

[image: image1]
Association between blood pressure control status, visit-to-visit blood pressure variability, and cognitive function in elderly Chinese: A nationwide study












	
	TYPE Original Research
PUBLISHED 04 August 2022
DOI 10.3389/fpubh.2022.877192






Association between blood pressure control status, visit-to-visit blood pressure variability, and cognitive function in elderly Chinese: A nationwide study

Luxinyi Xu1,2†, Ying Yang1,2† and Dan Cui1,2*


1School of Public Health, Wuhan University, Wuhan, China

2Global Health Institute, Wuhan University, Wuhan, China

[image: image2]

OPEN ACCESS

EDITED BY
Asri Maharani, The University of Manchester, United Kingdom

REVIEWED BY
Xiaoli Shen, Qingdao University Medical College, China
 Vida Demarin, International Institute for Brain Health, Croatia

*CORRESPONDENCE
 Dan Cui, 00008766@whu.edu.cn

†ORCID
 Luxinyi Xu orcid.org/1681797
Ying Yang orcid.org/1532268

SPECIALTY SECTION
 This article was submitted to Aging and Public Health, a section of the journal Frontiers in Public Health

RECEIVED 16 February 2022
 ACCEPTED 12 July 2022
 PUBLISHED 04 August 2022

CITATION
 Xu L, Yang Y and Cui D (2022) Association between blood pressure control status, visit-to-visit blood pressure variability, and cognitive function in elderly Chinese: A nationwide study. Front. Public Health 10:877192. doi: 10.3389/fpubh.2022.877192

COPYRIGHT
 © 2022 Xu, Yang and Cui. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



Background: Cognitive function is a concern among the elderly, which is related to the quality of life, life expectancy, and economic burdens. The relationship between blood pressure (BP) control status, visit-to-visit BP variability, and cognitive function remains controversial.

Methods: We aimed to explore the association between BP control status at baseline, visit-to-visit BP variability, and cognitive function. This study included 3,511 elderlies in the China Health and Retirement Longitudinal Study, covering four waves for 7-year follow-up (baseline 2011, 2013, 2015, and 2018). BP was measured in Wave 2011, 2013, and 2015. Cognitive function was measured by Mini-Mental State Exam in Wave 2018. Participants were divided into two groups: mid-old group for reflecting midlife BP and cognition (45–59 years at baseline but aged 60 or over in Wave 2018), and old-old group for reflecting late-life BP and cognition (aged 60 or over at baseline). We use univariate analysis and general linear model to analyze.

Results: Late-life BP showed stronger associations with cognitive function than midlife BP. As to late-life BP control status, controlled hypertension group get higher cognitive score than uncontrolled hypertension group in language (adjusted β = −0.34, 95%CI −0.68 to 0.00), and untreated hypertension group in orientation (adjusted β = −0.41, 95%CI −0.72 to −0.11), language (adjusted β = −0.35, 95%CI −0.67 to −0.04), and total (adjusted β = −0.99, 95%CI −1.85 to −0.12). Regarding visit-to-visit BP variability, midlife visit-to-visit systolic blood pressure (SBP) variability was associated with language (adjusted β = −3.70, 95% CI −5.83 to −1.57), while late-life visit-to-visit SBP variability was associated with orientation (adjusted β = −2.99, 95% CI −4.84 to −1.14), recall (adjusted β = −1.69, 95% CI −2.89 to −0.48), language (adjusted β = −2.26, 95% CI −4.13 to −0.38), and total (adjusted β = −9.50, 95% CI −14.71 to −4.28); Midlife diastolic blood pressure (DBP) variability and pulse pressure (PP) variability showed a significant relationship with language (adjusted β = 3.25, 95% CI −1.31 to −5.19) and calculation (adjusted β = −0.26, 95% CI −0.47 to −0.04), respectively. No significant correlation was found between midlife BP control status, late-life visit-to-visit DBP variability, late-life visit-to-visit PP variability, and cognitive score. There was no significant correlation between BP and memory.

Conclusions: BP control status and visit-to-visit BP variability were significantly related to cognitive function among the Chinese elderly. Receiving effective late-life antihypertensive treatment and keeping SBP stable might contribute to prevent the development of cognitive impairment and dementia, especially for orientation and language function.
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Introduction

Dementia, an alarming problem among elderly patients, has reached 15.07 million and is predicted to rise to 22.2 million by 2030 in China (1). Dementia is characterized by a progressive decline in cognitive function until death, which will lower quality of life, shorten life expectancy, and even impose burdens on the family and society (2–4). Of note, it is estimated that the cost of treatment and care for the elderly with dementia is about 670 million to 900 million yuan annually in China (4). Paying attention to the cognitive function of the elderly is, therefore, an urgent problem for preventing mild cognitive impairment and dementia (5).

High blood pressure (BP) could cause cognitive decline via cerebral white matter lesions (6, 7). Central arterial stiffness increases with aging, leading to an increase in blood pressure as well as cerebral vascular damage (8, 9). Meanwhile, growing studies have confirmed the relationship between visit-to-visit BP variability and cognitive decline (7, 10, 11). It is found that per standard deviation increase in systolic blood pressure (SBP) and diastolic blood pressure (DBP), cerebral white matter lesions volume increased by 0.08 and 0.09 mL/y, respectively (7). Although the mechanism above has clearly demonstrated the relationship between aging, blood pressure, cognitive function, the evidence to support it by exploring the relationship between blood pressure and cognitive function in the follow-up population is still insufficient.

Progress has been made in proving the correlation between hypertension and cognitive impairment (12, 13), indicating that active antihypertensive treatment is of great significance to prevent cognitive impairment (14, 15), whereas there are still many controversies and deficiencies (16). Researchers focused on the association between midlife BP and late-life cognition, or late-life BP and late-life cognition. The majority of studies focused on the former, and found that midlife hypertension was an important risk factor for late-life cognitive impairment (14, 17, 18). For example, Gottesman et al. (15) also demonstrated that midlife hypertension, especially elevated SBP, was associated with decline in cognition, and emphasizing the importance of antihypertensive treatment in middle-age. In contrast, current studies on the relationship between late-life BP and cognition are inconsistent (14), some found that high late-life BP was risk factors for cognitive impairment (18, 19) while some indicated that there was no strong link between BP and dementia in older adults (18, 20, 21). In addition, previous studies have suggested that higher degree of visit-to-visit BP variability was related to higher risk of cognitive impairment and dementia (10, 20), indicating that further studies need to explore the relationship between BP variability and cognitive decline.

To date, previous studies mostly examined the influence of hypertension and antihypertensive treatment on cognitive impairment and dementia, rather than the quantitative relationship between blood pressure and cognitive function, ignoring that the decline in cognition is a progressive process (3, 22). Dementia patients tend to have a decline in the abilities of daily living, learning, work, and social communication (23). The Mini-Mental State Exam (MMSE) is the preferred scale for dementia screening (24, 25). Many studies have proved the high correlation between scores of each MMSE subitem and quality of life (26, 27), proving that subitem scores can provide more information than total scores, whereas studies always tend to focus only on the total MMSE score (20, 28–30). Thus, we aimed to analyze the relationship between BP and cognitive function of all dimensions to achieve detailed results.

The objectives of this study, was to explore the relationship between BP control status at baseline, visit-to-visit BP variability and cognitive scores in all cognitive dimensions in Chinese elderly for a 7-year follow-up, in order to contribute to provide some reference about BP controlling for preventing the development of cognitive impairment and dementia. We hypothesize that both variables were associated with cognition.



Methods


Data source

This study followed the STROBE Statement (31). We used data from the China Health and Retirement Longitudinal Study (CHARLS), a longitudinal survey conducted by National School of Development, Peking University. In the CHARLS, Chinese adults aged 45 years and older were investigated, and all samples were selected through a four-stage stratified multi-stage Precision Positioning System random sampling strategy, experiencing a step-by-step random selection of 28 provinces, 3 villages/communities, 150 counties, 80 households, 1 individual (32). The survey has been conducted since 2011 (baseline) and followed up every 2 or 3 years, up to now, three waves (2013, 2015, and 2018) national follow-up surveys have been conducted. In the four survey waves, 17,697 (Wave 2011), 18,254 (Wave 2013), 20,273 (Wave 2015) and 19,816 (Wave 2018) respondents were involved respectively, with respondent rates of 80.51, 82.63, 82.13, and 83.84% (33).



Study population

In the present study, elderly people who participated in all four waves of CHARLS survey were included as study sample, with the following inclusion criteria: (a) aged 60 and over in Wave 2018; (b) complete records of BP measurement in Wave 2011, Wave 2013 and Wave 2015; (c) complete data of cognitive function assessment in Wave 2011 and Wave 2018. The exclusion criteria were set as follows: (a) cognitive impairment in Wave 1, that is, the lowest 10% of cognitive assessment, which is widely used to exclude participants with bad cognition (34–36); (b) memory-related diseases; (c) disabilities, including brain damage/mental retardation, vision problem, hearing problem, and speech impediment. Finally, 3,511 individuals were included in this study. Figure 1 shows the flow chart of the sample selection.
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FIGURE 1
 Flow chart for the sample selection.


All individuals in this study were divided into two age groups (the mid-old and the old-old) based on their age at the baseline survey. According to the age classification of the World Health Organization (37), the mid-old group is defined as 45–59 years in Wave 2011 but aged 60 or over in Wave 2018, and the old-old group is defined as aged 60 or older in Wave 2011.



Blood pressure measurement and classification

Data of BP was obtained from Wave 2011, 2013, and 2015. According to participants' ages of each wave, BP of the mid-old and the old-old was measured in midlife and late-life, reflecting midlife BP and late-life BP, respectively.

SBP and DBP were measured by trained investigators using an Omron HEM-7200 (38). Subjects who had smoked, exercised, eaten, or drunk within half an hour before measurement would be excluded. Investigators would put the cuff around the individual's left arm, place the arm on a flat surface with the palm facing up and the upper arm equal to the level of the heart. Each subject would be measured three times, and the average BP was used as the subject's final BP value.



Exposure

Exposures included in this study covered two important aspects of midlife/late-life BP: (a) Midlife/late-life BP control status at baseline: according to “BP classification” and “antihypertensive treatment” in Wave 2011, there were four groups: controlled hypertension (normal BP with treatment), uncontrolled hypertension (high BP with treatment), untreated hypertension (high BP without treatment) and no hypertension (normal BP without treatment); (b) Midlife/late-life visit-to-visit BP variability was defined as the coefficient of variation (calculated as standard deviation divided by mean) (39) of three BP measurements (measured in Wave 2011, Wave 2013, and Wave 2015). Visit-to-visit systolic BP variability, diastolic BP variability, and pulse pressure (PP) variability were calculated. PP was equal to SBP minus DBP.

“BP classification” used BP measurement data in Wave 2011 and classified according to Guidelines for the Prevention and Treatment of Hypertension in China (Revised 2018) (40): “high BP” was defined as SBP ≥ 140 and/or DBP ≥ 90, and “normal BP” was defined as SBP <140 and DBP <90.

“Antihypertensive treatment” in Wave 2011 was obtained by asking “Are you now taking any of the following treatments to treat hypertension?” If the answer is “Chinese traditional medicine,” “western modern medicine,” or “other treatments”, the patient is considered to “with treatment”. If the answer is “none of the above”, the patient is considered to “without treatment”.



Outcomes

The main outcomes in this study were cognitive function scores. Cognitive function was assessed by using MMSE in Wave 2018. MMSE was designed by Folstein et al. (41) in 1975 for rapid screening of cognitive impairment, and it is recommended for screening dementia by grade A with good reliability, validity, and internal consistency (24, 25). This scale consists of 11 items with 30 points, covering five dimensions including orientation (10 points), calculation (5 points), memory (3 points), recall (3 points), and language (9 points, including naming, repetition, 3-stage command, writing, and copying). The higher the score, the better the cognition. The assessment in Wave 2011 used simplified MMSE with 21 points, including orientation, calculation, memory, recall, and copying.



Covariates

Covariates included age group (mid-old/old-old), gender (male/female), education (illiterate/literate), marital status (Married/divorced, widowed, or separated/unmarried), smoke (still have/quit/never), drink in the last year (more than once a month/less than once a month/never), sleeping time during the night (<6 h, 6– <7 h, 7– <8 h, 8– <9 h, and ≥9 h), body mass index (underweight, normal weight, overweight, and obese), diabetes or high blood sugar (yes/no), stroke (yes/no), dyslipidemia (yes/no), and antihypertensive treatment (yes/no). Body mass index (BMI) was calculated as weight in kilograms divided by height in meters squared, and was classified into four groups: <18.5 underweight, 18.5–23.9 normal weight, 24.0–27.9 overweight, and ≥28 obese (42). Diabetes or high blood sugar, stroke, dyslipidemia, and antihypertensive treatment were defined based on self-reported information of physicians by asking “Have you been diagnosed with…?” and “Are you now taking any of the following treatments to treat hypertension?” in Wave 2011.



Statistical analyses

Continuous and classified variables were described by mean ± standard deviation ([image: image] ± s) and rate (%), respectively. Continuous variables were analyzed by t-test or analysis of variance, and classified variables were analyzed by chi-square test or Fisher's exact probability method. Multiple imputation was used to fill the missing values. The general linear model was used for regression analysis in this study. BP control status at baseline and visit-to-visit BP variability were set as explanatory variables of interest, and the cognitive score was set as dependent variables. All covariates were included as adjustment for modeling. Statistical analysis was performed using STATA 14.0 and SPSS 22.0. Charts were made using Excel 2016. P-value < 0.05 were considered statistically different.




Results


Baseline characteristics

Table 1 presents baseline characteristics of the study population in the mid-old group and old-old group. A total of 3,511 individuals were involved in this study, with an average age of 61.5 years. The overall samples were divided into two subgroups: mid-old group and old-old group, including 1,568 (44.7%) participants and 1,943 (55.3%) participants. There are significant differences in age, gender, marital status, smoking, sleeping time, BMI, and hypertension among the participants in each subgroup (all p-values < 0.05). Compared with the old-old group, SBP and PP of the mid-old group were lower while DBP was higher (all p-values < 0.05).


TABLE 1 Demographic characteristics of study population at baseline (Wave 2011).
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BP status at baseline and cognitive scores

Figure 2 illustrates the distribution and univariate analysis results of cognitive scores among participants with different midlife and late-life BP control statuses. It is shown that four types of late-life BP control statuses differed significantly in cognitive scores of orientation, language, and total (all p-value < 0.001) (P-value of total score were shown in Supplementary Table S1), whereas no significant difference was observed in different midlife BP control statuses. Besides, referring to the orientation and language scores, the late-life controlled hypertension group had the highest scores while the late-life untreated hypertension group scored the lowest.


[image: Figure 2]
FIGURE 2
 Scores of five cognitive dimensions in different midlife and late-life BP control statuses at baseline. (A,B) Respectively, show the cognitive scores of five dimensions (including orientation, language, calculation, memory, and recall) in different midlife and late-life BP control statuses at baseline. The midlife BP control status is present in the mid-old group, while the late-life BP control status is present in the old-old group. Controlled, uncontrolled, untreated, no present controlled hypertension, uncontrolled hypertension, untreated hypertension, and no hypertension, respectively. P-value is the analysis of variance of a certain cognitive dimension of four BP control statuses at baseline.


As shown in Tables 2, 3, midlife BP control status at baseline was related to cognitive scores of language, while late-life BP control status at baseline was associated with all cognitive dimensions except recall in crude analyses. However, after fully adjusting for demographic factors, the associations were attenuated. Especially, midlife BP control status was no longer with any cognitive dimensions.


TABLE 2 General linear model for association between BP control status at baseline, visit-to-visit BP variability and cognitive scores in the mid-old group.
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TABLE 3 General linear model for association between BP control status at baseline, visit-to-visit BP variability and cognitive scores in the old-old group.
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In summary, late-life BP status at baseline showed significant relationships with cognitive scores of orientation, language, and total in the adjusted model (all p-value < 0.05). Specifically, compared with controlled hypertension group, uncontrolled hypertension group performed worse in cognitive scores of language (adjusted β = −0.34, 95%CI −0.68 to 0.00, p-value = 0.049); untreated hypertension group performed worse in cognitive scores of orientation (adjusted β = −0.41, 95%CI −0.72 to −0.11, p-value = 0.008), language (adjusted β = −0.35, 95%CI −0.67 to −0.04, p-value = 0.0026), and total (adjusted β = −0.99, 95%CI −1.85 to −0.12, p-value = 0.0026).



Visit-to-visit BP variability and cognitive scores

Figure 3 shows the distribution and univariate analysis results of cognitive scores among participants with different degrees of midlife and late-life visit-to-visit BP variability. The data showed that participants with different degrees of late-life visit-to-visit SBP variability scored significantly differently while no significant difference was found in midlife visit-to-visit SBP variability. Low, middle, and high late-life visit-to-visit SBP variability groups differed significantly in cognitive scores of orientation, recall, language, and total (all p-value < 0.001) (P-value of total score were shown in Supplementary Table S2). However, no correlation was found between visit-to-visit DBP variability and cognitive scores of each dimension in both age groups. In addition, there were statistical differences among different degrees of midlife visit-to-visit PP variability in cognitive scores of calculation, recall, and total (all p-value < 0.05) (P-value of total score were shown in Supplementary Table S2), whereas significant differences were found in late-life visit-to-visit PP variability in cognitive scores of calculation, recall, language, and total (all p-value < 0.05) (P-value of total score were shown in Supplementary Table S2).
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FIGURE 3
 Scores of the five cognitive dimensions in different degrees of midlife and late-life visit-to-visit BP variability. (A,B) Respectively show the cognitive scores of five dimensions (including orientation, language, calculation, memory, and recall) in different degrees of midlife and late-life visit-to-visit SBP variability, (C,D) respectively, show the scores in different degrees of midlife and late-life visit-to-visit DBP variability, and (E,F) are the scores in different degrees of midlife and late-life visit-to-visit PP variability. The midlife visit-to-visit BP variability is present in the mid-old group, while the late-life visit-to-visit BP variability is present in the old-old group. Visit-to-visit SBP variability, DBP variability, and PP variability were divided by 3rd decile. Low, moderate and high represent the degree of variation. P-value is the analysis of variance of a certain cognitive dimension of different degrees of visit-to-visit BP variability.


From the results summarized in Tables 2, 3, there were significantly negative associations between late-life visit-to-visit SBP variability and cognitive scores of orientation (adjusted β = −2.99, 95% CI −4.84 to −1.14, p-value = 0.002), recall (adjusted β = −1.69, 95% CI −2.89 to −0.48, p-value = 0.006), language (adjusted β = −2.26, 95% CI −4.13 to −0.38, p-value = 0.018), and total (adjusted β = −9.50, 95% CI −14.71 to −4.28, p-value < 0.001). However, midlife visit-to-visit SBP variability was only associated with language scores (adjusted β = −3.70, 95% CI −5.83 to −1.57, p-value = 0.001). This indicates that higher late-life visit-to-visit SBP variability was associated with worse cognitive performance, while weak relationship was found in the midlife visit-to-visit SBP variability and cognition.

Tables 2, 3 presented that midlife visit-to-visit DBP variability and PP variability showed a significant relationship with language score (adjusted β = 3.25, 95% CI −1.31 to −5.19 p-value = 0.001) and calculation score (adjusted β = −0.26, 95% CI −0.47 to −0.04 p-value = 0.022), respectively. However, no significant correlation was found between late-life visit-to-visit DBP variability, late-life PP variability, and cognitive score, which was inconsistent with the result of univariate analysis.




Discussion

In this long-term follow-up study of the elderly adults, BP control status and visit-to-visit BP variability were associated with cognitive scores assessed by MMSE, analyzed by the fully adjusted general linear model. This study found that BP control status and visit-to-visit BP variability were significantly associated with cognitive function among the Chinese elderly, mainly in the dimension of orientation and language. Patients with late-life controlled hypertension scored higher than those with uncontrolled hypertension in language and those with untreated hypertension in orientation and language, and total. Of importance, visit-to-visit SBP variability showed great association with cognitive function of orientation, language, and recall. However, no significant correlation was found between midlife BP control status, late-life visit-to-visit DBP variability, late-life visit-to-visit PP variability, and cognitive score. This study contributes to highlight the potential role of antihypertensive therapy and keeping BP stable, especially SBP, in maintaining cognitive function of orientation and language and preventing dementia.

Our findings highlight the BP control status and visit-to-visit BP variability have different effects on different cognitive dimensions, suggesting that more attention should be paid to “orientation” and “language” in the elderly population. “Orientation” refers to “orientation to place” and “orientation to time”. “Orientation to place” reflects the function of position orientation, which was associated with toileting and getting lost (43), while “orientation to time” was related to basic living skills (including physical ambulation, dressing, grooming, and bathing) and daily medication management (26). Of note, patients with poor responsibility for medications tend to forget whether they have taken their medication or do not know when (43, 44). In China, 75.8% of the elderly suffered from at least one chronic disease (45), and it is vital to keep the elderly good orientation to time for disease management. Meanwhile, Studies showed that “language” [including “naming,” “repetition,” “3-stage command,” “writing,” and “copying” (41)] has relationships with various basic activities of daily living, including feeding, grooming, bathing, ability to make a phone call, shopping, food preparation, housekeeping, laundry, and ability to handle finances (26).

Our study contributes to clarify the association between BP control status and cognitive function of all dimensions, and emphasizes the importance of antihypertensive therapy in elderly patients with hypertension. Antihypertensive therapy may be associated with a slower rate of cognitive decline (46, 47), but the evidence is insufficient, plus few studies have focused on the ultimate control of blood pressure. We found that hypertensive patients with poor late-life BP control were more likely to get low cognitive scores, indicating that hypertensive patients should better control their blood pressure, which was consistent with Rouch et al.'s (13) and Ganguli et al.'s (48) results.

To better present the association between blood pressure and cognition, we divided the population into the mid-old and the old-old, and found the relationship between BP and cognition differed in the two age groups. In the general linear model, late-life BP control status showed significant relationships with cognitive function of orientation and language, while midlife BP control status showed no significant association with cognitive scores of all dimensions. In addition, midlife visit-to-visit DBP variability and PP variability were statistically correlated with cognition in language and calculation respectively, while these of late-life period showed no significant difference. In previous studies, few have compared the relationship between midlife/late-life BP and cognitive function, and the relationship between late-life BP and cognitive function in a large population. Therefore, this study contributes to comparing the relationship between midlife/late-life BP and cognitive function in the same population.

The significant relationship between late-life BP control status, visit-to-visit SBP variability and cognitive scores demonstrated that the elderly should pay more attention to cognition and receive effective antihypertensive treatment, which was similar to the results of Menezes's study (46). It might be related to both arterial increases and cognition decreases with aging (49–51). However, the associations between midlife/late-life BP and cognitive function in our analyses are inconsistent with previous studies (47). Previous studies indicated that no strong evidence showed that increased late-life BP was a risk factor for dementia (18), and midlife hypertension was associated with more cognitive decline (15). The differences between our findings and those of other studies may be due to factors such as race, definition of cognitive function, and duration of follow-up (16).

Our results indicated the inverse relationship between visit-to-visit SBP variability and cognitive scores, showing that keeping SBP stable is essential for maintaining good cognition, especially for orientation, recall, and language. Our analyses found that, after adjustment for all the covariates, the total MMSE score decreased by 9.50 units for every one-unit increase in the late-life visit-to-visit SBP variability, among which, orientation, recall, and language decreased by 2.99, 2.69, and 2.26 units, respectively. Besides, the language score decreased by 3.70 units for every one-unit increase in the midlife visit-to-visit SBP variability. Moreover, the correlation coefficients between visit-to-visit SBP variability and cognitive scores were significantly higher than those between BP control status and cognitive scores, indicating that reducing SBP fluctuation might be a key factor of both middle-aged and elderly adults to prevent dementia.

Unlike visit-to-visit SBP variability, late-life visit-to-visit DBP variability and visit-to-visit PP variability had no relationship with cognitive function according to the fully adjusted model. Also, the results of univariate analyses and general linear model regarding DBP and PP showed some differences, which may be because visit-to-visit BP variability was converted into a ranking variable in the univariates analyses, resulting in some loss of information. Further studies need to explore the effects of late-life visit-to-visit DBP and PP variability on cognitive function.

Current studies have demonstrated the relationship between visit-to-visit BP variability and cognition, and their results were partially consistent with this study. Nagai et al. (52) drew the same conclusion, demonstrating that MMSE score had significant negative correlations with the visit-to-visit SBP variability and DBP variability, and only the visit-to-visit SBP variability remained significantly different after confounders were adjusted. Alperovitch et al. (20) found that one standard deviation increase in visit-to-visit BP variability was associated with a 10% increase in dementia risk. However, most studies revealed the association between visit-to-visit BP variability and total cognition rather than the cognitive function of all dimensions, and our study noticed this and analyzed it in detail. In addition, there are some inconsistencies, so conclusions are still expected to be proved by more prospective studies.

Many studies have confirmed the physiological mechanism of the relationship between BP and cognitive function. One of the mechanisms that hypertension leads to cognitive impairment is inducing vascular alterations, which can lead to hypoperfusion, ischemic and hemorrhagic stroke, and white matter injury (16). One study reached similar conclusions, linking atherosclerosis and increased pressure pulsations with cerebrovascular injury and cognitive decline in middle-aged and elderly adults (53). Some studies have also confirmed that visit-to-visit BP variability is related to microvascular injury, endothelial damage, and vascular smooth muscle dysfunction (51, 52, 54, 55).

There were some limitations in this study. The indicators of demographic characteristics in this study relied on participants' self-report, such as living habits, antihypertensive treatment, and medical history. Despite the strict quality control measures taken by CHARLS, there may still be some reporting bias. Further, the cognitive function assessment was obtained from the latest survey, failing to carry out temporal analyses to reveal the cognitive change trend by years. Despite these limitations, the present study is the first long-term follow-up longitudinal research of Chinese people. Besides, this study focused on the relationship between BP control status at baseline, visit-to-visit BP variability, and cognitive scores in all cognitive dimensions, which is ignored by most studies.



Conclusions

This study, based on a large elderly national data, reveals that the cognitive function of the Chinese elderly significantly correlated with BP control status at baseline and visit-to-visit BP variability. Our findings suggested that receiving effective late-life antihypertensive treatment might be of great importance to maintain good cognitive function and prevent dementia for elderly adults. Of importance, visit-to-visit SBP variability has the strongest correlation with cognitive function, indicating that the elderly should keep SBP stable. As our results show, more attention should be paid to the relationship between late-life BP control status, visit-to-visit BP variability, and cognitive function of orientation and language, which might contribute to prevent the development of cognitive impairment and dementia.
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