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ABSTRACT

Objectives: While some reports exist on the relationship between serum uric acid (SUA) and dyslipidemia in adults, there is lim-
ited information available regarding young adults. This study aimed to evaluate the relationship between SUA and dyslipidemia,
as well as its components, among young adults in Bangladesh.

Methods: This study consisted of 458 participants (281 male and 177 female) aged between 18 and 30years. The levels of SUA,
fasting blood glucose and lipid profile (TG, TC, HDL-C and LDL-C) were measured using standard colorimetric methods.
Bivariate logistic regression modelling was used to examine the relationship between SUA and dyslipidemia and its components.
Results: The overall prevalence of hyperuricemia was 24% with 27.6% in males and 18.6% in females. Males had a higher mean
SUA level (6.6 +1.5mg/dL) than females (5.3 £1.2mg/dL) (p <0.001). The prevalence of dyslipidemia was 74.2% with 83.2% in
male and 59.8% in female subjects. The prevalence of hypertriglyceridemia, hypercholesterolemia, high LDL-C and low HDL-C
was 30.1%, 26.2%, 28.8% and 64.8%, respectively. There was an increasing trend in the level and prevalence of elevated lipid pro-
file markers across the SUA quartiles (p <0.001). SUA level showed a positive correlation with TG, TC and LDL-C and a negative
correlation with HDL (p <0.001). In regression analysis, a significant association was found between SUA and dyslipidemia in all
participants as well as in the male-female groups separately (at least p <0.05). Furthermore, a significant association (p <0.001)
was found between SUA and individual lipid components in the regression models.

Conclusion: Dyslipidemia and its components were more prevalent in individuals with hyperuricemia than in those without.
This study identified a significant association between SUA and dyslipidemia in young adults in Bangladesh. Further research is

needed to explore the mechanisms behind this association.

1 | Introduction

Uric acid is the final breakdown product of purine nucleotides.
Approximately 70% of serum uric acid (SUA) is excreted through
the kidneys, with a small portion eliminated via biliary and in-
testinal secretion in the human body [1]. Disruptions in SUA
metabolism and reduced kidney excretion can lead to hyperuri-
cemia [2]. Epidemiological studies indicate that hyperuricemia
is becoming more common in both developing and developed
countries [3]. Hyperuricemia is associated with various health
conditions, including diabetes, hypertension, cardiovascular

disease (CVD), gout, metabolic syndrome, liver dysfunction and
renal dysfunction [4-10].

Dyslipidemia refers to an abnormal condition characterised by
irregular levels of lipids in the blood, specifically elevated total
cholesterol (TC), triglycerides (TG) and low-density lipoprotein
cholesterol (LDL-C), along with reduced levels of high-density
lipoprotein cholesterol (HDL-C). Dyslipidemia is closely linked
to obesity, type 2 diabetes mellitus, metabolic syndrome, and
nonalcoholic fatty liver disease, and these conditions can lead
to significant public health challenges globally [11-13]. Over
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recent decades, the prevalence of dyslipidemia has increased in
many developing countries due to lifestyle changes associated
with economic development [14]. Among the various forms of
dyslipidemia, hypercholesterolemia is the most common and
is associated with a higher risk of CVD. A recent review in-
dicated a high prevalence of CVD in the Bangladeshi popu-
lation [15]. In fact, elevated LDL-C levels were identified as a
leading cause of death globally in 2019 [16]. Over the past three
decades, dyslipidemia has become increasingly prevalent and
is now recognised as a significant global health issue affecting
both developed and developing countries [14, 17].

The connection between SUA levels and lipid profiles has
drawn significant interest over time. However, the relation-
ship between SUA levels and dyslipidemia, as well as its indi-
vidual components, is not yet fully understood. Some studies
have shown a significant correlation between SUA levels and
TG, but not with HDL-C [18]. It also remains unclear whether
the association between SUA levels and dyslipidemia is con-
sistent across different genders, which should be further ex-
amined. A recent cohort study identified a strong positive
association between SUA levels and dyslipidemia in male
participants but not in females [19]. Therefore, additional re-
search is warranted to explore the relationship between SUA
levels and dyslipidemia more comprehensively. Moreover, the
exact role of uric acid in these conditions continues to be de-
bated, as it often coexists with other risk factors, such as diet
and obesity. There is ongoing discussion about whether SUA
is a causative risk factor or merely a coexisting marker of these
pathological processes.

While the risk factors for metabolic syndrome and CVD
are being extensively studied, few studies have examined
the association between SUA and dyslipidemia in the adult
population [20-22], and there is limited information avail-
able regarding young adults. Young adults play a vital role
in society by significantly contributing to the workforce and
ensuring the well-being of future generations. Therefore,
identifying disease prevalence and associated risk factors at
an early stage may help reduce the disease burden later in life.

800 participants invited

l

600 participants responded
(Response rate 75%)

v

v

580 participants remained

Consequently, the high prevalence of hyperuricemia, dyslip-
idemia, or both in this young age group is of concern. In this
study, we aimed to investigate the association between SUA
levels and dyslipidemia, along with its components in young
adults in Bangladesh. Additionally, we sought to explore the
age- and gender-specific associations of SUA levels with dys-
lipidemia among young adults.

2 | Methods
2.1 | Study Design and Participant Recruitment

This study was conducted in a cross-sectional manner, involv-
ing 458 young adult participants (281 males and 177 females)
recruited between October 2022 and March 2024 from the
Sylhet region of Bangladesh. The participants were enrolled
from university and college level students, as well as age and
sex-matched individuals from urban, suburban and rural
areas in Sylhet. A simple random sampling technique was
used to determine the study population. We invited 800 par-
ticipants, 600 of whom responded and 458 were eligible to par-
ticipate in the study (Figure 1). Participant inclusion criteria
were (i) willingness to take part; (ii) both sexes; and (iii) age
between 18 and 30years. Participant exclusion criteria were (i)
participants with CVD, liver and kidney diseases; (ii) partici-
pants taking the medication of diuretic, cytotoxic drugs, anti-
hypertensive, anti-diabetic, anti-gout, hypolipidaemic and
alcoholics; (iv) pregnant and nursing mothers; (v) individuals
with absent blood samples or incomplete questionnaire form.
All biochemical analyses were carried out at the Department
of Biochemistry and Molecular Biology in Shahjalal University
of Science and Technology (SUST), Sylhet, Bangladesh. The
study protocol was approved by the Ethics Review Committee
at the Department of Biochemistry and Molecular Biology,
School of Life Sciences, SUST (Reference no. 02/BMB/2019).
Participants were informed about the study aim and provided
written consent prior to participating. All steps in the study
protocol were conducted in accordance with institutional
guiding principles and regulations.

120 participants were excluded if they had CVD,
liver and kidney diseases or taking diuretic, anti-
hypertensive, anti-gout, hypolipidemic
medications

v

458 participants were eligible for
inclusion

FIGURE1 | Flow chart of sampling.

122 participants were excluded with missing
blood samples or demographic information
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2.2 | General Data Collection

The demographic and lifestyle data were collected using a stan-
dard questionnaire described elsewhere [6, 23-26]. Body weight
(BW) was measured using a calibrated modern digital weigh-
ing machine (Beurer 700, Germany) to the nearest 0.1kg, and
body height (BH) was recorded to the nearest 0.1cm using the
height measuring tape. Body Mass Index (BMI) was calculated
as weight in kilograms divided by height in meters squared.
Waist circumference (WC) was measured midway between the
lowest rib and the iliac crest, while hip circumference (HC) was
measured at the largest buttocks circumference, both to the
nearest 0.5cm using an anthropometric tape. Blood pressure
readings were taken using the Omron M10 device from Omron
Corporation in Tokyo, Japan, following a 10-min relaxation pe-
riod. Three consecutive readings were recorded within a 5-min
interval. The average of the second and third measurements was
used to determine the systolic and diastolic blood pressures (SBP
and DBP, respectively). The accuracy of anthropometric mea-
surements was ensured by the presence of investigators.

2.3 | Sample Collection and Laboratory
Measurements

The participants provided 5mL of venous blood samples after
fasting overnight. The blood was allowed to clot at room tem-
perature and then centrifuged at 3000 rpm for 15min to separate
the serum. The isolated serum was stored in a —20°C refrigerator
until biochemical analysis. Biochemical parameters, including
SUA, fasting blood glucose (FBG), TC, TG, HDL-C and LDL-C,
were measured using a colorimetric method, following the man-
ufacturer's protocol (HUMAN Gesellschaft fiir Biochemica und
Diagnostica mbH, Germany) with a semi-automatic biochem-
istry analyser (Humalyzer 3000, Medicon Services, Germany).
The accuracy of the measurements was regularly maintained
through standard method calibration.

2.4 | Diagnostic Criteria

Hyperuricemia was defined as SUA levels >7.0mg/dL
(416.4 umol/L) in men or >6.0mg/dL (356.9 umol/L) in women
[27, 28]. The SUA levels were divided into four quartiles: Q1:
<5.3mg/dL; Q2:5.4-6.0mg/dL; Q3: 6.1-6.8 mg/dL; and Q4: 6.9
12.9mg/dL. Dyslipidemia was defined according to the National
Cholesterol Education Program—Adult Treatment Panel III
(NCEP-ATP-IIT) model guideline [29]. The isolated components
of dyslipidemia included: (i) elevated TC >200mg/dL; (ii) ele-
vated TG >150mg/dL; (iii) low HDL-C<40mg/dL; and (iv)
elevated LDL-C >130mg/dL. Participants with at least one of
these components, or a combination of them, were identified
as having dyslipidemia. Physical activity was defined based on
the Global Physical Activity Questionnaire (GPAQ) developed
by the World Health Organization (WHO) [30]. Physical activity
was classified into three categories: low, moderate and vigorous
depending on the level of exertion involved. Examples of low ac-
tivity include office work and light housework. Moderate activ-
ity encompasses general walking, swimming and light cleaning.
Vigorous activity includes tasks such as lifting, carrying, jog-
ging and participating in sports [31].

2.5 | Statistical Analysis

Data analysis was carried out using IBM SPSS statistics software
version 25 (SPSS Inc., Chicago, Illinois, USA). Descriptive data
were presented as mean =+ standard deviation and SUA as quar-
tile ranges. Categorical data were presented as percentages (%)
using the chi-squared test. Differences between gender groups
were assessed by an independent sample ¢-test (two-tailed). One-
way ANOVA was used to compare the baseline parameters in
the SUA quartiles. Pearson's correlation was used to determine
the correlation between SUA and dyslipidemia. The association
between SUA and dyslipidemia and its components was as-
sessed by binary logistic regression models. Dyslipidemia was
classified as present (yes) or absent (no). In the regression analy-
sis, dyslipidemia (yes or no) and its components elevated (yes or
no) were treated as the dependent variable, while SUA was re-
garded as the independent variable. Three models were adjusted
in the regression analysis: model 1: age, gender and BMI; model
2: parameters in model 1 and WC and HC; and model 3: param-
eters included in model 2 and smoking and physical activity.
Subsequently, this association was further verified by analysing
SUA quartile groups through multinomial logistic regression
analysis, with adjustments made for several confounding fac-
tors. A p-value of <0.05 was considered statistically significant
for all statistical analyses.

3 | Results
3.1 | Characteristics of the Study Participants

The baseline characteristics of the study subjects based on gen-
der are presented in Table 1. Out of 458 participants, 281 (61.4%)
were males and 177 (38.6%) were females. The age range of the
participants was between 18 and 30years (mean 23.9 + 2.6 years).
The average BMI for all study participants was 23.2 + 3.6 kg/m?
with a significant difference between male (23.8+3.6kg/m?)
and female (22.3+3.5kg/m?) participants (p<0.001). There
were significant differences in SUA and lipid profile compo-
nents (TG, TC, HDL-C and LDL-C) between male and female
groups (at least p<0.05 for all cases). The overall prevalence
of hyperuricemia was 24% with a higher prevalence in males
(27.4%) than in females (18.6%) subjects (p <0.05). There was a
significant difference in smoking and physical activity between
the gender groups (p<0.001). When the study participants
were further characterised based on SUA levels, a noticeable
increasing trend (except for HDL-C) was observed in the levels
of most of the biochemical parameters across the SUA quartiles
(Table 2). A significant difference was found for BMI, WC, HC,
SBP, DBP, TG, TC, HDL-C, LDL-C, smoking status and physical
activity across the SUA quartiles.

3.2 | Prevalence of Dyslipidemia in
Different Groups

Overall dyslipidemia prevalence was 74.2% with 83.2% in male
and 59.8% in female subjects (Table 3). The prevalence of iso-
lated TG, TC, low HDL-C and LDL-C was 30.1%, 26.2%, 64.8%
and 28.8%, respectively. The prevalence of overall dyslipid-
emia, hypertriglyceridemia, high LDL-C and low HDL-C was
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TABLE1 | Study population's baseline characteristics.

Variable Total Male Female P
N 458 281 177 —
Age (year) 23.9+2.6 24.4+2.7 23+2 <0.001
BMI (kg/m?) 23.2+3.6 23.8+3.6 22.3+£3.5 <0.001
WC (cm) 82.9+9.8 85.2+9.3 79.3+9.6 <0.001
HC (cm) 94.8+8.3 95.6£8.3 93.6x8.1 0.012
SBP (mmHg) 119.1+12 123.4+10.9 112.3+10.5 <0.001
DBP (mmHg) 73.8+10.1 76+9.7 70.3+£9.9 <0.001
FBG (mmol/L) 51+1.1 51+1.1 51+1.2 0.992
SUA (mg/dL) 6.1x1.5 6.6x1.5 53x1.2 <0.001
TG (mg/dL) 132.9+77.3 153.2+85.8 100.9+46.3 <0.001
TC (mg/dL) 176.2+51.4 182.7+50.2 166.1+51.8 0.001
HDL-C (mg/dL) 35.8+10.9 32.7+9.7 40.9+10.9 <0.001
LDL-C (mg/dL) 113.6£52.7 119+52.4 10552 0.003
Hyperuricemia (%) 24.0 274 18.6 0.033
Smoking (%)

No 84.8 76.6 97.7 <0.001

Yes 15.2 23.4 2.3
Physical activity n (%)

Low 20.6 17.2 26

Moderate 72.4 72.4 72.3 <0.001

Adequate 7 10.4 1.7

Note: The results are expressed as mean=+SD or %. p-values are obtained from independent sample ¢-tests for continuous variables and chi-squared tests for categorical

variables.

significantly higher in males than in the female subjects (at
least p <0.05 for all cases). Hyperuricemic individuals tend to
have a higher level of general and isolated dyslipidemia com-
pared to normal study subjects (p <0.001) (Figure 2). When
SUA levels were divided into four quartiles (Q1 to Q4), a sig-
nificant increasing trend was observed in the prevalence of
overall dyslipidemia and its components (except low HDL-C,
showed decreasing trend) across the SUA quartiles (p <0.001)
(Table 4).

3.3 | Relationship of SUA With Dyslipidemia
and Its Components

A significant positive correlation (p <0.001) was found between
SUA levels and serum TG, TC and LDL-C levels. Conversely, a
significant negative correlation was observed between SUA lev-
els and serum HDL-C level (p<0.001) (Figure 3). Logistic re-
gression models were used to assess the relationship between
SUA levels and dyslipidemia as well as its components.

After adjusting for age, sex and other factors in regression mod-
els, a significant association (at least p < 0.05) was found between

SUA and dyslipidemia prevalence in all participants as well as in
the male- female groups separately (Table 5). When the associa-
tion between SUA and dyslipidemia components was examined,
a significant association (p <0.001) was observed for SUA with
each lipid marker in all three models (Table 6). Furthermore, the
relationship of SUA with dyslipidemia components was assessed
based on SUA quartiles, and a significant association (p <0.05)
was found between SUA and individual lipid components in all
models (Table 7).

4 | Discussion

The present study evaluated the relationship between SUA
levels and dyslipidemia in young adults in Bangladesh.
Currently, there is limited information regarding this rela-
tionship in the young adult population. This study represents
the first effort to examine the association between SUA and
dyslipidemia, as well as its components, among young adults
in Bangladesh.

Inthisstudy, the prevalence of dyslipidemia and its components
was significantly higher in individuals with hyperuricemia
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TABLE 2 | SUA quartile-based baseline characteristics.
SUA levels (mg/dL)
Overall Q1 (<5.1) Q2 (5.2-5.9) Q3 (6.0-6.8) Q4 (=6.9) 4]

Number 458 114 128 113 103 —
Gender (M/F) 281/177 28/86 70/58 95/18 88/15 —
Age (year) 239+2.6 23.6+£2.3 23927 23.9+2.8 241+£2.5 0.363
BMI (kg/m?) 23.2+3.6 21.6+£3.3 23.2+3.2 23.0£3.5 253+3.6 <0.001
WC (cm) 82.9+9.8 78+9.9 82.7+8.3 82.9+8.9 88.6 9.5 <0.001
HC (cm) 94.8+8.3 91.4+8.7 95.2+6.8 94.3+7.8 98.8+8.2 <0.001
SBP (mmHg) 119.1+12 115.6£12.3 118.5+13 119.5+11 123.3+10.4 <0.001
DBP (mmHg) 73.8+£10.1 72.3£10 72.8+10.7 73.4+£10.6 77+8.4 0.001
FBG (mmol/L) 51+1.1 5.3+1.6 5+0.7 52+1.1 51+1.0 0.163
SUA (mg/dL) 6.1£1.5 4.4+0.6 5.5+0.2 6.3£0.2 8.4+1.2 <0.001
TG (mg/dL) 132.9+77.3 101.2+48.5 128.2+76.3 136.4+83.7 168.9+81.3 <0.001
TC (mg/dL) 176.2+51.4 157.4+39.7 168.9+£49.2 175.7+£47.7 205.8+57.1 <0.001
HDL-C (mg/dL) 35.8+10.9 41.9+11.7 36.2+9.4 34.8+10.7 299+8.1 <0.001
LDL-C (mg/dL) 113.6 £52.7 95.2+38.8 107 +49.7 112.9+48.9 142+61.8 <0.001
Smoking (%)

No 84.5 95.6 81.3 77 84.5 0.001

Yes 15.5 4.4 18.8 23 15.5
Physical activity n (%)

Low 20.6 21.1 20.5 17.9 23.3

Moderate 72.4 76.3 71.7 70.5 70.9 0.242

Adequate 7 2.6 7.9 11.6 5.8

Note: The data are expressed as mean=+SD or %. p-values are obtained from One-way ANOVA for continuous variables and chi-squared test for categorical values.

TABLE 3 | Prevalence of general and isolated dyslipidemia according to gender.
Overall Male Female 4
Dyslipidemia (%) 74.2 83.2 59.8 <0.001
Hypertriglyceridemia (%) 30.1 40.9 12.9 <0.001
Hypercholesterolemia (%) 26.2 28.8 22 0.107
Low HDL-C (%) 64.8 74 50.2 <0.001
High LDL-C (%) 28.8 32.7 22.5 0.020

Note: p-values are obtained from Chi-squared test. The isolated components of dyslipidemia: TC >200mg/dL; TG >150mg/dL; HDL-C <40mg/dL and,
LDL-C>130mg/dL. General dyslipidemia: having at least one of these components, or a combination of them [29].

than in those without hyperuricemia. We found a signifi-
cant association between SUA levels and dyslipidemia after
adjusting for confounders. The components of dyslipidemia,
including TG, TC and LDL-C levels, were positively associated
with SUA levels, while serum HDL-C levels were inversely re-
lated. Our results are consistent with the findings reported in
Chinese [32], Polish [33], Finnish [34], Qatari [35], Brazilian
[36] young adults and as well as in the adult population of

Bangladesh [21], India [37], Korea [22] and the USA [20]. We
also observed a positive association between the TG to HDL
ratio, a well-known marker of insulin resistance, and SUA,
aligning with prior research by Keenan et al. [38]. Various
clinical and epidemiological factors in these studies, and the
findings indicate that hyperuricemia may lead to metabolic
changes. These changes can lead to increased triglyceride
(TG) levels after meals, the buildup of TG in liver tissue, and
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disruptions in the insulin response in the liver, adipose tis-
sue and muscles. This understanding sheds light on the link
between hyperuricemia and lipid profile indicators that we
observed in our study. Notably, the significant inverse correla-
tion between SUA and HDL-C suggests that elevated levels
may be linked to disruptions in lipid homeostasis. Therefore,
SUA levels could potentially serve as a biomarker to predict
the future incidence of dyslipidemia in healthy individuals.

In our study, male subjects had a higher prevalence of both hy-
peruricemia and dyslipidemia than female subjects, indicat-
ing a gender influence on SUA and lipid levels. Furthermore,
the prevalence of dyslipidemia and its individual components
was higher in the group with hyperuricemia compared to
those without it. Moreover, as SUA levels increased, there
was a corresponding rise in the prevalence of dyslipidemia
components. A similar finding was found in other studies
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FIGURE 2 | Prevalence of dyslipidemia and its components in the
hyperuricemia and non-hyperuricemia group. p <0.001 when the prev-
alence of dyslipidemia and its individual components is compared be-
tween the groups. p-values are obtained from the Chi-squared test.

[32, 35, 39]. Several factors may contribute to the differences
in hyperuricemia between genders. First, men typically
consume higher levels of purine-containing food and alco-
hol, both of which are known risk factors for hyperuricemia
[40, 41]. Additionally, sex hormones may partially explain
these differences. Research has shown a negative correlation
between SUA levels and testosterone levels [42]. Testosterone
influences the expression of urate transporters in the kid-
neys, including urate transporter 1, glucose transporter 9 and
sodium-coupled monocarboxylate transporter 1, which pro-
motes uric acid reabsorption in males [43]. In the liver, testos-
terone also increases the activity of xanthine oxidase, the key
enzyme responsible for generating uric acid [44]. Conversely,
in females, the lower SUA levels may be attributed to the in-
fluence of oestrogen on post-secretory tubular reabsorption of
uric acid [45]. Therefore, it is hypothesised that the prevalence
of hyperuricemia is higher in men than in women.

According to an earlier study, those with hyperuricemia have
a higher risk of developing dyslipidemia than people with-
out hyperuricemia [46]. The accumulation of visceral fat ad-
versely affects uric acid metabolism. It results in a significant
influx of free fatty acids into the liver, which stimulates TG
synthesis and increases uric acid production [23, 47]. Both
obesity and dyslipidemia heighten the risk of hyperuricemia,
while elevated uric acid levels can also contribute to the de-
velopment of obesity and dyslipidemia. It has been shown that
uric acid promotes TG accumulation in cultured liver cells
[48, 49]. Adopting a restricted lifestyle—by limiting alcohol,
high-purine foods and excessive fructose—can help prevent
hyperuricemia. In contrast, the consumption of dairy prod-
ucts and fresh vegetables is encouraged. Hyperuricemia has
been linked to elevated TG levels in the liver tissue of rats,
likely due to oxidative stress [50]. Uric acid activates the nic-
otinamide adenine dinucleotide phosphate oxidase pathway,
leading to endoplasmic reticulum stress and the production
of reactive oxygen species in liver cells [48, 49]. Furthermore,
treatment with allopurinol has been shown to effectively re-
duce TG, TC and fat accumulation in rats [51]. These interac-
tions underscore the importance of considering lipid and uric
metabolism in the treatment of metabolic diseases.

The role of SUA in relation to dyslipidemia and CVD remains
a topic of debate. It is unclear whether elevated SUA is merely
a marker of existing disorders or if it contributes causally to

TABLE 4 | Prevalence of general isolated dyslipidemia according to the SUA quartiles.

SUA (mg/dL)

Overall Q1 Q2 Q3 Q4 p
Dyslipidemia (%) 74.2 61.4 70.3 73.4 94.1 <0.001
Hypertriglyceridemia (%) 30.1 14.9 25.7 31.8 50.4 <0.001
Hypercholesterolemia (%) 26.2 16.6 20.3 20.4 50.4 <0.001
Low HDL-C (%) 64.8 49.1 60.1 69 83.4 <0.001
High LDL-C (%) 28.8 16.6 24.2 25.6 51.4 <0.001

Note: p-values are obtained from Chi-squared test. The isolated components of dyslipidemia: TC >200mg/dL; TG >150mg/dL; HDL-C <40mg/dL and,
LDL-C>130mg/dL. General dyslipidemia: having at least one of these components, or a combination of them [29].
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FIGURE 3
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TABLE 5 | Logistic regression analysis to evaluate the association between SUA levels and dyslipidemia according to gender.
B SE Wald df OR (95% CI) P
Overall
Model 1 0.303 0.113 7.160 1 1.35(1.09-1.69) <0.01
Model 2 0.310 0.114 7.412 1 1.36 (1.09-1.71) <0.01
Model 3 0.287 0.117 6.031 1 1.33 (1.06-1.68) <0.05
Male
Model 1 0.339 0.135 6.237 1 1.40 (1.07-1.83) <0.05
Model 2 0.307 0.141 4.717 1 1.36 (1.03-1.79) <0.05
Model 3 0.305 0.140 4.753 1 1.36 (1.03-1.79) <0.05
Female
Model 1 0.462 0.201 5.318 1 1.59 (1.07-2.35) <0.05
Model 2 0.459 0.207 4.928 1 1.58 (1.05-2.38) <0.05
Model 3 0.467 0.218 4.603 1 1.60 (1.04-2.45) <0.05

Note: Binary logistic regression analysis is applied to evaluate between SUA and dyslipidemia with its each component. Dependent variable is dyslipidemia defined as
yes (1) or no (1), and independent variable is SUA (mg/dL). Adjusted covariates in regression model 1: age; model 2: covariates in model 1 and BMI, WC and HC; model

3: covariates in model 2 and smoking and physical activity.
Abbreviations: CI, confidence interval; OR, odds ratio; SE, standard error.
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TABLE 6 | Logistic regression analysis to evaluate the association between SUA levels and individual components of dyslipidemia.
B SE Wald df OR (95% CI) P
TG
Model 1 0.016 0.003 23.329 1 1.02 (1.01-1.02) <0.001
Model 2 0.016 0.003 22.889 1 1.02 (1.01-1.02) <0.001
Model 3 0.016 0.003 21.554 1 1.02 (1.01-1.02) <0.001
TC
Model 1 0.022 0.04 29.063 1 1.02 (1.01-1.03) <0.001
Model 2 0.021 0.04 28.510 1 1.02 (1.01-1.03) <0.001
Model 3 0.021 0.04 26.366 1 1.02 (1.01-1.03) <0.001
HDL-C
Model 1 -0.241 0.028 70.151 1 0.79 (0.74-0.83) <0.001
Model 2 —0.244 0.029 70.234 1 0.78 (0.74-0.83) <0.001
Model 3 —0.250 0.030 65.746 1 0.78 (0.73-0.83) <0.001
LDL-C
Model 1 0.026 0.004 37.148 1 1.03 (1.02-1.03) <0.001
Model 2 0.026 0.004 36.820 1 1.03 (1.02-1.04) <0.001
Model 3 0.026 0.004 34.728 1 1.03 (1.02-1.04) <0.001

Note: Binary logistic regression models is applied to evaluate between SUA and dyslipidemia components. Dependent variable is elevated dyslipidemia component
defined as yes (1) or no (0), and independent variable is SUA (mg/dL). Adjusted covariates in regression model 1: age and gender; model 2: covariates in model 1 and

BMI, WC and HC; model 3: covariates in model 2 and smoking and physical activity.

Abbreviations: CI, confidence interval; OR, odds ratio; SE, standard error.

these conditions [20]. Research indicates that high SUA lev-
els are a significant predictor of LDL-C and HDL-C particles,
which are associated with an increased risk of CVD [52]. It is
demonstrated that the reduction in HDL-C promotes athero-
sclerosis development and increases the risk of CVD. While
previous studies and biological evidence support these find-
ings, there is a need for adequately powered prospective ran-
domised clinical trials to establish causal relationships and
to enhance clinical applications. On the other hand, the rela-
tionship between TG and uric acid levels was clear and linear
[53, 54], which aligns with our findings. This relationship is
thought to be influenced by genetic factors [55, 56]. It is spec-
ulated that the increased activity of the pentose phosphate
pathway, which raises the demand for NADPH for fatty acid
synthesis, would lead to higher NADPH production and sub-
sequently increase uric acid production [57].

Overall, the present study emphasises a strong association be-
tween SUA levels and lipid profiles, indicating that both fac-
tors should be taken into account when considering CVD risk.
Uric acid may exacerbate several mechanisms associated with
CVD and interact with lipid profiles. Given the frequent coex-
istence of dyslipidemia and hyperuricemia, there is an urgent
need for comprehensive treatment guidelines that incorporate
lifestyle changes, dietary modifications and pharmacological
interventions aimed at managing hyperuricemia and enhanc-
ing overall health. Furthermore, the increasing prevalence of

hyperuricemia, driven by factors such as obesity and metabolic
syndrome, highlights the importance of prioritising the detec-
tion and treatment of lipid and uric metabolism disorders in pa-
tients with multiple risk factors for CVD.

The current study had several limitations. First, the cross-
sectional nature of the data limited our ability to establish a
causal link between SUA and dyslipidemia, highlighting the
need for further research to better understand this complex re-
lationship. Second, the sample size was relatively small, which
means our findings may not be representative of the entire
young adult population in Bangladesh. Therefore, future studies
with larger samples are needed to confirm our results. Third,
dietary habits can influence both SUA and lipid concentrations;
however, we were unable to record the participants' dietary hab-
its in this study. Fourth, medication may affect SUA and lipid
profile levels; however, we did not have information about the
drugs used by participants with hyperuricemia or dyslipidemia.
Despite these limitations, the results of this study may serve as a
valuable reference for future research.

5 | Conclusion
The prevalence of dyslipidemia and its components was mark-

edly higher among individuals with hyperuricemia compared to
those without it. This study demonstrated a strong association
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TABLE 7 | Association of SUA with dyslipidemia components according to SUA quartiles.

OR (95% CI)
Q1 (<5.2) Q2 (5.2-6.2) Q3 (6.3-7.4) Q4 (>7.4) p for trend

TG

Model 1 1 (Ref) 1.01 (1.00-1.01) 1.01 (1.00-1.01) 1.01 (1.00-1.01) <0.05

Model 2 1 (Ref) 1.01 (1.00-1.01) 1.01 (1.00-1.01) 1.01 (1.00-1.01) <0.05

Model 3 1 (Ref) 1.01 (1.00-1.01) 1.01 (1.00-1.01) 1.01 (1.00-1.01) <0.05
TC

Model 1 1 (Ref) 1.01 (1.00-1.02) 1.01 (1.00-1.02) 1.02 (1.01-1.03) <0.05

Model 2 1 (Ref.) 1.01 (1.00-1.02) 1.01 (1.00-1.02) 1.02 (1.01-1.03) <0.05

Model 3 1 (Ref) 1.01 (1.00-1.02) 1.01 (1.00-1.01) 1.02 (1.01-1.03) <0.05
HDL-C

Model 1 1 (Ref) 0.94 (0.90-0.98) 0.95(0.91-0.99) 0.93 (0.89-0.98) <0.05

Model 2 1 (Ref) 0.94 (0.90-0.98) 0.95 (0.91-0.99) 0.93 (0.89-0.97) <0.05

Model 3 1 (Ref) 0.93 (0.89-0.97) 0.95 (0.91-0.99) 0.93 (0.89-0.97) <0.05
LDL-C

Model 1 1 (Ref)) 1.01 (1.00-1.02) 1.01 (1.00-1.02) 1.02 (1.01-1.03) <0.05

Model 2 1 (Ref) 1.01 (1.00-1.02) 1.01 (1.00-1.02) 1.02 (1.01-1.03) <0.05

Model 3 1 (Ref) 1.01 (1.00-1.02) 1.01 (1.00-1.02) 1.02 (1.01-1.03) <0.05
TG to HDL-C ratio

Model 1 1 (Ref) 1.30 (1.10-1.54) 1.34(1.13-1.59) 1.35(1.14-1.60) <0.01

Model 2 1 (Ref) 1.32(1.11-1.57) 1.35(1.13-1.60) 1.36 (1.14-1.62) <0.01

Model 3 1 (Ref) 1.32 (1.11-1.57) 1.34 (1.13-1.59) 1.36 (1.14-1.62) <0.01

Note: Binary logistic regression models is applied to evaluate the association between SUA and dyslipidemia components. Dependent variable is elevated dyslipidemia
components defined as yes (1) or no (0), and independent variable is SUA (mg/dL). Reference category is SUA Q1. Adjusted covariates in regression model 1: age and
gender; model 2: covariates in model 1 and BMI, WC and HC; model 3: covariates in model 2 and smoking and physical activity.

Abbreviations: CI, confidence interval; OR, odds ratio; SE, standard error.

between SUA levels and the prevalence of dyslipidemia and its
components in young adults in Bangladesh. Further research is
needed to explore the underlying mechanisms of this relation-
ship in the younger population.
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