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Abstract: Background: The association of atrial fibrillation (AF) with dementia and cognitive decline
in individuals with hypertension is not well established. Methods: The Systolic Blood Pressure
Intervention Trial (SPRINT) enrolled participants with hypertension at high risk for cardiovascular
disease (CVD) but without diabetes or a history of stroke. Participants with baseline pre-existing
clinical dementia, prescribed dementia medications, or with missing AF or cognition data were
excluded. AF was identified through electrocardiograms read centrally. Mild cognitive impairment
(MCI), and probable dementia (PD) were determined during follow-up by an adjudication
committee. Multivariable Cox proportional hazards regression models were employed to assess the
association of time-dependent AF with MCI, PD, and a composite of both, separately. Results: A total
of 8,539 participants (mean age: 67.9 years; 35.1% female) were included in the analysis. Out of those,
264 had AF at baseline or during follow-up. Over a median follow-up period of 5 years, 318 PD, 625
MCI, and 849 a composite of either PD or MCI occurred. In models adjusted for treatment assignment,
baseline sociodemographics, CVD risk factors, and potential confounders, time-dependent AF was
associated with incident PD, MCI, and a composite of both [HR (95% CI): 1.84 (1.09, 3.13), 1.59 (1.01,
2.53) and 1.63 (1.12, 2.38), respectively]. Further adjustment for incident stroke did not materially
change these associations. Conclusion: AF is associated with an increased risk of dementia and
cognitive impairment in patients with hypertension but no diabetes or stroke. Further research is
needed to determine whether AF management strategies can mitigate cognitive decline.

Keywords: atrial fibrillation; blood pressure; hypertension; dementia; cognitive impairment; SPRINT
trial

1. Introduction

Thromboembolic adverse neurological outcomes are among the most common and clinically
significant consequences of atrial fibrillation (AF). In patients with AF, poor cognitive outcomes have
been attributed to transient ischemic attacks (TIA) and thromboembolic stroke [1,2]. Nevertheless,
emerging evidence further suggests that AF may lead to cognitive impairment and dementia in
patients with or without a history of stroke, indicating potential mechanisms beyond the
thromboembolic origin [3,4]. However, the extent of this association remains incompletely
understood in patients with hypertension. Previous studies indicated that each 1 mmHg increase in

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202506.0057.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 2 June 2025

systolic blood pressure (SBP) is associated with a 1.8% increase in the relative risk of developing AF
[5,6], and individuals with untreated hypertension had a 42% increased risk of dementia compared
with healthy controls [7]. Whether AF is associated with cognitive decline and probable dementia
(PD) in those patients already at high risk is unclear. Therefore, we investigated the association
between AF and cognitive impairment in hypertensive patients without stroke using data from the
Systolic Blood Pressure Intervention Trial (SPRINT).

2. Methods

2.1. Data Availability

All data were sourced from the National Institutes of Health Biologic Specimen and Data
Repository Information Coordinating Center. Access to these resources is available at
https://biolincc.nhlbi.nih.gov/studies/sprint/.

2.2. Study Design and Participants

This is a post-hoc analysis from the SPRINT- Memory and Cognition in Decreased Hypertension
(MIND) study, which was part of the SPRINT trial. The design and protocol of the SPRINT and
SPRINT-MIND have been previously detailed [8,9]. Briefly, SPRINT enrolled 9,361 participants with
hypertension but without diabetes mellitus, who were randomized to either a standard or intensive
BP control group. The target for SBP was set at <140 mm Hg in the standard treatment group and
<120 mmHg in the intensive treatment group. In SPRINT-MIND, the primary outcome was the
incidence of adjudicated PD, with secondary outcomes including Mild Cognitive Impairment (MCI)
and a composite measure of PD and MCI. The primary goal of the SPRINT-MIND study was to
evaluate whether intensive SBP control could reduce the incidence of all-cause dementia.

Exclusion criteria included known secondary hypertension, recent TIA or stroke, symptomatic
heart failure within the past six months or an ejection fraction below 35%, end-stage renal disease
(ESRD), and a baseline diagnosis of dementia or use of dementia-specific medications. A
comprehensive list of exclusion criteria is available in the SPRINT-MIND protocol [8]. For the
purpose of the current post-hoc analysis, participants with missing data on baseline and follow-up
AF or cognitive outcomes were excluded from the study.

Institutional review board (IRB) approval was obtained at all study sites, and all participants
provided informed written consent.

2.3. Electrocardiogram and Atrial Fibrillation Diagnosis

Electrocardiograms (ECGs) were recorded at baseline, at two- and four-year follow-up visits,
and at the close-out visit. Digital ECGs were captured with a GE MAC 1200 electrocardiograph, set
to a calibration of 10 mm/mV and a recording speed of 25 mm/s. All ECGs were centrally processed
at the EPICARE ECG Center (Epidemiological Cardiology Research Center, Wake Forest University
School of Medicine, Winston-Salem, North Carolina). AF was automatically detected using GE MUSE
12-SL Marquette, version 2001 (GE, Milwaukee, WI) and then confirmed visually by a cardiologist.

2.4. Ascertainment of Probable Dementia and Mild Cognitive Impairments

Trained examiners evaluated cognitive status at baseline, at 2-year and 4-year follow-ups, and
study closeout if this occurred more than one year after the 4-year follow-up. However, at the time
of the early discontinuation of the SPRINT trial, many scheduled cognitive assessments for the 4-year
had not been completed. These assessments were subsequently conducted during the extended
follow-up visits.

The cognitive assessment protocol included tests of global cognitive function (Montreal
Cognitive Assessment [MoCA]), learning and memory (Logical Memory Forms I and II from the
Wechsler Memory Scale), processing speed (Digit Symbol Coding test from the Wechsler Adult
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Intelligence Scale), and functional capabilities (Functional Activities Questionnaire). Based on
standardized diagnostic criteria, two independent adjudicators classified participants into three
cognitive categories: no cognitive impairment, MCI, or PD. MCI was ascertained when it was
observed at two consecutive visits. Participants classified as having PD no longer underwent further
cognitive assessments. Consequently, individuals who transitioned from MCI to PD during follow-
up were not reassessed for MCI. This approach resulted in the number of participants classified under
the composite outcome being lower than the sum of those with PD and MCI.

2.5. Statistical Analyses

Participants were categorized into two groups based on the presence of AF in their baseline or
follow-up 12-lead ECG. Baseline characteristics were compared between the two groups using an
independent sample T-test for continuous variables and the Chi-square test for categorical variables.

Multivariable Cox proportional hazards models were used to examine the association between
time-dependent AF status and the incidence of cognitive outcomes (PD, MCI, and their composite
outcome (PD/MCI), separately). The first model was adjusted for age, sex, race, education level, and
treatment assignment. The second model incorporated additional adjustments for baseline SBP,
smoking status, alcohol consumption, history of cardiovascular disease (CVD), number of
antihypertensive medications, serum creatinine, total cholesterol levels, and statin use. In an
additional model, we also adjusted for incident stroke occurring during follow-up. Participants were
censored either at the time of diagnosis of cognitive outcomes (PD, MCI, or the composite outcome),
or at the conclusion of their last follow-up visit, whichever occurred first.

As a sensitivity analysis, we excluded participants diagnosed with MCI within the first two years
of follow-up to mitigate potential bias from undetected prevalent MCI at baseline, given that SPRINT
MIND did not adjudicate baseline MCI status.

Consistency of the associations between AF and cognitive outcomes among SPRINT
prespecified subgroups (age [<75 versus 275 years], sex, race [Black versus non-Black], SBP tertiles
[<132, >132 to <145, 2145 mm Hg], prior CVD, and prior chronic kidney disease [defined as an
estimated glomerular filtration rate of <60 mL per minute per 1.73 m2 of body-surface area]) were
assessed with a likelihood-ratio test for the interaction with the use of Hommel adjusted. Models
were adjusted in a similar fashion to Model 2 in the main analysis.

All analyses were performed using R software (version 4.1.1, PBC, Boston, MA, USA) and SPSS
(version 27, IBM Corp., Armonk, NY, USA). Statistical significance was determined at a two-sided p-
value threshold of <0.05.

3. Results

A total of 8,539 participants (mean age 67.9 years, 35.1% female) with available baseline and
follow-up ECG, and cognitive outcome data were included in our analysis. Of these, 264 participants
had AF at baseline (n=111; 47 in the standard arm and 64 in the intensive arm) or during follow-up
(n=153; 84 in the standard arm and 69 in the intensive arm). Participants with AF were generally
older, more likely to be male, of White ethnicity, and had a higher prevalence of CVD history.
Additionally, they exhibited lower eGFR and lower total cholesterol levels (Table 1).

Over a median follow-up period of 5 years (interquartile range: 3.8 to 5.9 years), 318 PD, 625
MCI, and 849 a composite of both occurred. In multivariable Cox regression models adjusted for
sociodemographics and treatment assignment AF as a time-dependent variable was significantly
associated with increased risk of PD, MCI and a composite of both ( Hazard Ratio (HR) (95% CI ):
1.98 (1.19, 3.29), 1.64 (1.04, 2.57) and 1.74 (1.21, 2.50), respectively). These associations remained
significant after further adjustment for CVD risk factors and potential confounders (HR (95% CI): 1.84
(1.09, 3.13), 1.59 (1.01, 2.53), 1.63 (1.12, 2.38), respectively)- Table 2.
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Table 1. Baseline characteristics of participants stratified by atrial fibrillation.

Variables Total Participants With AF Without AF
N (%) or mean + SD (N =8539) (N =264) (N =8275)
Age (year) 67.9+9.3 74.0+8.6 67.7+9.2
Female 3001 (35.1%) 65 (24.6%) 2936 (35.5%)
Race/Ethnicity

Black 2504 (29.3%) 27 (10.2%) 2477 (29.9%)

Hispanic 883 (10.3%) 15 (5.7%) 868 (10.5%)

White 4997 (58.5%) 219 (83%) 4778 (57.7%)

Others 155 (1.8%) 3(1.1%) 152 (1.8%)
Non-College graduate 5075 (59.4%) 143 (54.2%) 4932 (59.6%)
Intensive treatment arm 4268 (50.0%) 133 (50.4%) 4135 (50.0%)
Prior CVD 1698 (19.8%) 94 (35.6%) 1604 (19.4%)
Smoking history, n (%)

Former 3662/8530 (42.9%) 163/264 (61.7%) 3499/8266 (42.3%)

Current 1095/8530 (12.8%) 16/264 (6.1%) 1079/8266 (13%)
Alcohol use 331/8534 (3.8%) 5 (1.9%) 326 (3.9%)
SBP 139.5+15.5 1415175 139.4+154
SBP tertiles

<132 mm Hg 2880 (33.7%) 92 (34.8%) 2788 (33.7%)

>132 to <145 mm Hg 2779 (32.5%) 69 (26.1%) 2710 (32.7%)

2145 mm Hg 2880 (33.7%) 103 (39.0%) 2777 (33.6%)
No. of BP lowering drugs 1.83 £1.03 2.30+0.99 1.82 £1.03
eGFR 71.8+£20.4 65.7 +18.1 72204
Serum creatinine 1.07+0.33 1.11+0.30 1.07 £0.33
Total cholesterol 190.0 £41.1 176.9 £ 38.5 190.5+41.1
Statin use, n (%) 3736/8486 (44%) 141/262 (53.8%) 3595/8224 (43.7%)
HDL-Cholesterol 52.7+14.3 52.1+13.9 52.8+14.3
BMI 29.8+5.7 30.2+5.6 29.8+5.7

AF= Atrial fibrillation, BMI: Body Mass Index, DBP: Diastolic Blood Pressure, SBP: Systolic Blood Pressure,
CVD= Cardiovascualr Disease, eGFR: Estimated Glomerular Filtration Rate, HDL: High-Density Lipoprotein.
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Table 2. Association of baseline and follow-up atrial fibrillation with cognitive outcomes in SPRINT trial.

Outcome Events/participants Model 1 Model 2
n (%)
With AF Without AF Hazard p-value Hazard p-value
(n=264) (n=8275) ratio ratio
(95% CI) (95% CI)
Probable Dementia 16/264 302/8275 1.98 (1.19, 0.007 1.84 (1.09, 0.02
(PD) (6.1%) (3.6%) 3.29) 3.13)
Mild Cognitive | 20/247 (8.1%) 605/8264 1.64 (1.04, 0.03 1.59 (1.01, 0.04
Impairment (MCI) (7.3%) 2.57) 2.53)
Composite MCI/PD 31/251 818/8273 1.74 (1.21, 0.002 1.63 (1.12, 0.009
(12.3%) (9.8%) 2.50) 2.38)
CI: Confidence Interval, n: Number, SPRINT: Systolic Blood Pressure Intervention Trial
Model 1 adjusted for age, sex, race, education, and treatment assignment.
Model 2 adjusted for model 1 plus systolic blood pressure, smoking, alcohol consumption, prior
cardiovascular diseases, number of antihypertensive medications, serum creatinine, total cholesterol, and
statin use.

Further adjustment for incident stroke did not materially impact the results (HR (95% CI): 1.71
(1.06, 2.91), 1.53 (0.96, 2.43), and 1.55 (1.06, 2.27). Also, excluding incident MCI occurring within the
first two years of follow-up, the AF as a time-dependent variable remained significantly associated
with MCI (HR (95% CI): 1.69 (1.02, 2.82)) even after full adjustment for incident stroke
(Supplementary Table S1).

In subgroup analysis, the association between AF and PD was weaker in the lowest SBP tertile
compared to other tertiles (HR (95% CI) for 1st, 2nd and 3rd tertile: 036 (0.04, 2.60), 2.24 (0.81, 6.19),
nd 2.46 (1.26, 4.80), respectively, interaction p-value =0.04) (Figure 1). All other associations were
consistent in SPRINT prespecified subgroups (Figures 1-3).
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P for
Subgroups Without AF With AF HR [95% CI] interaction
Overall 302/8275 16/264 :—0— 1.84 [1.09, 3.13]
Treatment arm \ 0.40
Standard arm 167/4140  6/131 —ILQ— 1.42[0.62, 3.23]
Intensive arm 135/4135  10/133 | —— 2.46 [1.23, 4.93]
Prior CKD ' 0.31
No 171/6007  6/155 e 1.20[0.48, 2.97]
Yes 131/2268  10/109 | —— 2.41[1.24,4.47]
Age . 0.22
<75 years 112/6041  1/123 ! 0.60 [0.08, 4.34]
>75 years 190/2234  15/141 | —— 1.91[1.09, 3.32]
Gender : 0.80
Female 123/2936  4/65 —:—o— 1.63 [0.59, 4.51]
Male 179/5339  12/199 —— 1.82[0.98, 3.39]
Race : 0.99
Not Black 220/5669 14/236 :—Q— 1.73[0.98, 3.05]
Black 82/2606 2/28 S R N 2.42 [0.57,10.18]
CVD History : 0.45
cvD 71/1604  4/94 ——— 1.23 [0.44, 3.44]
No CVD 231/6771 12/170 P — 2.09 [1.13, 2.87]
SBP tertile : 0.04
SBP1 91/2788 1/92 Y : 0.36 [0.04, 2.60]
SBP2 88/2710 4/69 L 2.24[0.81, 6.19]
SBP3 123/2777  11/103 ! R 2.46 [1.26, 4.80]

0.25 0.50 1.00 2.00 4.00

Figure 1. Association between atrial fibrillation and probable dementia in pre-specified subgroups. AF: Atrial
Fibrillation, CI: Confidence Interval, CKD: Chronic Kidney Disease, CVD: Cardiovascular Disease, HR: Hazard
Ratio, SBP: Systolic Blood Pressure. Model adjusted for age, sex, race, education, and treatment assignment.,
systolic blood pressure, smoking, alcohol consumption, prior cardiovascular diseases, number of

antihypertensive medications, serum creatinine, total cholesterol, and statin use.
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. . P for
Subgroups Without AF With AF HR [95% CI] interaction
Overall 605/8264 20/247 —— 1.59[1.01, 2.53]
Treatment arm 0.74
Standard arm 335/4135 9/122 —_— 1.41[0.72, 2.75]
Intensive arm 270/4129 11/125 —— 1.80[0.95, 3.43]
Prior CKD 0.30
No 397/6003 8/145 —_— 1.19 [0.58, 2.42]
Yes 208/2261 12/102 —_— 2.03 [1.09, 3.78]
Age 0.29
< 75 years 283/6037 7/117 —_— 2.24[1.04, 4.79]
>75 years 323/2227 13/130 —_—— 1.22 [0.68, 2.10]
Gender 0.47
Female 215/2933  4/64 —_— 1.33[0.49, 3.62]
Male 390/5331 16/183 —— 1.67 [0.99, 2.83]
Race 0.90
Not Black 369/5660 16/220 —-—— 1.49[0.88, 2.51]
Black 236/2604  4/27 —_— 1.90[0.69, 5.20]
CVD History 0.28
CVD 122/1601  9/86 —— 1.88 [0.94, 3.76]
No CVD 483/6663 11/161 —_— 1.33[0.71, 2.51]
SBP tertile 0.19
SBP1 184/2784 10/86 D —— — 2.61[1.35,5.03]
SBP2 197/2706  4/65 & 1.06 [0.33, 3.34]
SBP3 224/2774 6/96 —:Q— 1.11[0.49, 2.54]

0.25 0.50 1.00 2.00 4.00

Figure 2. Association between atrial fibrillation and mild cognitive impairment in pre-specified subgroups. AF:
Atrial Fibrillation, CI: Confidence Interval, CKD: Chronic Kidney Disease, CVD: Cardiovascular Disease, HR:
Hazard Ratio, SBP: Systolic Blood Pressure. Model adjusted for age, sex, race, education, and treatment
assignment., systolic blood pressure, smoking, alcohol consumption, prior cardiovascular diseases, number of

antihypertensive medications, serum creatinine, total cholesterol, and statin use.
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Subgroups  Without AF With AF WR[os%C] . "
interaction
Overall 818/8273 31/251 —— 1.63[1.12, 2.38]
Treatment arm 0.61
Standard arm  444/4138 13/124 —_ 1.40[0.80, 2.45]
Intensive arm 374/4135 18/127 _ 1.92[1.15, 3.19]
Prior CKD 0.16
No 519/6006 12/147 —_— 1.18 [0.64, 2.16]
Yes 299/2267 19/104 ! —— 2.08 [1.28, 3.39]
Age E 0.92
<75 years 363/6040 7/117 + <> 1.65[0.77, 3.52]
275 years 455/2233 24/134 — 1.44[0.93, 2.22]
Gender 0.57
Female 302/2936 7/64 ¢ 1.47 [0.68, 3.15]
Male 516/5337 24/187 _— 1.66 [1.08, 2.57]
Race 0.95
Not Black 526/5667 26/224 — 1.54[1.01, 2.33]
Black 292/2606  5/27 & 1.88[0.76, 4.63]
CVD History 0.54
CVD 175/1604 12/88 —_— 1.61[0.88, 2.92]
No CVD 643/6669 19/163 — 1.53 [0.94, 2.50]
SBP tertile 0.71
SBP1 250/2788 11/86 —_—— 1.91 [1.03, 3.55]
SBP2 256/2708  7/66 — 1.51 [0.66, 3.41]
SBP3 312/2777  13/99 — 1.42 [0.78, 2.56]
0.50 1.00 2.00 4.00

Figure 3. Association between atrial fibrillation and a composite of probable dementia mild cognitive
impairment in pre-specified subgroups. AF: Atrial Fibrillation, CI: Confidence Interval, CKD: Chronic Kidney
Disease, CVD: Cardiovascular Disease, HR: Hazard Ratio, SBP: Systolic Blood Pressure. Model adjusted for age,
sex, race, education, and treatment assignment., systolic blood pressure, smoking, alcohol consumption, prior
cardiovascular diseases, number of antihypertensive medications, serum creatinine, total cholesterol, and statin

use.

4. Discussion

At present, there are no widely available effective treatments that favorably alter the natural
history of cognitive decline and dementia, placing emphasis on the importance of identifying
modifiable risk factord. In this analysis from the SPRINT trial we found that AF was significantly
associated with increased risk of PD, MCI, and a composite of both outcomes. These associations
were independent of baseline CVD risk factors or incident stroke that occurred during follow-up. In
subgroup analysis, the association between AF and PD was stronger among participants in the
second and third SBP tertiles compared to those in the first tertile. Collectively, our results emphasize
the potential for early detection and management of AF in patients with hypertension to reduce the
risk of cognitive impairment and underscore the importance of low SBP in reducing the impact of AF
on the risk of cognitive decline. Further research is needed to investigate whether targeted
interventions, such as rhythm control or anticoagulation therapy, can effectively mitigate the
cognitive risks associated with AF.

Previous studies have reported inconsistent findings regarding the association between AF and
cognitive impairment in the general population. For instance, an analysis from the Rotterdam Study,
which examined the relationship between AF and incident dementia in White participants over a 20-
year period, found no significant association between AF and dementia after adjusting for stroke [10].
Conversely, the Atherosclerosis Risk in Communities— Neurocognitive Study (ARIC-NCS), which
evaluated a biracial population over a 20-year period, suggested that AF is significantly associated
with both cognitive decline and incident dementia, even after adjusting for ischemic stroke [3].
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Moreover, the Whitehall II study, which followed a cohort aged 45 to 85 years over 15 years, reported
a significantly higher risk of incident dementia among AF participants, even after multivariable
adjustment for potential confounders, including stroke [11]. The association between AF and
dementia in the Whitehall II study was consistent in both older and younger age groups Our findings
are in agreement with the findings from ARIC and Whitehall II studies. Possibly, racial diversity and
age of the populations can explain the inconsistencies among different studies.

Although AF has been linked to an increased risk of cognitive impairment, decline, and
dementia [12-14], its association with specific dementia subtypes remains debated. While some
studies connect AF to various forms, including vascular, senile, mixed dementia, and Alzheimer’s
disease [15,16], others suggest a stronger correlation with Alzheimer’s disease followed by vascular
dementia [17]. The mechanisms behind this association are not fully understood [18]. Shared risk
factors—such as advanced age, diabetes, CVD, smoking, hypertension, cerebrovascular diseases, and
CKD—may partly explain the link between AF and vascular dementia. This raises the question of
whether AF directly contributes to dementia or if the relationship is confounded by these overlapping
factors. However, our study found that AF remained significantly associated with dementia even
after adjusting for these variables, suggesting an independent risk.

Some research attributes AF-related cognitive impairment to an elevated risk of stroke and TIA
[19,20]. Yet, as our findings and the ARIC study show, the association persists even after excluding
stroke patients. A recent meta-analysis of over 2.8 million individuals further supports this,
demonstrating AF’s consistent link to cognitive impairment in the general population, stroke-free
individuals, and post-stroke cohorts [21]. This implies that AF itself, beyond overt stroke, may drive
cognitive decline through other mechanisms. One such mechanism could be silent cerebral infarction
[22,23]. The ARIC Study found that AF was associated with cognitive decline only in patients with
MRI evidence of silent cerebral infarction [24]. Shared vascular risk factors may contribute to this
relationship. In our study, even after excluding diabetes and adjusting for other vascular risks (e.g.,
high SBP, dyslipidemia, smoking), AF remained significantly tied to cognitive impairment.
Additionally, beat-to-beat variability and reduced stroke volume in AF may cause cerebral
hypoperfusion, leading to cerebral volume loss, white matter lesions, and small vessel disease [25,26].
These pathological changes could further contribute to cognitive decline in AF patients.

4.1. Limitations and Strengths

Our study has some limitations that warrant consideration. The current analyses focuses
exclusively on a population with hypertension, without a history of diabetes mellitus or prior stroke.
Consequently, the generalizability of our findings to broader populations should be interpreted with
caution. Second, our analysis was based on ECG-detected AF, which may underestimate the true
burden of AF, particularly paroxysmal AF, which could go undetected during routine follow-up
visits. Nevertheless, the undetected AF can only bias the results to null, and hence the reported
associations in our analysis are conservative and could be stronger if those undetected AF were
included. Third, the development of dementia or MCI may occur several years after the onset of AF.
A longer follow-up duration could potentially strengthen the observed association between AF and
cognitive outcomes in this population.

The present study has several notable strengths. The cognitive outcomes were adjudicated by a
committee of experts, and the AF was assessed centrally by individuals blinded to study outcomes.
The study population is a distinct group of high-risk hypertensive patients without a history of
stroke, addressing a critical gap in the literature. By excluding individuals with a history of stroke
and diabetes, and accounting for key cardiovascular risk factors, our study provides novel insights
into the independent relationship between AF and cognitive impairment, minimizing confounding
from cerebrovascular and CVD risk factors. Furthermore, we employed a time-dependent modeling
approach for AF, allowing for a more accurate representation of its dynamic nature over time. The
inclusion of subgroup analyses based on age, race, gender, treatment assignment, CVD history, and
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CKD further strengthens our study by offering a nuanced understanding of potential effect
modifications across diverse populations.

4.2. Conclusions

AF is associated with increased risk of cognitive impairment and dementia, independent of
vascular risk factors and stroke in patients with hypertension but without diabetes. Further research
is needed to explore the underlying mechanisms and to investigate whether targeted interventions,
such as rhythm control or anticoagulation therapy, can effectively mitigate the cognitive risks
associated with AF

Acknowledgments: All data in this manuscript were sourced from the National Institutes of Health Biologic
Specimen and Data Repository Information Coordinating Center. Access to these resources is available at
https://biolincc.nhlbi.nih.gov/studies/sprint/. This article is a revised and expanded version of a paper entitled
"Association of atrial fibrillation with probable dementia in the SPRINT Trial" which was presented at the AHA-
EPI 2025 scientific sessions, New Orleans, Louisiana, March 8th, 2025 [27].

Conflicts of Interest: None.
Funding: None.

Author's contribution: All authors contributed to study conception, design, and execution. E.S. conceived the
research idea, designed the study, and provided overall supervision. P.S. and E.S. conducted data acquisition
and performed a literature review. P.S. and E.S. analyzed the data, drafted the manuscript, and prepared all
tables and figures. R.K., C.S., and T.H. were responsible for data interpretation, manuscript revision, and study

supervision. All authors have read and approved the final version of the manuscript.

References

1.  Christiansen CB, Gerds TA, Olesen JB, Kristensen SL, Lamberts M, Lip GY, et al. Atrial fibrillation and risk
of stroke: a nationwide cohort study. Ep Europace. 2016;18(11):1689-97.

2. Wolf PA, Abbott RD, Kannel WB. Atrial fibrillation as an independent risk factor for stroke: the
Framingham Study. stroke. 1991;22(8):983-8.

3. Chen LY, Norby FL, Gottesman RF, Mosley TH, Soliman EZ, Agarwal SK, et al. Association of atrial
fibrillation with cognitive decline and dementia over 20 years: the ARIC-NCS (Atherosclerosis Risk in
Communities Neurocognitive Study). Journal of the American Heart Association. 2018;7(6):e007301.

4. Alam AB, Lutsey PL, Chen LY, MacLehose RF, Shao IY, Alonso A. Risk factors for dementia in patients
with atrial fibrillation. The American journal of cardiology. 2022;174:48-52.

5. Wang]J, Jiang C, LiS, Wang Z, Wang Y, Lai Y, et al. Systolic blood pressure time in target range and incident
atrial fibrillation in patients with hypertension: insights from the SPRINT trial. Hypertension.
2023;80(11):2306-14.

6.  Aune D, Mahamat-Saleh Y, Kobeissi E, Feng T, Heath AK, Janszky I. Blood pressure, hypertension and the
risk of atrial fibrillation: a systematic review and meta-analysis of cohort studies. European Journal of
Epidemiology. 2023;38(2):145-78.

7. Lennon MJ, Lam BCP, Lipnicki DM, Crawford ]JD, Peters R, Schutte AE, et al. Use of antihypertensives,
blood pressure, and estimated risk of dementia in late life: an individual participant data meta-analysis.
JAMA network open. 2023;6(9):e2333353-¢.

8.  Williamson JD, Pajewski NM, Auchus AP, Bryan RN, Chelune G, Cheung AK, et al. Effect of intensive vs
standard blood pressure control on probable dementia: a randomized clinical trial. Jama. 2019;321(6):553-
61.

9. Ambrosius WT, Sink KM, Foy CG, Berlowitz DR, Cheung AK, Cushman WC, et al. The design and rationale
of a multicenter clinical trial comparing two strategies for control of systolic blood pressure: the Systolic
Blood Pressure Intervention Trial (SPRINT). Clinical trials. 2014;11(5):532-46.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202506.0057.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 2 June 2025

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

11 of 11

De Bruijn RF, Heeringa ], Wolters FJ, Franco OH, Stricker BH, Hofman A, et al. Association between atrial
fibrillation and dementia in the general population. JAMA neurology. 2015;72(11):1288-94.

Singh-Manoux A, Fayosse A, Sabia S, Canonico M, Bobak M, Elbaz A, et al. Atrial fibrillation as a risk factor
for cognitive decline and dementia. European Heart Journal. 2017;38(34):2612-8.

Kalantarian S, Stern TA, Mansour M, Ruskin JN. Cognitive impairment associated with atrial fibrillation:
a meta-analysis. Annals of internal medicine. 2013;158(5_Part_1):338-46.

Alonso A, de Larriva APA. Atrial fibrillation, cognitive decline and dementia. European Cardiology
Review. 2016;11(1):49.

Bunch TJ. Atrial fibrillation and dementia. Circulation. 2020;142(7):618-20.

Papanastasiou CA, Theochari CA, Zareifopoulos N, Arfaras-Melainis A, Giannakoulas G, Karamitsos TD,
et al. Atrial fibrillation is associated with cognitive impairment, all-cause dementia, vascular dementia, and
Alzheimer’s disease: a systematic review and meta-analysis. Journal of general internal medicine.
2021;36:3122-35.

Zhang W, Liang J, Li C, Gao D, Ma Q, Pan Y, et al. Age at diagnosis of atrial fibrillation and incident
dementia. JAMA Network Open. 2023;6(11):2342744-e.

Ott A, Breteler MM, De Bruyne MC, Van Harskamp F, Grobbee DE, Hofman A. Atrial fibrillation and
dementia in a population-based study: the Rotterdam Study. Stroke. 1997;28(2):316-21.

Ding M, Qiu C. Atrial fibrillation, cognitive decline, and dementia: an epidemiologic review. Current
Epidemiology Reports. 2018;5:252-61.

Kokkinidis DG, Zareifopoulos N, Theochari CA, Arfaras-Melainis A, Papanastasiou CA, Uppal D, et al.
Association between atrial fibrillation and cognitive impairment in individuals with prior stroke: a meta-
analysis and meta-regression analysis. Stroke. 2020;51(6):1662-6.

Poggesi A, Inzitari D, Pantoni L. Atrial fibrillation and cognition: epidemiological data and possible
mechanisms. Stroke. 2015;46(11):3316-21.

Koh YH, Lew LZ, Franke KB, Elliott AD, Lau DH, Thiyagarajah A, et al. Predictive role of atrial fibrillation
in cognitive decline: a systematic review and meta-analysis of 2.8 million individuals. EP Europace.
2022;24(8):1229-39.

Blum S, Conen D. Mechanisms and clinical manifestations of cognitive decline in atrial fibrillation patients:
potential implications for preventing dementia. Canadian Journal of Cardiology. 2023;39(2):159-71.

Kiithne M, Krisai P, Coslovsky M, Rodondi N, Miiller A, Beer JH, et al. Silent brain infarcts impact on
cognitive function in atrial fibrillation. European Heart Journal. 2022;43(22):2127-35.

Chen LY, Lopez FL, Gottesman RF, Huxley RR, Agarwal SK, Loehr L, et al. Atrial fibrillation and cognitive
decline-the role of subclinical cerebral infarcts: the Atherosclerosis Risk in Communities Study. Stroke.
2014;45(9):2568-74.

Stefansdottir H, Arnar DO, Aspelund T, Sigurdsson S, Jonsdottir MK, Hjaltason H, et al. Atrial fibrillation
is associated with reduced brain volume and cognitive function independent of cerebral infarcts. Stroke.
2013;44(4):1020-5.

Gardarsdottir M, Sigurdsson S, Aspelund T, Rokita H, Launer L], Gudnason V, et al. Atrial fibrillation is
associated with decreased total cerebral blood flow and brain perfusion. Ep Europace. 2018;20(8):1252-8.
Samimisedeh P, Kazibwe R, Schaich C, Hughes T, Soliman E. Abstract P2097: Association of atrial
fibrillation with probable dementia in the SPRINT Trial. Circulation. 2025;151(Suppl_1).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)

disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or

products referred to in the content.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202506.0057.v1
http://creativecommons.org/licenses/by/4.0/

