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Objective: This study aims to investigate the relationship between sleep quality and cognitive impairment in middle-aged and older adults living in Western China.

Methods: Baseline data from the West China Health and Aging Trend (WCHAT) study were utilized, with enrollment of participants aged 50 years or older. Sleep quality was assessed using the Pittsburgh Sleep Quality Index (PSQI), where a PSQI score > 5 indicated poor sleep quality. The cognitive status was evaluated using the 10-item Short Portable Mental Status Questionnaire (SPMSQ). Multinomial logistic regression was applied to estimate odds ratios (ORs) and 95% confidence intervals (CIs).

Results: A total of 6,728 middle-aged and older adults dwelling in western China (age = 62.39 ± 8.925 years, 2,520 males and 4,208 females) were included in the analysis. The prevalence of mild cognitive impairment was 11.0%, with 4.3% having moderate to severe cognitive impairment. Poor sleep quality was found in 47.7% of participants. After adjusting for age, gender, education, marital status, and chronic disease, poor sleep quality (OR = 1.29, 95% CI: 1.1–1.52, p = 0.002) was associated with a higher risk of mild cognitive impairment. Among specific sleep dimensions, there is a significant association between high daytime dysfunction and mild cognitive impairment (adjusted OR = 1.96, 95% CI: 1.45–2.62) as well as moderate to severe cognitive impairment (adjusted OR = 3.15, 95% CI: 2.09–4.73) in the middle-aged and older adults residing in multi-ethnic areas of western China. Besides, a sleep duration of 6–7 h was associated with a reduced risk of mild cognitive impairment (OR = 0.80, 95% CI: 0.65–0.98) and moderate to severe cognitive impairment (OR = 0.71, 95% CI: 0.51–0.99). Stratified analysis showed that poor sleep quality—particularly daytime dysfunction—was significantly associated with moderate to severe cognitive impairment in Han (OR = 4.14, 95%CI: 1.65–10.23), Tibetan (OR = 3.45, 95% CI: 1.42–8.1), and Yi (OR = 4.04, 95%CI: 1.46–10.97) participants, but not in Uyghur and Qiang groups.

Conclusion: Sleep quality is significantly associated with cognitive impairment among middle-aged and older adults in Western China, particularly concerning the components of daytime dysfunction.
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1 Introduction

The rising global aging population has led to an increase in cognitive impairment among the older adults, posing a significant public health challenge worldwide (1–3). Cognitive impairment refers to a group of symptoms that affect thinking, memory, language, attention, perception, and executive functions and are most common in the older adults (4). Among adults aged 65 and above, the incidence of cognitive impairment is between 10 and 20% (5), and the incidence doubles every 5 years (6). Alzheimer’s Disease (AD) is one of the leading causes of cognitive impairment, accounting for approximately 60–80% of all dementia cases (7, 8), affecting millions of people worldwide. In China, the annual total costs of AD are predicted to reach US $507.49 billion in 2030 and US $1.89 trillion in 2050 and will confer a heavy economic burden on society and families (9). Given the current absence of definitive cures and effective drugs for Alzheimer’s disease (AD), targeted early identification and intervention of modifiable risk factors can effectively delay the progression of cognitive impairment and subsequent Alzheimer’s disease (10, 11), especially in regions with relatively underdeveloped medical infrastructure.

Sleep plays a pivotal role in maintaining circadian rhythms, homeostasis, and neurohormonal process regulation (12), which are essential for preserving physical and cognitive functions (13). Poor sleep quality has also been associated with cognitive decline and Aβ deposition (14), contributing to Alzheimer’s Disease (AD) pathology (15). People with poor sleep performance worse in individual episodic memory (16), working memory (17), executive function, and language (18). Amount evidence shows that self-reported sleep quality can be associated with cognition in older adults (19–21). Interestingly, race/ethnicity modified these associations: compared to estimated effects among White participants, poorer global sleep quality was associated with larger effects on decline in executive function among Black participants, and estimated effects of some individual sleep quality components were also modified by race or ethnicity (22). However, few studies have investigated the association between sleep and cognition among different ethnic groups in China.

Western China is the area with the highest concentration of ethnic minorities in China. About 70% of ethnic minorities (44 ethnic minorities) live in western China. The proportion of non-Han ethnic groups among the people in western China is about 33% (23). Compared to the eastern coastal regions, the western regions of China face relatively insufficient medical resources and a significant urban–rural disparity (24, 25). Consequently, limited research has examined the association between cognitive impairment and sleep quality among middle-aged and older adults in western China, especially in remote, rural, and ethnic minority communities. Understanding this association could provide valuable insights into the cognitive impact of sleep and guide interventions to delay the progression of AD.

To the best of our knowledge, this is a large-scale study to explore the relationship between sleep quality and cognitive impairment in a multi-ethnic population of middle-aged and older adults in Western China, a region with significant ethnic diversity and limited healthcare resources. Unlike previous studies that primarily focused on urban populations or Eastern China, our research investigates this association in a rural, under-researched area characterized by diverse cultural backgrounds and healthcare disparities. This research might uniquely contributes to the understanding of how sleep quality affects cognitive health in a population with diverse cultural backgrounds and limited access to healthcare services.



2 Materials and methods


2.1 Data collection and study population

Data were derived from the West-China health and aging trend study (WCHAT) collected from July to December in 2018, a longitudinal multi-center cohort research conducted in western China to assess the health and aging status in the multi-ethnic region. Data were collected from 4 provinces including Yunnan, Guizhou, Sichuan, and Xinjiang. All participants aged 50 years or older were enrolled. Participants were recruited by convenience and asked verbally by the researchers about their willingness to take part in the study. Before the investigation, informed consent was signed and obtained by each participant. Initially, we recruited 7,536 community-dwelling multi-ethnic Chinese in total. The cohort study began in 2018 and was approved by the Ethics Committee of West China Hospital, Sichuan University (reference: 2017–445) and was conducted in accordance with the 2013 version of the Declaration of Helsinki. The study was registered at the Chinese Clinical Trial Registry under number ChiCTR1800018895. Trained interviewers collected the baseline data through face-to-face interviews and physical examination. A written informed consent was obtained from all participants (or their legal proxies for those who were unable to sign their names).



2.2 Sleep quality measures

Sleep quality was assessed using the Pittsburgh Sleep Quality Index (PSQI). The questionnaire included seven components (subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleep medications and daytime dysfunction), and each component scores range from 0 to 3 and a global score ranging from 0 to 21, with higher scores indicating worse sleep quality. Poor global sleep quality was defined by a global PSQI >5 (26).



2.3 Cognitive impairment measures

Cognitive status was measured using the 10-item Short Portable Mental Status Questionnaire (SPMSQ). Scores of 0–2 indicated complete cognitive function, 3–4 indicated mild cognitive impairment, and 5–10 indicated moderate to severe cognitive impairment, and this assessment should be based on the education level (27).



2.4 Covariates

Information regarding factors that can be involved in both sleep quality and cognition function was collected through face-to-face interviews: age, gender, educational level (no formal education, elementary school, middle school, high school and high above), marital status (with/without spouse), chronic diseases (with/without). We defined smoking history and drinking alcohol history as a period of regular use of smoking or drinking (yes/no). Body Mass Index (BMI) was categorized based on established criteria as follows: underweight (BMI < 18.5 kg/m2), normal weight (18.5 ≤ BMI < 24.0 kg/m2), overweight (24.0 ≤ BMI < 28.0 kg/m2), and obesity (BMI ≥ 28.0 kg/m2) (28).



2.5 Statistical analysis

One-sample Kolmogorov–Smirnov test was used to determine the normalized distribution of variables. The data were presented as medians (interquartile ranges) or means (standard deviation) or frequencies. The Pearson chi-squared test was used for categorical variables and Kruskal–Wallis H test or one-way analysis of variance (ANOVA) for continuous variables. The association between sleep quality and cognitive impairment was analyzed using a single multinomial logistic regression model, adjusted for age, gender, educational level, marital status, and chronic disease. To examine differences across ethnic groups, we conducted stratified analyses by ethnicity and applied the same regression method within each subgroup. All statistical analyses were performed using R (version 4.1.3). A two-tailed p-value of <0.05 was considered statistically significant.




3 Results

Among the 6,728 participants (mean [SD] age: 62.39 [8.25] years; 62.5% female, 37.5% male) aged 50 years or older (range: 50–95 years), 740 (11.0%) were found to have mild cognitive impairment, while 288 (4.3%) had moderate to severe cognitive impairment (Figure 1). Additionally, 3,206 (47.7%) participants were identified as having poor sleep quality.
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FIGURE 1
 A schematic illustration of the participant selection process used in this study. Of the total 7,536 participants, 740 with mild cognitive impairment, 288 participants with moderate to severe cognitive impairment and 5,700 control participants (normal cognition) were included in the analysis.


Table 1 illustrates the characteristics of participants based on their cognitive impairments. Significant differences were observed among participants with normal cognition, mild cognitive impairment, and moderate to severe cognitive impairment regarding, age, gender, ethnics, sleep quality, educational level, marital status, smoking history, drinking alcohol and BMI. Compared to participants with normal cognition, individuals with mild or moderate to severe cognitive impairment were more likely to be older, female, individuals with lower BMI, higher PSQI score, lower educational levels, without a spouse, non-smokers, and non-drinkers (Table 1).



TABLE 1 Characteristics of the participants according to cognitive impairment status.
[image: Table1]

After accounting for age, gender, educational level, and marital status, compared to individuals with normal weight, underweight status was associated with an increased risk of mild cognitive impairment (adjusted OR = 1.62, 95% CI = 1.03–2.48, p = 0.029), whereas overweight (adjusted OR = 0.64, 95% CI = 0.48–0.86, p = 0.003) and obesity (adjusted OR = 0.53, 95% CI = 0.36–0.75, p < 0.001) were associated with an elevated risk of moderate-to-severe cognitive impairment. Smoking history and Drinking alcohol was not associated with cognitive impairment. People with poor sleep quality were 1.29 times more likely to have mild cognitive impairment compared to those with good sleep quality (95% CI=: 1.1–1.52, p = 0.0019). However, poor sleep quality was not significantly linked to moderate-to-severe cognitive impairment (Table 2).



TABLE 2 Association between ethnicity, sleep quality and cognitive impairment.
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In the analysis of the seven components of the PSQI, individuals with a sleep duration of 6–7 h exhibited a 20% lower likelihood of mild cognitive impairment (adjusted OR = 0.8, 95% confidence interval [CI]: 0.65–0.98) and a 29% lower likelihood of moderate-to-severe cognitive impairment (adjusted OR = 0.71, 95% CI: 0.51–0.99) compared to those with a sleep duration exceeding 7 h. Furthermore, individuals experiencing significant daytime dysfunction were found to have nearly twice the odds of mild cognitive impairment (adjusted OR = 1.96, 95% CI: 1.45–2.62) and more than triple the odds of moderate-to-severe cognitive impairment (adjusted OR = 3.15, 95% CI: 2.09–4.73) compared to those without such dysfunction. Individuals with fairly bad subjective sleep quality exhibited a significantly higher likelihood of developing moderate-to-severe cognitive impairment compared to those with very good subjective sleep quality (adjusted OR = 1.72, 95% CI: 1.14–2.66). A sleep latency score of ≥2 was significantly associated with an increased risk of mild cognitive impairment compared to a sleep latency score of 0 (adjusted OR = 1.72, 95% CI: 1.14–2.66). However, no significant associations were observed between sleep efficiency, sleep disturbances, or the use of sleep medication and cognitive impairment (Table 2).

Cognitive status varied across different ethnic groups. The Tibetan, Yi, Uighur, and other ethnic minorities exhibited a higher prevalence of mild cognitive impairment and moderate-to-severe cognitive impairment compared to the Han population (Tibetan: mild OR = 2.02, 95% CI: 1.60–2.56, moderate-to-severe OR = 3.26, 95% CI: 2.19–4.9; Yi: mild OR = 3.02, 95% CI: 2.28–3.97, moderate-to-severe OR = 7.62, 95% CI: 5.07–11.53; Uighur: mild OR = 2.47, 95% CI: 1.78–3.38, moderate-to-severe OR = 2.42, 95% CI: 1.2–4.57; other ethnic minorities: mild OR = 2.0, 95% CI: 1.45–2.73, moderate-to-severe OR = 4.84, 95% CI: 3.06–7.63). The Qiang ethnic group (OR = 1.56, 95% CI: 1.23–1.98) exhibited an increased risk of mild cognitive impairment (Table 2).

Given the multi-ethnic composition of the study sample and existing evidence of inter-ethnic disparities in sleep and cognition, we conducted stratified analyses by ethnicity to explore potential effect modification. When conducting a stratified analysis of sleep quality and cognitive function across different ethnic groups, it was observed that poor sleep quality was associated with mild cognitive impairment in the Han (OR = 1.55, 95% CI: 1.11–2.16, p = 0.0103) and Tibetan (OR = 1.48, 95% CI: 1.05–2.1, p = 0.0273). Specifically, high daytime dysfunction, the most sensitive component of PSQI, was significantly correlated with cognitive impairment in the Han (mild OR = 2.71, 95% CI: 1.52–4.72; moderate-to-severe OR = 4.14, 95% CI: 1.65–10.23), Tibetan (mild OR = 2.09, 95% CI: 1.07–3.96; moderate-to-severe OR = 3.45, 95% CI: 1.42–8.1), and Yi (mild OR = 3.28, 95% CI: 1.17–8.75; moderate-to-severe OR = 4.04, 95% CI: 1.46–10.97) groups (p < 0.05), but not in the Uyghur and Qiang groups (Table 3). The associations between the remaining six components of the PSQI and cognitive impairment in different ethnic groups are listed in Supplementary Tables S1–S6.



TABLE 3 Associations between daytime dysfunction and cognitive impairment across ethnic groups.
[image: Table3]

The highest prevalence of cognitive impairment in both the good and poor sleep quality groups is observed in the Yi ethnic group, while the lowest is in the Han ethnic group. Our study revealed that individuals with poor sleep quality exhibit a higher prevalence of cognitive impairment across all ethnic groups. Compared to individuals with good sleep quality, the proportion of cognitive impairment among Han individuals with poor sleep quality increased by 100%, representing the highest increase. This was followed by the Uyghur individuals, with an increase of 80%, the Tibetan individuals, with an increase of 64.5%, and finally, other minority ethnic groups, which had the smallest increase of only 27.8% (Figure 2).

[image: Figure 2]

FIGURE 2
 The association between sleep quality and cognition.




4 Discussion

To the best of our knowledge, this is the first study to examine the association between sleep quality and cognitive impairment among a multi-ethnic population of middle-aged and older adults in Western China—an under-researched and underserved region. Our findings uniquely highlight the role of poor sleep quality, particularly daytime dysfunction, which showed strong associations with both mild and moderate-to-severe cognitive impairment. These results suggest that severe daytime dysfunction may be a critical risk factor for cognitive decline in this population. Notably, individuals from ethnic minority groups exhibited a significantly higher risk of cognitive impairment compared to the Han population. These insights contribute to a deeper understanding of cognitive health disparities and may inform targeted interventions in rural, multi-ethnic areas with limited healthcare resources.

Our findings, consistent with previous studies, indicate that poor sleep quality is associated with cognitive impairment, daytime dysfunction demonstrating a particularly strong correlation (29). Previous research has shown that participants with severe daytime dysfunction due to sleep problems are twice as likely to experience subjective cognitive decline compared to those without sleep disorders and daytime dysfunction (19). A systematic review and meta-analysis have also highlighted that moderate-to-high levels of evidence indicate a significant association between daytime dysfunction and an increased risk of all-cause cognitive disorders (30). In our study, we evaluated daytime dysfunction using two questions: ‘During the past month, how often have you had trouble staying awake while driving, eating meals, or engaging in social activity?’ and ‘During the past month, how much of a problem has it been for you to keep up enough enthusiasm to get things done?’ The first question addresses excessive daytime sleepiness, specifically the difficulty of staying awake during daily activities. Numerous studies have demonstrated a close association between excessive daytime sleepiness and cognitive impairment (31), suggesting that being sleepy during the day in older adults may be an early indicator of decline in cognitive functioning (32). Another cohort study demonstrated that baseline daytime sleepiness is associated with an increased risk of cognitive impairment over a 10-year period (33). The second question assesses deficits in daytime energy and motivation resulting from sleep problems. Poor nighttime sleep quality reduces vitality and motivation, adversely affecting mood and task performance (34). This decline also worsens work performance and further deteriorates sleep quality, leading to a decline in cognitive function. While prolonged sleep latency and decreased sleep efficiency are common symptoms in middle-aged and older patients with sleep disorders, these issues are not always considered serious, because they occur independently, are mild or transient, and remain within an acceptable range, thus not causing significant daytime dysfunction (35). Older adults may still perceive their overall sleep quality as satisfactory. However, when poor sleep symptoms become troublesome and lead to daytime impairments, such complaints are typically classified as sleep disturbances, indicating a severe decline in overall sleep quality (36). In line with findings from previous researches, our study also indicates that a sleep duration of approximately 7 h is optimal for maintaining cognitive function, whereas both insufficient and excessive sleep durations are associated with an increased risk of cognitive impairment (20, 37, 38).

Our study reveals significant disparities in cognitive function among various ethnic groups. After adjusting for confounding factors, the risk of mild to moderate-to-severe cognitive impairment is higher in the Tibetan, Yi, Uyghur, and other ethnic minority groups compared to the Han ethnic group. There are several reasons that may account for these differences. First, altitude differences may play a significant role. Hypoxia, or low oxygen levels, can lead to cognitive impairment and promote the progression of Alzheimer’s disease (AD) (39). Thus, the prevalence of cognitive impairment in older adults living in high altitude area is significantly higher compared to those living in low altitude area (40). In our study Tibetan, YI, Qiang, Uyghur and other ethnic minority groups reside at higher altitudes than the Han ethnic group (41). Furthermore, it has been demonstrated that dietary habits might exert a substantial impact on cognitive performance. A meta-analysis revealed a significant correlation between the consumption of total meat, fish, and poultry and the susceptibility to neurodegenerative cognitive impairment (42, 43) Tibetans follow traditional dietary practices characterized by the consumption of substantial amounts of high intake of carbohydrate (44) rice wine, buttered tea, salt, and yak meat, with limited intake of vegetables and fruit. Compared to the Han, individuals of the Yi ethnicity exhibit a higher consume of salt and have a stronger preference for sugary foods, and maintain irregular meal patterns (45). Uyghurs take great pleasure in consuming beef and mutton, often indulging in generous amounts of salt and fat (46). In our study, minority groups mainly settled in relatively remote areas or semi-pastoral regions, where their diet consisted mainly of beef and mutton. Due to relatively poor transportation conditions, they preferred pickled food, which together led to their high-fat, high-sugar, and high-salt eating habits, which are associated with increased risks of cardiovascular and cognitive disorders. Therefore, we suggest that middle-aged and older adults should avoid excessive intake of salt, fat, and sugar and increase their intake of healthy foods such as fish, shrimp, fruits, and vegetables to protect their cognitive function, especially those living in pastoral areas. Additionally, when evaluating the cognition of subjects, assessors often employ Mandarin and Chinese characters. However, ethnic minorities typically use their own languages and scripts in their daily life, which can result in underestimated cognitive assessment outcomes. In regions where Tibetan and Yi ethnic groups reside, the educational model often commonly known as the ‘first model’ is employed (47). In Tibetan-inhabited areas, this model primarily uses Tibetan as the teaching language while also incorporating Mandarin. As a result, their cognitive function assessments in Mandarin may appear lower than their actual abilities (48). Future research may employ tools like MoCA to ensure more accurate and equitable cognitive assessments in diverse populations.

Among middle age and older adults from multi-ethnic populations in western China, we found that underweight status was significantly associated with an increased risk of mild cognitive impairment, consistent with findings from other studies (49) and overweight and obesity were identified as protective factors against moderate-to-severe cognitive impairment. Although numerous studies have indicated that under the combined influence of genetic inflammatory (50) and metabolic (51) factors, lower BMI is associated with less cognitive impairment, whereas higher BMI is linked to greater cognitive decline. This relationship does not consistently apply to older adults (52). Overweight and obesity in older adults are positively associated with enhanced cognitive performance, particularly in reasoning and visuospatial abilities (53). The protective effects of higher BMI may be attributed to increased nutritional reserves, neuroprotective hormonal mechanisms, and reduced frailty (53). Another study also pointed out that underweight status (BMI < 18.5) was significantly associated with an increased risk of cognitive impairment in middle-aged and older adults, with an adjusted hazard ratio (HR) of 1.63 (95% CI: 1.12–2.37), possibly due to malnutrition or other underlying health conditions (49). Higher fat mass and lean body mass have been shown to reduce the risk of cognitive impairment, particularly in women, possibly through neuroprotective mechanisms such as greater energy reserves and hormonal regulation (54). Therefore, we suggest older people, especially the females to prevent underweight by ensuring adequate nutrition, particularly protein and essential vitamins, while avoiding excessive weight loss that could compromise muscle mass.

The correlation between daytime dysfunction and cognitive impairment is statistically significant in the overall population. However, stratified analysis by ethnicity reveals that this association is primarily observed among the Han, Tibetan, and Yi ethnic groups, with the Yi exhibiting the most pronounced effects, followed by the Tibetan. Compared to Yi individuals without daytime dysfunction, those with severe daytime dysfunction exhibit a 3.28-fold increased risk of mild cognitive impairment and a 4.04-fold increased risk of moderate to severe cognitive impairment. However, this association is not significant among the Qiang and Uyghur groups, potentially due to cultural and religious practices. The Qiang people’s traditional beliefs emphasize fearlessness and reverence for nature, promoting a submissive attitude toward fate (55). These beliefs play a crucial role in psychological regulation and maintaining social order (55–57). The majority of Uyghurs practice Islam, which offers strong spiritual support and comfort, helping them maintain a positive outlook in the face of life’s pressures and challenges. Religious practices such as prayer, fasting, and participating in religious ceremonies can alleviate anxiety and depression (58). Besides, Islam places great emphasis on community, and through collective prayers and other religious activities, Uyghur individuals strengthen social ties and cultivate a sense of belonging, ultimately enhancing their psychological well-being and overall happiness (59, 60). These factors may potentially attenuate the impact of poor sleep quality on cognitive function. Additionally, the absence of an observed correlation between daytime dysfunction and cognitive impairment among the Qiang and Uyghur groups might also be due to insufficient sample sizes for these individual ethnic groups.

Our findings indicate that 47.7% of middle-aged and older adults surveyed in western China reported poor sleep quality, suggesting that nearly half of this population experiences suboptimal sleep. Furthermore, cognitive impairment was observed in 15.3% of the participants. Based our results, we recommend that individuals aged 50 years and older to maintain an optimal sleep duration of 6–7 h (38) and prioritize addressing daytime dysfunction. Short daytime naps, ideally restricted to approximately 20 min, may serve as an effective strategy to mitigate daytime dysfunction and enhance overall cognitive health (20).

This study, characterized by a large sample size, utilized baseline data from the West-China Health and Aging Trend (WCHAT) to investigate the association between sleep and cognition. The sample encompasses multiple locations and includes participants from 10 different ethnic groups, with an in-depth analysis of the five most populous ethnic groups. The ethnic representativeness of the sample lends considerable external validity to the conclusions drawn from this study. Furthermore, we accounted for confounding factors that impact sleep and cognition, such as age, gender, educational level, marital status, and chronic diseases, thereby bolstering the reliability of our findings. Furthermore, all survey personnel received systematic and professional training, which improved the consistency and quality of data collection. Certainly, this study also has certain limitations: Firstly, the data is cross-sectional, which precludes the establishment of causal relationships between the variables. Second, the self-reported nature of sleep quality may introduce recall bias, affecting the observed association between sleep quality and cognitive impairment. Finally, although we adjusted for several relevant confounders, there may still be some potential confounders that were not measured. In the future, the WCHAT will continue to follow up with subjects annually to further explore the longitudinal relationship between changes in sleep quality and cognition impairment. We also intend to enhance objective sleep assessments, such as actigraphy or polysomnography (PSG), along with comprehensive cognitive evaluations in small community and hospital cohorts, to further investigate and validate our current research findings.
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Less than once a week (1 score) 0.98 (0.45-1.91) 0.956 0.29(0.02-134) 0219

Once or twice a week (2 score) 06(0.18-1.53) 0345 0.00 (0-1.44) 0.967

‘Three or more times a week (3 score) 112(05-2.25) 0.761 2(0.66-4.93) 0.168

BMIW]

Normal weight 1.0 (Ref) 1.0 (Ref)

Underweight 162 (1.03-2.48) 0.029" 1.68(0.93-2.9) 0071

Overweight 085 (0.71-1.03) 0,098 0.64(0.48-0.86) 0.003*
Obesity 105 (0.85-1.29) 0,636 0,53 (036-0.75) <0.001"

Smoking history

No 1.0 (Ref) 1.0 (Ref)

Yes 108 (0.82-142) 0577 114 (0.72-1.77) 0572
Drinking alcohol

No 1.0 (Ref) 1.0 (Ref)

Yes. 095 (0.77-1.17) 0.645 0.84(0.59-1.17) 0302

Adjusted for age, gender, educational level, marital status and chronic disease. Other
Cl, cognitive impairment; Ref, reference.
‘Pearsons chi-squared test for categorical variables. Significance at p < 0.05.

ther ethnics including Zhuang, Manchu, Hui, Mongolia, Tujia ethnics.
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