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Background: Cognitive impairment as a complication in post-stroke patients has high prevalence throughout the world. However, few studies have focused on the older adult stroke survivors and explored their prevalence and factors of post-stroke cognitive impairment (PSCI). The study aims to evaluate the cognitive status of stroke patients in Hunan Province, China and to determine the potential risk factors associated with PSCI in order to identify the older adult population in advance and promote healthy aging.

Methods: This cross-sectional study was carried out from August to December, 2021. A total of 520 stroke survivors from 6 tertiary hospitals were randomly selected. The information was collected using the general questionnaire, the Barthel Index Rating Scale and the Mini-mental State Examination (MMSE). Analysis was based on descriptive statistics, chi-square test and the significant variables were included in multivariate logistic regression. The reporting of this cross-sectional study followed the STROBE checklist.

Results: A total of 195 older adults (40.37%) were screened for cognitive impairment based on the results of the MMSE score. Patients in the PSCI group had a higher proportion of individuals aged 70 or older (35.90% vs. 24.65%, p<0.001). The potential risk factors for post-stroke cognitive impairment in older adults were being aged between 70 and 79 years old (OR = 3.973, 95% CI, 2.346–6.729, p<0.001), being aged 80 years or older (OR = 3.590, 95% CI, 1.373–9.387, p = 0.009), having a low level of education (OR = 9.183, 95% CI, 5.341–15.789, p<0.001), having hypertension (OR = 1.756, 95% CI, 1.121–2.753, p = 0.014), and having a dominant hemisphere lesion (OR = 1.880, 95% CI, 1.193–2.962, p<0.001).

Conclusion: The prevalence of PSCI was high among Chinese older adults, particularly those aged 80 years or older. The factors identified in our study could assist in the early identification of older adults at risk, develop personalized management plans, and promote healthy aging.
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Introduction

Stroke is one of the main causes of disability and death worldwide (1, 2). According to the American College of Cardiology, more than 100 million people suffer from stroke each year, resulting in over 6.55 million deaths and 143 million DALYs (3). The impact of stroke on the economy, physical health, and psychological wellbeing has been particularly pronounced, resulting in a significant burden of disease (4).About one-third of stroke survivors are likely to experience post-stroke cognitive impairment (PSCI), which is characterized by a decline in cognitive function, including impaired concentration, memory loss, reduced spatial awareness, and decreased perception and executive abilities (5). Furthermore, mild stroke can impact cognition, leading to potential consequences on returning to work, daily living, and overall quality of life (6, 7). A systematic review and meta-analysis found that post-stroke neurocognitive impairment affects 41.4% of stroke survivors in the US, and is more prevalent in other countries, with rates of 58.5% in Australia, 55.3% in Singapore, and 45.1% in India (8). Additionally, it is crucial to note that cognitive function can deteriorate further over time (6). A 5-year follow-up study found that almost half of the individuals who experienced PSCI eventually developed post-stroke dementia (PSD) (9). Without appropriate intervention, cognitive decline can progress to PSD, which is associated with increased mortality risk and reduced median survival time of 5.1 years compared to 8.8 years for stroke survivors without cognitive dysfunction (10). Due to the lack of consensus on the best rehabilitation intervention for PSCI, optimal treatment approaches are yet to be determined (11, 12). Hence, it is of paramount importance to closely pay attention to the changes in cognitive function following stroke and identify individuals with cognitive impairment for personalized management at an early stage.

Over the past few decades, the high-quality development of the global economy and society has resulted in a widespread trend of reduced fertility rates and consistently increasing life expectancies, which has led to the proliferation of deep aging. Currently, developed countries have already entered a phase of super aging, while China are in the early stage of it (13). Studies have shown that there was a strong association between age and the prevalence of cognitive impairment among stroke survivors, with a progressive increase observed in individuals aged 65–85 years starting from the fifth year post-stroke (14). Although amounts of researches have been dedicated to cognitive impairment after stroke in many industrialized countries, little has been done targeting the older adult population (15). To our knowledge, China has the largest older adult base in the world, and it’s estimated that the proportion of people aged 60 and above will rise from 12.4% in 2010 to 28.0% in 2040 (16). The aim of this study was to evaluate the cognitive status of stroke patients in Hunan Province, China and to determine the potential risk factors associated with PSCI in order to identify the older adult population in advance and promote healthy aging.



Methods


Study design and participants

A cross-sectional study was conducted in urban communities located in Hunan Province, China from August to December, 2021. The STROBE checklist was used to report the cross-sectional study.

By the end of 2020, the urban population in Changsha City was 8.3 million and in Hengyang City, it was 3.6064 million. The age-standardized incidence rate (per 100,000) of stroke in China was 200 in 2019 (17). Based on the known research scale and a significance level of 0.05, with an allowable error value of ±5%, we calculated that approximately 53,162 stroke patients existed in Changsha and Hengyang. By referring to specific statistical tables and using the corresponding sample size formula, we determined that a sample size of 397 was required. In view of some factors such as sample loss or non-cooperation, we increased the sample size by 30% to reduce potential errors. Ultimately, we determined the final sample size to be 520.

There are totally 16 tertiary hospitals in Changsha and 5 tertiary hospitals in Hengyang, Hunan Province, China. All of these hospitals are general hospitals with numerous departments and ample bed capacity for providing comprehensive medical services. Each hospital was numbered from 01 to 21, and we selected six tertiary hospitals using the cluster sampling method and computer-generated random numbers. The selection was made to meet the required sample size for our study. We obtained patients’ medical information from the medical records department of these six hospitals. Patients who were diagnosed with first-time ischemic stroke and at least 3 months, aged 60 years and above, resided in the urban areas of Changsha or Hengyang communities, with no difficulty in reading comprehension and provided the written informed consent were eligible for the study. According to the Chinese guidelines for the diagnosis and treatment of acute ischemic stroke 2018, the diagnostic criteria for ischemic stroke were the presence of neuroimaging ischemic lesions, or signs or symptoms lasting for more than 24 h (18). Exclusion criteria for patients included a history of cognitive impairment or dementia before the stroke event which was diagnosed by the test of neuropsychology, biomarker assessments, self-report from patients and reports from individuals familiar with the patient (19). Patients suffering from malignant diseases was also be excluded.



Data collection

Initially, we contacted eligible patients by phone according to their medical records, explaining the study’s purpose and methods to them, and ensuring that their participation was voluntary. Following this, a face-to-face survey was conducted at the Community Health Service Center, where participants were required to sign an informed consent form and questionnaires were distributed by uniformly trained researchers. The researchers would explain any questions the participants may have during the completion process. Any questions raised by the participants during the completion process were explained by the researchers. Once the questionnaires were completed, the researchers checked them for completeness and accuracy of medical information on spot. This study was approved by the Ethics Committee of University of South China (no.4304083006772).



Study instrument

The general questionnaire was used to collect demographic and medical information of the research subjects. The demographic data included age (60–69 years, 70–79 years, or ≥ 80 years), gender (male or female), pre-retirement occupation (physical labor or mental labor), and marital status (married or other). Educational background and economic income were also self-reported by the participants. The educational background was divided into two levels according to the education system in China: low education experience included education at the elementary school level or below (≤6 years), and high education experience included education at the secondary school level or above (>6 years). According to the Hunan Provincial Bureau of Statistics, the average monthly income of employees was $1055.8 in 2021, which was used as the threshold value for economic income in our study. In terms of lifestyle, the patient’s participation in rehabilitation training after discharge was categorized as either “yes” or “no.” Smoking and drinking status were classified as “yes,” “used to be,” or “no. Regarding medical information, we collected diabetes (yes or no), hypertension (yes or no), time after stroke (3–6 months, or 6–12 months or >12 months), lesion location (non-dominant hemisphere or dominant hemisphere) based on the medical records.

The activity ability of individuals was assessed using the Barthel Index Rating Scale, which was developed by American scholars Dorothy Barthel and Florence Mahney in 1965. This scale measures an individual’s ability to perform activities of daily living and assigns scores ranging from 0 to 100 points. Scores between 0 and 20 are considered severe, while scores between 21 and 60 are classified as moderate. Scores between 61 and 90 indicate a mild disability, while scores between 91 and 100 indicate no disability at all.25 In our study, we grouped the scores into two categories: no disability (91–100) or limited disability (≤90).

The Mini-Mental State Examination (MMSE) was developed by Folstein et al. in 1975 and is widely used as a screening tool for cognitive impairment. The Chinese version of MMSE was revised by Mingyuan Zhang et al. and we have obtained the permission for using it. It consists of seven dimensions, including temporal and place orientation, verbal immediate memory, attention and computation, delayed memory, naming, visual space, verbal repetition, comprehension, and expression. Each item is scored on a scale of 0 to 1 point, and the total score ranges from 0 to 30 points. This test can be completed in 5–10 min. Cognitive impairment is indicated when the total score is ≤20 for individuals with low education level (≤6 years), and ≤ 24 for those with high education level (>6 years), according to the Shanghai Mental Health Center (20). The MMSE is a quick and reliable tool with a high Youden index, and a balanced trade-off between sensitivity and specificity (21).



Data analyzes

Data were analyzed using SPSS 25.0 statistical software. Frequency and percentage were used to describe the categorical variables of post-stroke patients’ general and medical characteristics. We also utilized descriptive statistics to explore the frequency of cognitive impairment among different groups, and the chi-square test was applied to analyze whether there were significant differences in the groups of categorical variables including age, gender, pre-retirement occupation, marital status, educational background, economic income, rehabilitation training, activity ability, smoking status, drinking status, disease history about diabetes and hypertension, time after stroke and lesion location. Furthermore, to identify the potential risk factors associated with post-stroke cognitive impairment, the multivariate logistic regression including the significant variables from the univariate analysis was performed. We computed odds ratios (ORs) and 95% confidence intervals to estimate the level of association between variables. Statistical significance was set at p < 0.05.




Results


Baseline characteristics of research subjects

We distributed 520 questionnaires, and 483 questionnaires were collected after excluding 37 invalid questionnaires with missing items. The collection efficiency was 92.88%. The demographic and medical characteristics of the sample were outlined in Table 1. In the total sample, there were 312 subjects, with the highest number in the 60–69 years age group (64.60%), followed by 141 subjects aged 70–79 years (29.19%), and 30 subjects in the age group of ≥80 years (6.21%). Females accounted for 51.97% of participants, while males accounted for 48.03%. Approximately 47.62% of patients had an elementary school education or below. The majority of patients were married (78.47%), and 64.60% of patients had engaged in physical labor before retirement. Additionally, 62.94% of patients had a household monthly income higher than the Hunan province mean wage standard ($1055.8). Furthermore, 128 patients (26.50%) reported smoking behavior, while 190 patients (39.34%) reported drinking behavior. The proportions of participants with limited activity ability, rehabilitation training experience, diabetes, or hypertension were 74.95, 40.99, 32.30, and 59.63%, respectively. In terms of stroke information, the majority of patients were 6–12 months post-stroke (54.66%), and 280 patients (57.97%) had lesions located in the non-dominant hemisphere.



TABLE 1 Demographic and medical characteristics of older adult stroke survivors.
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Prevalence of cognitive impairment among older adult stroke survivors

A total of 195 older adults (40.37%) were screened for cognitive impairment based on the results of the MMSE score (Table 2). Patients in the PSCI group had a higher proportion of individuals aged 70 or older (35.90% vs. 24.65%, p<0.001), with low education experience (75.38% vs. 28.82%, p<0.001) and hypertension (67.18% vs. 54.51%, p = 0.005), and their lesion location were more likely to be dominant hemisphere (48.72% vs. 37.50%, p = 0.014) compared to the Non-PSCI group. The proportion of Non-PSCI group patients who were engaged in physical labor before retiring is higher compared to the PSCI group patients (74.31% vs. 50.26%, p<0.001). The PSCI group of patients had a slightly lower frequency of limited activity ability than the Non-PSCI group (68.21% vs. 79.51%, p = 0.005). However, the number of individuals with activity ability limitations is more than twice as much as the unlimited population (68.21% vs. 31.79%) in the PSCI group.



TABLE 2 Chi-square test for differences in demographic and medical characteristics between groups.
[image: Table2]

As shown in Figure 1, the prevalence of PSCI increased with age, patients aged 80 or older had the highest incidence reaching 73.33%. The prevalence decreased as the number of years of schooling increased (18.97% vs. 63.91%, p<0.001). Patients who engaged in mental labor before retirement had a higher prevalence compared to those engaged in physical labor (56.73% vs. 31.41%, p<0.001). Furthermore, a significant difference in prevalence was observed based on activity ability (51.24% vs. 36.74%, p<0.01). Regarding medical characteristics, patients with hypertension had a higher prevalence compared to those without hypertension (45.49% vs. 32.82%, p<0.01). The prevalence of PSCI in the dominant hemisphere was significantly higher than that in the non-dominant hemisphere (46.80% vs. 35.71%, p<0.05).

[image: Figure 1]

FIGURE 1
 Prevalence of PSCI in different groups. (A) Prevalence of PSCI in different age groups; (B) Prevalence of PSCI in different education background groups; (C) Prevalence of PSCI in different pre-retirement occupation groups; (D) Prevalence of PSCI in different activity ability groups; (E) Prevalence of PSCI in different hypertension situation groups; (F) Prevalence of PSCI in different lesion location; ns means no significance; *p < 0.05; **p < 0.01; ***p < 0.001.




Factors of older adult post-stroke cognitive impairment patients

Differences in demographic and medical characteristics between PSCI group and Non-PSCI group were reported in Table 2. Age, educational background, pre-retirement occupation, activity ability, hypertension status and lesion location were found to be significantly associated with PSCI in older adult stroke survivors based on the univariate analysis (p<0.05). These variables were included in multivariate logistic regression analysis to explore risk factors for influencing PSCI in older adults, with the Non-PSCI group as the reference. Association of demographic and medical information with PSCI group compared to the Non-PSCI group was shown in Figure 2. Table 3 showed that patients aged 70 years old or older were more likely to have PSCI compared to patients of 60–69 years old (OR = 3.973, p<0.001; OR = 3.590, p = 0.009). Low education experience may be a risk factor with PSCI in the older adult population (OR = 9.183, p<0.001). Patients with hypertension (OR = 1.75, p = 0.014) and those with dominant hemisphere lesions (OR = 1.880, p<0.001) were also at increased risk for suffering from PSCI compared with older adults without hypertension and with non-dominant hemisphere lesions. There was no significant association between pre-retirement occupation and activity ability with the occurrence of PSCI.

[image: Figure 2]

FIGURE 2
 Association of demographic and medical information with PSCI group compared with Non-PSCI group.




TABLE 3 Multivariate logistic regression analyzes for potential predictors of PSCI in the older adult population.
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Discussion

This cross-sectional study investigated the prevalence of PSCI and potential risk factors of cognitive impairment among older adult stroke survivors in Hunan Province, China. The study estimated a prevalence rate of 40.73% for PSCI in older adult patients. Some characteristics including 70 years old or older, low education experience, hypertension and dominant hemisphere lesions were identified as risk factors for PSCI in older adults.

On a global scale, the occurrence rate of PSCI is considerable. A synthesis of 13 studies conducted by the Stroke and Cognition Consortium (STROKOG) across 8 countries found that 44% of stroke survivors had global cognitive impairment, with 30–35% experiencing domain-specific impairments (22). But the prevalence rates of PSCI vary across different studies, which may be attributed to differences in population characteristics, study settings, assessment timing, cognitive tests used, and cutoff values (23). In our study, we utilized the authorized Chinese version of the MMSE scale, which was adapted to align with the cultural background and characteristics of the Chinese study population. This ensured the precision and accuracy of the measurement results. Our study found a cognitive impairment rate of 40.73% in older adult stroke patients. Comparatively, another study conducted on the older adult population reported a lower prevalence rate of cognitive impairment at 22.24% (24). This difference may be attributed to the focus on the older adult population with stroke, as stroke is a neurological condition that affects blood supply to the brain and can impair cognitive function, thereby increasing the risk of cognitive impairment (5). As this study reported, individuals aged 70 and above was the potential risk factor of PSCI. According to the most recent study conducted in China, individuals aged 75 and above accounted for over 80% of the total PSCI population (25). China’s efforts in older adult healthcare began relatively late, resulting in most individuals undergoing the natural aging process as they grow older, which brought decreased physical capabilities without the involvement of healthcare and maintenance. This age-related decline in physical function and activity has a significant impact on overall health (26). We found that nearly half of the older adult stroke patients exhibited cognitive impairment, although the overall prevalence was not particularly high. This could be attributed to limitations in our sample source, which was restricted to residents of secondary cities’ communities, predominantly in the 60–69 age group. However, we observed a remarkably high occurrence of cognitive impairment among individuals aged 80 and above, reaching 73.33%. The aging population has become a significant national challenge for China in this century. The number of individuals aged 60 and above is projected to exceed 300 million during the “Fourteenth Five-Year Plan” period, officially marking the transition into the stage of moderate aging. In the context of rapid growth in the older adult population, the size of the older adult stroke population is also expanding (24). Given that cognitive impairment is a significant complication of stroke, there is a pressing need for more research on cognitive impairment in older adults. It is crucial to identify individuals at risk for PSCI as early as possible in order to promote active aging.

This study also observed differences in the prevalence of PSCI among individuals with different educational background, occupational nature before retirement, activity ability, blood pressure, and lesion locations which are consistent with other studies in various countries (27–29). Specifically, when discussing the prevalence of PSCI under different conditions, this study found that the proportion of stroke patients who engaged in mental labor before retirement who suffer from cognitive impairment was actually higher than that of those involved in physical labor, which differs from previous research (25). The number of participants engaged in mental labor in this study was relatively small, approximately half of the number of participants engaged in physical labor. This may be a contributing factor to the higher prevalence of PSCI compared to physical workers. Regular activity is crucial for protecting and improving cognitive function (30). However, the proportion of older adult without limited activity ability who develop PSCI was higher than that of those with physical disability in our study. In this study, as it focused on older adults, approximately 75% of the sample had varying degrees of limited activity ability. Consequently, the population of individuals with good physical function was relatively small, resulting in a higher proportion of stroke patients without limited activity ability in terms of PSCI incidence. On the other hand, within the PSCI population of this study, around 70% had dysfunction in their activity ability, indicating a generally poor physical function among PSCI individuals.

This study also demonstrated that different educational background were associated with the cognitive function in older adult stroke patients. Cognitive function refers to the ability to utilize and interpret knowledge for problem-solving, and it is positively associated with literacy. Individuals with higher educational background are more likely to possess scientific literacy, allowing them to acquire knowledge about their condition and utilize relevant health education resources. Conversely, survivors with lower education level tend to have poor understanding of disease-related knowledge and low compliance. They usually neglect their changes in symptoms and function, failing to intervene in the progression of complications, ultimately leading to more severe health outcomes (31). This may explain why individuals with lower level of education are more prone to experiencing impairment in cognitive function. In addition, hypertension is also the factor of PSCI according to our study. Generally, hypertensive patients tend to have poor self-management ability, scoring low in areas such as diet, exercise, lifestyle habits, and management of risk factors (32). This may contribute to a certain degree of harm to patients’ overall health. At the same time, hypertension is a kind of cerebrovascular disease which is one of the main causes of cognitive impairment. It will impair the structural integrity and network function, promote neurovascular dysfunction, blood–brain barrier disruption, lacunar infarcts, and white matter damage, all of which contribute to the exacerbation of cognitive decline. Studies have shown that hypertension is the most common risk factor for cognitive impairment and significantly increases the risk of cognitive impairment in older adults and exacerbates the development of Alzheimer’s disease (33). Gottesman et al. (34) conducted a 20-year follow-up study on 13,476 hypertensive patients and found a significant association between elevated systolic blood pressure and late-life cognitive decline. Recent prospective studies have also found that compared to individuals with normal midlife to late-life blood pressure, those with persistent hypertension have an increased risk of dementia (35). The lesion location is also an important factor of PSCI in this study which is consistent with other studies (36, 37). The dominant hemisphere is typically responsible for a range of cognitive functions, including language, spatial cognition, memory, and executive functioning. When a cerebrovascular accident, especially a stroke, occurs and affects the dominant hemisphere, it can lead to cognitive impairments. However, the specific infarct locations have not been clearly defined yet. Zhao et al. (38). suggested that left cerebral hemisphere, left basal ganglia, left frontal lobe, left thalamus, and PSCI have been associated significantly.

There are some limitations that should be noted. First, this study made use of a cross-sectional design which cannot determine the casual relationship between variables. It can only analyze the potential predicators of PSCI. Second, the study population was limited to Hunan province, and future research should conduct nationwide multicenter investigations specifically targeting older adult stroke patients. Third, the baseline stroke severity was not assessed due to the absence of NIHSS measurements. Forth, there were insufficient variables recorded in our study. We will combine with more measurable variables in the medical field for analysis in future studies. Additionally, the specific types and duration of rehabilitation training were not clearly defined in our study. The heterogeneity of the population might have grouped individuals into the same category, which could be a reason why the study did not find any impact of rehabilitative exercises on cognitive function.



Conclusion

The prevalence of post-stroke cognitive impairment in older adult patients was 40.73% in this cross-sectional study, and it varied among age, educational background, pre-retirement nature, activity ability, hypertension and lesion location. The results also revealed that the potential risk factors of cognitive impairment were advanced age (≥70 years old), low educational level, hypertension, and dominant hemisphere lesion. We hope these characteristics could help identify people at risk as early as possible and tailored intervention should be performed for them.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by Ethics Committee of University of South China. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

YH: Conceptualization, Formal Analysis, Funding acquisition, Methodology, Software, Writing – original draft. QW: Formal Analysis, Investigation, Software, Writing – original draft. PZ: Writing – review & editing. GH: Supervision, Writing – review & editing. YZ: Supervision, Writing – review & editing. JY: Conceptualization, Funding acquisition, Investigation, Supervision, Writing – review & editing.



Funding

This study was supported by the Excellent Youth Foundation of Educational Commission of Hunan Province, China [grant number: 20b495], the Guidance Projects of Science and Technology Department of Hengyang, Hunan Province, China [grant number: s2018F9C31022244 and 2019124] as well as the Research Project of Hunan Provincial Health Commission [grant number: B202314057822].



Acknowledgments

We gratefully thank all of the study subjects for their participation and express our gratitude to the team led by Mingyuan Zhang for their efforts in translating the MMSE scale, which provided us with a valuable measurement for our research.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Zhang,G, Pan,Y, Zhang,R, Wang,M, Meng,X, Li,Z , et al. Prevalence and prognostic significance of malnutrition risk in patients with acute ischemic stroke: results from the third China National Stroke Registry. Stroke. (2022) 53:111–9. doi: 10.1161/STROKEAHA.121.034366 

 2. GBD 2019 Risk Factors Collaborators. Global burden of 87 risk factors in 204 countries and territories, 1990-2019: a systematic analysis for the global burden of disease study 2019. Lancet. (2020) 396:1223–49. doi: 10.1016/S0140-6736(20)30752-2 

 3. Roth,GA, Mensah,GA, and Fuster,V. The global burden of cardiovascular diseases and risks: a compass for global action. J Am Coll Cardiol. (2020) 76:2980–1. doi: 10.1016/j.jacc.2020.11.021 

 4. Tan,E, Gao,L, Collier,JM, Ellery,F, Dewey,HM, Bernhardt,J , et al. The economic and health burden of stroke among younger adults in Australia from a societal perspective. BMC Public Health. (2022) 22:218. doi: 10.1186/s12889-021-12400-5 

 5. Mijajlović,MD, Pavlović,A, Brainin,M, Heiss,WD, Quinn,TJ, Ihle-Hansen,HB , et al. Post-stroke dementia–a comprehensive review. BMC Med. (2017) 15:11. doi: 10.1186/s12916-017-0779-7 

 6. Rohde,D, Gaynor,E, Large,M, Mellon,L, Hall,P, Brewer,L , et al. The impact of cognitive impairment on Poststroke outcomes: a 5-year follow-up. J Geriatr Psychiatry Neurol. (2019) 32:275–81. doi: 10.1177/0891988719853044 

 7. Fride,Y, Adamit,T, Maeir,A, Ben Assayag,E, Bornstein,NM, Korczyn,AD , et al. What are the correlates of cognition and participation to return to work after first ever mild stroke? Top Stroke Rehabil. (2015) 22:317–25. doi: 10.1179/1074935714Z.0000000013 

 8. Barbay,M, Diouf,M, Roussel,M, and Godefroy,O, GRECOGVASC study group. Systematic review and Meta-analysis of prevalence in post-stroke neurocognitive disorders in hospital-based studies. Dement Geriatr Cogn Disord. (2018) 46:322–34. doi: 10.1159/000492920 

 9. Gillespie,DC, Bowen,A, Chung,CS, Cockburn,J, Knapp,P, and Pollock,A. Rehabilitation for post-stroke cognitive impairment: an overview of recommendations arising from systematic reviews of current evidence. Clin Rehabil. (2015) 29:120–8. doi: 10.1177/0269215514538982 

 10. Droś,J, and Klimkowicz-Mrowiec,A. Current view on post-stroke dementia. Psychogeriatrics. (2021) 21:407–17. doi: 10.1111/psyg.12666 

 11. Zhao,Q, Wang,X, Wang,T, Dmytriw,AA, Zhang,X, Yang,K , et al. Cognitive rehabilitation interventions after stroke: protocol for a systematic review and meta-analysis of randomized controlled trials. Syst Rev. (2021) 10:66. doi: 10.1186/s13643-021-01607-7 

 12. Molad,J, Hallevi,H, Korczyn,AD, Kliper,E, Auriel,E, Bornstein,NM , et al. Vascular and neurodegenerative markers for the prediction of post-stroke cognitive impairment: results from the TABASCO study. J Alzheimers Dis. (2019) 70:889–98. doi: 10.3233/JAD-190339 

 13. Wu,L, Huang,Z, and Pan,Z. The spatiality and driving forces of population ageing in China. PLoS One. (2021) 16:e0243559. doi: 10.1371/journal.pone.0243559 

 14. Douiri,A, Rudd,AG, and Wolfe,CD. Prevalence of poststroke cognitive impairment: South London stroke register 1995–2010. Stroke. (2013) 44:138–45. doi: 10.1161/STROKEAHA.112.670844 

 15. Mahadevan,S, Chan,MF, Moghadas,M, Shetty,M, Burke,DT, Al-Rasadi,K , et al. Post-stroke psychiatric and cognitive symptoms in West Asia, South Asia and Africa: a systematic review and Meta-analysis. J Clin Med. (2021) 10:3655. doi: 10.3390/jcm10163655 

 16. Thomas,SA, Qiu,Z, Chapman,A, Liu,S, and Browning,CJ. Editorial: chronic illness and ageing in China. Front Public Health. (2020) 8:104. doi: 10.3389/fpubh.2020.00104 

 17. Sun,T, Chen,S, Wu,K, Sun,M, Zhang,X, and You,C. Trends in incidence and mortality of stroke in China from 1990 to 2019. Front Neurol. (2021) 12:759221. doi: 10.3389/fneur.2021.759221 

 18. Chinese Society of Neurology. Chinese stroke society. Chinese guidelines for diagnosis and treatment of acute ischemic stroke 2018. Zhonghua Shen Jing Za Zhi. (2018) 51:666–82. doi: 10.3760/cma.j.issn.1006-7876.2018.09.004

 19. Chen,YX, Liang,N, Li,XL, Yang,SH, Wang,YP, and Shi,NN. Diagnosis and treatment for mild cognitive impairment: a systematic review of clinical practice guidelines and consensus statements. Front Neurol. (2021) 12:719849. doi: 10.3389/fneur.2021.719849 

 20. Manzekele Bin Kitoko,G, Vivalya,BMN, Vagheni,MM, Matonda Ma Nzuzi,T, Mampunza Lusambulu,S, Lelo,GM , et al. Psychological burden in stroke survivors and caregivers dyads at the rehabilitation Center of Kinshasa (Democratic Republic of Congo): a cross-sectional study. J Stroke Cerebrovasc Dis. (2022) 31:106447. doi: 10.1016/j.jstrokecerebrovasdis.2022.106447 

 21. Lees,RA, Hendry Ba,K, Broomfield,N, Stott,D, Larner,AJ, and Quinn,TJ. Cognitive assessment in stroke: feasibility and test properties using differing approaches to scoring of incomplete items. Int J Geriatr Psychiatry. (2017) 32:1072–8. doi: 10.1002/gps.4568 

 22. Lo,JW, Crawford,JD, Desmond,DW, Godefroy,O, Jokinen,H, Mahinrad,S , et al. Profile of and risk factors for poststroke cognitive impairment in diverse ethnoregional groups. Neurology. (2019) 93:e2257–71. doi: 10.1212/WNL.0000000000008612 

 23. Huang,YY, Chen,SD, Leng,XY, Kuo,K, Wang,ZT, Cui,M , et al. Post-stroke cognitive impairment: epidemiology, risk factors, and management. J Alzheimers Dis. (2022) 86:983–99. doi: 10.3233/JAD-215644 

 24. Qin,F, Luo,M, Xiong,Y, Zhang,N, Dai,Y, Kuang,W , et al. Prevalence and associated factors of cognitive impairment among the elderly population: a nationwide cross-sectional study in China. Front Public Health. (2022) 10:1032666. doi: 10.3389/fpubh.2022.1032666 

 25. He,A, Wang,Z, Wu,X, Sun,W, Yang,K, Feng,W , et al. Incidence of post-stroke cognitive impairment in patients with first-ever ischemic stroke: a multicenter cross-sectional study in China. Lancet Reg Health West Pac. (2023) 33:100687. doi: 10.1016/j.lanwpc.2023.100687 

 26. Zeng,Y. Gender differences in familial status, socioeconomics, functional capacities and wellbeing among oldest-old aged 80 years and above–China, 1998-2018. China CDC Wkly. (2021) 3:757–62. doi: 10.46234/ccdcw2021.188 

 27. Cherkos,K, Jember,G, Mihret,T, and Fentanew,M. Prevalence and associated factors of cognitive impairment among stroke survivors at comprehensive specialized hospitals in Northwest Ethiopia: multi-centered cross-sectional study. Vasc Health Risk Manag. (2023) 19:265–77. doi: 10.2147/VHRM.S405357 

 28. Kaddumukasa,MN, Kaddumukasa,M, Katabira,E, Sewankambo,N, Namujju,LD, and Goldstein,LB. Prevalence and predictors of post-stroke cognitive impairment among stroke survivors in Uganda. BMC Neurol. (2023) 23:166. doi: 10.1186/s12883-023-03212-8 

 29. Utomo,NP, and Pinzon,RT. Risk factors of cognitive impairment post-ischemic stroke. Egypt J Neurol Psychiatr Neurosurg. (2023) 59:55. doi: 10.1186/s41983-023-00654-2

 30. Viktorisson,A, Andersson,EM, Lundström,E, and Sunnerhagen,KS. Levels of physical activity before and after stroke in relation to early cognitive function. Sci Rep. (2021) 11:9078. doi: 10.1038/s41598-021-88606-9 

 31. Ursin,MH, Bergland,A, Fure,B, Tørstad,A, Tveit,A, and Ihle-Hansen,H. Balance and mobility as predictors of post-stroke cognitive impairment. Dement Geriatr Cogn Dis Extra. (2015) 5:203–11. doi: 10.1159/000381669 

 32. Li,R, Liang,N, Bu,F, and Hesketh,T. The effectiveness of self-Management of Hypertension in adults using Mobile health: systematic review and Meta-analysis. JMIR Mhealth Uhealth. (2020) 8:e17776. doi: 10.2196/17776 

 33. Ismail,Z, Black,SE, Camicioli,R, Chertkow,H, Herrmann,N, Laforce,R Jr, et al. Recommendations of the 5th Canadian consensus conference on the diagnosis and treatment of dementia. Alzheimers Dement. (2020) 16:1182–95. doi: 10.1002/alz.12105 

 34. Gottesman,RF, Schneider,AL, Albert,M, Alonso,A, Bandeen-Roche,K, Coker,L , et al. Midlife hypertension and 20-year cognitive change: the atherosclerosis risk in communities neurocognitive study. JAMA Neurol. (2014) 71:1218–27. doi: 10.1001/jamaneurol.2014.1646 

 35. Walker,KA, Sharrett,AR, Wu,A, Schneider,ALC, Albert,M, Lutsey,PL , et al. Association of Midlife to late-life blood pressure patterns with incident dementia. JAMA. (2019) 322:535–45. doi: 10.1001/jama.2019.10575 

 36. Schellhorn,T, Aamodt,EB, Lydersen,S, Aam,S, Wyller,TB, Saltvedt,I , et al. Clinically accessible neuroimaging predictors of post-stroke neurocognitive disorder: a prospective observational study. BMC Neurol. (2021) 21:89. doi: 10.1186/s12883-021-02117-8 

 37. Ohlmeier,L, Nannoni,S, Pallucca,C, Brown,RB, Loubiere,L, Markus,HS , et al. Prevalence of, and risk factors for, cognitive impairment in lacunar stroke. Int J Stroke. (2023) 18:62–9. doi: 10.1177/17474930211064965 

 38. Zhao,L, Biesbroek,JM, Shi,L, Liu,W, Kuijf,HJ, Chu,WW , et al. Strategic infarct location for post-stroke cognitive impairment: a multivariate lesion-symptom mapping study. J Cereb Blood Flow Metab. (2018) 38:1299–311. doi: 10.1177/0271678X17728162 



OPS/images/fpubh-11-1254126-t003.jpg
Variable OR 95%Cl P-vals

Age

60-69years Ref

70-79years 3973 2346-6.729 <0.001
280years 359 1373-9.387 0.009

Educational background
Low education experience 9.183 5.341-15.789 <0.001
High education experience Ref

Pre-retirement occupation

Physical labor Ref

Mental labor 0927 0.539-1.594 0.784
Activity ability

Not limited Ref

Limited 0722 0.438-1.193 0204
Hypertension

No Ref

Yes 1756 11212753 0014

Lesion location
Non-dominant hemisphere Ref

Dominant hemisphere 188 1.193-2.962 <0.001





OPS/images/fpubh-11-1254126-t001.jpg
Variable Frequency (N) Percentage (%)

Age
60-69years 312 6460
70-79years 141 29.19
280years 30 621
Gender

Female 251 5197
Male 232 4803

Educational background

Low education experience 230 4762
High education experience 253 5238
Marital status

Married 379 7847
Other 104 2153

Pre-retirement occupation
Physical labor 312 6460
Mental labor 71 3540

Economic income

<$1055.8 per month 179 37.06
281055.8 per month 304 6294
Activity ability

Not limited 121 2505
Limited 362 7495

Rehabilitation training

No 285 59.01
Yes 198 40.99
Smoking

No 355 73.50
Yes 128 26.50
Drinking

No 293 60.66
Yes 190 39.34
Diabetes

No 327 67.70
Yes 156 3230
Hypertension

No 195 4047
Yes 288 59.63

Time after stroke

3-6months 142 2940
6-12months 264 5466
>12months 77 1594
Lesion location

Non-dominant hemisphere 280 57.97

Dominant hemisphere 203 4203





OPS/images/fpubh-11-1254126-t002.jpg
Variable Non-PSCI (N = 288) PSCI (N =195) Prevalence (%) p-value
Age

60-69years 209(7257) 103(52.82) 3301 <0.001
70-79years 71(24.65) 70(35.90) 49.65

280years 8(278) 22(11.28) 7333

Gender

Female 151 (5243) 100 (51.28) 3984 0804
Male 137 (47.60) 95 (48.72) 4095

Educational background

Low education experience 83 (28.82) 147 (75.38) 6391 <0001
High education experience 205(71.18) 48 (24.62) 18.97

Marital status

Married 23(77.43) 156 (80.00) 4116 0500
Other 65(22.57) 39 (20.00) 37.50

Pre-retirement occupation

Physical labor 214 (74.31) 98(50.26) 3141 <0.001
Mental labor 74(25.69) 97 (49.74) 5673

Economic income

<$1055.8 per month 104(36.11) 75 (38.46) 4190 0,600
281055.8 per month 184 (63.89) 120 (61.54) 3947

Activity ability

Not limited 59 (2049) 62(31.79) 5124 0.005
Limited 229(79.51) 133 (68.21) 3674

Rehabilitation training

No 163 (56.60) 122 (62.56) 4281 0191
Yes 125 (43.40) 73 (37.44) 3687

Smoking

No 207 (71.88) 148 (75.90) 4169 0326
Yes 81(28.13) 47 (24.10) 3672

Drinking

No 177 (61.46) 116 (59.49) 39.60 0.663
Yes 111(3854) 79 (40.51) 4158

Diabetes

No 191(6.32) 136 (69.74) 4159 0430
Yes 97 (33.68) 59(30.26) 3782

Hypertension

No 131 (45.49) 64(3282) 3282 0.005
Yes 157 (5451) 131 (67.18) 4549

Time after stroke

3-6months 86(29.86) 56 (28.72) 3944 0952
6-12months 157 (54.51) 107 (54.87) 4053
>12months 45 (15.63) 32(1641) 4156

Lesion location
Non-dominant hemisphere 180 (62.50) 100 (51.28) 3571 0014

Dominant hemisphere 108 (37.50) 95 (48.72) 46.80





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Prevalence and factors influencing cognitive impairment among the older adult stroke survivors: a cross-sectional study



		Introduction



		Methods



		Study design and participants



		Data collection



		Study instrument



		Data analyzes









		Results



		Baseline characteristics of research subjects



		Prevalence of cognitive impairment among older adult stroke survivors



		Factors of older adult post-stroke cognitive impairment patients









		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References



















OPS/images/fpubh-11-1254126-g001.jpg
g ¢ &8 =©
o (osduoNSANIOSd

High education
experience
No Hypertension With Hypertension

Low education
experience

8 8 3 &’ °
m (0SduoNsosdlIoSd

e
—
o7
Age(year)

Dominant
hemisphere

Non-dominant
‘hemisphere

8 8§ 8 |8 ¢ °

W (oSduoNHOSANIOSA

8 $8 8 2 °
W (osduoNsoSAIIOS

Limited

40
) .
o

Activity ability  Activity abilty
Not limited

8
O (19Sd-uoN+0sd)Iosd





OPS/images/fpubh-11-1254126-g002.jpg
6069 yesrs
70-79 years

280 years

Low education experience
High education experience
Physical labor

Mental labor

Not limited activity ability
Li
Without hypertension

ited activity ability

With hypertension
Non-dominant hemisphere
Dominant hemisphere

OR (95% CI)
reference
3.973 (2.346-6.729)
3.59 (1.373-9.387)
9.183 (5.341-15.789)
reference
reference
0,927 (0.539-1.594)
reference
0.722 (0.438-1.193)
reference
1.756 (1.121-2.753)
reference
1.88 (1.193-2.962)

'
'
]
'
'
—
! -
!
]
¥
g
[
'
-
]
o
]
T : T T 1
0 5 10 15

Odds ratio: PSCI group (n=195) vs Non-PSCI group (n=288)





OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Prevalence and factors influencing
cognitive impairment among the
older adult stroke survivors: a
cross-sectional study












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
& frontiers Frontiers in Public Health






