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Hypertension is a persistent elevation in blood pressure, 
though diagnostic thresholds may vary slightly across 
guidelines. According to the European Society of 
Cardiology/European Society of Hypertension (ESC/ESH, 
2018), hypertension is de�ned as blood pressure equal to or 
exceeding 140/90 mmHg. In contrast, the American College 
of Cardiology/American Heart Association (ACC/AHA, 2017) 
considers blood pressure values of 130/80 mmHg or higher 
as indicative of hypertension, based on interpretations 
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from various clinical studies [1, 2]. It remains a major global 
public health challenge, as it contributes signi�cantly to 
cardiovascular mortality [3]. Epidemiological data 
obtained from Pakistan reveal that hypertension affects 
around 26% of adults, with the condition being more 
prevalent in urban regions than in rural areas [4]. Uric acid 
is formed as a result of the breakdown of endogenous 
cellular components and the metabolism of dietary purines 
[5]. Initial scienti�c �ndings demonstrated that elevated 
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Hyperuricemia is increasingly linked to hypertension and various metabolic disorders. 

Objectives: To investigate the relationship between hyperuricemia and various anthropometric 

indices among individuals newly diagnosed with hypertension, with an emphasis on identifying 

potential age- and gender-speci�c patterns. Methods: The cross-sectional study enrolled 370 

newly diagnosed hypertensive adults (230 male and 140 female), aged 18 years and above, using 

strati�ed sampling. Anthropometric data, blood pressure, and serum uric acid levels were 

recorded. Serum uric acid (SUA) levels above 7 mg/dL in males and above 6 mg/dL in females 

were used to de�ne hyperuricemia. SPSS version 22.0 was used for statistical analysis. 

Independent t-tests, Pearson's correlation, Chi-square tests, and ANOVA were applied to 

analyze the data, with a signi�cance level of p<0.05. Results: The research found a 27.5% 

prevalence of hyperuricemia, signi�cantly higher in male (33.9%) than female (17.1%) (p<0.001). 

Male had signi�cantly elevated systolic BP (p=0.043), waist circumference (p<0.001), and serum 

uric acid levels (p<0.001). Serum uric acid showed positive correlations with systolic BP 

(p=0.001), diastolic BP (p=0.007), BMI (p<0.001), waist circumference (p<0.001), and age 

(p=0.024). Hyperuricemic individuals had signi�cantly higher age, BP, BMI, and waist 

circumference (all p<0.01). Females with hyperuricemia were older (p=0.04) and more frequently 

in the >50 age group (p=0.036). Conclusions: It was concluded that male showed a higher 

prevalence of hyperuricemia, while older age was a signi�cant factor for females. These 

�ndings suggest the importance of monitoring serum uric acid as an early marker for 

cardiovascular and metabolic risks, particularly in populations at risk based on gender and age.
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uric acid levels are involved in causing hypertension by 
contributing to vascular dysfunction and increased blood 
pressure [6]. Several pathophysiological pathways have 
been proposed, including oxidative stress, endothelial 
dysfunction, and activation of the renin-angiotensin-
aldosterone system (RAAS) [7]. Hypertension causes 
vascular damage by exerting harmful effects on blood 
vessels, and a rise in uric acid is similarly associated with 
vascular injury. SUA contributes to oxidative stress 
primarily by activating NADPH oxidases, which are major 
enzymes responsible for producing reactive oxygen 
species in vascular tissues. It also suppresses the activity 
of endothelial nitric oxide synthase, resulting in a decrease 
in nitric oxide. This reduction impairs vasodilation, 
increases vasoconstriction, and results in endothelial 
dysfunction [8]. Epidemiological studies suggest that uric 
acid levels above 7 mg/dL in men and 6 mg/dL in women are 
considered hyperuricemia, and are associated with a 1.5 to 
2-fold increased risk of developing hypertension [9]. 
Though this link appears to vary by age and gender, with a 
study reporting stronger correlations in younger women 
[10]. In contrast, a Chinese study found the association to 
be more prominent in adult men and older women [11]. Pre-
menopausal females usually have lower SUA levels in 
comparison to men, primarily due to the uricosuric effect of 
estrogen [12]. A longitudinal study has identi�ed 
hyperuricemia as a risk factor for hypertension and a cause 
of metabolic syndrome across all age groups [13]. 
This study aims to examine the association between serum 
uric acid levels, blood pressure, and anthropometric 
indices in a newly diagnosed hypertensive population in 
Karachi.

sampling, which included both genders and different age 
groups. The investigation included healthy adults newly 
diagnosed with hypertension between 18 and 60 years old, 
with no history of kidney disease, diabetes, stroke, 
cardiovascular conditions, metabolic disorders, or the use 
of medications affecting blood pressure or serum uric acid 
levels. Participants were also required to provide informed 
consent in the local language. The study excluded 
p a r t i c i p a n t s  w h o  w e r e  s m o k e r s ,  p r e g n a n t  o r 
b r e a s t f e e d i n g ,  u s e d  a n t i h y p e r t e n s i v e  o r 
antihyperuricemic drugs, had a history of gout or 
cardiovascular issues, kidney disease, diabetes, lipid 
disorders, or any other ongoing health conditions. 
Individuals who were unable to provide informed consent 
or those with recent acute illness or infection were also 
exc l u d e d.  T h e  s t u d y  i nvo l ve d  t h e  co l l e c t i o n  of 
demographic, anthropometric, and biochemical data. The 
participants underwent evaluation early in the day 
following a minimum 12-hour fasting period. Participants 
provided their demographic characteristics, including age 
and gender, together with medical status and lifestyle 
patterns, including physical activity levels and dietary 
patterns, by following a structured questionnaire. The 
investigation used three anthropometric measurements 
for height and weight assessment by a Secastadiometer, 
while weight measurements were acquired by an 
electronic digital weighing machine. Body mass index was 
generated from height measured in meters squared and 
weight in kilograms. Waist circumference was calculated 
to 1 cm using a tape placed at the mid-position between the 
lower margin of the last rib and the iliac crest. A body mass 
index (BMI) of 30 kg/m² or higher was taken, while central 
obesity was identi�ed by a waist circumference of more 
than 94 cm in men and 80 cm in women. Researchers 
measured hypertension twice through the OMRON 907 
automated sphygmomanometer during a minimum �ve-
minute rest period. The two blood pressure readings were 
averaged to use in analysis where hypertension was 
indicated by a systolic pressure of 140 mmHg or higher 
and/or a diastolic pressure of at least 90 mmHg. The 
Mindray BS-200E biochemical analyzer measured serum 
uric acid levels from blood samples obtained through 
venipuncture. The research data were explored by 
GraphPad Prism version 8.0.2 through a system of 
recording options. The research presented data as mean ± 
standard deviation (SD), together with categorical data 
displayed through simple percentages. The Shapiro-Wilk 
test was used to assess normality before applying 
parametric tests such as the t-test and ANOVA. To assess 
differences between groups, the researchers employed 
the t-test and one-way analysis of variance (ANOVA) for 
continuous variables, and the chi-square test for 
categorical variables. Pearson's correlation analysis was 
used to explore the relationships between age, BMI, blood 

M E T H O D S

This is a cross-sectional analytical study aimed at 
examining the associations between hyperuricemia and 
hypertension among newly diagnosed hypertensive 
individuals in Karachi. The research took place during three 
months (December 2024 to February 2025) at Fazaia Ruth 
Pfau Medical College. Ethical approval was obtained from 
the Ethical Review Committee of Fazaia Ruth Pfau Medical 
College under protocol number FRPMC-IRB-2024-69, 
following the ethical standards of the Declaration of 
Helsinki and its subsequent amendments. This research 
included 370 newly diagnosed hypertensive participants 
who met the demographic criteria of being 18 years or older, 
with both male and female represented. This study utilized 
Open Epi software to determine its sample size since this 
program remains common across epidemiological 
research. The assessment used the 95% con�dence level 
formula together with a 5% margin of error for proportion 
estimation. The Karachi adult population contains 
approximately 26% of hypertension cases [14]. The 
researchers chose participants through strati�ed 
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R E S U L T S

The research included 370 study participants, comprising 
230 male and 140 female, for analysis. Normality of the data 
was assessed using the Shapiro-Wilk test, con�rming that 
all continuous variables were normally distributed. The 
results indicated that all variables, including age, systolic 
and diastolic blood pressure, body mass index (BMI), waist 
circumference, and serum uric acid levels, were normally 
distributed, with p-values greater than 0.05. Speci�cally, 
the p-values for age (p=0.065), systolic BP (p = 0.082), 
diastolic BP (p=0.091), BMI (p=0.073), waist circumference 
(p=0.086), and serum uric acid (p=0.079) all exceeded the 
0.05 threshold, con�rming the assumption of normality. 
The study displays the essential demographic information 
for all study participants. The research included both male 
and female individuals, with a mean age of 38.7 ± 11.6 years 
for males and 39.2 ± 12.1 years for females. Men exhibited 
higher systolic blood pressure levels, reaching 136.4 ± 13.9 
mmHg, compared to female, who registered 132.7 ± 15.3 
mmHg (p=0.043). The waist circumference �ndings 
demonstrated signi�cant gender differences, with men 
measuring 94.8 ± 10.6 cm and women 88.7 ± 11.4 cm 
(p<0.001). Male participants also maintained higher uric 
acid concentrations, averaging 6.8 ± 1.1 mg/dL, while 
female participants had lower levels at 5.5 ± 1.0 mg/dL 
(Table 1).

pressure, and serum uric acid levels. A p-value of 0.05 or 
less was considered statistically signi�cant. Consent was 
secured from the study individuals before their inclusion in 
the study. Data con�dentiality assurances were provided 
to study participants before the researchers performed 
complete dataset anonymization before analysis. All 
participants received information about their freedom to 
join the research study voluntarily and their ability to leave 
with no negative repercussions.

Table 4: Age Group Distribution of Male and Female with 
Hyperuricemia (HU)

Table 1: General Features of Research Participants (n=370)

Features

Age (Years)

Systolic BP (mmHg)

Diastolic BP (mmHg)

BMI (kg/m²)

Waist Circumference
 (cm)

Serum Uric Acid 
(mg/dL)

Females (n=140) p-Value

39.2 ± 12.1

130.7 ± 15.3

85.9 ± 12.1

27.3 ± 5.1

88.7 ± 11.4

5.5 ± 1.0

0.842

0.043*

0.248

0.07

<0.001**

<0.001**

Males (n=230)

38.7 ± 11.6

136.4 ± 13.9

84.2 ± 11.3

26.4 ± 4.2

94.8 ± 10.6

6.8 ± 1.1

** Indicates p<0.01 (high statistical signi�cance), * Indicates 
p<0.05 (statistical signi�cance)

Results present that among the 370 participants, 78 male 
(33.9%) and 24 female (17.1%) were found to have 
hyperuricemia. The analysis of the study subjects showed 
that the prevalence of hyperuricemia reached 27.5% (Table 
2).

Table 2: Prevalence of Hyperuricemia by Gender

Hyperuricemia 
Criteria

SUA >7.0 mg/dL (M),
 >6.0 (F)

Females (n=140)
Total

 (n=370)

24 (17.1%)
102 

(27.5%)

Males (n=230)

78 (33.9%)

Findings present a positive statistical relationship 
between SUA and systolic BP (r=0.18, p=0.001), diastolic BP 
(r=0.14, p=0.007), BMI (r=0.21, p<0.001), and waist 
circumference (r=0.27, p<0.001). The research data 
revealed a statistically signi�cant age-related relationship 
(r=0.12, p=0.024) between SUA values (Table 3).

Table 3: Correlation of Serum Uric Acid (SUA) with Clinical 
Parameters (n=102)

Parameters

Age (Years)

Systolic Blood Pressure (mmHg)

Diastolic Blood Pressure (mmHg)

BMI (kg/m²)

Waist Circumference (cm)

p-value

0.024*

0.001**

0.007**

<0.001**

<0.001**

Pearson's r

0.12

0.18

0.14

0.21

0.27

** Indicates p<0.01 (high statistical signi�cance) and * Indicates 
p<0.05 (statistical signi�cance)

The study indicates that individuals with hyperuricemia 
(n=102) had a signi�cantly higher mean age (42.1 ± 10.8 
years) compared to those without hyperuricemia (38.5 ± 
1 2 .0  ye a rs )  ( p = 0 .0 0 8 ) .  Fu r t h e r m o re,  t h o s e  w i t h 
hyperuricemia had signi�cantly higher systolic BP (139.6 ± 
13.2 mmHg vs. 131.2 ± 14.8 mmHg, p<0.001), diastolic BP (87.1 
± 11.2 mmHg vs. 83.2 ± 11.7 mmHg, p=0.003), BMI (28.6 ± 4.9 
kg/m² vs.  26.4 ±  4.6 kg/m²,  p<0.001) ,  and waist 
circumference (95.2 ± 10.9 cm vs. 89.1 ± 11.4 cm, p<0.001) 
(Table 4).

Age Group 
(Years)

18–30

31–40

41–50

>50

Males with HU 
(n=78)

Females with
 HU (n=24)

p-value
 (M vs. F)

9 (11.5%)

28 (35.9%)

20 (25.6%)

17 (21.8%)

3 (12.5%)

2 (8.3%)

8 (33.3%)

11 (45.8%)

0.932

0.018*

0.821

0.036*

** Indicates p<0.01 (high statistical signi�cance) and * Indicates 
p<0.05 (statistical signi�cance)

Results present a comparative analysis of clinical 
parameters between hyperuricemic males and females. 
Among these parameters, only age showed a statistically 
signi�cant difference, with females being older (44.3 ± 11.1 
years) than males (40.8 ± 10.2 years) (p=0.04) (Table 5).

Table 5: Comparative Analysis of Clinical Parameters between 
Male and Female

Parameters

Age (Years)

Systolic BP (mmHg)

Diastolic BP (mmHg)

p-value

0.04*

0.30

0.48

Male (n=78) Female (n=24)

40.8 ± 10.2

140.0 ± 13.2

86.4 ± 11.0

44.3 ± 11.1

138.0 ± 13.2

87.8 ± 11.5
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C O N C L U S I O N S

It was concluded that the gender- and age-speci�c 
variations observed in serum uric acid levels underline the 
importance of considering demographic factors in 
managing hyperuricemia. Given the increased risk of 
hypertension, particularly in men and postmenopausal 
women with hyperuricemia, early detection and targeted 
interventions are crucial for mitigating long-term 
cardiovascular risks. Upcoming research ought to focus on 
exploring the pathways linking hyperuricemia to 
hypertension and assessing the effectiveness of 
personalized treatment strategies based on gender and 
age.

** Indicates p<0.01 (high statistical signi�cance) and * Indicates 
p<0.05 (statistical signi�cance)

420mmol/L. She et al., revealed that the elderly female 
population (≥60 years old) experienced higher HUA 
prevalence than middle-aged and younger women based 
on their �ndings [21]. This increase in prevalence in women 
after menopause supports the �nding in our study that 
female over 50 years had a higher prevalence of 
hyperuricemia (45.8%) compared to male (21.8%), 
suggesting that postmenopausal women experience an 
increase in uric acid due to the loss of estrogen's protective 
effects [22]. Additionally, She et al., also reported that the 
occurrence of HUA in males was signi�cantly higher in the 
2019 group across all age groups, with young men (20–39 
years) showing the maximum prevalence [21].This trend is 
re�ected in our study, where male aged 31–40 years had a 
considerably greater incidence of hyperuricemia (35.9%) 
compared to female (8.3%) in the same age group.In this 
study, serum uric acid (SUA) was linked with age, systolic 
and diastolic blood pressure, body mass index (BMI), and 
waist circumference (WC).These �ndings are in line with 
results from a study conducted in Ghana, which also 
observed signi�cant positive relationships between SUA 
and factors such as age, BMI, and WC, particularly among 
women over the age of 45 [23].Furthermore, a broad-based 
research performed in China revealed that elevated body 
mass index (BMI) and waist circumference (WC) were 
signi�cantly linked to a greater risk of developing new-
onset hyperuricemia in individuals with hypertension [24]. 
The research from the United States established that the 
combination of hyperuricemia and overweight/obesity 
signi�cantly increased the occurrence of hypertension, 
suggesting a synergistic effect between elevated SUA 
levels and increased body weight.Additionally,  a 
longitudinal study from the Gusu cohort demonstrated that 
obesity precedes hyperuricemia, which in turn partially 
mediates the development of hypertension.The mediation 
analysis indicated that hyperuricemia accounted for a 
portion of the effect of obesity on both systolic and 
diastolic blood pressure, highlighting the intermediary role 
of elevated uric acid levels in the progression from obesity 
to hypertension [25].

BMI (kg/m²)

Waist Circumference (cm)

0.36

0.17

28.1 ± 4.8

96.5 ± 11.0

29.0 ± 5.1

93.9 ± 10.7

D I S C U S S I O N

The level of link between high uric acid levels and elevated 
blood pressure exists with diverse changes in individuals, 
which include demographic characteristics like gender and 
age. Research shows that a rise in uric acid increases the 
risk of hypertension and heart diseases, but the exact 
cause-and-effect links remain under discussion [15]. The 
mechanistic link between elevated SUA and hypertension 
may involve uric acid-induced activation of the renin-
a n g i ote n s i n  sys te m  a n d  p r o m ot i o n  of  va s c u l a r 
in�ammation. These pathways are thought to contribute to 
increased arterial resistance, which raises systolic BP [16]. 
This study investigated the gender and age associations 
between hyperuricemia and hypertension among healthy 
adults in Karachi. Our �ndings revealed that male had 
signi�cantly higher mean serum uric acid (SUA) levels (6.8 ± 
1.1 mg/dL) compared to female (5.5 ± 1.0 mg/dL), and a 
higher prevalence of hyperuricemia was also observed 
among male (33.9%) versus female (17.1%). Moreover, 
hyperuricemia emerged as an independent predictor of 
increased systolic blood pressure in male, whereas no such 
association was observed in female. Similarly, the previous 
literature also reported gender disparities in SUA levels. 
Men diagnosed with hyperuricemia (and mainly at middle-
aged stages) exhibited elevated hypertension risks 
compared to men without the condition, but women 
showed no such link between hyperuricemia and 
hypertension. Additionally, the research showed that 
hyperuricemia functions independently as a risk factor to 
increase blood pressure levels in male patients but not in 
female patients [17]. A survey study from China found that 
serum uric acid (SUA) concentrations were greater in males 
compared to females. In men, increased SUA levels showed 
a positive correlation with hypertension. Among women, 
elevated SUA was signi�cantly linked to both hypertension 
and diabetes. After controlling for possible confounders, 
SUA continued to be identi�ed as an independent 
determinant of high blood pressure in male [18]. The ELSA-
Brasil cohort research presented that the mean level of 
serum uric acid reached 6.3 mg/100 ml for men and 4.7 
mg/100 ml for women, which demonstrates increased SUA 
in male patients.The prevalence of hyperuricemia 
increased more frequently among elderly women than 
elderly men, who showed similar SUA levels [19]. Another 
study found that postmenopausal women had signi�cantly 
higher SUA levels compared to premenopausal women, 
possibly owing to the loss of estrogen's uricosuric effect 
[20].Moreover, a sex- and age-adjusted analysis in 2021 
showed that hyperuricemia affected 13.6% of the 
population, but women had a notably lower rate of 2.6% 
than men at 24.3% based on serum levels exceeding 
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