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Abstract

Hypertension is the most challenging public health problems worldwide as the control of high blood pressure is often
unsatisfactory. Blood pressure control may be influenced by a variety of factors, including patients’ demographic
characteristics, life style choices, underlying comorbidity, patient knowledge related to hypertension and its treatment
adherence. The objectives of this study were to determine the prevalence of uncontrolled hypertension and associated factors
among hypertensive patients. Hospital based cross sectional observational study was conducted among 217 adult hypertensive
patients. Epi Info (version 7.2) was used for analysis of data from case record forms. The means of the parameters were
compared between groups using chi square test and correlation between variables was assessed by utilizing odds ratios. p-
value <0.05 was considered significant. Prevalence of uncontrolled hypertension was 53.46%, noted more in males (62.61%),
patients of age > 50 years (62.62%), patients with secondary education (74.51%) and with low medication adherence (78.18%).
Non-adherent to smoking abstinence (adjusted odds ratio: 4.30, 95% confidence interval: 2.30-8.05), non-adherent to alcohol
abstinence (adjusted odds ratio: 2.07, 95% confidence interval:1.14-3.76), sedentary lifestyle (adjusted odds ratio: 5.37, 95%
confidence interval: 2.59-11.13), non-adherent to low salt diet (adjusted odds ratio: 2.39, 95% confidence interval:1.20-4.75)
and lack of awareness of hypertension related complications (adjusted odds ratio: 12.9, 95% confidence interval: 3.84-43.88)
were significant factors causing uncontrolled hypertension. In order to achieve optimal blood pressure control, more attention
should be focused on modifiable risk factors. Patients’ awareness towards complications of hypertension and medication
adherence are also crucial.
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INTRODUCTION:

Hypertension is the most challenging public health problems worldwide as the control of high blood pressure is
often unsatisfactory. Hypertension in adult (age>18years) is defined as a person having systolic blood pressure
(SBP) 140 mmHg or more and/or diastolic blood pressure (DBP) 90 mmHg or more or taking antihypertensive
medication to lower it M. Hypertension is known as silent killer because most of the people having high blood
pressure do not have any sign and symptom. That is why regular monitoring and keeping records of blood pressure
is required.

Despite the availability and advancement of therapeutic and diagnostic procedures that have been shown to reduce
cardiovascular morbidity and mortality, hypertension control rates are still insufficient. Being one of the most
common non-communicable diseases, worldwide one out of three adults have raised blood pressure which cause
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50% of deaths from stroke and heart disease 1. Cardiovascular disease risk doubles for every 20-mmHg increase
in systolic blood pressure and 10-mmHg increase in diastolic pressure.

Uncontrolled hypertension is defined as an average systolic blood pressure > 140 mmHg or an average diastolic
blood pressure > 90 mmHg, in hypertensive patient 1. For the better management of hypertension, the factors
which affect control of blood pressure should be known. Blood pressure control may be influenced by a variety
of factors, including the underlying pathophysiology, patient compliance behaviour, adherence to treatment, the
presence of comorbid illnesses, patient knowledge about complication of hypertension. However, there are few
additional factors that affect blood pressure, such as age, severity of the disease, lifestyle habits like salt intake,
smoking and alcohol use. These factors can cause uncontrolled hypertension, if they are not adequately taken into
consideration.

If the blood pressure is not under control in hypertensive patient the risk of cardiovascular diseases increases.
Widespread diagnosis and treatment have significantly reduced blood pressure and deaths from heart disease.
Hypertension can be controlled by lifestyle modification and pharmacotherapy. To reduce the prevalence of
uncontrolled hypertension, adherence to the treatment should be increased. For better control of hypertension,
patients must adhere to not just their medication regimens but also their dietary instructions, follow their doctor's
advice, and alter their lifestyles.

Awareness of the hypertension treatment and also sequelae of uncontrolled hypertension play an important role
in treatment adherence. The aim of this study was to estimate the prevalence of uncontrolled hypertension in
hypertensive patient and determine the factors affecting uncontrolled hypertension.

METHODS:

Study Area and Design:

Hospital based cross sectional study was conducted among adult hypertensive patients attending out-patient
department in Dr. D.Y. Patil Medical College, Hospital and Research Centre in Pune during the period of January
2022 to September 2022.

Study Sample Size:

The study done by Meelab S et al [l showed that prevalence of uncontrolled hypertension was 54.4%, entering
this data in Win-Pepi software (version 11.38), taking allowable error of 7%, at 95% confidence level, the
calculated sample size comes 194. Considering the nonresponse rate of 10%, the total sample size comes to 217.
Medication adherence was noted using Morisky Green Levine medication adherence scale (MGLS) B,

Inclusion Criteria:

All adult (> 18 years old) who came to hospital out-patient department, diagnosed as hypertensive patients for
more than one month regardless of taking hypertensive medication and willing to participate in study were
included in this study. However, hypertensive pregnant and lactating women were excluded from the study.

Data from case record forms were entered in Microsoft Excel and analysis was done using Epi Info (version 7.2)
software. Using a Microsoft Excel sheet, graphs were created using the categorical variable's frequency and
percentage expressions. The study was approved by the Institutional ethics committee (IEC) before its initiation.

RESULTS:

A total of 217 patients with hypertension were recruited in the study. Their data was evaluated for factors affecting
the control of hypertension. The observations of this study are as follows.
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Prevalence of Uncontrolled Hypertension

Among the 217 patients assessed for Hypertension control, 116 met the definition of uncontrolled hypertension
with a prevalence of 53.46% (95%CI: 46.58- 60.24%); and only 101 (46.54%) participants had controlled
Hypertension. (Figure 1)

Figure 1: Prevalence of uncontrolled hypertension.
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Demographic Characteristics

The baseline demographic characteristics of study participants are presented in Table 1. The majority of the
patients in the age group of >50 years (62.62%) had uncontrolled hypertension, followed by age groups 31-50
years (50%) and <30 years (30%) (p=0.004). Out of 115 males, 72 (62.61%) had uncontrolled hypertension
whereas, out of 102 females, uncontrolled hypertension was noted in 44 (43.14%) (p=0.004). The odds of having
uncontrolled hypertension were 2.2 times higher among the males compared to females (AOR = 2.20, 95%Cl:

1.28,3.80).

Uncontrolled hypertension was noted in 25 (43.10%) patients with postgraduate education, in 53 (49.07%)
patients with graduate education and in 38 (74.51%) patients with secondary education. The average systolic
blood pressure in patients with uncontrolled hypertension was 146.43 + 11.27mmHg and diastolic blood pressure
was 89.59 + 6.57mmHg. (Table 1)

Table 1: Demographic characteristics of hypertensive patients.

Factors Total (217) Controlled (101) Uncontrolled (116) p-value
Age group
< 30 years 30 (13.82%) 21 (70.00%) 9 (30.00%)

0.004?
31 to 50 years 80 (36.87%) 40 (50.00%) 40 (50.00%)
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> 50 years

107 (49.31%)

40 (37.38%)

67 (62.62%)

Sex
Female 102 (47.00%) 58 (56.86%) 44 (43.14%)
0.0042
Male 115 (53.00%) 43 (37.39%) 72 (62.61%)
Education
Secondary 51 (32.76%) 13 (25.49%) 38 (74.51%)
Graduate 108 (45.69%) 55 (50.93%) 53 (49.07%) 0.0022
Postgraduate 58 (21.55%) 33 (56.90%) 25 (43.10%)
Blood pressure (mmHg)
SBP (mean + SD) 138.41 +12.69 129.21 £ 6.46 146.43 £11.27 < 0.001°
DBP (mean + SD) 85.64 +7.13 80.46 + 3.91 89.59 + 6.57 <0.001°

mmHg: millimetre of mercury; SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure

aChi-square test

® Mann Whitney U test

Lifestyle Factors

Non-adherence to smoking and alcohol abstinence, physical activity and amount of salt intake, were significantly
associated with uncontrolled hypertension. Hypertensive patients who smoke tobacco were four times more likely
to suffer from uncontrolled hypertension than those who do not smoke (AOR: 4.30, 95% C1:2.30-8.05). Similarly,
the odds of having uncontrolled hypertension were twice as high in patients consume alcohol (AOR: 2.07, 95%
Cl:1.14-3.76). Patients who did not exercise were five times more likely to have uncontrolled hypertension than
those who exercised regularly (AOR: 5.37, 95% CI: 2.59-11.13). In comparison to their counterparts, hypertensive
patients who did not follow a low-salt diet guidelines were twice as likely to experience uncontrolled hypertension

(AOR: 2.39, 95% CI:1.20-4.75). (Table 2).

Table 2: Lifestyle characteristics of hypertensive patients.

Total (217) Controlled (101) Uncontrolled (116) Odds ratio p-value
Adherence to smoking abstinence 4.30
Yes 143 (65.90%) 83 (58.04%) 60 (41.96%)
< 0.001°
No 74 (34.10%) 18 (24.32%) 56 (75.68%)
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Adherence to alcohol abstinence 2.07
Yes 150 (69.12%) 78 (52.00%) 72 (48.00%)

0.0152
No 67 (30.88%) 23 (34.33%) 44 (65.67%)
Adherence to physical activity 5.37
Yes 160 (73.73%) 90 (56.25%) 70 (43.75%)

< 0.0012
No 57 (26.27%) 11 (19.30%) 46 (80.70%)
Adherence to low salt diet 2.39
Yes 44 (20.28%) 28 (63.64%) 16 (36.36%)

0.010@
No 173 (79.72%) 70 (42.20%) 100 (57.80%)

a Chi-square test

Comorbidities

Amongst the patients with comorbidities, uncontrolled hypertension was present in 90 (69.23%) patients whereas
40 (30.77%) patients had controlled hypertension. However, in patients without any comorbidities, 61(70.11%)
patients had hypertension under control (Figure 2). The most common comorbidity present in patients with
hypertension was Obesity (65, 29.95%) followed by Diabetes mellitus (51, 23.50%) and Thyroid disorders (21,
9.67%). (Table 3)

Figure 2: Effect of comorbidities on hypertension.
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Table 3: Effect of different comorbidities on hypertension.

Total (217)

Controlled (101)

Uncontrolled (116)

Comorbidities

Obesity

65 (29.95%)

20 (30.77%)

45 (69.23%)

Diabetes

51 (23.50%)

12 (23.53%)

39 (76.47%)

Thyroid diseases

21 (9.67%)

9 (42.86%)

12 (57.14%)

Cardiac disorders

15 (6.91%)

1 (6.66%)

14 (93.33%)

Renal diseases

8 (3.68%)

1 (12.50%)

7 (87.50%)

Knowledge About the Complications

Uncontrolled hypertension is found to be significantly associated with the level of awareness of the patients to the
complications of hypertension. Most of the patients were aware about the complications of hypertension 181
(83.41%), in these patients uncontrolled hypertension was noted in 83 (45.86%). Patients who were not aware
about the complications showed high rate of uncontrolled hypertension (91.67%). (Figure 3)

Figure 3. Awareness of hypertension complications and its control.
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Treatment Factors

Among the patients taking medication for less than one-year, uncontrolled hypertension was noted in 22 (84.62%)
patients. In patients who were taking antihypertensive medication for more than five years, uncontrolled
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hypertension was noted in 46 (45.10%) patients. Whereas, in patients who were not taking any hypertensive
medication, uncontrolled hypertension was noted in 10 (55.56%) patients. (Table 4)

Table 4: Effect of duration of treatment on hypertension.

Total (217) Controlled (101) Uncontrolled (116)
Duration of treatment
Stop taking treatment 18 (8.29%) 8 (44.44%) 10 (55.56%)
<1 year 26 (11.98%) 4 (15.38%) 22 (84.62%)
1-5 years 71 (32.72%) 33 (46.48%) 38 (53.52%)
>5 years 102 (47.00%) 56 (54.90%) 46 (45.10%)

There was statistically significant association between hypertension control and medication adherence (p <0.001).
In patients with a low adherence score, uncontrolled hypertension was noted in 43 (78.18%) patients, compared
to patients who had a high adherence score, 19 (24.36%) patients had uncontrolled hypertension (Figure 4).

Figure 4: Impact of medication adherence on hypertension.
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DISCUSSION:

Despite the availability of numerous preventive measures and revolutionary advancements in pharmacological
management in patients with hypertension, the rate of control of blood pressure remains poor and achieving
treatment goals cannot be accomplished. In the present study, 53.46% patients had uncontrolled hypertension.
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Many studies have found a similar trend of the high prevalence of uncontrolled hypertension all over the world
[4], [6-13]

In the present study, 62.61% male patients and 43.14% female patients had uncontrolled hypertension. High level
of medication adherence and low level of smoking and alcohol consumption could be the major factors for better
control of blood pressure in females. The prevalence of uncontrolled hypertension was noted highest in the age
group of more than 50 years. In older adults, loss of elastin fibres and accumulation of stiffer collagen increases
the risk of hypertension. In addition to this decreased physical activity, poor medication adherence and comorbid
conditions like hyperlipidaemia, diabetes mellitus etc. also contribute to uncontrolled hypertension. In the current
study, higher levels of education were associated with a steady decrease in the prevalence of uncontrolled
hypertension. Similar results were found by Tesfaye et al ¥ and contradictory results were noted by Meelab S et
al . People with higher education tend to be more aware of health conditions and associated complications,
leading to healthy behaviours.

Lifestyle changes, such as regular exercise and dietary changes, are frequently advised as an initial step and for
the better blood pressure control with pharmacotherapy. It has been demonstrated that the Dietary Approaches to
Stop Hypertension diet lowers blood pressure in hypertensive patients who are not receiving pharmacotherapy
(141 In the current study, patients who did not follow a low-salt diet were twice as likely to have uncontrolled
hypertension. According to different studies and meta-analysis, moderate reduction in salt intake significantly
lower blood pressure in hypertensive patients, which can also be very cost-effective 1l 11 1381 51 Uncontrolled
hypertension was noted in 43.75% of patients who were adherent to physical activity, similar results were noted
in other studies ™ 1, This study was analogous to metanalysis that found exercise dramatically lowers 24-hour
ambulatory SBP and DBP [, In the current study, 75.68% patients had uncontrolled hypertension who were
currently smoking. It is already known that both heart rate and blood pressure increase during smoking, due to
increased cardiac output and increased peripheral vascular resistance [71. In the current study, 65.67% of patients
who were currently consuming alcohol had uncontrolled hypertension. Studies have also established an
association between hypertension and high alcohol consumption @ [111: 1231 Several possible mechanisms such as
impairment of the baroreceptors enhanced sympathetic activity, increased cortisol levels, stimulation of the
endothelium to release vasoconstrictors, stimulation of the renin-angiotensin-aldosterone system, and lack of
relaxation due to oxidative injury and inflammation of the endothelium have been proposed [8],

The present study revealed that 69.23% of patients with one or more comorbidities had uncontrolled hypertension.
Comorbidities complicate hypertensive patients' efforts to manage their blood pressure because they also
contribute to secondary hypertension. In this study, 91.67% patients had uncontrolled hypertension who were not
aware of the complications. Awareness of complications increases medication adherence and health-seeking
behaviour which improves blood pressure control M, The severity of the disease knowledge and medication
adherence rise as treatment time increases, which aids in better blood pressure control. Uncontrolled hypertension
was more prevalent in patients taking medication for less than a year (84.62) and in patients with a low adherence
score (78.18%). The fact that the result from the present study is in line with that of other studies reaffirms the
significance of medication adherence for maintaining good blood pressure control [ 201,

CONCLUSION:

Uncontrolled hypertension is evidently more prevalent in elderly males who are 50 years and older. Nevertheless,
younger hypertensive patients are also at risk. High levels of education prevent the development of uncontrolled
hypertension. Smoking and sedentary life style were most common preventable factors associated with
uncontrolled hypertension, in addition to alcohol intake and high salt diet. Presence of any comorbidities had
deleterious effect on hypertension control while patients’ knowledge about the complications and high medication
adherence are beneficial for better control of blood pressure levels. Hypertensive patients should be properly
educated about complications of hypertension and factors affecting its control for better management.
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