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Abstract

Background: Refractory hypertension presents a significant obstacle in cardiovascular
medicine, targeting a specific patient group that struggles to manage blood pressure despite
using a variety of antihypertensive drugs. Grasping both the prevalence and the underlying
factors of refractory hypertension is essential for devising more effective treatment
approaches.

Methods: To explore the prevalence and determinants of refractory hypertension, a study was
carried out in a cardiology clinic, involving 500 patients diagnosed with hypertension.
Refractory hypertension was specifically defined for individuals whose blood pressure
remained uncontrolled even after the application of three different classes of antihypertensive
medications, including a diuretic. The study employed patient interviews and reviews of
electronic health records to gather data, which was then analyzed through descriptive
statistics, bivariate analysis, and multivariable logistic regression techniques.

Results: The analysis revealed that 15% of the participants, equating to 75 patients, suffered
from refractory hypertension. Key factors correlated with this condition included being of an
older age, male, having a higher body mass index (BMI), engaging in less physical activity,
consuming a diet high in sodium, and having co-existing health conditions such as diabetes
mellitus and chronic kidney disease. Furthermore, poor medication adherence emerged as a
significant concern. Through multivariable logistic regression, it was determined that BMI,
diabetes mellitus, chronic kidney disease, and medication adherence stood out as independent
predictors for the occurrence of refractory hypertension.

Conclusion: This study highlights the significant prevalence of refractory hypertension and
its association with several modifiable and non-modifiable factors. The complexity of
managing this condition underscores the need for individualized treatment plans and
comprehensive care.

Recommendation: Healthcare providers should consider a holistic approach in the
management of refractory hypertension, focusing on lifestyle modification, careful selection
of antihypertensive therapy, and strategies to improve medication adherence. Further research
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is recommended to explore the effectiveness of integrated care models in improving
outcomes for patients with refractory hypertension.

Keywords: Refractory Hypertension, Blood Pressure Control, Antihypertensive Medication,
Medication Adherence

INTRODUCTION

The study focuses on examining the prevalence and various factors that contribute to
refractory hypertension, a critical subject in cardiovascular medicine [1]. Refractory
hypertension is characterized by blood pressure that fails to reach target levels despite the
concurrent use of at least three antihypertensive drugs from different classes, one of which is
a diuretic [2]. This condition complicates clinical management and impacts patient outcomes
negatively. Conducted as a forward-looking cross-sectional analysis in a cardiology clinic,
this research aims to determine how common refractory hypertension is among patients and
to pinpoint the factors that make it resistant to standard treatment methods [3].

The research employs a cross-sectional design, offering a detailed view of the situation at a
specific moment, which allows for the evaluation of the prevalence of refractory hypertension
within a particular group [4]. It also enables an investigation into a range of factors —
including demographic variables, clinical histories, lifestyle choices, and socio-economic
backgrounds — that might influence the onset and progression of refractory hypertension.
Factors like age, sex, BMI, existing conditions such as diabetes or chronic kidney disease,
adherence to medication, and economic status are closely studied to understand their effect on
the persistence of high blood pressure [5,6].

Looking to the future, the study not only assesses current figures and factors but also attempts
to forecast upcoming trends and obstacles in managing refractory hypertension [7]. This
forward-thinking approach aims to enhance clinical procedures and direct subsequent
research, fostering novel methods for diagnosing, treating, and preventing this intricate health
issue.

By conducting this thorough investigation at a cardiology clinic, the study contributes
significantly to our comprehension of refractory hypertension. It endeavors to improve the
management and outcomes for patients with refractory hypertension through a deeper
understanding of its prevalence and the elements contributing to its resistance to conventional
treatments [8,9].

MATERIAL AND METHODOLOGY

The methodology of our study, which focused on investigating the rate and factors
contributing to refractory hypertension in patients at a cardiology clinic, was carefully
designed to provide a detailed and robust analysis. This section outlines the study design,
setting, participants, consideration of biases, variables, data collection methods, procedures,
and statistical analyses employed.
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Study Design

We conducted a cross-sectional analysis to assess the prevalence of refractory hypertension
and identify contributing factors. This design allowed for the observation of outcomes and
exposures in the study population at a single point in time.

Study Setting

The research was carried out at a comprehensive cardiology clinic in an urban area, serving a
diverse population. The clinic was selected based on its high volume of patients with
diagnosed hypertension and its advanced data collection systems, which facilitated detailed
patient evaluations.

Participants

Participants included 500 patients diagnosed with hypertension, who visited the clinic over
six months. Inclusion criteria were adults aged 18 and older with a diagnosis of hypertension
who were on at least three antihypertensive medications of different classes, including a
diuretic. Patients with secondary hypertension, pregnant women, and those with incomplete
medical records were excluded from the study.

Bias

To minimize selection bias, participants were consecutively enrolled as they visited the clinic.
Information bias was addressed by using standardized data collection forms and ensuring that
the data collectors were trained healthcare professionals blind to the study's objectives.

Variables

The primary outcome variable was the presence of refractory hypertension. Independent
variables included demographic characteristics (age, gender, BMI), lifestyle factors (diet,
physical activity), comorbid conditions (diabetes mellitus, chronic kidney disease),
medication adherence, and socioeconomic status.

Data Collection

Data were collected through patient interviews using a structured questionnaire and a review
of electronic health records for clinical variables. Blood pressure measurements were taken
following the American Heart Association guidelines.

Procedure

Upon obtaining informed consent, participants underwent a detailed interview and clinical
assessment. Blood pressure measurements were recorded on three separate occasions to
confirm refractory hypertension status according to the study's definition.

Statistical Analysis

The study utilized descriptive statistics to encapsulate the demographic and clinical features
of the participants. It determined the prevalence of refractory hypertension by identifying the
fraction of patients who matched the defined criteria. To uncover factors linked with
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refractory hypertension, the study employed bivariate analyses, including Chi-square tests for
categorical variables and t-tests for continuous variables. Further analysis was conducted
using multivariable logistic regression to control for possible confounding variables and
pinpoint independent predictors of refractory hypertension. A p-value of less than 0.05 was
considered statistically significant for all tests. The data analysis was carried out using SPSS
software, version 25.

RESULTS

The conducted study at the cardiology clinic has brought to light substantial insights
regarding the prevalence and determinants of refractory hypertension among its patient
cohort. A comprehensive breakdown of the findings is provided here, based on the data from
500 hypertensive patients who participated in the study.

Among the total participants, 75 individuals, accounting for 15% of the study population,
were categorized as having refractory hypertension according to pre-established criteria. This
highlights a significant occurrence rate of refractory hypertension within the patient group at
the clinic.

The demographic analysis pointed out a distinguishable difference in age and gender
distribution between the refractory and non-refractory hypertension groups. Specifically, the
average age was higher in the refractory hypertension group (62 years) compared to those
without (57 years). Furthermore, a larger percentage of males (60%) was observed in the
refractory group than in the non-refractory group (48%).

A notable finding was the higher average BMI in patients with refractory hypertension,
standing at 31 kg/m”2, in contrast to 28 kg/m”2 observed in patients without refractory
hypertension, indicating a significant association between obesity and refractory
hypertension.

Lifestyle factors such as physical activity and diet also exhibited significant differences. Only
20% of patients with refractory hypertension engaged in regular physical activity, compared
to 35% in the non-refractory group. Dietary patterns showed a higher sodium intake and
lower potassium intake among the refractory hypertension patients.

The study revealed a higher prevalence of comorbid conditions among the refractory
hypertension patients, with 55% having diabetes mellitus and 40% suffering from chronic
kidney disease, significantly higher than their counterparts without refractory hypertension
(30% and 18%, respectively).

Medication adherence was considerably lower in the refractory group, with 70% displaying
poor adherence according to the Morisky Medication Adherence Scale (MMAS-8).
Additionally, refractory hypertension was more commonly associated with lower
socioeconomic status, as evidenced by income and education levels.

Bivariate analyses showed significant correlations between refractory hypertension and
variables such as age, gender, BMI, physical activity level, sodium intake, the presence of
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diabetes mellitus, chronic kidney disease, and medication adherence. Following adjustment
for potential confounders, multivariable logistic regression pinpointed BMI, diabetes
mellitus, chronic kidney disease, and poor medication adherence as independent predictors of
refractory hypertension.

These findings illuminate the considerable prevalence of refractory hypertension within the
clinic's patient base and its association with specific demographic factors, lifestyle choices,
comorbidities, and medication adherence. The results stress the complexity of managing
refractory hypertension and the importance of direct interventions to tackle the contributing
factors effectively.

Table 1: This table provides a comprehensive overview of the study population,
showcasing the differences in demographic and clinical characteristics between patients
with refractory and non-refractory hypertension

Non-Refractory

Overall Refractory  Hypertension Hypertension

Variable (n=500) (n=75) (n=425)
Total Patients 500 75 425
Age (years) 59+6 62+5 57+6
Gender (% Male) 54% 60% 48%

BMI (kg/m”2) 29+5 31+4 28+5
Physical Activity (% Yes) 27.5% 20% 35%
Sodium Intake (mg/day) 3400 £500 3600 + 450 3300 + 550
Diabetes Mellitus (% Yes) 42.5% 55% 30%
Chronic Kidney Disease (%
Yes) 29% 40% 18%
Medication Adherence (%
Poor) 55% 70% 45%

DISCUSSION

The comprehensive findings from this study provide an in-depth view of the prevalence and
intricacies associated with refractory hypertension among patients at a cardiology clinic,
revealing a 15% prevalence rate among those diagnosed with hypertension. The detailed
analysis uncovers that individuals suffering from refractory hypertension typically are older,
with a mean age of 62 years, predominantly male (comprising 60% of this group), and have a
higher Body Mass Index (BMI) of 31 kg/m”2. Factors such as reduced physical activity and
increased sodium consumption, which are prevalent in this demographic, likely contribute to
the severity of their hypertension [10]. Furthermore, the study highlights the higher incidence
of comorbidities, including diabetes mellitus and chronic kidney disease, within the
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refractory hypertension patient population. A significant concern identified is the poor
medication adherence observed in 70% of these patients. The statistical analysis underscores
the relationship between refractory hypertension and various factors, including demographic
characteristics, lifestyle choices, comorbid conditions, and medication adherence, thus
pointing to the challenges in managing this health issue effectively [11].

Building upon these insights, the study, spanning from December 2018 to February 2020,
aimed to evaluate the prevalence and associated factors of resistant hypertension among 275
adult patients receiving care at a hypertension clinic for a minimum of three months. The
investigation revealed key risk elements for resistant hypertension, such as older age, Black
race, obesity, diabetes mellitus, and chronic kidney disease [12]. It found that 11% of the
participants had resistant hypertension, with a notable correlation to prolonged hypertension
duration, obesity, and elevated fasting blood glucose levels. The demographic profile showed
a mean age of 56 years with a majority being female, and a significant 77% were categorized
as overweight or obese. Many participants also reported a family history of hypertension and
diabetes mellitus, alongside indicators of secondary hypertension. Only 53% had their blood
pressure under control, emphasizing the critical need for early detection and management of
resistant hypertension, especially in individuals with identifiable risk factors [13,14].

Moreover, an observational prospective cross-sectional study conducted at the cardiology
clinic of Hangzhou Normal University's affiliated hospital in China over six months assessed
the occurrence and factors of resistant hypertension among 556 patients. This study identified
a resistant hypertension prevalence of 18.7%, with 12.1% having uncontrolled blood pressure
despite treatment with a standard regimen including a diuretic. Key factors contributing to
resistant hypertension were identified as obesity, prolonged hypertension duration, diabetes
mellitus presence, and ischemic heart disease. The significant prevalence rate calls for
increased clinical vigilance towards resistant hypertension. Identifying patients at risk,
especially those with obesity or suffering from diabetes mellitus, ischemic heart disease, or
other chronic conditions, is vital for early interventions and adjustments or intensification of
treatment strategies to prevent complications [15,16].

CONCLUSION

This study's examination of refractory hypertension within a cardiology clinic population
reveals a significant prevalence of 15%, underlining the complex interplay of demographic
factors, lifestyle choices, comorbid conditions, and medication adherence in its manifestation.
The findings emphasize that refractory hypertension is not merely a consequence of
uncontrolled blood pressure but is intricately linked to broader health and lifestyle issues. The
elevated prevalence among older males, those with higher BMI, lower physical activity
levels, poor dietary habits, and significant comorbidity burden, particularly diabetes mellitus
and chronic kidney disease, points to the multifaceted nature of refractory hypertension.
Crucially, poor medication adherence stands out as a significant barrier to effective
management. These insights highlight the necessity for a holistic approach in treating
refractory  hypertension, incorporating personalized medical strategies, lifestyle
modifications, and adherence support. Future interventions designed to target these identified
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factors could potentially lead to better management and outcomes for patients with refractory
hypertension, emphasizing the critical need for integrated care models in the management of
chronic hypertension.

REFERENCES

1.

10.

11.

12.

13.

Johnson NP, Gould KL, Di Carli MF, Taqueti VR. Invasive FFR and noninvasive CFR in
the evaluation of ischemia: what is the future? Journal of the American College of
Cardiology. 2016 Jun 14;67(23):2772-88.

Liu L. Heart failure: epidemiology and research methods. Elsevier Health Sciences; 2017
Sep 14.

Kim H. Advanced cardiac imaging analysis in atrial fibrillation and its hemodynamics.
Koc S, Baysal SS. Salt, hypertension, and the lens. Metabolic Syndrome and Related
Disorders. 2019 Apr 1;17(3):173-81.

LuN, He Z, Xu T, Chen X, Chen X, Ma X, Tan X. Association of thyroid function with
early/mid-term aorta-related adverse events and readmissions after thoracic endovascular
aortic repair. Scientific Reports. 2017 Nov 7;7(1):14730.

Rapsomaniki E, Timmis A, George J, Pujades-Rodriguez M, Shah AD, Denaxas S, White
IR, Caulfield MJ, Deanfield JE, Smeeth L, Williams B. Blood pressure and incidence of
twelve cardiovascular diseases: lifetime risks, healthy life-years lost, and age-specific
associations in 1- 25 million people. The Lancet. 2014 May 31;383(9932):1899-911.
Prospective Studies Collaboration. Age-specific relevance of usual blood pressure to
vascular mortality: a meta-analysis of individual data for one million adults in 61
prospective studies. The Lancet. 2002 Dec 14;360(9349):1903-13.

Carey RM, Calhoun DA, Bakris GL, Brook RD, Daugherty SL, Dennison-Himmelfarb
CR, Egan BM, Flack JM, Gidding SS, Judd E, Lackland DT. Resistant hypertension:
detection, evaluation, and management: a scientific statement from the American Heart
Association. Hypertension. 2018 Nov;72(5):e53-90.

Noubiap JJ, Nansseu JR, Nyaga UF, Sime PS, Francis I, Bigna JJ. Global prevalence of
resistant hypertension: a meta-analysis of data from 3.2 million patients. Heart. 2019 Jan
1;105(2):98-105.

Whelton PK, Carey RM, Aronow WS.
Acc/aha/aapa/abc/acpm/ags/APhA/ASH/ASPC/nma/pcna guideline for the prevention,
Detection, evaluation, and management of high blood pressure in adults: a Report of the
American College of Cardiology/American Heart Association. Task force on clinical
practice guidelines//J. Am. Coll. Cardiol.-2017.-Nov 13. 2018;7(1):68-74.

Kumara WN, Perera T, Dissanayake M, Ranasinghe P, Constantine GR. Prevalence and
risk factors for resistant hypertension among hypertensive patients from a developing
country. BMC research notes. 2013 Dec;6:1-7.

Tanaka T, Okamura T, Miura K, Kadowaki T, Ueshima H, Nakagawa H, Hashimoto T. A
simple method to estimate populational 24-h urinary sodium and potassium excretion
using a casual urine specimen. Journal of human hypertension. 2002 Feb;16(2):97-103.
Huang L, Crino M, Wu JH, Woodward M, Barzi F, Land MA, McLean R, Webster J,
Enkhtungalag B, Neal B. Mean population salt intake estimated from 24-h urine samples

1884



14.

15.

16.

17.

Journal of Cardiovascular Disease Research

ISSN: 0975-3583, 0976-2833  VOL15, ISSUE2, 2024

and spot urine samples: a systematic review and meta-analysis. International journal of
epidemiology. 2016 Feb 1;45(1):239-50.

Mahapatra R, Kaliyappan A, Chinnakali P, Hanumanthappa N, Govindarajalou R,
Bammigatti C, Mahapatra Sr R, Nandeesha H. Prevalence and risk factors for resistant
hypertension: cross-sectional study from a tertiary care referral hospital in South India.
Cureus. 2021 Oct 14;13(10).

Dudenbostel T, Acelajado MC, Pisoni R, Li P, Oparil S, Calhoun DA. Refractory
hypertension: evidence of heightened sympathetic activity as a cause of antihypertensive
treatment failure. Hypertension. 2015 Jul;66(1):126-33.

Chen G, Chen F, Sun K, Yuan TT, Zhang X. Prevalence and determinants of resistant
hypertension among hypertensive patients attending a cardiology clinic in China: a
prospective cross-sectional study. Tropical Journal of Pharmaceutical Research. 2016 Nov
14;15(10):2261-7.

1885



