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ABSTRACT

Background: Despite abundant evidence linking dyslipidaemia to an increased risk of hyperuri-
caemia, the exact association between each component of dyslipidaemia and hyperuricaemia
remains controversial. Thus, the objective of this research was to examine the correlation
between dyslipidaemia and its components, as well as hyperuricaemia in Chinese people over
the age of 60.

Methods: In this study, 4018 participants over 60years without hyperuricaemia were investi-
gated from 2014 to 2020. The association between each dyslipidaemia component and hyperur-
icaemia was evaluated employing Cox proportional hazards models. This research conducted
further stratified and sensitivity analyses to assess the potential relationship.

Results: A total of 1155 participants suffered from hyperuricaemia (28.75%) at the time of the
6-year follow-up survey. In multivariable-adjusted analyses, compared to participants with nor-
mal lipid levels, those with dyslipidaemia had 1.28 times the risk (95% confidence interval 1.12
to 1.47) of experiencing hyperuricaemia. The hazard ratios (HR) (95% Cl) comparing high TC,
high TG, high LDL-C, and low HDL-C of dyslipidaemia with the regular group were 0.99 (0.72 to
1.37), 1.30 (1.07 to 1.57), 1.02 (0.70 to 1.50), and 1.20 (1.00 to 1.44), respectively. There was a
nonlinear dose-response between TG, HDL-C, and serum uric acid (SUA).

Conclusions: Dyslipidaemia and its two distinct types, high TG and low HDL-C, increased hyper-
uricaemia incidence in this prospective cohort. Further research should be undertaken to investi-
gate the possible reverse causality between different components of dyslipidaemia and
hyperuricaemia.

Abbreviations: HUA: hyperuricaemia; SUA: serum uric acid; TC: total cholesterol; TG: triglycer-
ides; LDL-C: low-density lipoprotein cholesterol; HDL-C: high-density lipoprotein cholesterol; BMI:
body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure; FPG: fasting plasma
glucose; CRE: creatinine; BUN: blood urea nitrogen; ALT: alanine aminotransferase; AST: aspartate
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Background

Hyperuricaemia (HUA) is a metabolic condition charac-
terised by high serum wuric acid (SUA)
decreased uric acid excretion in the body as a result of
purine metabolism problems. Because of its high inci-
dence and the

levels or

several
communicable diseases (NCDs) such as dyslipidaemia,
hypertension, and cardiovascular disease [1-3], HUA has
become a significant public health problem worldwide,
Its prevalence is approximately 20% worldwide [4]. As
many NCDs are age-related, older people have become
one of the most vulnerable groups to these diseases.
The World Health Organisation defines older people as

elevated risk of non-

those over 60years of age. It is estimated that China's
elderly population will exceed 350 million [5]. However,
as life expectancy increases, the burden of NCDs will
also increase. In China, the overall prevalence of HUA in
older people >60years of age was 13.1%, at a relatively
high level [6]. Patients with HUA are more likely to be
affected by adverse health outcomes. With the rapid
ageing of the population, there is an urgent need for
measures to reduce the risk of NCDs in older people,
which would further benefit global sustainable develop-
ment and the healthy ageing process.

High total cholesterol (TC), high triglyceride (TG),
low-density lipoprotein cholesterol (LDL-C), or high-
density lipoprotein cholesterol (HDL-C) levels are the
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components of dyslipidemia, which is a disorder
caused by faulty lipid metabolism and excessive or
inadequate lipoprotein synthesis in the plasma [7].
Considerable evidence has proved that dyslipidaemia
is significantly associated with elevated SUA levels or
HUA [8-10]. However, the correlation between compo-
nents of dyslipidaemia and HUA remains controversial.
Some studies have found that TG levels, but not HDL-
C levels, were significantly closely correlated with HUA
[11,12], whereas other studies demonstrated that HDL-
C was inversely related to SUA levels [13]. Several
cross-sectional studies have reported that dyslipidae-
mia may be associated with the development of HUA,
hampering causal inferences [14-16]. Furthermore, few
studies have assessed the relevance of individual com-
ponents of dyslipidemia to HUA in Chinese older
adults. Consequently, scientific research should be
undertaken to explore the relationship between vari-
ous dyslipidaemias and HUA.

This work aimed to see if there was a link between
each component of dyslipidaemia and HUA. Therefore,
this study performed a prospective cohort study based
on elderly individuals older than 60 with a six-year fol-
low-up from 2014 to 2020.
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Methods
Setting and participants

Data were derived from the Weitang Geriatric Diseases
Study, which is a community-based survey conducted
in Weitang Town located in Suzhou, a metropolis in
East China. At the start of the trial in 2014, 5493 par-
ticipants aged 60 and up were enrolled. From this
cohort, it excluded 27 subjects with missing baseline
serum uric acid values, 645 subjects who had missing
health behaviour variables, 60 subjects with outliers,
and 734 subjects with HUA at baseline, leaving 4018
participants who were free of HUA to take part in the
study between 2014 and 2020. The details of the par-
ticipants’ selection process are presented in Figure 1.
The Weitang Geriatric Diseases Study was funded by
the National Natural Science Foundation of China in
2014 (81402761) and approved by the Institutional
Review Board of Soochow University. All participants
received written informed consent.

Based on their initial blood lipid levels, participants
with aberrant lipids were split into an exposure group
and subjects with normal lipids into a control group.
Of 844 people with dyslipidaemia, 71 had high TG,

5493 individuals aged>60
eligible for this cohort

732 excluded:missing baseline

v

P SUA(27). behavioral variables
(645),outliers(60)

4761 individuals included
sample

743 excluded:men wtih SUA

\ J

P >420mmol/L (386),women wtih
SUA I>360mmol/L( 357)

current analysis

4018 participants included in

l

l

825 verified cases of
dyslipidemia

3193 ascertained normal

lipid level

Figure 1. Flow chart of subject selection for the present study.
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155 had high TC, 22 had high LDL-C, 292 had low
HDL-C, and 304 suffered from more than one dyslipi-
daemia component.

Data collection

All eligible persons were encouraged to take part in the
study. Sociodemographic variables and health-related
behaviour variables were collected using a standard
questionnaire. Sociodemographic data included age and
gender. Variables affecting health behaviour were smok-
ing status (yes/no), alcohol consumption (yes/no), and
physical activity (yes/no). Body measurements included
body mass index (BMI), systolic blood pressure (SBP),
and diastolic blood pressure (DBP). SUA, TC, TG, HDL-C,
LDL-C, creatinine (CRE), blood urea nitrogen (BUN), fast-
ing blood glucose (FPG), alanine aminotransferase (ALT),
and aspartate aminotransferase (AST) levels were all
determined through laboratory tests.

Definitions

HUA was classified as SUA > 420 mmol/L (>7.0 mg/dL)
in men and >360 mmol/L (6.0 mg/dL) in women [17].
Participants were considered to have dyslipidaemia if
they met at least one of the following criteria at
the baseline examination: (1) TC > 6.22 mmol/L
(>240mg/dL); (2) TG > 2.26 mmol/L (> 200 mg/dL);
(3) LDL-C>4.14mmol/L (> 160, mg/dL); and (4)
HDL-C<1.04mmol/L (40 mg/dL) [7]. Diabetes was
commonly defined as FPG > 7.0mmol/L, the use of
anti-diabetic medications, or a diagnosis of diabetes
mellitus [18]. Participants were diagnosed with hyper-
tension if their SBP was > 140 mmHg and/or DBP
>90 mmHg or a previous history of hypertension [19].
BMI was calculated by dividing weight by height (kg/
m?). BMI > 25kg/m? was defined as overweight
according to World Health Organisation criteria.

Statistical analyses

The mean * standard deviation (SD) describes continu-
ous variables, while percentages describe categorical
variables. The unpaired Student’s t-test and Chi-square
tests were used to compare the individual characteris-
tics of the two groups.

Cox proportional hazards regression models were
further constructed to calibrate the hazard ratios (HRs)
and 95% confidence intervals (Cls) of incident HUA
events to evaluate the association between dyslipidae-
mia and HUA after attempting to control for covariates
by stepwise adjustments in three models: Model 1

was modified for age and gender; Model 2 was com-
parable to Model 1, but included smoking status, alco-
hol intake, physical activity, hypertension, diabetes,
and levels of CRE, BUN, ALT, and AST; Model 3 was
similar to Model 2, but with additional adjustments for
BMI, TC, TG, HDL-C, and LDL-C values. The dose-
response connection between each dyslipidaemia
component and HUA was visually quantified using a
regression model with limited cubic splines.

Further stratified analyses, which depended on age
(60-69 years or >70years), sex (female or male), BMI
(<25 or >25), and hypertension (yes or no), were per-
formed to evaluate potential confounding factors that
could have an impact on the correlation between dys-
lipidaemia and HUA.

To minimise potential bias, this study also per-
formed sensitivity analyses that excluded participants
who were confirmed as having HUA within two years
of follow-up or those with baseline cardiovascular dis-
ease, hypertension, or diabetes.

STATA 15.0 and SAS 9.4 were used to conduct all
statistical analyses, with a statistical significance level
of p < .05 (two-sided).

Results
Baseline characteristics

This study recruited 4018 medically certified individu-
als with an average age of 67.70+6.43years. 1895
males (47.16%) with a mean age of 67.63+6.23 years
and 2123 women (52.84%) with an average age of
67.76 £ 6.61 years participated in the work. By the end
of the research, there were 1155 new cases of HUA,
with a 6-year cumulative incidence of 28.75%. This
study divided all participants into two groups based
on their lipid levels: the dyslipidaemia group and the
regular lipid group. BMI, SBP, DBP, FPG, and ALT lev-
els, alcohol intake, history of hypertension, and history
of diabetes were significantly higher among those
with dyslipidaemia (Table 1). Other characteristics such
as age, gender, smoking status, physical activity, AST
level, and CRE level were not substantially different
between the two groups.

Associations between the components of
dyslipidaemia and HUA

Table 2 demonstrates the association between the
components of dyslipidaemia and HUA in all groups
by multivariate Cox proportional hazard regression
analyses. HRs and 95% Cls of HUA to dyslipidaemia
and each of its components were determined. After



the total adjustment for potential confounders in
Model 3, dyslipidaemia and its components of high TG
and low HDL-C levels remained significantly correlated
with HUA, with HRs of 1.28 (1.12 to 1.47), 1.30 (1.07 to
1.57) and 1.20 (1.00 to 1.44), respectively. The study

Table 1. Baseline characteristics of subjects participants by
the group of blood lipid.

Dyslipidaemia ~ Non-Dyslipidaemia

Characteristics (n=2844) (n=3174) p Value
Age, years, mean £ SD 67.30+6.10 67.80+6.52 12
Gender, n (%) 21
man 382 (45.26) 1513 (47.67)
woman 462 (54.74) 1661 (52.33)
BMI, kg/m? 24314327 2277 +3.06 <.01
Smoking status, n (%) 81
yes 291 (34.48) 1080 (34.03)
no 553 (65.52) 2094 (65.97)
Alcohol intake, n (%) <.01
yes 145 (17.18) 718 (22.62)
no 699 (82.82) 2456 (77.38)
Physical activity, n (%) 35
yes 368 (43.60) 1327 (41.81)
no 476 (56.40) 1847 (58.19)
SBP, mmHg 146.22 +19.80 142.72 £19.00 <.01
DBP, mmHg 86.57+11.19 85.13+11.20 <.01
FPG, mmol/L 574+1.31 552+1.16 <.01
ALT, U/L 21.30+£13.56 18.33+10.82 <.01
AST, U/L 24.14+10.05 24.06 + 8.07 .05
Creatinine,umol/L 68.24+£14.79 67.73+£15.12 23
BUN, mmol/L 494+1.27 529+1.42 <.01
Hypertension, n (%) <.01
yes 569 (67.42) 1936 (61.00)
no 275 (32.58) 1238 (39.00)
Diabetes, n (%) <.01
yes 93 (11.02) 206 (6.49)
no 751 (88.98) 2968 (93.51)
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observed no significant associations between high TC,
high LDL-C, and HUA in any of the models.

This research found evidence of nonlinear associa-
tions for TG levels, with a strong association with HUA
at higher concentrations but a weaker association at
low to moderate concentrations, and HDL-C levels,
with a strong inverse association with HUA at low to
moderate concentrations but a weaker association at
higher concentrations (Figure 2).

Table 3 presents the association between the
increasing number of dyslipidaemia components and
HUA. The HRs for HUA were statistically significant for
one, two, or more components of each cumulative
number compared with reference values for non-dysli-
pidaemia components: the HRs were 1.27 (1.08 to
1.49) and 1.30 (1.07 to 1.58), respectively.

The solid black line and the dashed area represent
estimates of HRs and the 95% Cls, respectively, for
each dyslipidaemia type. Covariates included age, gen-
der, BMI, smoking status, alcohol intake, physical activ-
ity, hypertension, diabetes, CRE, BUN, AST, and ALT.

Subgroup analyses

The research employed stratified analyses to see if
age, gender, BMI level, and hypertension had any
effect on the connection between dyslipidaemia and
HUA. As shown in Figure 3, after controlling for pos-
sible confounding factors, the stratification analyses

Table 2. Hazard ratio for the incidence of HUA by dyslipidaemia and its components.

Normal group

Exposure group

For each SD

Dyslipidaemia
Incident rate 10000 person-years
model1?
model2°
model3©
High TC
Incident rate 10000 person-years
model1?
model2°
model3*’
High TG
Incident rate 10000 person-years
model1?
model2°
model3
High LDL-C
Incident rate 10000 person-years
model1?
model2°
model3
Low HDL-C
Incident rate 10000 person-years
model1?
model2°
model3

1840.74/10000
1.0 (ref)
1.0 (ref)
1.0 (ref)

2001.89/10000
1.0 (ref)
1.0 (ref)
1.0 (ref)

2004.03/10000
1.0 (ref)
1.0 (ref)
1.0 (ref)

2003.00/10000
1.0 (ref)
1.0 (ref)
1.0 (ref)

1851.33/10000
1.0 (ref)
1.0 (ref)
1.0 (ref)

1981.61/10000
1.52 (1.33-1.73)
1.40 (1.23-1.60)
1.28 (1.12-1.47)

2019.54/10000
1.18 (0.94-1.47)
1.06 (0.84-1.32)
0.99 (0.72-1.37)

1992.06/10000
1.66 (1.39-1.98)
1.48 (1.24-1.78)
1.30 (1.07-1.57)

2002.92/10000
1.17 (0.90-1.53)
1.07 (0.82-1.40)
1.02 (0.70-1.50)

1945.95/10000
1.52 (1.29-1.79)
1.44 (1.22-1.71)
1.20 (1.00-1.44)

1.06 (1.00-1.14)
1.06 (0.99-1.16)
0.88 (0.64-1.19)

1.24 (1.17-1.31)
1.18 (1.12-1.26)
1.15 (1.00-1.32)

1.14 (1.05-1.23)
1.05 (0.96-1.15)
1.15 (0.76-1.73)

0.56 (0.48-0.66)
0.59 (0.50-0.70)
0.84 (0.60-1.19)

model 1% adjusted for age and gender;.

model 2°: model1+ smoking status, alcohol intake, physical activity, hypertension, diabetes, CRE, BUN, AST, and ALT.
model 3% model 2°4-BMI; model 3": model 3°4+TG, LDL-C, and HDL-C; model 3% model 34+ TC, LDL-C, and HDL-C;
model 3°%: model 3°4+-TG, TC, and HDL-C; model 3°*: model 3°+TG, TC, and LDL-C.
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Figure 2. Risk of incident HUA associated with different dyslipidaemia types during the 6 years.

Table 3. Multivariable Cox regression analysis of between number of dyslipidaemia components and HUA.

Number of dyslipidaemia components Case(n) Model 1 Model 2 Model 3

0 3174 1(ref) 1(ref) 1(ref)

1 540 1.49 (1.28-1.75) 1.40(1.21-1.65) 1.27 (1.08-1.49)
2 and more 304 1.54 (1.27-1.87) 1.39 (1.14-1.69) 1.30 (1.07-1.58)

Model 1: adjusted for age and gender.

Model 2: adjusted for age, gender, smoking status, alcohol intake, physical activity, hypertension, diabetes, CRE, BUN, AST, and ALT.
Model 3: adjusted for age, gender, smoking status, alcohol intake, physical activity, hypertension, diabetes, CRE, BUN, AST, ALT,

and BMI.

revealed that the association between dyslipidaemia
and HUA was prominent in individuals aged 70years
and older (HRs1.45, 95% Cls1.14 to 1.84), men (1.35,
1.09 to 1.68), individuals with a BMI > 25 (1.31,1.07 to
1.62) and people with hypertension (1.31, 1.11 to
1.52). However, dyslipidaemia did not significantly
interact with any of the variables mentioned above.

When analysing a subgroup variable, age, gender,
BMI, diabetes, and hypertension were all adjusted
except the variable itself.

Sensitivity analyses

In sensitivity analyses, after mutual adjustment, the
association between dyslipidaemia and HUA was atte-
nuated after excluding the first two years of incident
HUA or baseline diabetes or cardiovascular cases

(Table 4). When this study excluded participants who
developed hypertension events, dyslipidaemia was no
longer significantly associated with HUA.

Discussion

Even after correcting for putative confounding varia-
bles, dyslipidaemia, high TG, and low HDL-C are sig-
nificantly and independently related to the risk of
developing HUA in this 6-year prospective analysis of
elderly persons aged more than 60years living in
China. Furthermore, the dose-response association
between TG, HDL-C, and SUA demonstrated a nonlin-
ear increasing trend. Moreover, the link between an
expanding number of dyslipidaemia components and
HUA seemed somewhat stronger in mixed dyslipidae-
mia participants. These findings have increased



ANNALS OF MEDICINE . 2407

Subgroup HR (95% ClI) P_interaction
Age
0.14
60-69 —— 1.19 (1.00, 1.40)
270 _— 1.45 (1.14, 1.84)
Gender
man _— 1.35(1.09, 1.68) (e
woman —_—— 1.24 (1.04, 1.48)
Hypertension
no —_—T 1.10 (0.84, 1.45)
0.15
yes —_— 1.31 (1.11, 1.53)
BMI
225 —_— 1.31 (1.07, 1.62)
0.93
<25 s 1.28 (1.07, 1.53)
! ! ! |
0 0.5 1 1.5 2

Figure 3. Stratified analyses for the association between dyslipidaemia and HUA.

Table 4. Sensitivity analyses for the association between dyslipidaemia and HUA.

HRs (95% Cls)

Model Number Non-dyslipidaemia Dyslipidaemia
Model 3, excluding the first 2 years’ incident HUA 3694 1.0 (ref) 1.30 (1.11-1.52)
Model 3, excluding baseline cardiovascular cases 3728 1.0 (ref) 1.29 (1.12-1.48)
Model 3, excluding baseline hypertension cases 1513 1.0 (ref) 1.12 (0.86-1.45)
Model 3, excluding baseline diabetes cases 3719 1.0 (ref) 1.29 (1.12-1.48)

Model 3: adjusted for age, gender, smoking status, alcohol intake, physical activity, hypertension, diabetes, CRE, BUN, AST, ALT,

and BMI.

epidemiological evidence of an association between
various dyslipidaemia components and HUA.

Comparisons with other studies

Many studies have confirmed that dyslipidaemia may
cause an increase in HUA. However, whether all dysli-
pidaemia components are involved in HUA is still
debateable. The positive association between TG levels
and HUA risk is supported by previous studies
[11,20,21]. Nakanishi et al. [22] found that basal TG
remained an independent predictor of new-onset HUA
even after excluding patients with diabetes mellitus

and those on long-term medications for certain
chronic conditions, which was consistent with our
study. This study shows that dyslipidaemia increases
the risk of HUA and that the risk varies by clinical sub-
type, with the highest risk in those with high TG. The
specific mechanism of elevated TG levels and HUA has
not been elaborated. One potential explanation is that
increased free fatty acid production and utilisation will
be induced in the body with the increase in TG levels,
and the catabolism of adenosine triphosphate will be
accelerated, causing an increase in SUA production
[23]. Scholars have concluded that there are differen-
ces in the link between HDL-C levels and HUA. Abbas
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Dehghan et al. [24] concluded that there was no cor-
relation between HDL-C levels and SUA. However, the
present research discovered a nonlinear dose-response
trend of increasing the incidence of HUA with decreas-
ing HDL-C levels, implying that a low HDL-C level can
trigger HUA. HDL-C has anti-inflammatory, antioxidant,
and anti-apoptotic effects [25]. Some preliminary
research has found that HDL-C reduces urate crystal-
lization-induced inflammation, indicating that HDL is
involved in the wuric acid-induced inflammatory
response [26].

In this study, increased dyslipidaemic components
are positively associated with HUA. The findings of
this research highlight that epidemiological data lays
the groundwork for future research into determining
the association between components of dyslipidaemia
and HUA.

In a population aged 70years and older, dyslipidae-
mia was associated with higher hazard ratios for HUA
than in people younger than 70years. Because the
activity of various chemical enzymes involved in the
body’s metabolic process becomes abnormal with
increasing age, the movement of some of the
enzymes involved in the process of purine metabolism
increases accordingly, giving rise to the cumulative
concentration of blood uric acid in the elderly popula-
tion. Therefore, priority attention should be given to
the older age group with dyslipidaemia.

With respect to sex differences, it is well known
that males have higher uric acid levels than females
[27,28]. Several earlier studies have concluded that the
link between dyslipidaemia and HUA in women is not
substantial [29]. In a gender-stratified analysis, how-
ever, the study discovered this link in male and female
subjects, with the association appearing to be more
pronounced in males. This phenomenon is mainly
related to biological differences [30]. Androgens can
promote the reabsorption of blood uric acid in the
body and have a critical influence in hindering the
excretion of blood uric acid [31]. In contrast, oestrogen
plays a protective role for women, inhibiting the
reabsorption of uric acid by the kidneys. In addition,
chronic poor lifestyles such as smoking, excessive alco-
hol consumption, and irregular diet in men lead to
more exogenous purines entering the body. The result
is a considerable accumulation of lactic acid in the
body during metabolism, which prevents the normal
excretion of uric acid in the blood, thus triggering an
increase in blood uric acid concentration. This behav-
iour pattern gradually raises the male population’s
blood uric acid level.

A considerable amount of literature has been pub-
lished showing that obesity and hypertension are
closely related to dyslipidaemia and HUA [2,32,33]
Previous studies have shown that insulin resistance or
HUA is pivotal in the correlation between dyslipidae-
mia and the risk of HUA. One possible explanation is
that insulin resistance partially overlaps with the
pathophysiological features of hypertension, obesity,
dyslipidaemia, and HUA, as higher insulin levels
reduce renal uric acid excretion [34-36]. A longitudinal
study of nondiabetic Japanese men showed that insu-
lin resistance or hyperinsulinaemia (increased TG con-
centrations and decreased HDL-C concentrations)
might lead to the incidence of HUA, which is similar
to our study [37].

Clinical and public health potential

Different lipid components and SUA were discovered
to have a dose-response relationship in this investiga-
tion. The elderly population at risk of HUA should
have their lipid levels actively managed. The focus
should not only be on correcting HUA at the expense
of lipid levels, nor should it only be on the dyslipidae-
mia that increases the risk of HUA. Blood uric acid and
lipid levels in older people should be tested in tandem
to take comprehensive and effective measures to
improve their health and quality of life.

It is recommended that targeted health manage-
ment should be carried out for different genders and
age groups of older people. That appropriate treat-
ment guideline should be developed through dietary,
behavioural, lifestyle, and pharmacological control
measures to prevent elevated lipid levels, thereby
reducing the adverse effects of lipids on the incidence
of HUA and improving the health of the region’s older
population. For example, a cross-sectional study of
adults aged 18 to 79 in rural China found that an
increase in healthy lifestyle factors significantly
improved lipid profiles [38]. According to a survey,
reducing the amount of animal- and soy-based meals
consumed helps minimise the risk of HUA [39].

In particular, to prevent HUA development, special
emphasis should be paid in clinical work to the early
diagnosis and management of persons with high lipid
levels, particularly those with high TG and low HDL-C.

Strengths and limitations of the present study

The strength of the research lies in the prospective
study with a long follow-up period. The discovery of a
link between dyslipidaemia and HUA established a



solid theoretical foundation for HUA prevention and
treatment. In addition, this study analysed lipids as
both categorical and continuous variables, avoiding
data loss and allowing researchers to dig deeper into
the underlying relationship between multiple dyslipi-
daemic components and HUA. Furthermore, this study
performed a subgroup and sensitivity analysis of the
risk of various dyslipidaemia and HUA after correcting
for numerous possible confounders.

Despite these strengths, the present work has several
limitations. First, the sample size of participants with
physical examination data was not large enough to sat-
isfy the completeness of the survey. Second, this study
only measured the relevant indices at 2-time points of
baseline follow-up and did not analyse the impact of
dynamic changes in the index in the follow-up results.
Thirdly, although adjustments were made for a range of
potential confounders, the possibility of residual and
unmeasured confounders, such as information on diet,
medications, and genetics, could not be excluded.
These factors may have different effects on the risk of
HUA. Relevant data were not collected for this study.
Finally, this study was based on a community-based
study in China, and therefore the observed associations
were somewhat limited when extrapolated to other
regions. The results await further validation in a multi-
centre, long-term prospective cohort study.

Conclusions

In conclusion, this cohort investigation demonstrated
that the dyslipidaemia components of high TG and
low HDL-C positively correlate with the incidence of
HUA in the elderly population. Targeted health man-
agement of the elderly with dyslipidaemia is recom-
mended, with particular attention to early diagnosis
and management for those with excessive lipid levels
to avoid the development of HUA. Enhanced detection
of dyslipidaemia and HUA in the elderly can contrib-
ute to developing and progressing chronic disease
complications. Further research should be undertaken
to investigate the possible reverse causality between
different components of dyslipidaemia and HUA.
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