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ABSTRACT ARTICLE DETAILS
Worldwide, the prevalence of diseases caused by and related to hypertension is rising. The Published On:
goal of the current study was to investigate the causes of hypertension in hospital in patients 15 November 2022
receiving tertiary care.

Patient information was gathered, including demographics, laboratory results, and the final

diagnosis. The six-month study, which involved 160 patients overall, was conducted. 20% did

not have hypertension, making up the remaining 80%.

Between the hypertensive and non-hypertensive population, risk factors for hypertension such

as smoking, alcohol use, demographics, socioeconomic status, diet, family history, family size,

education level, salt intake, lifestyle, and basic metabolic index were compared.

In the study population, it was discovered that drinking alcohol, smoking, and eating a varied

diet were significant risk factors for hypertension. As a result, these factors can be taken into

account when creating effective prevention strategies and management guidelines for

hypertension at the study site.
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INTRODUCTION

Every year, nearly 18 million people die as a result of
cardiovascular disease (CVD). Despite tremendous
progress in disease management, CVD accounts for 30%
of global deaths. CVD can be caused by a variety of
genetic and acquired risk factors. One of the major risk
factors is systemic hypertension, which is the leading
cause of excessive premature mortality and morbidity due
to CVD.

The overall prevalence of hypertension in India was found
to be 29.8%. Hypertension affects approximately 33% of
urban and 25% of rural Indians. Hypertension affects
nearly 60% of people over the age of 70. The prevalence
of hypertension-related disease is rising in India.
Controlling this syndrome is critical because India is on a
path to an unprecedented increase in cardiovascular
mortality.!

Epidemiology is the study of the distribution of diseases
and other health-related conditions in populations, as well
as its application to health-problem control. The goal of
epidemiology is to understand what risk factors are
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associated with a specific disease and how disease can be
prevented in groups of people. Epidemiologic studies can
be used for a variety of purposes, the most common of
which is to estimate the frequency of a disease and find
associations that suggest potential causes of a disease. To
achieve these objectives, disease (incidence) and death
(mortality) rates are calculated within population groups.
Epidemiology is fundamentally interdisciplinary,
employing knowledge from biology, sociology, statistics,
and other disciplines.?

Many modifiable factors contribute to hypertension's
current high prevalence rates. Overweight and obesity,
harmful alcohol use, physical inactivity, psychological
stress, eating too much salt, inadequate intake of fruits and
vegetables, socioeconomic determinants, and so on.®

The current study was conducted to determine the
prevalence of hypertension and the risk factors that
contribute to the development of hypertension in tertiary
care hospital inpatients, in order to assist health care
professionals and policymakers in developing guidelines
and treatment protocols. Despite the fact that many studies
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have been conducted on specific populations, there is a
scarcity of studies conducted to identify the risk factors of
hypertension in urban.

MATERIALS AND METHODS

The research was carried out over a six-month period, from
October 2018 to March 2019.

The patients were enrolled in the study based on the study
protocol's inclusion and exclusion criteria.

Inclusion and Exclusion criteria: All patients admitted
to the study site hospital who were over the age of 18 and
willing to participate in the study were included in the
study. The study excluded mentally retarded people and
critically ill patients.

Source of data: Personal interviews with patients and
their representatives were used to collect data in the patient
record.

After receiving approval and clearance from the

Table 1. Patient categories based on BP measurements *

Institutional Ethics Committee, this study was launched.
Patients were enrolled in the study after signing an
informed consent form and providing consent. After each
patient signed an informed consent form, patient details
such as demographics, final diagnosis, laboratory tests,
and other information were collected from their records
and documented in self-designed patient data collection
forms.

Definitions for various variables: Hypertensives:
Measurement of blood pressure: Two blood pressure
(BP) measurements were taken on each study participant
using a mercury column sphygmomanometer, and daily
BP measurements were recorded in the patient record.*
According to the JNC VI guidelines, the patients were
classified as normal, prehypertensive, hypertensive stage
1 and hypertensive stage 2.4

Category SBP mmHg DBP mmHg
Normal <120 <80

Pre hypertension 120-139 80-89
Hypertension Stage 1 140-159 90-99
Hypertension Stage 2 >160 >100

Smoker: A person who has smoked at least 100 cigarettes
in his lifetime and has smoked every day or on some days
in the last 30 days.®> Tobacco consumption: A person who
has consumed smokeless tobacco once a day or nearly
every day in any form for the previous 12 months is
defined.®

Alcohol consumption: A current consumer was defined
as someone who had consumed alcohol every day or on
some days in the previous 30 days. A past consumer was
defined as someone who used to drink but no longer does.
12 months prior.®

Salt intake: The estimated salt intake was calculated by
dividing the amount of salt used by the family by the
number of family members and multiplying by
1000.Economic background: Lower Income= 5 Lacks;
Middle Income = 5-10 Lacks; and Higher Income = > 10
Lakhs were the study subjects' annual income levels. ¢
Body mass index: The Body Mass Index (BMI) was
computed using the formula = Weight (Kg)/(Height
(cm)).2- Patients were classified as underweight (BMI 18.5);
normal (BMI 18.5 - 25); or overweight (BMI >25) based on
their BMI values.®

Statistical analysis: Data was entered into Microsoft
Excel and GraphPad was used to analyze it. The results
were determined using the InStat chi square test of
significance. A two-tailed p value of 0.05 was regarded as

significant. The Relative Risk (RR) value was also
computed.

RESULTS AND DISCUSSION

The goal of this study was to identify hypertension risk
factors and the prevalence of hypertension in a population
admitted to a tertiary care hospital. The study included a
total of 160 subjects and lasted six months, from October
2018 to March 2019. Figure 1 shows that 128 (80%) and
32 (20%) of the 160 study participants were hypertensive
and normotensive, respectively.

As shown in Table 2, the majority of subjects (26%) in the
study population were in the age range of 60-69 years,
followed by people in the age range of 40-49 years, people
over 70 years (21%), and people in the age range of 50-59
years (18%). As shown in Table 2, a similar trend was
observed in the hypertensive population. As shown in
Table 3, the proportion of male and female patients in the
study population was nearly equal (51% & 49%,
respectively). When the hypertensive population was
divided according to the JNC VII guidelines, the majority
of the hypertensive were in Stage 1 (35%) i.e. Systolic
140-149mmHg Diastolic 90-99mmHg), followed by
patients in pre hypertension (30%) and patients in Stage 2
(15%), as shown in Figure 2.
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Table 2: Age wise Distribution of Study Population

Fig 1. Prevalence of Hypertension in the Study Population

Total (%) Hypertensive (%) Normal(%)
Male 83 (51) 63 (76) 20 (24)
Female 77 (49) 65 (84) 12 (16)

Table 3: Gender wise Distribution of Study Population

IAge inYears |[Total Surveyed(%) Hypertensives [Non- Hypertensive
18 - 29 7 (4) 2
30 — 39 15 (9) 3
40 — 49 34 (21) 6
50 — 59 29 (18) 7
60 — 69 41(26) 9
ABOVE 70 (34 (21) 5

STAGE 2

N[OOI on
I OIN|N| 0o N

STAGE 1

PRE HYPERTENSION

NORMAL

35%

Fig 2. Distribution of Study Subjects as per Stages of Hypertension based on JNC VI guidelines

Socio-Demographic Variables and Prevalence of
Hypertension

The sociodemographic characteristics of the hypertensive
and non-hypertensive populations were compared in this
study. Statistics were used to determine the significance.
55% of hypertensive people smoked, whereas only 25% of
non-hypertensive people smoked. Table 4 shows that there

was a statistically significant link between smoking and
hypertension (p = 0.001; RR = 1.134). As shown in Table
4, there was a statistically significant association
(p=0.0025; RR=1.22) between high alcohol consumption
and hypertension in our study, with 57% of the
hypertensive population being alcoholic and only 28% of
non-hypertensives being alcoholics. As shown in Table 4,
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23% of our hypertensive patients were diabetic, 58% of
non-hypertensives were diabetic, and 72% of
hypertensives were not diabetic. As shown in Table 4, the
socioeconomic status of hypertensives and non-
hypertensives is distributed similarly across low, middle,
and high income groups (low 31% in both groups; middle
46% & 44% in hypertensive and non-hypertensives
respectively; and high 23% & 25% in hypertensive and
non-hypertensives respectively). Income group and
hypertension had no statistically significant relationship
(p=0.99). As shown in Table 3, the majority of patients in
both populations belonged to the middle-income group. In
this study, a higher percentage of hypertensive and non-
hypertensive patients consumed a mixed diet (85% and
66% in the hypertensive and non-hypertensive
populations, respectively), but a higher percentage of non-
hypertensive patients (34%), as shown in Table 4. Diet and
hypertension had a statistically significant relationship
(p=0.0028; RR=2.9). Table 4 shows that more people in
the hypertensive group (59%) had a family size of more
than 5, compared to the smaller family size (41%) in the
control group. The relationship between family size and
hypertension was not statistically significant (p=0.81;
RR=0.97). As shown in Table 4, the majority of
hypertensive patients in our study (62%) did not have a
family history of hypertension. A hypertensive family
history was found in 38% of hypertensive people and 25%
of non-hypertensive people. The link between family
history of hypertension and hypertension was statistically
significant (p=0.036; RR=1.38). Table 4 also shows that
subjects who completed their basic education (literates)
(55%) had a higher incidence of hypertension, whereas
illiterates (35%) and graduates (10%) had a lower
incidence of hypertension. Though there were more
hypertensive patients in our study who consumed more
than 10g of salt (76%) than those who consumed less than
10g (24%), the association between salt intake in the study
population and the incidence of hypertension was not

significant (p=1;RR=1), as shown in Table 4. According
to the study, 66% of hypertensive people were sedentary,
5% walked infrequently, and 28% walked on a regular
basis. The findings were similar in the non-hypertensive
population, where 53% were sedentary, 19% were rare
walkers, and 28% were regular walkers, as shown in Table
4. The link between physical activity and hypertension was
not statistically significant (p=0.36).

According to Table 4, the majority of the hypertensive
subjects in the current study had normal BMI.
Hypertensives had a BMI of 77% normal and 16%
overweight, whereas non-hypertensives had a BMI of 53%
normal and 18% overweight. In our study, there was no
statistically significant relationship between BMI and
hypertension (p=0.4).

In the study, 128 people (80%) had hypertension. We can
expect this pattern because the study population included
inpatients admitted to a hospital. In the most recent JINC
VIl guidelines, higher blood pressure goals (150/90
mmHg) are recommended for people over the age of 60.
As a result, we can conclude that only a small number of
patients required aggressive treatment to reduce their
hypertension (National Institute of Health). This
observation, however, cannot be linked to the general
population of the study site.

Hypertension was most common in people aged 60 to 69.
Many surveys and cross-sectional studies have shown a
positive relationship between age and blood pressure, with
the age group 60-69 years having the highest incidence’?.
Our study's findings are consistent with the observation
made above.

In the study population, the proportion of male and female
patients was nearly equal. Furthermore, this was observed
in the hypertension group. This is an unusual finding, as
male patients predominate in some studies9. and in other
studies, female patients were more likely to number.10”

\Variables Hypertensive (%)[Non-hypertensive(%) [P value |RelativeRisk

Smoking Smoker 71 (55) 8 (25) 0.001 1.134
NonSmoker 57 (45) 24 (75)

/Alcohol /Alcoholic 68 (57) 0 (28) 0.0025 [1.22
NonAlcoholic 60 (43) 23 (72)

Diabetes Diabetic 36 (28) 17 (53) 0.2
NonDiabetic 92 (72) 15 (47)

Socio EconomicStatus [Low(<5Lpa) 40 (31) 10 (31) 0.99
Medium (610Lpa) (59 (46) 14 (44)
High(>10Lpa) 29 (23) 8 (25)

Dietary Habit Mixed 109 (85) 21 (66) 0.0028 [2.91
Veg 19 (15) 11 (34)

Family size Less than 5 53 (41) 15 (47) 0.81 0.97
Greater than 5 75 (59) 17 (53)

Family History Yes 48 (38) 8 (25) 0.036 1.38
No 80 (62) 24 (75)
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Education Illiteracy 70 (55) 4 (13)
Schooling 45 (35) 13 (41)
Graduate 13 (10) 15 (47)

Salt Intake Less than 10 g 31 (24) 10 (31) 1.00 1.01
Morethan 10 g |97 (76) 22 (69)

Physical Activity Sedentary 85 (66) 17 (53) 0.36
Rare Walking 7 (5) 6 (19)
RegularWalking |36 (28) 0 (28)

BMI Malnourished 8 (6) 5 (16) 0.40
Normal 99 (77) 17 (53)
Overweight 21 (16) 5 (18)
Obese 0 5 (18)

Table 4. Socio demographic variables and prevalence of hypertension

Higher exposure to risk factors such as alcohol, smoking,
and lack of physical activity in male patients may explain
the slightly higher prevalence. In a few studies, lower
incidence of hypertension in women was attributed to
greater health consciousness in women and a reluctance to
report poor health%0

It has been proposed that smoking raises blood pressure by
increasing sympathetic activity. 8 It was discovered that
there is a statistically significant association between
smoking and hypertension (p= RR=1.134), which is
consistent with the findings of one study,® However, in
contrast to the other two studies, there was no significant
association between smoking and the incidence of
hypertension.®?

Hypertension and alcohol consumption were also found to
have a statistically significant relationship. By interacting
with receptors in brain stem cells, alcohol reduces the baro
reflex. Two studies found a link between alcohol
consumption and hypertension4,8, and another found a
link between alcohol consumption and hypertension6.
However, another study found no significant link between
smoking and the occurrence of hypertension.®

In our study, the majority of patients did not have diabetes
in addition to hypertension. This is a very unusual finding
in this study. This observation could be due to a small
sample size or a population characteristic. However, a
significant relationship between diabetes and hypertension
was discovered in two other studies.”'°10 Sympathetic
nervous system, renin-angiotensin-aldosterone system,
oxidative stress, adipokines, insulin resistance, and
Peroxisome proliferator-activated receptor are all shared
pathways in diabetes and hypertension. These pathways
interact and influence one another, potentially resulting in
a vicious cycle. The metabolic syndrome results in both
hypertension and diabetes. As a result, they may appear
one after the other in the same person.*®

The majority of study participants came from the middle-
income bracket. Socioeconomic status had no relationship
with hypertension. This observation reflects the average

socioeconomic status of those who visit this hospital. In
one study, low socioeconomic status was linked to an
increased risk of hypertension. 7 In another study, people
with higher socioeconomic status had a lower incidence of
hypertension.® In our study population, a vegetarian diet
was linked to a lower incidence of hypertension. Animal
fat (mostly saturated) raises LDL cholesterol and increases
the risk of heart disease. A vegetarian diet, on the other
hand, typically has low cholesterol and thus a lower
incidence of hypertension. ¥13A similar finding was made
in a study conducted in Nellore, Andhra Pradesh, India.”
Although subjects with more than five family members
had a higher incidence of hypertension, this link was not
statistically significant. This finding is similar to one from
another study in which increased family size was found to
be significantly associated with hypertension. Increased
responsibility and lower self-care in large families could
explain the higher incidence of hypertension in our
study.°

The majority of the hypertensive subjects in our study had
no family history of hypertension. However, when
compared to non-hypertensive patients, a greater number
of patients in the hypertensive group had a family history
of hypertension, and the relationship between hypertensive
and non-hypertensive patients' family history was
statistically significant. According to a WHO expert group
report, a family history of high blood pressure is one of the
most significant risk factors for the development of
hypertension in individuals. 3 A statistically significant
association was found between family history of
hypertension and hypertension in individuals in a study
conducted among bank employees and another study.38
The current study's findings may be interpreted as
subjective. This erroneous outcome can be attributed to a
lack of communication and awareness, as well as
underdiagnosis among family members.

Although there was a link between salt intake and
hypertension, it was not statistically significant. This link
was found to be significant in one study.” The association
was not significant in study by Brahmankar et al. ® We can
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attribute this observation to lower number of sample size
of our study.

Sedentary lifestyle was found in the study population, but
more subjects in the non-hypertensive group exercised on
a regular basis. Hypertension is linked to sedentary
lifestyle, advanced age, and obesity. Participants with
sedentary work styles are more likely to have hypertension
than those with active work styles. A similar finding was
made in two additional studies where the association was
significant.38

This finding could be attributed to the study population's
increased awareness of the effect of body weight on
hypertension. As a result, there was no significant
relationship between BMI and hypertension (p=0.40). This
finding contrasts with other studies that found
hypertension to be significantly related to BMI 3810

CONCLUSION

The purpose of this study was to identify risk factors for
hypertension in tertiary care hospital inpatients. In this
study population, the most important lifestyle risk factors
for hypertension were smoking, alcohol consumption, and
diet. As a result, these factors should be considered by the
physician when managing hypertension with appropriate
community-based screening and treatment strategies. This
study has provided useful data for hospital planning and
implementation of hypertension prevention programs.

In the future, the study's sample size can be increased to
produce more representative data. A similar study could be
carried out in a community setting to determine the
prevalence and risk factors for hypertension.
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