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Abstract
Objectives
Hypertension is strongly related to body mass index (BMI). Obesity has been the single main contributor to
hypertension. Furthermore, the clinical manifestations are normally associated with BMI in hypertensive
patients. This study aimed to evaluate the relationship between clinical features and BMI among
hypertensive patients in both males and females.

Methodology
A retrospective cross-sectional study was conducted among 296 patients having a self-reported history of
hypertension and on anti-hypertensive medication. The study was conducted in the medical outpatient
department of a secondary care hospital in Karachi during six months (January 2020 to June 2020). A
detailed history was taken from each patient about hypertension-related symptoms, and clinical
examination was performed. Blood pressure was measured using a sphygmomanometer with a stethoscope.

Results
Of the 296 patients, 156 (52.2%) were males and 140 (47.3%) were females; 16 (5.4%) of them were
underweight, 91 (30.7%) were normal weight, 129 (43.6%) were overweight, and 60 (20.3%) were obese; in
addition, 106 (35.8%) reported edema and 71 (24.0%) reported nausea and so on. As far as the association of
clinical features and BMI was concerned, our study results showed that only edema (p=0.017) and nausea
(p=0.044) were significantly associated with the BMI of the patients. Patients with edema were more likely to
be obese than those without edema (29.2% vs. 15.3%), whereas patients with nausea were more likely to be
overweight than those without nausea (57.7% vs. 39.1%).

Conclusions
Our study showed that among the clinical features, edema and nausea were significantly associated with the
BMI of the patients, whereas the relationship with others was insignificantly related to BMI of the patients
in both male and female patients.

Categories: Cardiology, Family/General Practice
Keywords: body mass index, hypertension, clinical features, overweight, obesity

Introduction
Hypertension (HTN), also known as raised or high blood pressure (HBP), is a condition in which the blood
vessels have persistently elevated pressure [1]. If HBP remains for a longer period, it becomes a key risk
factor for coronary artery diseases, heart failure, stroke, chronic renal diseases, dementia, and peripheral
arterial disease [2]. HTN can be further divided into essential (primary) and secondary HTN. Around 90-95%
of patients are primary, whereas other 5-10% are considered secondary HTN. Primary HTN is described as
HBP because of irregular lifestyles and genetic factors [3]. The factors that increase the possibility of HTN
include additional salt intake, overweight, smoking habits, junk foods, and the use of alcohol. Secondary
HTN occurs through detectable cause, for instance, chronic kidney disease (CKD), narrow arteries of the
kidneys, a disorder of the endocrine, or usage of birth control pills [4].

In addition, obesity and related cardiovascular, metabolic, and renal ailments have swiftly become a main
risk to universal health [5]. Global obesity has approximately doubled since 1980 and up-to-date estimates
show that more than 1.4 billion adults are overweight or obese. In the USA, more than 65% of adults are
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overweight and 36% are obese with a body mass index (BMI) of >30 kg/m2 [6]. Numerous countries have even
greater obesity rates, for instance, the expected incidence of obesity among adults increased up to 50% for
males in Tonga and for females in Libya, Kuwait, Kiribati, Samoa, and Qatar [7].

As far as studies in Pakistan are concerned, it has been reported that approximately 30% of HTN in patients
occurs because of obesity in males up to 45 years; nevertheless, in few patients, it is as high as 60% [8]. One
more study revealed in Pakistan that overweight and obesity, particularly in college and university students,
is approximately 40% [9].

During various previous years, there are more elements that boost the pathophysiology of obesity
accompanying HTN as metabolic illnesses and raised BPs are persistent and leading cause of dyslipidemia,
target organ injury, and diabetes mellitus, leading to CKD [10]. Our objective, therefore,was to assess the
relationship between clinical features with BMI among both the genders in hypertensive patients.

Materials And Methods
A retrospective cross-sectional study was conducted of patients having HTN, which was self-reported, and
on anti-hypertensive medicines. A total of 296 patients aged 18 years or above were recruited in the study
from the medical outpatient department of a secondary care hospital in Karachi using a consecutive
sampling technique. The duration of the study was from January 2020 to June 2020.

A thorough history was recorded from every patient about HTN-related clinical features, and clinical
examination was performed. Patients with a history of diabetes, cardiac events, neurological disorders,
cluster headache, gastrointestinal disease, and morbid obesity were excluded from the study. Blood pressure
was measured using a sphygmomanometer through stethoscope.

Data analysis was performed using Statistical Package for Social Sciences (SPSS) Version 26.0 (IBM Corp.,
Armonk, NY, USA). The descriptive analysis was expressed as frequency and percentages. After checking for
normality, inferential analysis was executed using Spearman’s correlation. A p-value of <0.05 was
considered as statistically significant.

Results
Of the 296 patients, 156 (52.7%) were males and 140 (47.3%) were females; 16 (5.4%), 91 (30.7%), and 129
(43.6%), 60 (20.3%) of them were underweight, normal weight, overweight, and obese, respectively. Also,
196 (66.2%) of patients gave a positive history of headache, 146 (49.3%) reported vertigo, 106 (35.8%)
reported edema, 120 (40.5%) reported chest pain, 140 (47.3%) reported vision problems, 139 (47.0%)
reported dyspnea, 9 (3.0%) reported epistaxis, 112 (37.8%) reported increased urinary frequency, 71 (24.0%)
reported nausea, 99 (33.4%) reported sleep apnea, 94 (31.8%) reported palpitation, 190 (64.2%) reported
fatigue, and 161 (55.4%) reported confusion (Table 1).
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Variables (n = 296) Number (%)

Gender
Male 156 (52.7)

Female 140 (47.3)

BMI categories

Underweight 16 (5.4)

Normal weight 91 (30.7)

Overweight 129 (43.6)

Obese 60 (20.3)

Headache history
Yes 196 (66.2)

No 100 (33.8)

Vertigo (dizziness)
Yes 146 (49.3)

No 150 (50.7)

Edema (body swelling)
Yes 106 (35.8)

No 190 (64.2)

Chest pain
Yes 120 (40.5)

No 176 (59.5)

Vision problems
Yes 140 (47.3)

No 156 (52.7)

Dyspnea (difficulty in breathing)
Yes 139 (47.0)

No 157 (53.0)

Epistaxis
Yes 9 (3.0)

No 287 (97.0)

Increased urinary frequency
Yes 112 (37.8)

No 184 (62.2)

Nausea (feeling of vomit)
Yes 71 (24.0)

No 225 (76.0)

Sleep apnea (inability to sleep)
Yes 99 (33.4)

No 197 (66.6)

Palpitation
Yes 94 (31.8)

No 202 (68.2)

Fatigue (weakness or tiredness)
Yes 190 (64.2)

No 106 (35.8)

Confusion
Yes 161 (54.4)

No 135 (45.6)

TABLE 1: Patient Characteristics
BMI, body mass index

Further analysis revealed that among clinical features, only edema (p=0.017) and nausea (p=0.044) were
substantially linked to BMI of patients; patients with edema were more likely to be obese than those without
edema (29.2% vs. 15.3%), whereas patients with nausea were more likely to overweight than those without
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nausea (57.7% vs. 39.1%). None of the other clinical features were significantly associated with the BMI of
the patients (Table 2).

Variables (n = 296)

BMI Categories

p-ValueUnderweight Normal Weight Overweight Obese

Count (%) Count (%) Count (%) Count (%)

History of headache
Yes 8 (4.1) 62 (31.6) 86 (43.9) 40 (20.4)

0.563
No 8 (8.0) 29 (29.0) 43 (43.0) 20 (20.0)

Vertigo
Yes 9 (6.2) 43 (29.5) 61 (41.8) 33 (22.6)

0.694
No 7 (4.7) 48 (32.0) 68 (45.3) 27 (18.0)

Edema
Yes 4 (3.8) 25 (23.6) 46 (43.4) 31 (29.2)

0.017
No 12 (6.3) 66 (34.7) 83 (43.7) 29 (15.3)

Chest pain
Yes 7 (5.8) 34 (28.3) 55 (45.8) 24 (20.0)

0.875
No 9 (5.1) 57 (32.4) 74 (42.0) 36 (20.5)

Vision problems
Yes 8 (5.7) 48 (34.3) 58 (41.4) 26 (18.6)

0.617
No 8 (5.1) 43 (27.6) 71 (45.5) 34 (21.8)

Dyspnea
Yes 8 (5.8) 43 (30.9) 63 (45.3) 25 (18.0)

0.821
No 8 (5.1) 48 (30.6) 66 (42.0) 35 (22.3)

Epistaxis
Yes Nil 3 (33.3) 2 (22.2) 4 (44.4)

0.244
No 16 (5.6) 88 (30.7) 127 (44.3) 56 (19.5)

Increased urinary frequency
Yes 8 (7.1) 35 (31.2) 53 (47.3) 16 (14.3)

0.188
No 8 (4.3) 56 (30.4) 76 (41.3) 44 (23.9)

Nausea
Yes 2 (2.8) 18 (25.4) 41 (57.7) 10 (14.1)

0.044
No 14 (6.2) 73 (32.4) 88 (39.1) 50 (22.2)

Sleep apnea
Yes 4 (4.0) 33 (33.3) 38 (38.4) 24 (24.2)

0.405
No 12 (6.1) 58 (29.4) 91 (46.2) 36 (18.3)

Palpitation
Yes 5 (5.3) 31 (33.3) 41 (43.6) 17 (18.1)

0.908
No 11 (5.4) 60 (29.7) 88 (43.6) 43 (21.3)

Fatigue
Yes 8 (4.2) 60 (31.6) 79 (41.6) 43 (22.6)

0.325
No 8 (7.5) 31 (29.2) 50 (47.2) 17 (16.0)

Confusion
Yes 10 (6.2) 46 (28.6) 68 (42.2) 37 (23.0)

0.495
No 6 (4.4) 45 (33.3) 61 (45.2) 23 (17.0)

TABLE 2: Association of Clinical Features with BMI
BMI, body mass index

Discussion
Our study demonstrated that only edema and nausea were significantly associated with BMI among
hypertensive patients. Literature review revealed a significant correlation of HTN with BMI even after
regulating for other covariates and suggested that overweight and obesity are the main causes of progress of
HTN and play a vital role in its pathogenesis [11]. According to a study conducted on adults in Europe, the
propensity to be overweight was between 32% and 79% in men and 28% and 78% in women, whereas obesity
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incidence was between 5% and 23% in men and 7% and 36% in women [12]. In our study, obesity prevalence
was 156 (52.7%), which proved to be 0.6-fold higher in men than in females (140; 47.3%) and which is
consistent with the literature. Higher obesity level in women than in men is due to physiological and
biological causes, for example, sedentary living style, fat diet, high-calorie food intake, pregnancy, parity,
breast-feeding duration, marriage, and menopause [13].

A study by Gupta and Kapoor [14] revealed that the prevalence of HTN was higher in males than in females
for all the categories of BMI. Even though females were more obese than males, males were at high risk for
HTN in that study. The results of our study were consistent with the aforementioned study and showed that
129 (43.6%) males with high BMI category had HTN compared to females.

Headache, epistaxis, faintness, psychomotor agitation, chest pain, dyspnea, neurologic deficits, and
paresthesias are the clinical features exhibited in HTN. Sometimes, the patient might complain of epigastric
pain and vomiting; therefore, upon investigation, abrupt reflexes of the tendons, and edema of hands, face,
or feet can be identified [15]. These findings were also consistent with our study in which 86 (43.9%) cases
with high BMI had a history of headache, with p= 0.563 that was statistically insignificant. While 61 (41.8%)
cases with a high BMI had vertigo, with p= 0.694 that was statistically insignificant, chest pain, dyspnea,
and increased urinary frequency were mostly found in those with high BMI. On the other hand, edema was
present in 46 (43.4%) cases with high BMI, with p=0.017 that was statistically significant, and nausea was
found in 41 (57.7%) cases with high BMI, with p=0.044 that was statistically significant.

Hypertensive encephalopathy (headache, convulsion, and confusion) is due to elevated blood pressure that
affects the blood-brain barrier that weakens its functioning, resulting in cerebral hyperperfusion and
ultimately leading to brain edema [15]. Our study showed that 68 (42.2%) cases with high BMI were in a state
of confusion, with p=0.495 that was statistically insignificant.

Tassaduqe et al. found an elevated occurrence of HTN with increasing age [16]. However, Humayun et al.
reported that BMI in hypertensive patients has a strong association with age [17].

Our study was also consistent with past studies that revealed that HTN was correlated with BMI rather than
age. Tesfaye et al. conducted research among Asians and Africans and reported that systolic blood pressure
(SBP) and diastolic blood pressure (DBP) were positively correlated with age, whereas BMI was negatively
correlated with age in some patients [18]. In contrast, our study findings are dissimilar to the study by Huang
et al., in which females with high BMI had a significant pervasiveness of HTN compared with males in the
same group [19].

The results of our study, in accordance with other same studies, provide beneficial clinical statistics when
measuring, handling, and counselling patients with HTN. Furthermore, these interpretations and more
studies are needed taking into account more aspects and features to determine the impact of weight
reduction on the occurrence or severity of HTN-related manifestations.

Conclusions
Our study showed that among the clinical features, only edema and nausea were significantly associated
with the BMI of the patients. Patients with edema were more likely to be obese than those without edema,
whereas patients with nausea were more expected to have overweight than those without nausea. However,
the relationships with other features were insignificantly related to the BMI of the patients in both male and
female patients.
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Other relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.
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