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Abstract

Background: Hypertension is a major public health problem and one of the leading risk factors for
cardiovascular diseases, stroke, and chronic kidney disease. Despite the availability of effective treatment, a
large proportion of hypertensive patients continue to have uncontrolled blood pressure. Urbanization, unhealthy
lifestyles, obesity, excessive salt intake, poor medication adherence, and inadequate health education contribute
to poor hypertension control. Identifying the prevalence and associated risk factors of uncontrolled hypertension
is essential for planning effective preventive and therapeutic interventions.

Aim: To determine the prevalence of uncontrolled hypertension and to identify the factors associated with
uncontrolled hypertension among adults residing in urban communities.

Materials and Methods: A community-based cross-sectional study was conducted among 150 adults with
diagnosed hypertension residing in selected urban communities. Participants were selected using convenient
sampling. Data were collected using a structured and pre-tested questionnaire covering socio-demographic
characteristics, dietary habits, lifestyle factors, clinical profile, medication adherence, and healthcare utilization.
Blood pressure was measured using a calibrated digital sphygmomanometer following standard procedures.
Participants with systolic blood pressure >140 mmHg and/or diastolic blood pressure >90 mmHg despite
antihypertensive treatment were classified as having uncontrolled hypertension. Data were analyzed using SPSS
version 26.0. Descriptive statistics were used to summarize the findings, while Chi-square test and multivariable
logistic regression analysis were performed to identify factors associated with uncontrolled hypertension. A p-
value <0.05 was considered statistically significant.

Results: Among the 150 study participants, 102 (68.0%) had uncontrolled hypertension, whereas 48 (32.0%)
had controlled blood pressure. Participants aged more than 50 years showed significantly higher odds of
uncontrolled hypertension (Adjusted OR=1.96; 95% CI: 1.01-3.83; p=0.047). Additional dietary salt intake
(Adjusted OR=3.18; 95% CI: 1.34-7.52; p=0.009), obesity (Adjusted OR=2.67; 95% CI: 1.08-6.59; p=0.033),
lack of health education (Adjusted OR=2.94; 95% CI: 1.22-7.08; p=0.016), and poor medication adherence
(Adjusted OR=4.82; 95% CI: 1.61-14.40; p=0.005) were identified as significant independent predictors of
uncontrolled hypertension. Poor medication adherence emerged as the strongest predictor. Lifestyle factors such
as inadequate fruit and vegetable intake, smoking, alcohol consumption, and physical inactivity were associated
with uncontrolled hypertension but did not achieve statistical significance.

Conclusion: The prevalence of uncontrolled hypertension was high among adults in urban communities.
Increasing age, obesity, additional dietary salt intake, absence of health education, and poor medication
adherence were identified as significant predictors of uncontrolled hypertension. Strengthening community-
based hypertension screening, promoting healthy lifestyle modifications, improving patient education, and
enhancing medication adherence may substantially improve blood pressure control and reduce the burden of
cardiovascular diseases.
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Introduction

Hypertension is one of the leading modifiable risk worldwide. Despite the availability of effective
factors for cardiovascular diseases, stroke, chronic antihypertensive medications and evidence-based
kidney disease, and premature mortality management guidelines, a substantial proportion of
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individuals continue to have uncontrolled blood
pressure, increasing the risk of adverse
cardiovascular outcomes. According to the World
Health Organization, hypertension affects more
than one billion people globally and remains a
major public health challenge, particularly in low-
and middle-income countries where awareness,
treatment, and control rates are often inadequate.[1]
The global burden of hypertension has increased
considerably over the past three decades due to
rapid urbanization, population aging, unhealthy
dietary habits, physical inactivity, obesity, and
psychosocial stress.[2,3] Urban communities are
especially vulnerable because of sedentary
lifestyles, excessive salt consumption, tobacco and
alcohol use, and increasing prevalence of metabolic
disorders. Although treatment options are widely
available, achieving optimal blood pressure control
remains difficult because of poor medication
adherence, inadequate follow-up, therapeutic
inertia, and lifestyle-related risk factors.[4-6]

India has witnessed a rapid epidemiological
transition with hypertension emerging as one of the
most prevalent non-communicable diseases.
Several studies have reported a growing prevalence
of hypertension in urban populations, accompanied
by low rates of awareness, treatment adherence,
and blood pressure control.[7,8] Inadequate control
of hypertension contributes significantly to
cardiovascular morbidity, mortality, and healthcare
expenditure.  Therefore, identifying factors
associated with uncontrolled hypertension is
essential for designing targeted interventions and
strengthening primary healthcare services.

Previous studies have identified multiple
determinants of uncontrolled hypertension,
including increasing age, male gender, obesity,
diabetes mellitus, dyslipidemia, smoking, alcohol
consumption, physical inactivity, excessive dietary
salt intake, poor compliance with antihypertensive
therapy, and socioeconomic inequalities.[9,10]
These factors often coexist in urban settings and
substantially = reduce the effectiveness of
hypertension management strategies.
Understanding the prevalence and associated risk
factors of uncontrolled hypertension in urban
communities is essential for planning effective
prevention and control measures. Identifying high-
risk individuals and modifiable determinants can
assist healthcare professionals and policymakers in
developing community-based interventions aimed
at improving blood pressure control and reducing
the burden of cardiovascular diseases.

Aim: To determine the prevalence of uncontrolled
hypertension and to identify the factors associated
with uncontrolled hypertension among adults
residing in urban communities.
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Material and Methods

Study Design: A community-based cross-sectional
observational study was conducted to estimate the
prevalence of uncontrolled hypertension and
identify its associated risk factors among adults
residing in urban communities.

Study Area: The study was conducted in selected
urban communities within the study area. Data
collection was carried out through household visits
using a structured and pretested questionnaire.

Study Population: Adults aged 18 years and above
with a previous diagnosis of hypertension and
currently  receiving or  having  received
antihypertensive treatment were considered eligible
for inclusion.

Sample Size: A total of 150 participants were
included in the study using a convenient sampling
technique. The sample size was considered
adequate to estimate the prevalence of uncontrolled
hypertension and assess associated risk factors
within the study population.

Inclusion Criteria

e Adults aged 18 years and above.

e Previously diagnosed with hypertension by a
registered medical practitioner.

o Resident of the selected urban community for
at least six months.

o  Willing to provide written informed consent.

Exclusion Criteria

o  Pregnant women.

e Individuals with severe illness or cognitive
impairment preventing participation.

o Participants who declined consent.

Data Collection Tool: Data were collected using a
structured questionnaire consisting of:

e Sociodemographic characteristics (age, gender,
education, occupation, socioeconomic status).

e Lifestyle factors (smoking, alcohol
consumption, dietary salt intake, physical
activity).

e Clinical characteristics (duration of

hypertension, diabetes, body mass index,
family  history, medication  adherence,
antihypertensive therapy).

e Blood pressure measurements.

Blood pressure was measured using a calibrated
digital sphygmomanometer after the participant had
rested for at least five minutes in a seated position.
Two readings were obtained five minutes apart, and
the average reading was considered for analysis.
Participants with systolic blood pressure >140
mmHg and/or diastolic blood pressure >90 mmHg
despite antihypertensive treatment were classified
as having uncontrolled hypertension.
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Study  Variables: Dependent  Variable:

Uncontrolled hypertension.

Independent Variables
e Age
o Gender

o  Educational status

e Occupation

e Body Mass Index

e Smoking

e Alcohol consumption

o  Physical activity

e Dietary salt intake

o Diabetes mellitus

e Duration of hypertension
o  Family history of hypertension
e Medication adherence

Statistical Analysis: Data were entered into
Microsoft Excel and analyzed using Statistical
Package for the Social Sciences (SPSS) version
26.0. Descriptive statistics were expressed as
frequency, percentage, mean, and standard
deviation. Associations between uncontrolled
hypertension and categorical variables were
assessed using the Chi-square test. Variables
showing statistical significance were considered
associated with uncontrolled hypertension. A p-
value <0.05 was considered statistically significant.

Ethical Considerations: FEthical approval was
obtained from the Institutional Ethics Committee
before commencement of the study. Written
informed consent was obtained from all
participants. Confidentiality and anonymity of
participant information were maintained throughout
the study, and data were used exclusively for
research purposes.

Results

Table 1 shows the association between socio-
demographic and economic characteristics and
hypertension control among the study participants.
Of the 150 participants, 102 (68.0%) had
uncontrolled hypertension, while 48 (32.0%) had
controlled hypertension.

A significantly higher proportion of participants
aged more than 50 years had wuncontrolled
hypertension (72.5%) compared with those aged 50
years or younger (58.3%) (OR=1.89; 95% CI:
1.01-3.55; p<0.05). Participants who were not
working also demonstrated significantly higher
odds of uncontrolled hypertension than those who
were employed (OR=2.24; 95% CI: 1.12-4.49;
p<0.05). Although females, participants with lower
educational status, and those belonging to lower
socioeconomic  groups exhibited a greater
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proportion of uncontrolled hypertension, these
associations were not statistically significant.

Table 2 presents the association between dietary
habits, lifestyle factors, and hypertension control.
Participants reporting additional salt intake had
significantly — higher odds of uncontrolled
hypertension compared with those who did not
consume additional salt (80.8% vs. 61.2%;
OR=2.75; 95% CI: 1.23-6.11; p<0.05). Obese
participants also showed significantly greater odds
of uncontrolled hypertension compared with those
having normal body mass index (OR=2.69; 95%
CI: 1.15-6.27; p<0.05). Lower fruit and vegetable
intake, physical inactivity, smoking, and alcohol
consumption were associated with a higher
prevalence of uncontrolled hypertension; however,
these associations did not reach statistical
significance.

Table 3 depicts the association between treatment-
related factors and hypertension control.
Participants who received no health education
regarding hypertension had significantly higher
odds of uncontrolled hypertension compared with
those who had received health education
(OR=2.36; 95% CIL 1.18-4.72; p<0.05). Poor
adherence to antihypertensive medication was
strongly associated with uncontrolled hypertension
(OR=4.17; 95% CIL: 1.49-11.65; p<0.05).
Participants attending follow-up visits at intervals
of six months or more were also more likely to
have uncontrolled hypertension than those
attending monthly follow-up visits (OR=3.52; 95%
CI: 1.34-9.25; p<0.05). Although poor knowledge
regarding hypertension, use of single-drug therapy,
and presence of co-morbidities were associated
with  higher  proportions of uncontrolled
hypertension, these associations were not
statistically significant.

Table 4 shows the results of multivariable logistic
regression analysis for predictors of uncontrolled
hypertension. After adjusting for potential
confounding variables, additional salt intake
(Adjusted OR=3.18; 95% CI: 1.34-7.52; p=0.009),
absence of health education (Adjusted OR=2.94;
95% CI: 1.22-7.08; p=0.016), poor medication
adherence (Adjusted OR=4.82; 95% CI: 1.61-
14.40; p=0.005), obesity (Adjusted OR=2.67; 95%
CI: 1.08-6.59; p=0.033), and age greater than 50
years (Adjusted OR=1.96; 95% CI: 1.01-3.83;
p=0.047) remained independent predictors of
uncontrolled hypertension. Among these, poor
medication adherence emerged as the strongest
predictor of uncontrolled hypertension in the study
population.
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Table 1: Association of socio-demographic and economic factors with uncontrolled and controlled
hypertension (N=150)

Variables Uncontrolled n=102 (%) Controlled n=48 (%) OR (95% CI)

Age (years)

<50 28 (58.3) 20 (41.7) 1

>50 74 (72.5) 28 (27.5) 1.89 (1.01-3.55)*

Sex

Female 66 (72.5) 25 (27.5) 1.65 (0.86-3.18)

Male 36 (61.0) 23 (39.0) 1

Marital status

Living with spouse 44 (67.7) 21(32.3) 1.18 (0.59-2.34)

Without spouse 58 (68.2) 27 (3L.8) 1

Religion

Hindu 49 (64.5) 27 (35.5) 1

Christian 20 (74.1) 7(25.9) 1.57 (0.59-4.17)

Muslim 33 (70.2) 14 (29.8) 1.30 (0.58-2.89)

Education

Graduate & Professional 18 (56.3) 14 (43.7) 1

Secondary & Primary 45 (70.3) 19 (29.7) 1.84 (0.79-4.26)

Illiterate 39 (72.2) 15 (27.8) 2.02 (0.834.92)

Occupation

Working 28 (56.0) 22 (44.0) 1

Not working 74 (74.0) 26 (26.0) 2.24 (1.12-4.49)*

Socioeconomic status

Upper/Upper-middle 31 (60.8) 20 (39.2) 1

Lower-middle 52 (71.2) 21 (28.8) 1.60 (0.79-3.24)

Lower 19 (73.1) 7(26.9) 1.75 (0.63-4.87)
Table 2: Association of lifestyle factors with uncontrolled and controlled hypertension (N=150)

Variables Uncontrolled n=102 (%) | Controlled n=48 (%) | OR (95% CI)

Fruit intake (<4 days/week) 61 (75.3) 20 (24.7) 1.86 (0.93-3.71)

>4 days/week 41 (594 28 (40.6) 1

Vegetable intake (<3 days/week) 30(76.9) 9(23.1) 1.72 (0.73-4.04)

>3 days/week 72 (64.9) 39 (35.1) 1

Additional salt intake

Yes 42 (80.8) 10 (19.2) 2.75 (1.23-6.11)*

No 60 (61.2) 38 (38.8) 1

Physical activity

Inactive 32 (78.0) 9(22.0) 2.08 (0.904.82)

Active 70 (64.2) 39 (35.8) 1

Smoking

Yes 43 (75.4) 14 (24.6) 1.74 (0.82-3.67)

No 59 (63.4) 34 (36.6) 1

Alcohol consumption

Yes 24 (77.4) 7(22.6) 1.76 (0.69-4.50)

No 78 (65.5) 41 (34.5) 1

BMI

Normal 26 (56.5) 20 (43.5) 1

Overweight 34 (68.0) 16 (32.0) 1.63 (0.72-3.68)

Obese 42 (77.8) 12 (22.2) 2.69 (1.15-6.27)*
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Table 3: Association of treatment-related factors with uncontrolled hypertension (N=150)

Variables Uncontrolled n=102 (%) | Controlled n=48 (%) | OR (95% CI)
Type of medicine
Single drug 68 (73.9) 24 (26.1) 2.10 (0.994.47)
Combination therapy 34 (58.6) 24 (414 1
Regular follow-up
>6 months 37 (84.1) 7(15.9) 3.52 (1.34-9.25)*
3 months 28 (66.7) 14 (33.3) 1.60 (0.68-3.73)
Monthly 37 (57.8) 27 (42.2) 1
Health education received
Yes 34 (56.7) 26 (43.3) 1
No 68 (75.6) 22 (24.4) 2.36 (1.18-4.72)*
Knowledge regarding hypertension
Poor 74 (74.7) 25(25.3) 1.94 (0.93-4.02)
Good 28 (54.9) 23 (45.1) 1
Medication adherence
Poor 31 (86.1) 5(13.9) 4.17 (1.49-11.65)*
Good 71 (62.3) 43 (37.7) 1
Co-morbidity present
Yes 46 (74.2) 16 (25.8) 1.71 (0.84-3.47)
No 56 (63.6) 32 (36.4) 1

Table 4: Multivariable logistic regression analysis for predictors of uncontrolled hypertension
Variable Adjusted OR 95% CI p-value
Additional salt intake 3.18 1.34-7.52 0.009*
No health education 2.94 1.22-7.08 0.016*
Poor medication adherence 4.82 1.61-14.40 0.005*
Obesity 2.67 1.08-6.59 0.033*
Age >50 years 1.96 1.01-3.83 0.047*
Discussion The present study also demonstrated that obesity

The present study assessed the prevalence of
uncontrolled hypertension and its associated risk
factors among adults residing in urban
communities. The findings revealed that 68.0% of
hypertensive individuals had uncontrolled blood
pressure despite receiving treatment, indicating a
substantial burden of poor hypertension control in
the study population. Similar observations have
been reported in previous studies, which
highlighted that inadequate blood pressure control
remains a major public health challenge despite
improvements in the availability of
antihypertensive therapy and clinical management
guidelines.[11,12]

Age was found to be significantly associated with
uncontrolled hypertension, with participants aged
more than 50 years showing higher odds of poor
blood pressure control. Advancing age is associated
with  increased arterial stiffness, vascular
remodeling, and the presence of multiple
comorbidities, all of which contribute to difficulty
in achieving optimal blood pressure control.
Similar findings have been reported in previous
epidemiological studies that identified older age as
an important determinant of uncontrolled
hypertension. [12,14]
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was significantly associated with uncontrolled
hypertension. Excess body weight contributes to
increased sympathetic nervous system activity,
insulin resistance, activation of the renin-
angiotensin-aldosterone system, and endothelial
dysfunction, thereby making blood pressure control
more difficult. Similar associations between obesity
and uncontrolled hypertension have been
documented in international studies. [11,15]

Dietary behaviour was another important
determinant identified in the study. Participants
who reported consuming additional dietary salt
were significantly more likely to have uncontrolled
hypertension. Excess sodium intake is known to
increase blood pressure by promoting fluid
retention and increasing peripheral vascular
resistance. This finding is consistent with current
hypertension management recommendations that
strongly advocate sodium restriction as an effective
lifestyle intervention for blood pressure control.
[11,13]

Poor adherence to antihypertensive medication
emerged as the strongest independent predictor of
uncontrolled hypertension in the present study.
Participants with poor adherence were significantly
more likely to have uncontrolled blood pressure
compared to those with good adherence.
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Medication non-adherence may result from
inadequate awareness, forgetfulness, adverse drug
effects, financial constraints, or complex treatment
regimens. Similar observations have been reported
by previous studies emphasizing that improving
medication adherence is essential for achieving
optimal hypertension control and reducing
cardiovascular complications. [11,13]

The findings further indicated that participants who
had not received health education regarding
hypertension were significantly more likely to have
uncontrolled blood pressure. Health education
enhances patients' understanding of disease
progression, medication compliance, dietary
modification, physical activity, and regular follow-
up, thereby improving treatment outcomes.
Previous studies have similarly highlighted the
positive impact of patient education and
counselling on hypertension control and long-term
cardiovascular risk reduction. [13,14]

Although lower fruit and vegetable intake,
smoking, alcohol consumption, physical inactivity,
lower educational status, and presence of
comorbidities were associated with a higher
prevalence of uncontrolled hypertension in the
present study, these relationships did not achieve
statistical significance. Nevertheless, these factors
have consistently been identified as important
contributors to poor blood pressure control in larger
population-based ~ studies,  suggesting  that
comprehensive lifestyle modification remains an
integral component of hypertension management.
[11,12,15]

The findings of this study emphasize the need for
strengthening  community-based  hypertension
screening programmes, promoting healthy lifestyle
practices, ensuring regular follow-up, improving
medication adherence, and delivering structured
health education to individuals with hypertension.
Such interventions may substantially improve
blood pressure control and reduce the burden of
cardiovascular diseases in urban populations.

Conclusion

The present study demonstrated a high prevalence
of uncontrolled hypertension among adults residing
in urban communities. Increasing age, obesity,
additional dietary salt intake, lack of health
education, and poor medication adherence were
identified as significant predictors of uncontrolled
hypertension, with poor medication adherence
emerging as the strongest independent risk factor.

These findings highlight the importance of
comprehensive hypertension management
strategies that combine pharmacological treatment
with lifestyle modification, regular follow-up, and
patient education. Strengthening community-based
awareness programmes, promoting healthy dietary
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practices, improving adherence to antihypertensive
therapy, and encouraging periodic blood pressure
monitoring may contribute significantly to better
hypertension  control ~ and  reduction  of
cardiovascular morbidity and mortality.

Further large-scale multicentric studies are
recommended to validate these findings and
support evidence-based public health interventions.
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