presence of
comorbidities, such as obesity, increased adherence to antihypertensive treatment. This is because obesity, along
with hypertension, contributes to the occurrence of other comorbidities and cardiovascular complications, making
patients more concerned about their health and consequently more adherent to treatment.’

Adherence to non-pharmacological treatment involves lifestyle changes and requires several adjustments
to one's way of life. Patients with excess weight have greater difficulty adapting to these changes, and
consequently, they are less adherent to the treatment.®

The multivariate analysis in Table 3 showed that higher social class and normal BMI were independent
risk factors for adherence to antihypertensive treatment. In other words, eutrophic individuals and those from
higher social classes are more likely to adhere to treatment, which aligns with findings from both national and
international studies.'?*7,%

Ambaw’s study demonstrated that the number of comorbidities associated with hypertension
significantly influenced adherence behavior. Specifically, patients with none or only one comorbidity associated
with hypertension were 2.5 and 2.28 times more likely to adhere to treatment compared to those with two or more
associated diseases.*

Among the strengths of the present study, the direct measurement of anthropometric data and blood
pressure, rather than relying on self-reports, can be highlighted. Another positive aspect is the geographic scope
of the study, which was conducted across all healthcare units in a municipality located outside the metropolitan
region. Additionally, the sample size was sufficient to ensure prevalence estimates, as well as the ability to identify
factors associated with treatment adherence using the Odds Ratio, facilitated by multivariate logistic regression
analysis. The use of three instruments for measuring adherence allowed for the evaluation of adherence from
different perspectives.
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However, the study has limitations that should be considered when interpreting the results. It is a cross-
sectional study, where cause-and-effect relationships cannot be determined. The population is very homogeneous
from an ethnic perspective, although the sample was carefully selected to exclude confounding factors in the
analysis. The fact that interviews were conducted in participants' homes, which required more time for data
collection, led to operational difficulties in obtaining the sample. Another additional limitation was that only the
Haynes-Sackett test showed inconsistencies in the multivariate analysis.

V. Conclusion

Obesity is closely associated with cardiovascular and metabolic morbidities and mortalities.
Additionally, its presence interferes with hypertensive patients' adherence to antihypertensive treatment,
contributing to increased blood pressure levels. Therefore, strategies must be developed to promote weight
management, as even modest weight loss results in a significant reduction in blood pressure. Public health actions
focused on healthy aging represent an important alternative for the prevention and control of these conditions.

The use of multiple indicators to identify overweight is necessary, as measurements of waist
circumference (WC) and hip circumference (HC), when combined with body mass index (BMI), better predict
health risks than BMI alone. Healthcare professionals, especially those working in primary health care, should
raise awareness within their teams regarding the importance of using these measures in anthropometric assessment
and ensure proper training for accurate measurements.

Since the Haynes-Sackett test is a simple and sensitive tool for assessing adherence to treatment in obese
groups, it should be routinely used in primary health care to identify hypertensive patients who are not adhering
to proper treatment protocols and to develop strategies aimed at improving adherence.

References

[1]. Ferreira Batista M, Sousa AP da S, Carvalho LMF de. Annual trends in the prevalence of excess obesity among adults in the capitals
of Brazil’s 26 states and the Federal District between 2010 and 2019. Research, Society and Development. 2020 Oct
29;9(10):€9769109481.

[2]. Moriguchi Watanabe L, Bernardes Pereira Delfino H, Augusta de Souza Pinhel M, Noronha NY, Maria Diani L, Cintra do Prado
Assumpgao L, et al. Food and Nutrition Public Policies in Brazil: From Malnutrition to Obesity. Nutrients [Internet]. 2022 Jun
15;14(12):2472.

[3]- Valenzuela LO, Plens C, Otero F, Loupias LL, Soriano EP, de Carvalho MVD, et al. Intra-Individual Stable Isotope Variation Tracks
Brazilian Contemporary Dietary and Nutritional Transition. American Journal of Biological Anthropology. 2025 Jan;186(1).

[4]. 1.De Lorenzo A, Gratteri S, Gualtieri P, Cammarano A, Bertucci P, Di Renzo L. Why primary obesity is a disease? Journal of
Translational Medicine [Internet]. 2019 May 22;17(1).

[5]- Nyberg ST, Batty GD, Pentti J, Virtanen M, Alfredsson L, Fransson EI, et al. Obesity and loss of disease-free years owing to major
non-communicable diseases: a multicohort study. The Lancet Public Health [Internet]. 2018 Oct;3(10):e490—7.

[6]. Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of Childhood and Adult Obesity in the United States, 2011-2012. JAMA.
2014;311(8):806-814.

[7]. Oksuz E, Malhan S, Alis H, GogasYavuz D, Karakan T, Sargin M, et al. Annual health expenditures by body mass index categories
and the economic impact of obesity in Tiirkiye: A retrospective modeling study. Obesity Facts. 2024 Dec 10;1-29.

[8]. Biener A, Cawley J, Meyerhoefer C. The Impact of Obesity on Medical Care Costs and Labor Market Outcomes in the US. Clinical
Chemistry [Internet]. 2018 Jan 1;64(1):108-17.

[9]. 1.Steinl D, Pascale Holzerny, Ruckdéschel S, Fih D, Pataky Z, Peterli R, et al. Cost of overweight, obesity, and related complications
in Switzerland 2021. Frontiers in Public Health. 2024 Jul 12;12.

[10].  1.Barroso WKS, Rodrigues CIS, Bortolotto LA, Mota-Gomes MA, Branddo AA, Feitosa AD de M, et al. Diretrizes Brasileiras de
Hipertensao Arterial —2020. Arq Bras Cardiol. 2021 Mar 25;116(3):516—658.

[11].  Avramescu C, lancu MA, Dediu GN, Diaconu CC, Matei D. [PP.13.08] AN OBSERVATIONAL STUDY OF EXCESS WEIGHT
CHILDREN VERSUS NORMAL WEIGHT CHILDREN IN A PRIMARY CARE PRACTICE. Journal of Hypertension. 2017
Sep;35:e196.

[12].  1.Tagetti A, Bonafini S, Giontella A, Minuz P, Fezzi S, Maffeis C, et al. PREVALENCE AND RELATION OF WEIGHT EXCESS
AND BLOOD PRESSURE WITH ANTROPOMETRIC MEASUREMENTS IN A SAMPLE OF ITALIAN CHILDREN. Journal of
Hypertension. 2018 Jun;36(Supplement 1):e156.

[13].  1.0h O, Lee KS. For hypertensive patients with comorbidity, the number of comorbidity is associated with the pattern of their
medication adherence. European Journal of Cardiovascular Nursing. 2022 Jul 1;21(Supplement_1).

[14].  1.Koliaki C, Liatis S, Kokkinos A. Obesity and cardiovascular disease: revisiting an old relationship. Metabolism [Internet]. 2018
Nov;92(92).

[15].  Bloch KV, Melo NA, Nogueira AR. Prevaléncia da adesao ao tratamento anti-hipertensivo em hipertensos resistentes e validagao de
trés métodos indiretos de avaliagdo da adesdo. Cad. Satde Publica 2008; 24(12):1128-35.

[16].  Brazilian Institute of Geography and Statistics (IBGE). Household Budget Survey 2002-2003: analysis of household food availability
and nutritional status in Brazil. Rio de Janeiro: IBGE; 2004

[17].  Abep — Brazilian Association of Research Companies — 2012 — www.abep.org — abep@abep.org. Data based on the 2011
Socioeconomic Survey — IBOPE.

[18].  Sarah RP, Joseph M, Massaro U H, Ralph BDA, Levy D, Sander J, et al. Neck Circumference as a Novel Measure of Cardiometabolic
Risk: The Framingham Heart Study. J Clin Endocrinol Metab. 2010; 95(8): 3701-10.

[19].  Olubukola ON, Constance B, Lee J, Terri VL, Shobha M, Kevin KT. Neck Circumference as a Screening Measure for Identifying
Children With High Body Mass Index. Pediatrics 2010; 126(2):305-11.

[20].  20. International Diabetes Federation-IDF. Diabetes Voice 2007; 52(4): 1-24.

DOI: 10.9790/1959-1403042532 www.iosrjournals.org 31 | Page



Prevalence of Overweight Among Hypertensive Patients and Its Association with Adherence ..

[21].

Hingorjo MR, Qureshi MA, Mehdi A. Neck circumference as a useful marker of obesity: A comparison with body mass index and
waist circumference. J Pak Med. Assoc. 2012; 62(1):36-40.

Batalla-Martinez C, et al. Cumplimiento de la prescripcion farmacologica em pacientes hipertensos. Atencion Primaria 1984; 1(4):
185-191.

Haynes RB, Taylor DW, Sackett DL, Gibson ES, Bernholz CD, Mukherjee J. Can simple clinical measurements detect patient
noncompliance? Hypertension 1980; 2(6): 757-64.

Morisky DE, Green LW, Levine DM. Concurrent and predictive validity of a self-reported measure of medication adherence. Medical
care 1986; 24(1): 67-74.

1.Henrique W, Débora Santos Dantas, da S, Maria, Harley. Evaluation of adherence to pharmacological treatment. Brazilian Journal
of Pharmaceutical Sciences. 2019 Jan 1;55.

Garrison RJ, et al. Incidence and precursors of hypertension in yong adults: the Framingham Offspring Study. Prev Med. 1987; 31(3):
236-46.

Neves CP, Silva EF da, Assungdo GS, Lima JQ, Joia LC. A obesidade como fator predisponente da hipertensdo nos moradores da
cidade de Barreiras-Bahia. Movimenta [Internet]. 2018 Mar 3 [cited 2025 Apr 14];2(3):102-7.

1.Sweatt K, W. Timothy Garvey, Martins C. Strengths and Limitations of BMI in the Diagnosis of Obesity: What is the Path Forward?
Current obesity reports [Internet]. 2024 Jul 3;13(3). Available from: https://pmc.ncbi.nlm.nih.gov/articles/PMC11306271/

Ashwell M. Obesity risk: importance of the waist-to-height ratio. Nursing Standard 2009; 23(41): 49-54.

Preis RP. Neck Circumference as a Novel Measure of Cardiometabolic Risk: The Framingham Heart Study. The Journal of Clinical
Endocrinology & Metabolism. 2010; 95(8): 3701-3710.

Girotto E, Andrade SM, Cabrera MAS. Prevalence of abdominal obesity in hypertensive patients registered in a Family Health Unit.
Arq Bras Cardiol. 2010; 94(6): 754-62.

Levine DA, et al. Moderate waist circumference and hypertension prevalence: the REGARDS Study. Am J Hypertens. 2011;
24(4):482-8.

Pinho CPS, et al. Prevaléncia e fatores associados a obesidade abdominal em individuos na faixa etaria de 25 a 59 anos do Estado de
Pernambuco, Brasil. Cad. Saude Publica. 2013; 29(2): 313-324.

Nam GE, Kim YH, Han K, Jung JH, Rhee EJ, Lee WY. Obesity Fact Sheet in Korea, 2020: Prevalence of Obesity by Obesity Class
from 2009 to 2018. Journal of Obesity & Metabolic Syndrome. 2021 Jun 30;30(2):141-8.

Reyes Matos U, Mesenburg MA, Victora CG. Socioeconomic inequalities in the prevalence of underweight, overweight, and obesity
among women aged 20-49 in low- and middle-income countries. International Journal of Obesity. 2019 Dec 18.

Fernandes RA, Casonatto J, Christofaro DG, Ronque ER, Oliveira AR, Freitas Junior IF. Risk of overweight in adolescents from
different socioeconomic levels. Rev Assoc Med Bras. 2008; 54(4):334-8.

Khanam MA, Lindeboom W, Koehlmoos TLP, Alam DS, Niessen L, Milton AH. Hypertension: adherence to treatment in rural
Bangladesh — findings from a population-based study. Global Health Action 2014;7:10.3402/gha.v7.25028.

1.Kim YJ. The long-run effect of education on obesity in the US. Economics & Human Biology. 2016 May;21:100-9.

1.Dean YE, Motawea KR, Shebl MA, Sameh Samir Elawady, Kaamel Nuhu, Basel Abuzuaiter, et al. Adherence to antihypertensives
in the United States: A comparative meta-analysis of 23 million patients. Journal of Clinical Hypertension [Internet]. 2024 Mar 15
[cited 2025 Jan 15];26(4):303—13.

Ambaw AD, Alemie GA, Yohannes SM, Mengesha ZB. Adherence to antihypertensive treatment and associated factors among
patients on follow up at University of Gondar Hospital, Northwest Ethiopia. BMC Public Health 2012; 12:282

DOI: 10.9790/1959-1403042532 www.iosrjournals.org 32 | Page



