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Abstract Objective: The study investigates the link between Hyperuricemia, Body mass index (BMI) and
Metabolic syndrome in middle-aged adults, providing insights for future interventions to prevent metabolic
syndrome. Methods: A study was conducted between the periods July 2023 to March 2024 at the Department of
General Medicine, Sir Sunder Lal Hospital, Banaras Hindu University (BHU), Varanasi, Uttar Pradesh, India among
the adults in Eastern Uttar Pradesh and South Bihar. A total of 102 adult subjects aged 35 to 65 years were selected
using sampling approach. The data collection included anthropometric measurements (height, weight, body mass
index), blood pressure assessment and relevant biochemical investigations, which include fasting blood sugar (FBS),
postprandial blood sugar (PPBS), glycated haemoglobin (HbA1c) and serum uric acid (SUA) levels. Furthermore,
well-designed interview-based questionnaires were re-used to obtain sociodemographic and lifestyle information.
All measurements were conducted under protocols and diagnosis of metabolic syndrome was evaluated based on
recognized diagnostic criteria. Statistical analyses were carried out to assess the correlation between hyperuricemia,
BMI and metabolic syndrome. A p-value of less than 0.05 was considered statistically significant. Results: The
study revealed a significant association between hyperuricemia, increased adiposity and critical components of
metabolic risk. Subjects aged between 46 to 55 years showed higher prevalence of increased serum uric acid (SUA)
levels along with a maximum occurrence of metabolic irregularities. The dietary patterns and physical activity
parameters of subjects were found to be profoundly modified with socio-demographic and lifestyle modifications.
Additionally, hyperuricemia revealed a significant association with increased blood pressure and poor glycemic
control, emphasizing its potential relation to the initial stage of metabolic syndrome. Conclusion: A systematic
approach towards the nutritional pattern and physical activity criterion of subjects was profoundly modified with
socio-demographic and lifestyle modifications. As follows, early detection of elevated uric acid levels and lifestyle
interventions (diet, exercise, weight control) are essential to prevent the progression of metabolic complications.
However, high blood pressure and blood sugar control are also essential for preventing metabolic syndrome
consequences. Subjects that approach all of these variables systematically can significantly prevent their risk of
suffering from crucial health problems associated with hyperuricemia.
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involvement [3]. Hyperuricemia is now recognized as a
risk factor for metabolic and cardiovascular issues.

1. Introduction

Globally, hyperuricemia (HU) is a condition defined by
elevated levels of uric acid in the blood, which can lead to
situations such as gout and kidney stones. It is important
for subjects with HU to monitor their diet and lifestyle
approach to help control their condition and prevent
complications [1,2,3]. Although, hyperuricemia is linked
with the general name, i.e., gout, which is a form of
inflammatory arthritis and modern science increasingly
emphasizes its physiological effect beyond joint

Several studies have been conducted that emphasize the
increasing public health burden associated with
hyperuricemia [4,5]. Moreover, hyperuricemia has been
associated with conditions such as hypertension, chronic
kidney disease, and metabolic syndrome [6,7].
Consequently, early detection and management of
hyperuricemia are essential in preventing long-term health
complications. Several studies have shown that
hyperuricemia may also be associated to an increased risk
of diabetes and stroke. Therefore, monitoring and
controlling elevated uric acid levels can have significant



International Journal of Clinical Nutrition 7

implications for overall health and well-being [8,9,10].
Research demonstrates that hyperuricemia is closely
associated with obesity, which is a significant component
of metabolic syndrome [11,12,13]. High body mass index
(BMI) is often associated with elevated uric acid levels,
emphasizing the importance of maintaining a healthy
weight to prevent complications related to hyperuricemia
and metabolic syndrome. Many studies have been done to
control the hyperuricemia and metabolic syndrome
complications [14,15,16]. Apart from that, the study of
sociodemographic factors and clinical anthropometric
measurements is one of them. Sociodemographic factors
such as age, gender, and race have been found to impact
the prevalence of hyperuricemia. The study conducted by
Lee et al. showed that higher uric acid levels were
associated with both male gender and older age [17].
Additionally, the study exposed that subjects with a higher
body mass index also had elevated uric acid levels. The
results of this study suggest that certain demographic and
lifestyle factors may play a role in uric acid levels.
Furthermore, clinical anthropometric measurements such
as waist circumference and body fat percentage have also
been associated to hyperuricemia, which is major factors
in the prevention and control of this condition include the
increasing prevalence of obesity and metabolic syndrome,
which are known risk factors for hyperuricemia [18].
Moreover, the complex interplay between genetics,
lifestyle factors and comorbidities can make diagnosis and
treatment of hyperuricemia challenging for healthcare
providers [19]. In the current global scenario, further
research is needed at the socio-demographic and clinical
anthropological levels to fully understand these issues.
This study investigated the associations between
hyperuricemia, BMI and metabolic syndrome in middle-
aged adults, providing insights for future interventions to
prevent metabolic syndrome. The study was conducted
between the periods of July 2023 - March 2024 at the
Department of General Medicine, Sir Sunder Lal Hospital,
Banaras Hindu University (BHU), Varanasi, Uttar Pradesh,
India among subjects in Eastern Uttar Pradesh and South
Bihar. A total of 102 adult subjects aged 35 to 65 years
were selected using a sampling approach. It was found
that the subjects aged between 46-55 years showed higher
prevalence of increased SUA levels along with a
maximum occurrence of metabolic irregularities. Early
detection of SUA levels in middle-aged subjects plays an
essential role in the enhancement of prevention of
metabolic syndrome. Ultimately, a systematic approach to
nutritional patterns and physical activity along with early
detection of elevated uric acid levels and lifestyle
interventions can significantly reduce the risk of metabolic
complications associated with hyperuricemia.

2. Materials and Methods

2.1. Study Design and Data Collection

This study explored the relationship between
hyperuricemia, body mass index (BMI) and metabolic
syndrome among adults in Eastern Uttar Pradesh and
South Bihar. Data collections were conducted between
July 2023 to March 2024 at Sir Sunder Lal Hospital,

Banaras Hindu University (BHU), Varanasi. The primary
objective was to assess the impact of serum uric acid
concentration (SUAC) on fat distribution and metabolic
risk factors. Ethical approval was obtained from the
Institute of Science, BHU (Ref. No. I|. Sc./ECM-
XV1/2023-24), and written informed consent was secured
from all participants. A total of 102 individuals aged 35—
65 years were recruited using purposive sampling.

2.2. Inclusion and Exclusion Criteria

Participants were recruited from Sir Sunder Lal
Hospital, BHU. Eligible individuals were adults aged
35-65 years, permanently residing in Eastern Uttar
Pradesh or South Bihar. Exclusion criteria included
pregnancy or lactation, a history of gastrointestinal
disorders and the presence of any chronic medical
conditions that could influence metabolic parameters.

2.3. Data Collection

Data collections were conducted through a step-by-step
process. Anthropometric measurements e.g. height, weight,
waist, and hip circumference were recorded to assess body
composition. Blood pressures of patients were measured
using a manual sphygmomanometer in resting state.
Fasting blood samples were drawn to evaluate serum uric
acid levels and other biochemical parameters.
Additionally, a structured questionnaire was used to gather
information on participants’ medical history, dietary
habits, physical activity, and lifestyle patterns.

3. Statistical Analysis

All statistical analyses were performed using IBM
SPSS software (version 26). Descriptive statistics,
including mean and standard deviation (Mean + SD), were
used to summarize the data. Associations between
variables were assessed using appropriate statistical tests
and a p-value of less than 0.05 was considered to indicate
statistical significance.

4. Results

4.1. Sociodemographic Characteristics

Figure 1 shows the sociodemographic distribution of
the study participants in detail, which provides the
important information about the cohort's demographic
conditions. The study reveals a middle-aged adult
population with a mean age of 50.32 + 8.49 years with the
most prominent age groups being 46-55 years (36.30 %)
and 36-45 years (33.30%) as represented in Figure (a). In
contrast, the study also focuses mostly on that subject,
which has numerous chronic health conditions that may
emerge, making the findings particularly important to this
group. However, females are slightly better represented
with 55.90 % of the participants vs. 44.1% for men, as
represented in the sex distribution in Figure 1 (b). This
minimal gender disparity may affect the particular health
outcomes,  mostly  those  with  gender-specific



8 International Journal of Clinical Nutrition

predispositions. Figure 1 (c) indicates the education level
of subjects and the significant variations are recognized
heterogeneously in terms of literacy and academic
achievement. It is found that 23.50 % are graduate
subjects while 21.60 % are illiterate. Consequently, the
education levels also influence subjects’ comprehension of
complicated  health  information,  persistence to
interventions and overall health literacy. Such type of
variations show that health education initiatives may need
to be adjusted to different levels of awareness. Moreover,
79.40 % of subjects are married, which represents a
significant majority as represented in the marital status
Figure 1(d). This majority of married adults may indicate
the possibility of spousal support with health management,
or on the other hand, shared domestic responsibilities that
may influence lifestyle choices related to health. In spite
of that, it is obtained from 44.1% of the total, with

housewives representing the largest group, which is
followed by informal workers, based on the occupational
status in Figure 1 (e). This study is important because it
stresses the main roles as well as prospective time
restrictions that might affect adherence to lifestyle
changes or participation in health initiatives. The slightly
higher percentage of women is also consistent with the
prevalence of housewives. Furthermore, the area of
residence is shown in Figure 1(f), which indicates that a
significant 50.9% of participants reside in rural areas.
This demographic information is relevant because rural
residents may experience different challenges in accessing
healthcare services and may have different lifestyle
behavioral patterns than urban residents. This illustrates
the essential requirement for focused health treatments
that satisfy specific needs and accessibility difficulties that
exist in missed rural areas.
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Figure 1. Sociodemographic Distribution of Study Participants: (a) Age Group, (b) Sex, (c) Education Level, (d) Marital Status, (e) Occupational
Status and (f) Residential Background among adults with hyperuricemia, adiposity and associated metabolic risk

4.2. Clinical and Anthropometric
Characteristics

Table 1. Clinical and Anthropometric Characteristics of Study
Participants

Variables Mean+ SD p-value
Age 50.323 + 8.492 0.597
Sex 1.560 + 0.499 0.009
Height (cm) 159.522 + 15.109 0.001
Weight (kg) 71.828 +10.622 0.026
WC (cm) 95.001 +12.421 0.004
BMI 26.0568 * 4.702 0.000
Body Fat (%) 26.642 £ 5.704 0.000
SBP 148.515 + 19.331 0.175
DBP 89.990 + 9.573 0.216
FBS 148.570 £ 36.257 0.402
PPBS 207.674 + 56.386 0.224
HbA1c (%) 7.0511 + 1.355 0.080
Uric acid (mg/dl) 8.161 + 8.228 0.559

Table 1 shows a comprehensive study of the clinical
and anthropometric characteristics of the study subjects,
expressing the mean values and standard deviations (SD)
for important health variables. Table 1 included age, sex,
height, weight, waist circumference (WC), body mass
index (BMI), body fat percentage (BF%), systolic blood
pressure (SBP), diastolic blood pressure (DBP), fasting
blood sugar (FBS), postprandial blood sugar (PPBS),
glycated hemoglobin (HbA1c) and serum uric acid (SUA),
respectively. The study suggested statistically significant
differences (p<0.05) across several anthropometric
measures: sex, height, weight, WC, BMI, and BF%. It
reveals fundamental differences in physical characteristics
across this study population. Another very important
result showed the prevalence of increased WC, defined
as >94 cm for males and >80 cm for females. The
obtained results strongly indicate a heightened risk of
central adiposity and metabolic syndrome. Such similar
results are contrary to the norms reported by Alberti et al.
This discrepancy highlights the need to reevaluate the
methods used in the study. Further research may reveal

underlying factors that contribute to these unexpected
results [20].

Central obesity is an essential risk factor for several
metabolic disorders. Moreover, the World Health
Organization (WHO) classified an important proportion of
participants as overweight (39.2% with a mean BMI of
around 25.29 kg/m?) or obese (16.7% with BMI >30
kg/m?). Present study shows a significant association
between obesity and hyperuricemia, which is similar to
previous studies done by Grundy et al. and Ford et al.
[21,22]. Body fat percentage was also much higher among
people classed as overweight or obese, that confirms the
prevalence of extra body fat in this group. While not all
clinical factors were statistically significant, SUA showed
significant associations with other essential health
indicators. SUA showed a favourable connection with
both systolic and diastolic blood pressure measurements.
Result suggests an independent association between
higher uric acid levels and hypertension, even after
accounting for other factors. Present result is consistent
with, who reported a 9% increased risk of hypertension for
each unit rise in SUA [23]. It is possible that mechanisms
include reduced nitric oxide synthase activity and
activation of the renin-angiotensin-aldosterone system
(RAAS), both of which can contribute to elevated blood
pressure. Moreover, SUA was significantly associated
with fasting blood sugar (FBS), postprandial blood sugar
(PPBS), and glycated hemoglobin (HbA1c). The essential
link elaborates a relationship between higher uric acid
levels and hyperglycemia, reinforcing the connection
between hyperuricemia and impaired glucose metabolism.
The results support research reported that there is a
positive association between high SUA levels and an
increased risk of type 2 diabetes [24].

Table 2 summarizes the prevalence of significant
clinical and anthropometric parameters, which provides
the important information into the metabolic health risks
and behavioral patterns of the study group. An important
observation was that there was universal presence of
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systolic and diastolic blood pressure (SBP and DBP),
fasting blood sugar (FBS) and postprandial blood sugar
(PPBS) values which were found to be increased in 100%
of the subjects. The results indicate a significant and
concerning prevalence of hypertension and hyperglycemia
throughout the study cohort, reflecting a population at
high risk for cardiovascular disease and mellitus. In the
case of predisposing variables, a substantial 30.4% of
individuals indicated a family history of hyperuricemia
with metabolic syndrome. The results indicate an inherited
propensity to these complicated metabolic abnormalities
in the research group, stressing the importance of genetic
and familial factors in disease development.

Table 2. The prevalence of various Clinical and Anthropometric
Characteristics related to body adiposity profiles and metabolic risk

. Frequency (%) (Overall
Variable Category n=102)
Normal weight 30(16.7)
BMI Under weight 2(2.0)
Over weight 40(39.2)
Obesity 43(42.2)
SBP Increase 102(100)
DBP increase 102(100)
FBS Increase 102(100)
PPBS Increase 102(100)
Family history
Hypert?:icemia Yes 31(304)
with Metabolic No 71(69.6)
syndrome
Smoking 9(8.8)
Alcohol 5(4.9)
Addiction Or;l] ;\(I)vbee'lgco 31(30.4)
- 13(12.7)
Occasionally 44(43.1)
Nothing )
Sedentary 31(30.4)
Life style Moderate 59(57.8)
Heavy 12(11.8)

“Abbreviations: SBP Systolic blood pressure, DBP Diastolic blood
pressure, FBS Fasting blood sugar, PPBS Post prandial blood sugar,
BMI body mass index

With respect to risk factors related to behaviour, the
data reflect an array of changes. Oral tobacco use was
reported by 30.4% of individuals, confirming that many
people participated in a recognized health-damaging work.
Furthermore, 8.8% smoked and 4.9% drank alcohol,
further to their overall risk profile. Although 43.1%
reported no addictive habits, 12.7% used drugs sometimes,
showing a diverse range of lifestyle options among the
population. In terms of physical activity, an important
proportion of individuals reported doing little or no
regular exercise. 57.8% proved a moderate lifestyle, which,
while not completely inactive, may not be sufficient to
achieve optimal metabolic health. Of those surveyed, 30.4%
were inactive, which shows many people with inadequate
activity. However, a small percentage, 11.8%, participated
in serious physical activity. The overall lack of regular
activity among participants is an essential contributor to
the revealed metabolic risks. The body mass index (BMI)
distribution indicates the prevalence of obesity. A
significant 39.2% of subjects were categorized as
overweight, whereas 16.7% were obese. In contrast, only
16.7% have a normal BMI, and only 2.0% are

underweight. The aforementioned large proportion of
subjects falling into the overweight or obese categories
highlights the prevalent problem of excess body weight in
the study, which is a significant cause of metabolic
syndrome and related consequences. Lastly, the majority
of participants (55.9%) were female, suggesting the
significance of gender-specific approaches for creating
and implementing health interventions that address
metabolic problems. This demographic information,
together with the other data, enables a better-focused
understanding of the population's specific needs.

Table 3. Pearson's rank correlation between uric acid and other
Variable of subjects with metabolic syndrome

Pair N With Mets (r- value)
Uric acid level Vs SBP 102 0.770
Uric acid level Vs DBP 102 0.910
Uric acid level Vs FBS 102 0.358
Uric acid level Vs PPBS 102 0.874
Uric acid level Vs WC 102 0.179
Uric acid level Vs BMI 102 0.158
Uric acid level Vs BF% 102 0.184

Table 3 systematically shows the Pearson's correlation
coefficients (r-values), which indicate the strength and
direction of linear relationships between SUA levels and
various clinical and anthropometric variables, specifically
within the MS cohort. This research shows important
associations (p-values < 0.01), which indicates an
effective metabolic relationship. A very important
exploration is that serum uric acid has a very significant
association with both diastolic blood pressure (DBP) (r =
0.910) and postprandial blood sugar (PPBS) (r = 0.874).
Furthermore, these extremely high correlation values
show in essence, a direct and highly persistent linear
relationship, showing that as SUA levels rise, DBP and
PPBS climb significantly in this group. Similarly, an
important positive association was identified between
serum uric acid and systolic blood pressure (SBP) (r =
0.770), which confirms the strong relationship between
hyperuricemia and elevated blood pressure. The results
obtained are significant, finding uric acid as an important
risk factor to hypertension and hyperglycemia in
metabolic syndrome participants. A moderate correlation
was found between SUA and fasting blood sugar (FBS) (r
= 0.358). Although not as important as the correlations
with DBP, PPBS and SBP, this shows a noticeable
metabolic relationship, which implies that higher SUA
levels consistently correspond with higher fasting glucose,
albeit to a smaller amount than postprandial glucose. In
contrast to these strong metabolic correlations, the study
found highly insignificant correlations between serum uric
acid and direct measures of adiposity, such as waist
circumference (WC) (r = 0.179), body mass index (BMI) (r
= 0.158), and body fat percentage (BF%) (r = 0.184). The
aforementioned demographic variables found extremely
low r-values, which implies a less direct or insignificant
linear relationship with blood uric acid levels in this specific
cohort of metabolic syndrome patients. This is a significant
contrast, which suggests that although obesity may be a
component of the higher metabolic syndrome, its direct
correlation with serum uric acid is less obvious than that of
blood pressure and blood sugar levels.
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5. Discussion

This study highlights that middle-aged subjects,
particularly females and rural residents are significantly
affected by hyperuricemia and associated metabolic risks.
A strong association was observed between elevated
serum uric acid (SUA) and clinical parameters such as
diastolic blood pressure, postprandial blood sugar, and
systolic blood pressure, indicating a high risk for
hypertension and hyperglycemia. While obesity was
prevalent, its direct correlation with SUA was weak,
suggesting that metabolic dysfunction rather than
adiposity alone may be more critical. Furthermore,
sedentary lifestyles, low education levels and behavioural
risk factors (e.g., tobacco, alcohol) compound the risk.
These findings emphasize the need for early detection and
tailored interventions focusing on blood pressure and
glucose management in high-risk populations.

Future Directions

To establish the relationship between the variables
between the SUA and MS, future studies should
concentrate on long-term, prospective research. Such
studies should be enhanced to incorporate large-scale,

multicenter and longitudinal designs in order to
significantly improve the statistical power and
generalization of results across varied subjects.

Furthermore, the most important next phase is to
thoroughly assess the effectiveness of specific lifestyle
interventions, i.e. tailored dietary modifications and
structured physical activities with the aim to determine
their precise impact on reducing hyperuricemia and
associated metabolic risks.

Limitations

The present study possesses some drawbacks. The very
small sample size limits the statistical power and
generalization of our results to greater cohorts. Another
notable limitation was the lack of accurate, detailed
nutritional consumption and physical activity. Therefore,
the minimized the depth of our lifestyle studies and
prevented a more precise assessment of their impact.
Future studies demand a more comprehensive,
multicentric approach and extensive longitudinal data
collection to further understand the complex associations
between SUA levels and MS.

Conclusion

The present study investigated the associations between
hyperuricemia, BMI and metabolic syndrome in middle-
aged adults, providing insights for future interventions
aimed at preventing metabolic syndrome. The study was
conducted from July 2023 to March 2024 at the
Department of General Medicine, Sir Sunder Lal Hospital,
Banaras Hindu University (BHU), Varanasi, Uttar Pradesh,
India, among subjects in Eastern Uttar Pradesh and South
Bihar and 102 subjects, aged 35 to 65 years, were selected

using a sampling approach. Sociodemographic factors and
clinical anthropometric measurements were utilized in this
study. Almost, it was found that subjects aged 46-55 years
(= 36.30%), females (= 55.90%) and those from rural
residences (= 50.90%) showed a higher prevalence of
increased SUA levels and the highest occurrence of
metabolic irregularities. Early detection of SUA levels in
middle-aged subjects was also found to play a crucial role
in enhancing the prevention of metabolic syndrome. This
suggests that a systematic approach to nutritional patterns
and physical activity along with early detection of
elevated uric acid levels and lifestyle interventions can
significantly reduce the risk of metabolic complications
associated with hyperuricemia.
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