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Abstract 

Objective: To investigate the correlation between blood glucose, blood lipids, and renal function with the prevalence of 

cognitive impairment in elderly individuals aged 65 and above in this region, and to analyze the influencing factors. Methods: 

This study adopted a cross-sectional design, selecting 11,510 residents from nine communities in this region who participated 

in elderly health examinations from 2022 to 2023 as the study subjects. Demographic data (age, gender, education level), 

medical history, and other baseline information were collected through standardized questionnaires. Laboratory data such as 

fasting blood glucose, blood lipids, and renal function were measured, and cognitive function status was assessed using the 

Mini-Mental State Examination (MMSE) to determine the prevalence of cognitive impairment in individuals aged ≥65 in this 

region. Data analysis was performed using SPSS 25.0 software, and univariate and multivariate logistic regression analyses 

were conducted to examine the impact of blood glucose, blood lipids, and renal function on cognitive impairment. Results: 

Among the 11,510 elderly individuals, 2,803 had cognitive impairment, with a prevalence rate of 24.4%. The results showed 

that hypoglycemia, hyperglycemia, triglycerides, cholesterol, low-density lipoprotein, glomerular filtration rate, age, gender, 

and education level had significant effects on cognitive impairment (P < 0.05), while high-density lipoprotein cholesterol 

showed no significant association. Conclusion: Female gender, advanced age, low education level, hypoglycemia, 

hyperglycemia, high triglycerides, high cholesterol, low-density lipoprotein cholesterol, and decreased glomerular filtration 

rate are risk factors for cognitive impairment in the elderly population of this region. 
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1. Introduction 

In recent years, the prevalence of cognitive dysfunction 

among the elderly has shown a continuous upward trend, 

with the current global patient population exceeding 50 mil-

lion, making it a common health issue among the elderly. It 

is projected that by the middle of this century, the number of 

affected individuals will rapidly increase to 152 million [1-3]. 

Research indicates that the incidence of dementia increases 

exponentially with age, doubling every five years, with a 

new case of dementia emerging globally every three seconds 

[4, 5]. As a populous country, the prevention of dementia is 

particularly crucial in China. To address the peak of aging, 

the current strategy primarily involves early screening and 

treatment to identify risk factors. Therefore, clarifying the 

risk factors for cognitive dysfunction is of significant im-

portance for the prevention of dementia. 

2. Materials and Methods 

2.1. Research Subjects 

This study employed a cross-sectional research design, 

with 11,510 elderly individuals aged 65 and above who par-

ticipated in the free health examination program in the local 

area during 2022-2023 as the study subjects. Inclusion crite-

ria: elderly population aged 65-90 years who voluntarily 

participated in the health examination; Exclusion criteria: (1) 

individuals clinically diagnosed with mental illnesses; (2) 

individuals unable to care for themselves; (3) individuals 

who refused to participate in this study. The study protocol 

has been approved by the hospital's ethics committee. 

2.2. Data Sources 

This study primarily included populations from nine local 

communities and a small number of outpatients from Guandu 

District People's Hospital, totaling 11,510 elderly partici-

pants aged 65 to 90 years, with an average age of 70.99 years. 

The gender composition was 4,848 males (42.12%) and 

6,662 females (57.88%). The distribution of educational lev-

els among the participants was as follows: 2,149 illiterate 

(18.67%), 4,736 primary school graduates (41.14%), 3,624 

middle school (including technical secondary school) gradu-

ates (31.49%), and 1,001 university (including college) 

graduates (8.70%). The gender composition was predomi-

nantly female (6,662 cases, 57.88%), with 4,848 males 

(42.12%). Routine physical examination items such as liver 

and kidney function, blood glucose, blood lipids, 

B-ultrasound, and electrocardiogram were performed on 

11,646 elderly individuals. Participants were informed the 

day before the examination that they needed to fast for blood 

tests the following day. The biochemical testing equipment 

used in the nine community centers was the Dirui CS-600B 

biochemical analyzer. Cognitive function screening was 

conducted by uniformly trained community healthcare pro-

fessionals in a relatively independent and enclosed space, 

completed through face-to-face, one-on-one interviews (us-

ing the Mini-Mental State Examination scale). Medical his-

tory and educational background were simultaneously col-

lected by community doctors at the examination site, with 

the classification standard for educational level as follows: 

no formal education as illiterate, primary school graduation 

as primary school, junior high school or technical secondary 

school graduation as middle school, and university or college 

graduation as university. 

2.3. Assessment of Cognitive Function 

The cognitive function of elderly individuals was assessed 

using the Mini-Mental State Examination (MMSE) to deter-

mine the prevalence of cognitive impairment among local 

residents aged 65 and above. The MMSE was administered 

by trained psychological assessors and included fundamental 

evaluations of orientation, attention and calculation, recall, 

and language abilities, comprising a total of 30 sections with 

a score range of 0–30. Lower scores indicate more severe 

cognitive impairment
.
[6-8]. 

2.4. Control for Confounding Factors 

This study collected potential confounding risk factors as-

sociated with cognitive impairment through physical exami-

nations, including gender, age, and educational level; educa-

tional level was categorized into illiteracy, primary school, 

secondary school (vocational school), and university (col-

lege). 
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3. Statistical Processing 

Data analysis was performed using SPSS 25.0 statistical 

software. For measurement data, normality tests were first con-

ducted. Continuous variables conforming to normal distribution 

were expressed as mean ± standard deviation, while 

non-normally distributed continuous variables were expressed 

as median (interquartile range). If all groups satisfied normal 

distribution and homogeneity of variance, independent samples 

t-test was used; for non-normally distributed measurement data, 

rank-sum test was employed. Count data were analyzed using 

chi-square test, while ordinal data were analyzed through 

rank-sum test. The association between independent variables 

(e.g., BMI) and dependent variables (cognitive performance) 

was preliminarily analyzed using logistic regression model. 

Multiple logistic regression was employed to set dummy varia-

bles and determine the odds ratio (OR) and its 95% confidence 

interval (CI) for each group. All statistical results were consid-

ered significant when P < 0.05. 

4. Results 

4.1. Correlation Analysis Between Age, Gender 

and Cognitive Impairment 

The research team collected data from 11,510 elderly indi-

viduals over a two-year period. A univariate logistic analysis 

revealed correlations between cognitive impairment and de-

mographic indicators including age, gender, geographic dis-

tribution, and educational attainment. When analyzing the 

cohort divided by gender and 5-year age groups, no signifi-

cant differences in age distribution were observed. However, 

the incidence of cognitive impairment increased with age, 

while older women exhibited lower MMSE scores [6-8]
.
 

Male participants averaged 24.35 on the MMSE, significant-

ly lower than females' average score of 23.26. The analysis 

showed that compared to the 65-74 age group (risk = 1), the 

risk of cognitive impairment increased 2.5-fold for those 

aged 75-84 years and 2.7-fold for those over 85 years old. 

(Table 1). 

Table 1. Influence of general information (age, gender, educational background) on MMSE values. 

Variables Single factor multiple factor 

 b S. E t P b S. E t P 

age -0.17 0.01 -19.23 <.001 -0.17 0.01 -20.36 <.001 

Gender (control: male) 

woman -1.07 0.09 -12.13 <.001 -0.42 0.09 -4.91 <.001 

Education (compared to: illiterate) 

primary school 2.69 0.11 23.54 <.001 2.6 0.11 23.55 <.001 

middle school 4.63 0.12 38.79 <.001 4.31 0.12 35.49 <.001 

senior middle school 4.82 0.17 28.83 <.001 5.14 0.17 29.5 <.001 

 

4.2. The Effect of Blood Glucose Levels and the 

Course of Diabetic Disease on Cognitive 

Dysfunction 

This study conducted a statistical analysis of fasting blood 

glucose levels and disease duration in 1,099 diabetic patients. 

The results showed that MMSE scores peaked when fasting 

blood glucose ranged between 7.01 and 10.00 mmol/L. 

Conversely, MMSE scores were lowest in patients with hy-

perglycemia (>10.00 mmol/L) or hypoglycemia (<3.9 

mmol/L), particularly when fasting glucose levels were be-

low 3.9 mmol/L. The prevalence of cognitive impairment 

exhibited a U-shaped distribution pattern. Additionally, the 

duration of diabetes was associated with higher rates of cog-

nitive impairment. Overall, individuals with longer durations 

of diabetes, hypoglycemia, or hyperglycemia showed signif-

icantly increased prevalence of cognitive impairment (Figure 

1 for details). 
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Figure 1. Fasting blood glucose and diabetic disease course analysis. 

4.3. Correlations Among Blood Glucose, Lipids, 

Glomerular Filtration Rate, and Cognitive 

Impairment 

A Analysis of the differences in the prevalence of cogni-

tive impairment among different indicators of blood glucose, 

blood lipids, and glomerular filtration rate in 11,510 elderly 

individuals who completed liver and kidney function, blood 

glucose, and blood lipid tests. According to the Chinese 

Guidelines for Blood Lipid Management (2024 Edition), the 

research team divided triglycerides into three groups: less 

than 1.7 mmol/L, greater than or equal to 1.7 mmol/L and 

less than 2.26 mmol/L, and greater than or equal to 2.26 

mmol/L. It was observed that the higher the triglyceride level, 

the higher the incidence of cognitive dysfunction. Cholester-

ol was categorized based on the normal values provided by 

the testing center: less than 5.2 mmol/L, greater than or equal 

to 5.2 mmol/L and less than 6.2 mmol/L, and greater than or 

equal to 6.2 mmol/L. It was found that the incidence of cog-

nitive dysfunction was higher in elderly individuals with 

higher cholesterol levels. Similarly, for low-density lipopro-

tein cholesterol, the incidence increased with higher levels. 

High-density lipoprotein was divided into less than 1.04 

mmol/L, greater than or equal to 1.04 mmol/L and less than 

1.55 mmol/L, and greater than or equal to 1.55 mmol/L. The 

results showed that the lower the high-density lipoprotein 

level, the higher the incidence of cognitive dysfunction in 

elderly individuals. The glomerular filtration rate was calcu-

lated using the MDRD equation: =175*((serum creati-

nine/88.4) ^ (-1.154)) * (age ^ (-0.203)) * 0.742 (for females). 

According to CKD classification, the prevalence of cognitive 

dysfunction was 48.48%, 33.54%, 23.21%, and 17.98% for 

eGFR less than 30 ml/min, 30 ml/min to 60 ml/min, 60 

ml/min to 90 ml/min, and greater than or equal to 90 ml/min, 

respectively, with a P-value less than 0.05, indicating statis-

tical significance (P<0.05). 

After adjusting for gender, age, and education level using 

the proportional hazards model, quartile calculations were 

performed for EGFR, triglycerides, cholesterol, blood glu-

cose, and low-density lipoprotein cholesterol. It was ob-

served that the incidence of cognitive dysfunction increased 

with lower glomerular filtration rates. Additionally, the inci-

dence of cognitive dysfunction increased with higher levels 

of triglycerides, cholesterol, low-density lipoprotein choles-

terol, and blood glucose; all linear trends across quartiles 

were significant with P < 0.001.(Table 2) 

Table 2. Correlation analysis between blood glucose, blood lipid, glomerular filtration rate and prevalence of cognitive impairment. 

Metric Group N Prevalence of cognitive dysfunction (%) t P 

Fasting blood glucose groups 

<3.9 24 20.15 

1.394 
0.028 

 
<=3.9<7.01 7741 26.28 

>=7.01 3745 23.36 

Triglyceride groups 

<1.7 6237 23.62 

-0.982 0.026 <=1.7<2.26 2333 25.99 

>=2.26 2940 28.67 

Cholesterol groups <5.2 2547 22.42 4.486 0.000 
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Metric Group N Prevalence of cognitive dysfunction (%) t P 

<=5.2<6.2 5431 24.68 

>=6.2 3532 26.59 

LDL groupings 

<3.4 7093 23.6 

-2.845 0.004 <=3.4<4.1 2457 25.91 

>=4.1 1910 28.05 

HDL groupings 

<1.04 1258 32.15 

1.247 0.017 <=1.04<1.55 6824 28.74 

>=1.55 3428 24.07 

Glomerular filtration rate groups <30 49 48.48 

3.647 0.023 
 

<=30<60 1593 33.54 

<=60<90 6920 23.21 

>=90 2948 17.98 

 

4.4. Analysis of Blood Lipids, Glomerular 

Filtration Rate, and Cognitive Impairment 

by Quartile 

In a study involving 11,510 elderly individuals who un-

derwent comprehensive tests including liver/kidney function, 

blood glucose, and lipid profiles, fasting blood glucose levels, 

lipid parameters, and glomerular filtration rate (GFR) were 

ranked from lowest to highest. Participants were divided into 

four groups: Q1 (25%), Q2 (50%), Q3 (75%), and Q4 

(100%). Analysis of cognitive impairment prevalence across 

these groups revealed that lower GFR levels were associated 

with higher cognitive impairment rates, indicating a strong 

correlation between chronic kidney disease and renal dys-

function with the development of cognitive decline. Elevated 

levels of triglycerides, cholesterol, and low-density lipopro-

tein (LDL) were identified as risk factors for cognitive im-

pairment. Conversely, while high-density lipoprotein (HDL) 

levels showed no significant association with cognitive im-

pairment incidence, their elevation did not lead to a corre-

sponding reduction in prevalence. This study concluded that 

elevated HDL cholesterol levels were not correlated with 

cognitive impairment occurrence (Table 3). 

Table 3. Correlation Analysis of Lipid Levels, Glomerular Filtration Rate, and Cognitive Impairment Prevalence across Quartile Groups. 

Alzheimer's disease 

quartile # 
Each increase of 

1SD 
1 2 3 4 

GFR      

case rate, % 26.10 25.27 24.63 24.0 2.8 

hazard ratio * 

(95%CI) 
1 [Reference] 

1.026 

(0.904-1.166) 

1.0529 

(0.932-1.189) 

1.0875 

(0.932-1.229) 

1.028＄ 

(1.020-1.036) 

glycerin trilaurate      

Incidence of events, % 23.03 24.78 25.25 26.94  

hazard ratio * 

(95%CI) 
1 [Reference] 

0.85 

(0.75-0.96) 

0.92 

(0.82-1.04) 

0.94 

(0.84-1.05) 

1.05$ 

(1.02-1.08) 

cholesterol      
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Alzheimer's disease 

quartile # 
Each increase of 

1SD 
1 2 3 4 

Incidence of events, % 24.42 24.8 26.27 27.51  

hazard ratio * 

(95%CI) 
1 [Reference] 

1.036 

(0.931-1.151) 

1.141 

(1.028-1.266) 

1.251 

(1.132-1.382) 

1.070 $ 

(1.038-1.101) 

LDL      

Incidence of events, % 22.9 24.4 25.94 26.76  

hazard ratio * 

(95%CI) 
1 [Reference] 

1.09 

(1.00-1.19) 

1.19 

(1.08-1.31) 

1.24 

(1.13-1.36) 

1.09$ 

(1.00-1.19) 

HDL      

Incidence of events, % 27.5 24.44 23.78 24.28  

hazard ratio * 

(95%CI) 
1 [Reference] 

0.886 

(0.762-1..29) 

0.861 

(0.724-1.023) 

0.895 

(0.77-1..36) 

0.914$ 

(0.829-0.992) 

 

5. Discussion 

This study revealed that among the 11,510 elderly partici-

pants in the project, 2,803 individuals were diagnosed with 

cognitive impairment, resulting in a cognitive dysfunction 

prevalence rate of 24.35%. This rate is significantly higher 

than the incidence rates reported in some international stud-

ies (e.g., 0.85%-7.7% as reported by Bischlzopf) [9], howev-

er, the findings of Ravaglia based on the Stockholm Confer-

ence criteria (4-year cumulative incidence of 22.6%) [10]. 

This elevated prevalence may be closely related to socioec-

onomic and cultural factors, as well as the distribution of 

medical resources in the region. As an underdeveloped area, 

Yunnan may harbor the following risk factors. 

Educational inequality: Low educational attainment is a 

clear risk factor, with limited educational opportunities for 

women in this region potentially exacerbating this impact. 

Aging and low social engagement: Reduced social activities 

after retirement may lead to insufficient cognitive stimulation, 

thereby accelerating cognitive decline. Healthcare accessibil-

ity: Inadequate management of chronic conditions such as 

hypertension and diabetes could indirectly affect cognitive 

health. 

The complex interplay between gender and cognitive im-

pairment remains unclear. While this study did not directly 

establish gender as an independent risk factor, women exhib-

it significantly higher incidence rates than men (particularly 

among older populations), which may be attributed to three 

key factors: Socio-cultural factors: Women generally have 

lower educational attainment than men, and their social roles 

may limit later-life social engagement and cognitive stimula-

tion. Biological differences: The impact of fluctuations in 

estrogen levels on female cognitive function requires further 

investigation. Confounding factors: Gender disparities might 

indirectly affect cognitive function through mediating varia-

bles such as education, occupation, and socioeconomic status, 

which demands validation through multivariate models. 

The protective role of educational attainment. Low educa-

tional level serves as an independent risk factor for cognitive 

dysfunction, consistent with most studies (e.g., Meng Chen 

et al.) [11]. Potential mechanisms include: 1) The cognitive 

reserve hypothesis: Higher education enhances neural synap-

tic plasticity and improves brain network efficiency, thereby 

delaying cognitive decline. 2) Health behavior differences: 

Educated individuals may prioritize health management 

practices (e.g., chronic disease control and healthy diets), 

which indirectly safeguard cognitive function. 3) Access to 

social resources: Those with higher education levels typically 

have better access to medical resources and health infor-

mation, reducing disease risks. 

Significance of metabolic and renal function indicators. 

Blood lipids (triglycerides, cholesterol, LDL) and renal func-

tion (urea nitrogen, creatinine, GFR), along with blood glu-

cose levels, show significant correlations with cognitive im-

pairment prevalence, suggesting the following mechanisms: 

1. Vascular damage: Dyslipidemia may impair cerebral blood 

flow through atherosclerosis, leading to vascular cognitive 

impairment. 2. Kidney-brain axis association: Impaired kid-

ney function may cause uremic toxin accumulation, inflam-

matory factor release, or metabolic disorders (e.g., abnormal 

calcium-phosphorus metabolism), directly or indirectly 

damaging neurons. 3. Metabolic syndrome synergy: Multiple 

metabolic abnormalities (e.g., dyslipidemia + renal dysfunc-

tion) may synergistically exacerbate oxidative stress and 

neuroinflammation, accelerating cognitive decline. 4. Hyper-

glycemia: May disrupt cognitive function by affecting cere-

bral vascular function and neurotransmitter balance. Re-
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search by VAN AGTMAAL et al
 
[12] found that hypergly-

cemia induces neurodegeneration through polyols, hex-

osamine, and advanced glycation end products (AGEs), 

leading to neuronal metabolic disorders that impair survival 

and function. Impaired energy metabolism in damaged neu-

rons slows neural transmission, resulting in memory, atten-

tion, and executive function decline. Additionally, hypergly-

cemia reduces β-amyloid clearance and increases amyloid 

levels in the body – a critical neuropathological mechanism 

underlying dementia. LUANA et al. [13]
 
found that elevated 

peripheral blood glucose levels lead to decreased transmem-

brane transport of glucose into the brain through GLUT-1 

and GLUT-3 in glucose transporters (GLUT), ultimately re-

sulting in cognitive decline. HDL-C, recognized as a "good" 

lipid complex, facilitates cholesterol clearance through re-

verse transport to maintain systemic balance [14] Multiple 

studies demonstrate an inverse correlation between HDL-C 

levels and cognitive impairment, with reduced HDL-C levels 

increasing the risk of cognitive disorders [15, 16] In this 

study, elevated HDL-C levels were associated with lower 

cognitive impairment prevalence. The quartile analysis 

showed the top 25% HDL-C values at 1.39 mmol/L, which 

falls within normal lipid parameters, further supporting the 

negative correlation between HDL-C levels and cognitive 

impairment. 

6. Conclusions 

In this study, the overall prevalence of cognitive im-

pairment among participants aged 65 and above was 

24.35%. The results showed that gender, age, education 

level, triglycerides, cholesterol, low-density lipoprotein 

(LDL), abnormal kidney function, and hyperglycemia were 

associated with cognitive impairment. Notably, female 

gender, hyperglycemia, high triglyceride levels, elevated 

cholesterol levels, mixed LDL levels, and decreased glo-

merular filtration rate were identified as risk factors for 

cognitive dysfunction. 
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