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Introduction


Many studies have shown some chronic diseases are one of the key risk factors for accelerating cognitive decline. and multimorbidity are common in the elderly population. The evidence of the impact of multimorbidity on dementia among elderly people in China is scarce in detail. This study was performed to examine the association between the prevalence of suspected dementia and multimorbidity, as well as pattern of multimorbidity among the elderly in Shanghai.







Methods


This was a cross-sectional study, with 5040 elderly individuals from 21 communities enrolled. The prevalence of suspected dementia was assessed using the Mini-Mental State Examination (MMSE). In addition, the diagnosed chronic diseases including hypertension, diabetes, hyperlipidemia and coronary heart disease (CHD) were investigated such that multimorbidity was defined as individuals suffering from two or more chronic diseases at the same time. Binary logistic regression models were utilized to analyze the impact of multimorbidity and its patterns on suspected dementia.







Results


Data of 4945 older adults were analyzed. The overall prevalence of suspected dementia and multimorbidity were 15.73% and 35.98%. The influencing factors of dementia from the perspective of single disease, including diabetes, hyperlipidemia, abnormal control of blood glucose and abnormal control of blood lipid. Multivariate analysis showed multimorbidity (OR=1.491, 95%CI: 1.260-1.765) was significantly negatively associated with dementia, and the risk of dementia in elderly individuals with 2, 3 or more chronic diseases was 1.283 (95%CI: 1.058-1.555) and 2.034 (95%CI: 1.600-2.586) times greater, respectively, than those who with no multimorbidity. Notably, elderly individuals with both diabetes and hyperlipidemia had the highest risk of dementia (OR=3.253, 95%CI: 1.705-6.207).







Conclusion


Multimorbidity played a negative role in dementia among elderly people, dementia risk increases with the number of comorbidities, and the combination of diabetes and hyperlipidemia accentuates dementia risk at a greater level.
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Introduction


With the increasing prevalence of dementia, dementia and its associated care burden have become important public health issues. The number of dementia patients worldwide will increase from 57.4 million in 2019 to 150 million in 2050, with 25% of patients in China having dementia (1, 2). According to a nationally representative cross-sectional study in 2018, 7.1% of adults aged 60–108 in China suffer from dementia (3). By 2022 the number of dementia patients aged 60 years and older is expected to increase to 15 million, and dementia has become the fifth leading cause of death for both urban and rural residents (4, 5). At present, there are no drugs can effectively cure or slow the progression of cognitive decline (6), so identifying relevant risk factors is key to preventing dementia. Environmental factors play a greater role in dementia (6), in which chronic diseases such as hypertension, diabetes and cerebrovascular diseases have been demonstrated to be individually associated with dementia in several previous studies (7–11).


Given the decline in physical function, the elderly have become a high-risk group of chronic diseases, and coupled with the increase in life expectancy, multimorbidity which is often defined as the presence of two or more chronic diseases in an individual at the same time has become increasingly common with ageing populations (12). According to a 2023 survey, the prevalence of multimorbidity was 24.5% in high-income countries, 33.9% in upper-middle-income countries, and 8.1% in lower-middle-income countries (13). In China, more than 30% of people aged 60 and above suffer from multimorbidity, and the proportion of multimorbidity is increasing with age (14, 15). Multimorbidity has a negative impact on physical health and cognitive function, as well as on quality of life (16, 17). As mentioned above, multimorbidity and dementia associated with aging have become common health challenges that must be addressed in the future. According to data published by the World Health Organization (WHO), the global population aged 60 and over is expected to grow to 2.1 billion by 2050, accounting for 22% of the world’s population. China is currently in an accelerated period of population aging, and the elderly population aged 60 and above will exceed 400 million by approximately 2035, accounting for more than 30% of the total population, and will enter the stage of heavy aging. As the elderly population grows, cognitive decline and comorbidities of various chronic diseases pose significant challenges to the public health system.


To this end, a report by the Lancet Commission on Dementia Prevention, Intervention, and Care emphasized the necessity of considering multimorbidity in relation to dementia in 2020 (6). Many studies have shown that chronic conditions such as stroke and other cerebrovascular diseases are associated with faster cognitive decline and a greater risk of dementia progression (18–20). In addition, individuals with dementia are more susceptible to other chronic illnesses than the general elderly population is (21, 22). However, most available studies focused on individual condition, so the knowledge gap is limited studies focusing on multimorbidity and dementia risk. Here, this study aimed to investigate the prevalence of multimorbidity and suspected dementia and quantify the impact of multimorbidity on suspected dementia among community-dwelling elderly individuals aged 60 years and older in Shanghai to provide a reference for research on the prevention of dementia and multimorbidity.







Materials and methods






Study design


This was a cross-sectional study conducted in Shanghai by the Shanghai Health and Development Research Center (Shanghai Institute of Medical Science and Technology Information) in August 2021. The research project was approved by the Ethics Committee of the Shanghai Health Development Research Center (Approval Number 2020001). All participants signed voluntarily the written informed consent form prior to commencing the study.







Sample size calculation


The minimum sample size for this study was calculated using the following formula for cross-sectional studies:
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where μα/2 = 1.96 when α = 0.05, π is the prevalence of dementia [which was 7.4% according to a previous study (23)], and δ is the admissible error (which was 0.1π here). According to the formula, the estimated sample size was approximately 4,808.







Study population and procedure


A multistage random sampling method was utilized to select a representative sample as follows. In the first stage, two districts of the seven central urban areas (Xuhui District and Putuo District) and one of the eight rural areas (Qingpu District) were randomly selected based on economic level and proportion of permanent residents. In the second stage, seven communities each from the three sampled districts were randomly selected using a random number table. In the third stage, all people over 60 years old in the 21 selected communities were numbered, 240 people who met the inclusion and exclusion criteria were interviewed in each community.


The elderly population in the selected community formed the sampling frame, and participants aged 60 years and older who voluntarily participated in this study were included in our study. However, participants were excluded if they had severe hearing impairment or a language barrier. The theoretical sample size was 5040 people, of which 89 were not investigated for various reasons (response rate: 98.23%). Of the remaining 4951 elderly adults, 6 were excluded due to incomplete data. Ultimately, a total of 4,945 elderly adults were included in the data analysis in this study.







Measurements


We collected the main general information through questionnaire, including demographic characteristics and lifestyle behaviors. Demographic information, including gender, age, education level, and occupation, was collected. Education level was divided into 4 groups according to the level of education of the study population: illiterate (<1 year), primary school (1–6 years), middle school (7–12 years), and college (13 years and above). Occupation was dichotomized into mental labor and manual labor according to the nature of the work that the study population had been engaged in before retirement or all along. Lifestyle behaviors, including living situation, smoking, alcohol and tea consumption, and exercise. Living situation includes residence location, which is divided into urban and rural areas, and living arrangement, which is divided into solitary and non-solitary living.


The Mini-Mental State Examination (MMSE) was used to older adults as a screening tool for suspected dementia, which is the most widely used cognitive examination scale and has been proven to have good reliability and validity in the Chinese population with a Cronbach’s α of 0.893 (24, 25). The scale consists of 30 items covering 5 dimensions, including time orientation, memory, attention and calculation, recall ability, and language ability, with each entry scoring 1 point for a correct answer, 0 points for an incorrect or unknown answer, and a total score of 0–30 points, with higher scores indicating better cognitive function. The threshold of suspected dementia was determined based on the education level, with an assessment score of ≤17 points for the illiterate group, ≤20 points for the primary school group, and ≤24 points for the junior high school and above group in this study (24).


We investigated the older adults on the common chronic diseases, including hypertension, diabetes, hyperlipidemia and coronary heart disease (CHD), which have the highest incidence rates among elderly people in Shanghai. The participants were asked questions about disease onset and disease indicator control. Normal blood pressure control was defined as a systolic blood pressure<140 mmHg and/or diastolic blood pressure<90 mmHg. Normal blood glucose control was defined as fasting plasma glucose<7.0 mmol/L. Normal blood lipid control was defined as low-density lipoprotein cholesterol<3.4 mmol/L. The chronic disease information self-reported by research participants must be diagnosed by clinical doctors and validated through health records from community health service centers. Elderly patients with multimorbidity were defined as those who suffered from two or more chronic diseases at the same time and were divided into 11 multimorbidity pattern groups according to the combination of different diseases.







Data collection


A data survey was conducted with the support of community health service centers, and all the data were obtained through face-to-face interviews with trained community doctors who spent 20 to 30 minutes with each respondent. For quality control, all investigators received cognitive function assessment training to ensure mastery of the scale content and assessment methods. Additionally, telephone calls were made to more than 20% of the respondents who were randomly selected to ensure the authenticity of the survey data. The data were double-checked to remove participants who had obvious logical errors and incomplete information, and data entry into Epidata 3.1 was performed by two people separately.







Statistical analysis


The statistical analysis were performed using SPSS V.29.0 software. Categorical data were summarized as frequency counts and percentages, whereas continuous data were described as the mean ± SD. The distributions of categorical variables and rank variables were analyzed using the Pearson chi-square test and the rank-sum test, respectively. Binary logistic regression was used to identify the impact of chronic diseases and multimorbidity on dementia using both univariate (crude) and multivariable (adjusted) models. The strength of association was estimated as odds ratios (OR) and 95% confidence intervals (CI). All the statistical tests were two-tailed, and p<0.05 was considered to indicate statistical significance.








Results






Characteristics of the study sample


A total of 4945 community-dwelling elderly people aged 60 years and above with a mean age of 71.45 ± 7.27 years were included in this study; 3245 (65.62%) lived in urban areas, 2219 (44.87%) were male. Hypertension was the most common disease, with a prevalence as high as 60.67%, and more than half of the patients had blood pressure controlled within the normal range. All the characteristics except smoking were significantly different between the dementia group and the non-dementia group, as shown in 
Table 1
.



Table 1 | 
Characteristics of the elderly people in the communities (n=4945).





	Characteristics

	Total (n=4945)

	Dementia group (n=778)

	Non dementia group (n=4167)

	χ2/Z value

	
P







	Gender

	
	
	
	4.206

	0.041




	 Male
	2219 (44.87)
	323 (41.52)
	1896 (45.50)
	 
	 



	 Female
	2726 (55.13)
	455 (58.48)
	2271 (54.50)
	 
	 



	Age, years

	
	
	
	-13.771

	<0.001




	 60-64
	860 (17.39)
	88 (11.31)
	772 (18.53)
	 
	 



	 65-69
	1406 (28.43)
	148 (19.02)
	1258 (30.19)
	 
	 



	 70-74
	1221 (24.69)
	145 (18.64)
	1076 (25.82)
	 
	 



	 75-79
	718 (14.52)
	121 (15.55)
	597 (14.33)
	 
	 



	 ≥80
	740 (14.96)
	276 (35.48)
	464 (11.14)
	 
	 



	Education level, years

	
	
	
	-10.024

	<0.001




	 <1
	389 (7.87)
	146 (18.77)
	243 (5.83)
	 
	 



	 1-6
	1059 (21.42)
	178 (22.88)
	881 (21.14)
	 
	 



	 7-12
	2817 (56.97)
	393 (50.51)
	2424 (58.17)
	 
	 



	 ≥13
	680 (13.75)
	61 (7.84)
	619 (14.85)
	 
	 



	Occupation

	
	
	
	76.286

	<0.001




	 Manual labor
	2884 (58.32)
	564 (72.49)
	2320 (55.68)
	 
	 



	 Mental labor
	2061 (41.68)
	214 (27.51)
	1847 (44.32)
	 
	 



	Residence location
	 
	 
	 
	41.705
	<0.001



	 Urban areas
	3245 (65.62)
	432 (55.53)
	2813 (67.51)
	 
	 



	 Rural areas
	1700 (34.38)
	346 (44.47)
	1354 (32.49)
	 
	 



	Living arrangement

	
	
	
	26.294

	<0.001




	 Solitary living
	530 (10.72)
	124 (15.94)
	406 (9.74)
	 
	 



	 Non-solitary living
	4415 (89.28)
	654 (84.06)
	3761 (90.26)
	 
	 



	Smoking
	745 (15.07)
	100 (12.85)
	645 (15.48)
	3.531
	0.063



	Alcohol drinking
	996 (20.14)
	128 (16.45)
	868 (20.83)
	7.812
	0.005



	Tea consumption
	2356 (47.64)
	336 (43.19)
	2020 (48.48)
	7.351
	0.007



	Exercise
	4025 (81.40)
	531 (68.25)
	3494 (83.85)
	105.322
	<0.001



	Hypertension
	3000 (60.67)
	521 (66.97)
	2479 (59.49)
	15.353
	<0.001



	Diabetes
	1215 (24.57)
	233 (29.95)
	982 (23.57)
	14.41
	<0.001



	Hyperlipidemia
	884 (17.88)
	179 (23.01)
	705 (16.92)
	16.557
	<0.001



	CHD
	1005 (20.32)
	193 (24.81)
	812 (19.49)
	11.462
	0.001



	Blood pressure control

	
	
	
	15.353

	<0.001




	 Normal
	2540 (51.37)
	441 (56.68)
	2099 (50.37)
	 
	 



	 Abnormal
	460 (9.30)
	80 (10.28)
	380 (9.12)
	 
	 



	Blood glucose control

	
	
	
	17.028

	<0.001




	 Normal
	963 (19.47)
	193 (24.81)
	770 (18.48)
	 
	 



	 Abnormal
	252 (5.10)
	40 (5.14)
	212 (5.09)
	 
	 



	Blood lipid control

	
	
	
	50.802

	<0.001




	 Normal
	692 (13.99)
	114 (14.65)
	578 (13.87)
	 
	 



	 Abnormal
	192 (3.88)
	65 (8.35)
	127 (3.05)
	 
	 







The χ2 test was used to evaluate categorical variables, and the Z test was used to evaluate rank variables. CHD, coronary heart disease.









Prevalence of suspected dementia and multimorbidity


A total of 778 (15.73%) older adults were assessed as suspected dementia by MMSE, 351 of whom had multimorbidity, with the prevalence of suspected dementia was 19.7% (351/1779) in the multimorbidity group. There were 1,779 (35.98%) elderly individuals with multimorbidity, one quarter of them suffered from two diseases approximately. Univariate analysis showed that an increased incidence of suspected dementia was associated with more number of diseases. The prevalence of suspected dementia in the older adults with 2 diseases, 3 or more diseases were 17.71% (217/1225), 24.19% (134/554). Besides, we found significant associations between multimorbiditiy patterns and suspected dementia. Elderly with diabetes and CHD had the highest suspected dementia prevalence, as shown in 
Table 2
.



Table 2 | 
Multimorbidity and suspected dementia (n=4945).





	Variables

	Total (N=4945)

	Suscepted dementia group (N=778)

	Non dementia group (N=4167)

	χ2/Z value

	
P







	Multimorbidity
	1779 (35.98)
	351 (45.12)
	1428 (34.27)
	33.485
	<0.001



	Number of multimorbidity

	
	
	
	45.543

	<0.001




	  2
	1225 (24.77)
	217 (27.89)
	1008 (24.19)
	 
	 



	  ≥3
	554 (11.20)
	134 (17.22)
	420 (10.08)
	 
	 



	Multimorbiditiy patterns

	
	
	
	65.098

	<0.001




	  Hypertension + diabetes
	517 (10.46)
	430 (55.27)
	87 (2.09)
	 
	 



	  Hypertension+ CHD
	330 (6.67)
	266 (34.19)
	64 (1.54)
	 
	 



	  Hypertension+ hyperlipidemia
	221 (4.47)
	180 (23.14)
	41 (0.98)
	 
	 



	  Hyperlipidemia + CHD
	61 (1.23)
	54 (6.94)
	7 (0.17)
	 
	 



	  Diabetes + hyperlipidemia
	49 (0.99)
	34 (4.37)
	15 (0.36)
	 
	 



	  Diabetes+CHD
	47 (0.95)
	44 (5.66)
	3 (0.07)
	 
	 



	   Hypertension + hyperlipidemia + CHD
	170 (3.44)
	132 (16.97)
	38 (0.91)
	 
	 



	   Hypertension + diabetes + hyperlipidemia
	130 (2.63)
	94 (12.08)
	36 (0.86)
	 
	 



	  Hypertension + diabetes + CHD
	128 (2.59)
	92 (11.83)
	36 (0.86)
	 
	 



	  Diabetes + hyperlipidemia + CHD
	20 (0.40)
	17 (2.19)
	3 (0.07)
	 
	 



	   Hypertension + diabetes + hyperlipidemia + CHD
	106 (2.14)
	85 (10.93)
	21 (0.50)
	 
	 







The χ2 test was used to evaluate categorical variables, and the Z test was used to evaluate rank variables. CHD, coronary heart disease.









Effect of chronic diseases on suspected dementia


Based on the results of the binary logistic regression models, the differences in chronic diseases between the suspected dementia group and the non-dementia group were examined. In the crude model, hypertension, diabetes, hyperlipidemia, CHD, normal and abnormal blood pressure control, abnormal blood glucose control and abnormal blood lipid control had significant impacts on suspected dementia. After adjusting for variables with statistical significance other than disease variables in 
Table 1
, the results indicated that diabetes, hyperlipidemia, abnormal control of blood glucose and abnormal blood lipid levels had negative effects on suspected dementia, as shown in 
Table 3
.



Table 3 | 
Associations between chronic diseases and suspected dementia (n=4945).





	Variables

	Crude model

	Adjusted model




	OR

	95%CI


	
P


	OR

	95%CI


	
P







	Hypertension
	1.380
	1.174-1.623
	<0.001
	1.001
	0.839-1.195
	0.989



	Diabetes
	1.387
	1.171-1.642
	<0.001
	1.384
	1.151-1.663
	0.001



	Hyperlipidemia
	1.467
	1.219-1.767
	<0.001
	1.583
	1.284-1.952
	<0.001



	CHD
	1.363
	1.139-1.632
	0.001
	1.073
	0.875-1.316
	0.497



	Blood pressure control




	 Normal
	1.380
	1.168-1.630
	<0.001
	1.024
	0.853-1.229
	0.798



	 Abnormal
	1.383
	1.051-1.820
	0.021
	1.049
	0.766-1.437
	0.763



	Blood glucose control




	 Normal
	1.103
	0.777-1.565
	0.584
	0.973
	0.654-1.447
	0.893



	 Abnormal
	1.465
	1.221-1.757
	<0.001
	1.537
	1.258-1.877
	<0.001



	Blood lipid control




	 Normal
	1.140
	0.916-1.419
	0.241
	1.190
	0.934-1.516
	0.16



	 Abnormal
	2.958
	2.167-4.038
	<0.001
	3.444
	2.455-4.831
	<0.001







Adjusted for gender, age, education, occupation, residence location, living arrangement, alcohol drinking, tea consumption, and exercise. CHD, coronary heart disease.









Role of multimorbidity in suscepted dementia


Additionally, binary logistic regression analysis of the effect of multimorbidity on suspected dementia showed that participants with multimorbidity had an increased risk of dementia in the crude model. This relationship remained significant after adjusting for other covariates. Furthermore, participants were divided into 3 groups according to the number of multimorbidity. The analysis revealed that there was a statistically significant difference between groups with different numbers of multimorbidities and those without multimorbidities in the crude model. Similar results were observed in the adjusted model. In other words, participants with 2, 3 or more chronic diseases were 1.283 (95%CI: 1.058-1.555) times and 2.034 (95%CI: 1.600-2.586) times more likely to have dementia than those with 0 or 1 chronic disease, respectively. For the multimorbidity patterns, negative associations were found between the 8 combinations of multimorbidity and suspected dementia in the crude model. However, after controlling for other confounding factors, it was observed that significant associations between the combinations of diabetes and hyperlipidemia in the binary multimorbidity groups and suspected dementia, and all combinations except diabetes, hyperlipidemia and CHD in the ternary multimorbidity groups. The strongest association was for the combination of diabetes and hyperlipidemia, with an odds ratio of 3.253 (95%CI: 1.705-6.207), which means that elderly with both diabetes and hyperlipidemia were 3.253 times more likely to had suspected dementia than those with 0 or 1 chronic condition, as shown in 
Table 4
.



Table 4 | 
Associations between multimorbidity and suspected dementia (n=4945).





	Variables

	Crude model

	Adjusted model




	OR

	95%CI


	
P


	OR

	95%CI


	
P







	Multimorbidity (Yes)
	1.577
	1.35-1.841
	<0.001
	1.491
	1.260-1.765
	<0.001



	Number of multimorbidity




	  2
	1.381
	1.155-1.651
	<0.001
	1.283
	1.058-1.555
	0.011



	  ≥3
	2.047
	1.643-2.549
	<0.001
	2.034
	1.600-2.586
	<0.001



	Multimorbiditiy combinations




	  Hypertension +diabetes
	1.298
	1.009-1.670
	0.043
	1.254
	0.959-1.639
	0.098



	  Hypertension+CHD
	1.543
	1.153-2.065
	0.004
	1.149
	0.835-1.581
	0.394



	  Hypertension+hyperlipidemia
	1.461
	1.025-2.082
	0.036
	1.439
	0.982-2.107
	0.062



	  Hyperlipidemia + CHD
	0.832
	0.376-1.839
	0.649
	1.117
	0.486-2.566
	0.794



	  Diabetes +hyperlipidemia
	2.830
	1.528-5.240
	0.001
	3.253
	1.705-6.207
	<0.001



	  Diabetes+CHD
	0.437
	0.135-1.415
	0.167
	0.500
	0.151-1.655
	0.256



	  Hypertension + hyperlipidemia + CHD
	1.847
	1.269-2.687
	0.001
	1.804
	1.204-2.702
	0.004



	  Hypertension + diabetes +hyperlipidemia
	2.457
	1.651-3.656
	<0.001
	2.894
	1.909-4.387
	<0.001



	  Hypertension + diabetes +CHD
	2.510
	1.685-3.739
	<0.001
	2.123
	1.361-3.311
	0.001



	  Diabetes + hyperlipidemia +CHD
	1.132
	0.33-3.879
	0.844
	1.205
	0.339-4.278
	0.773



	  Hypertension + diabetes + hyperlipidemia + CHD
	1.585
	0.972-2.583
	0.065
	1.544
	0.913-2.612
	0.105







Adjusted for gender, age, education, occupation, residence location, living arrangement, alcohol drinking, tea consumption, and exercise. CHD, coronary heart disease.










Discussion


With the aging population and increasing life expectancy, dementia and chronic diseases have become common. The burden of multimorbidity and the care it brings have gradually become a public health problem (29). Studies have shown that multimorbidities are common in patients with dementia (26, 27). Investigating the prevalence of dementia among elderly people in the community and exploring the impact of chronic diseases and multimorbidity on dementia is highly important for the precise prevention and control of dementia.


This study assessed the cognitive function of community-dwelling older adults aged 60 years and older in Shanghai, China, by the MMSE. Based on a large population, the prevalence of suspected dementia was 15.73%, which was higher than that reported by Song, Y H et al., who reported that 7.62% of elderly residents had dementia in Xiamen, China (28), and higher than the overall prevalence of dementia in China reported by Jia, L F et al., 2020, which was 6.0% (30). An explanation for the variance in these estimates may be the differences among the included subjects, who were more than half were aged 70 years and above, and advanced age has been shown to be an immutable risk factor for dementia (31, 32); therefore, the prevalence of suspected dementia was relatively high in this study. Moreover, this variance may also be related to factors such as inconsistencies in the screening tools, survey methods and diagnostic criteria used in different surveys. In this study, only the MMSE was used for screening, and there is a possibility of overestimation in the evaluation results, but it still shows that the cognitive function status of elderly people aged 60 and above in Shanghai is poor.


With respect to the association between chronic conditions and suspected dementia, this study revealed that elderly individuals with diabetes or abnormal blood sugar after control were more likely to have suspected dementia. This finding was similar to the analysis results of data from nearly 458,000 diabetes patients aged 50 years and over who were followed up for 6 years, which indicated that higher or unstable glycosylated hemoglobin levels were associated with an increased risk of suspected dementia (33). This may be because hyperglycemic states contribute to vasculopathy, inflammatory responses, and oxidative stress, causing damage to neurons and glial cells in the brain, which prevents them from transmitting or receiving signals properly, leading to cognitive decline (33). In addition, we found a negative association between hyperlipidemia or abnormal control of hyperlipidemia and suspected dementia, and older adults with abnormal control of hyperlipidemia had a 3.444 times higher risk of suspected dementia compared to those without hyperlipidemia. There is a lack of consistency in the results of previous studies on the relationship between lipid levels and the risk of developing dementia (34). However, most studies support the idea that an increase in total cholesterol or low-density cholesterol (LDL-C) increases the risk of suspected dementia, which may be related to the role of cholesterol in the regulation of β-amyloid production (35).


Furthermore, after stratifying the subjects based on the number of diseases, it was found that the multimorbidity group had higher suspected dementia prevalence, suggesting that older adults with multiple chronic diseases were more likely to develop suspected dementia, which is consistent with other studies conducted in China and in other countries (36, 37). A more detailed investigation of the association between multimorbidity and suspected dementia revealed that multimorbidity still has a significant impact on cognitive decline in elderly people, and the greater the number of multimorbidities is, the greater the risk of suspected dementia. A previous study based on a large-scale prospective cohort also found the similar dose–response relationship between multimorbidity and dementia risk (38). With respect to the specific compositions of multimorbidity, the most prevalent multimorbidity pattern was hypertension and diabetes among all participants and the dementia group, and the combination of diabetes and hyperlipidemia increased the risk of suspected dementia to the greatest extent among the 4 multimorbidity combinations that had significant negative effects on suspected dementia in the elderly population. This finding is consistent with a previous study in which patients with diabetes and hyperlipidemia had an elevated risk of dementia (39). One explanation is that some common pathogenetic mechanisms could be involved in the relationship between multimorbidity as a whole and dementia, which exacerbates cognitive decline compared to the independent association of chronic conditions (42). One alternative explanation might be that multiple morbidities can lead to polypharmacy, and drug interactions may have a negative impact on cognitive abilities, which in turn increases the risk of dementia (40, 41).


Multimorbidity are common in the elderly population and cause obvious damage to cognitive function. However, there are few studies on the association between multimorbidity and dementia, and public attention is insufficient. Given the findings of this study, it is time to draw the attention of the government and relevant departments to the management of chronic diseases and dementia among elderly people. First, increased investment in the management of chronic diseases, including establishing resident health records and setting up specialized outpatient clinics for multimorbidity, is needed. Second, community doctors need to conduct chronic disease surveys and regular follow-up on elderly people, achieve continuous and dynamic monitoring, and carry out targeted preventive interventions for patients to reduce the occurrence of adverse outcomes. Moreover, health education is crucial for individuals. Science popularization activities should be strengthened to raise awareness of health management in the elderly population, regularly monitor blood glucose and lipid levels, and take the initiative to comply with doctors’ instructions to keep the indicators within the normal or reasonable range. In addition, multimorbidities should be included in the assessment indicators of cognitive decline, and the screening of cognitive disorders for elderly people in the community should be carried out to promote early detection of and intervention in the state of cognitive decline and to pay attention to multimorbidities to strengthen the prevention of related risk factors. This is to slow the decline in cognitive function and reduce the risk of dementia.


The strengths of this study lay in the community population sampling and attention to the impact of specific multimorbidity patterns on dementia. Several limitations should be acknowledged. The causal relationship between chronic diseases and dementia could not be determined due to the cross-sectional study design. Recall bias might exist because of disease history and control status relied on self-reported. Our study only measured the impact of multimorbidities of four chronic diseases on suspected dementia, and important influencing factors, such as depressive symptoms, nutritional status and sensory impairments, were not adjusted for in this study and may have confounded the results. Future studies should also investigate the prevalence of other chronic diseases and explore the associations between dementia and different multimorbidity patterns comprehensively.







Conclusions


In summary, elderly people aged 60 years and above in Shanghai had a high prevalence of suspected dementia. The risk of suspected dementia was significantly affected by multimorbidity and increased with the number of multimorbidities, and the combination of diabetes and hyperlipidemia was the pattern with the highest risk of suspected dementia. Therefore, when formulating dementia prevention and treatment measures, comprehensive consideration should be given to the prevalence of chronic diseases and the control of disease indicators in elderly people, and timely intervention and treatment should be carried out to minimize the occurrence of multimorbidities. At the same time, we should focus on the multimorbidity group and implement cognitive function screening and risk factor prevention and control to promote early detection of cognitive decline and early intervention to reduce the incidence of dementia.
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