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Abstract

Dementia is a major global health challenge and lifestyle modification is a key pre-

vention strategy. Cardiovascular disease (CVD) is hypothesized to mediate lifestyle–

dementia relationships, but empirical evidence is unclear. Mediation analysis offers

insight into causal mechanisms beyond traditional associations. This scoping review

synthesizes the limited available studies applying mediation analysis to examine

whether CVD mediates associations between lifestyle factors (smoking, alcohol use,

diet, physical activity) and cognitive outcomes in adults aged 45 and older. Of 1309

records screened, five studies met the inclusion criteria, reflecting a small, heteroge-

neousevidencebase.Most examinedphysical activity (n=4),with two reportingpartial
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mediation by composite CVD risk scores. Evidence for diet (n = 2) and alcohol (n = 1)

was inconclusive, and no studies assessed smoking. Overall, evidence for CVD as a

mediator remains tentative, sparse, and inconsistent, highlighting major methodologi-

cal gaps and an urgent need for robust studies to clarify whether cardiovascular health

underpins lifestyle-related dementia risk.
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Highlights

∙ Five studies were identified that used mediation analysis to explore the role

of cardiovascular disease in the relationship between lifestyle risk factors and

dementia.

∙ Cardiovascular diseasemay partiallymediate the impact of physical activity on brain

health.

∙ Diet and alcohol consumption showed no clear mediation effects by cardiovascular

disease on cognition.

∙ Longitudinal, well-powered studies with robust mediation frameworks are urgently

needed to evaluate vascular pathways and optimize dementia prevention strategies

targetingmodifiable lifestyle factors.

1 INTRODUCTION

Dementia represents a major global health concern, with rising preva-

lence driven by aging populations and limited effective treatments.1–3

Over 50 million individuals worldwide live with dementia, includ-

ing Alzheimer’s disease and vascular dementia, with this number

expected to rise to 153 million by 2050.4 In addition to neurode-

generative processes, such as amyloid beta accumulation and tau

pathology, increasing evidence points to a significant role for vas-

cular contributions to dementia.5–8 Vascular dementia is the second

most common form of dementia after Alzheimer’s disease, and cere-

brovascular pathology frequently coexists with Alzheimer’s pathology

inmixeddementia cases.9,10 This convergence suggests that cardiovas-

cular disease (CVD) may not only increase dementia risk directly but

also act as an intermediary in pathways linking other risk factors to

cognitive decline.

Modifiable lifestyle-related risk factors – including poor diet, phys-

ical inactivity, smoking, and excessive alcohol consumption – are

strongly associated with CVD11–15 and have also been identified as

potentially modifiable dementia risk factors,16–20 as highlighted in

the most recent Lancet Commission report for dementia.19,20 These

relationships form the basis of the vascular hypothesis of dementia,

which proposes that harmful lifestyle behaviors contribute to vascu-

lar pathology, which in turn accelerates or triggers cognitive decline

through mechanisms such as cerebral hypoperfusion, microinfarcts,

and blood–brain barrier dysfunction.21,22 While these pathways are

conceptually well established, the extent to which CVD actually medi-

ates the association between lifestyle and dementia risk remains

unclear.

Despite analytic methods designed to explore causal pathways, cur-

rent evidence largely comes from correlational or association-based

studies, which cannot determine whether CVD truly functions as a

mediator rather than a co-occurring risk factor.23 Most systematic

reviews have summarized direct associations between lifestyle factors

and cognitive outcomes or betweenCVDand cognitive outcomes,24–26

but fewhave examined the combined pathway. This lack ofmechanistic

clarity represents an important gap that effective prevention strate-

gies dependon tounderstandhowrisk factors exert their influence. For

example, if the protective effect of physical activity on cognition oper-

ates primarily through cardiovascular pathways, then interventions

targeting vascular health couldmaximize cognitive benefits.

Mediation analysis provides a methodological framework for for-

mally testing these pathways. Unlike traditional analyses that assess

direct associations, mediation analysis estimates indirect effects and

quantifies the extent to which an exposure influences an outcome via

an intermediate variable, in this case CVD27 (Figure 1). By applying

causal inference principles, mediation analysis moves beyond whether

associations exist to address how and through what mechanisms they

occur.28–30 Despite its potential value, the degree to which mediation

analysis has been used to study lifestyle–CVD–dementia pathways,

andwhat it reveals about these relationships, remains unknown.

To address this gap, we conducted a scoping review to identify and

synthesize studies that have applied mediation analysis to examine

whether CVD mediates the relationship between lifestyle risk factors

 15525279, 2025, 10, D
ow

nloaded from
 https://alz-journals.onlinelibrary.w

iley.com
/doi/10.1002/alz.70843 by A

bby H
ensel , W

iley O
nline L

ibrary on [27/10/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



HENSEL ET AL. 3 of 13

F IGURE 1 Conceptual model of mediating pathway between
lifestyle-related risk factors (e.g., physical inactivity, diet, smoking,
alcohol consumption) and dementia. The indirect effect is the product
of paths a (effect from intervention tomediator) and b (effect from
mediator to outcome). The total effect is the sum of direct and indirect
effects.

and cognitive outcomes, including dementia. For the purpose of this

review, cognitive outcomes were broadly conceptualized to include

both clinical diagnoses of dementia and measures of cognitive decline,

reflecting the range of outcomes used in the literature. By mapping

existing evidence and identifying key gaps, this review aims to clarify

what is currently known about these mediation pathways and inform

future research priorities.

1.1 Objectives

Thepurposeof this scoping reviewwas tomapandsynthesize theexist-

ing literature that has applied mediation analysis to examine whether

CVD acts as a mediator in the relationship between lifestyle-related

risk factors and cognitiveoutcomes. Specifically, this reviewaimed to:

1. Identify studies that have formally tested mediation pathways

involving lifestyle risk factors (diet, physical inactivity, smoking, and

alcohol consumption), CVD as a potential mediator, and cognitive

outcomes, including dementia;

2. Summarize theextent andcharacteristics of this evidence, including

which risk factors and cardiovascular conditions have been studied

and the types of cognitive or dementia outcomes assessed; and,

3. Highlight gaps in the literature and methodological limitations to

inform future research directions for understanding causal path-

ways linking lifestyle, vascular health, and cognitive aging.

2 METHODS

2.1 Protocol and registration

A scoping review protocol was published a priori on OSF.io.31 Report-

ing of methodology and results followed the Joanna Briggs Institute

Evidence Synthesis Reporting Guide for Protocols and the Preferred

Reporting Items for Systematic Reviews andMeta-Analyses extension

for Scoping Reviews (PRISMA-ScR)32 (Appendix A).

2.2 Search strategy and selection criteria

Using the multifile option and deduplication tool on the Ovid plat-

form, we searched Ovid MEDLINE All, Embase Classic+Embase, and

APA PsycINFO. We also searched CINAHL (Ebsco) and Web of Sci-

ence (core databases). We performed all searches on July 12, 2024,

using a combination of controlled vocabulary (e.g., “smoking,” “cardio-

vascular diseases,” “cognitive dysfunction,” “mediation analysis”) and

keywords (e.g., “sedentary lifestyle,” “CVD,” “Alzheimer,” “causality”).

There were no date or language restrictions, but animal-only records

were removed. The search strategywas developed in consultationwith

an information specialist and peer-reviewed in accordance with Peer

Review of Electronic Strategies (PRESS) guidelines.33 Results were

downloaded and deduplicated using EndNote version 9.3.3 (Clarivate

Analytics) and uploaded to Covidence (Veritas Health Innovation Ltd.).

A manual search of the reference lists of included studies was per-

formed to identify any literature that was not identified in the original

search. Our full search strategy can be found in Appendix B.

2.3 Eligibility criteria

We included empirical studies (i.e., cross-sectional studies, longitudi-

nal studies, and randomized controlled trials) that conducted formal

mediation analysis to examine whether CVD mediated the associa-

tion between at least one lifestyle-related risk factor (diet, physical

inactivity, smoking, and alcohol consumption) and cognitive outcomes

in adults aged 45 years and older. The lower cut-off of 45 years was

chosen because midlife is a critical exposure window for dementia

risk, with numerous studies demonstrating that cardiovascular and

lifestyle-related risk factors during this period are strongly associated

with late-life cognitive decline and dementia.19,20

Cognitive outcomes were broadly defined to capture the range of

dementia-related endpoints studied in the literature, including clini-

cal diagnoses of dementia (e.g., Alzheimer’s disease, vascular dementia,

all-cause dementia), intermediate outcomes such as mild cognitive

impairment, and cognitive decline measures, including validated neu-

ropsychological test scores (e.g., memory, executive function) and

imaging-based markers of brain aging when explicitly linked to cogni-

tion.

2.4 Exclusion criteria

Case studies, narrative reviews, editorials, book chapters, descriptive

studies, and qualitative studies were excluded. The reference lists and

bibliographies of relevant systematic reviews, scoping reviews, and

meta-analyses were scanned to identify relevant studies; however, the

reviews themselves were excluded. Additionally, we excluded stud-
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ies if they included animal populations or adults younger than 45

years or did not conduct formal mediation analysis using appropriate

methodologies.

2.5 Data screening, extraction, and synthesis

Titles, abstracts, and full-text articles were screened independently

and in duplicate by four reviewers (A.L.J.H., T.C., P.R., R.A.) using

Covidence. There was a high level of inter-rater agreement at both

the title/abstract stage (87% to 98% proportionate agreement) and

full-text screening stage (95% proportionate agreement). Discrepan-

cies were resolved through consensus discussion, ensuring consistent

application of inclusion criteria across reviewers.

Data extraction was conducted independently by one reviewer

(A.L.J.H.) using a piloted extraction form and verified by a second

reviewer (T.C.). This approach was chosen to balance methodologi-

cal rigor with feasibility given the small number of included studies.

Although this process introduces a potential risk of extraction error,

verificationminimizes this risk and is acknowledged as a limitation.

Extracted variables included study design, population character-

istics, exposure(s), mediator(s), outcome(s), statistical methods for

mediation analysis, and mediation estimates (direct, indirect, and total

effects; proportion mediated, when available). Where possible, effect

estimates were noted as reported; no transformations or standard-

ization was applied because of substantial heterogeneity in media-

tion models, effect scales, and statistical techniques across studies.

Instead, we narratively synthesized findings and explicitly described

differences in analytic approaches.

Methodological variability – such as differences in mediation

models (e.g., structural equation modeling, counterfactual-based

approaches), handling of exposure–mediator interactions, and boot-

strapping for confidence intervals –wasdocumentedand considered in

the interpretation of findings rather than pooled, given the conceptual

and statistical heterogeneity of included studies.

2.6 Quality assessment

The assessment of methodologic quality was conducted using the tool

proposed by Vo et al.34 One author (A.L.J.H.) independently applied

the criteria and scored “yes” or “no” for each item. Items deemed not

applicable to a specific study were scored as “not applicable.”

3 RESULTS

3.1 Literature search

A total of 1309 articles were identified in the initial search. After

screening by title and abstract, 1274 were excluded. The most com-

mon reason for exclusion was not conducting mediation analysis or

not assessing CVD as a mediator. After evaluating the full text of

35 articles, a total of five studies met the inclusion criteria for the

current review. Manual screening of the reference lists of relevant lit-

erature reviews did not identify additional studies for inclusion. Details

of the article screening process are outlined in the PRISMA diagram

(Figure 2).

3.2 Overview of included studies

The search identified five studies that applied mediation analysis to

evaluate the role of CVD in the association between lifestyle risk

factors and cognitive outcomes.35–39 The mean age of participants

ranged from 53 to 65 years old, and 39% to 67% of the participants in

these studieswere female. These studies varied substantially in design,

exposure and mediator definitions, cognitive outcome measures, and

analytic methods (Table 1). Three were cohort studies,37–39 one was a

cross-sectional analysis of randomized controlled trial baseline data,35

andonewas a secondary analysis of randomized controlled trial data.36

Sample sizes rangedwidely from160 to over 260,000 participants, and

follow-up periods, where reported, ranged from 2 years to more than

15 years.

3.3 Heterogeneity in exposure and mediator
measures

Both exposures and mediators were operationalized inconsistently

across studies, complicating synthesis. For physical activity – the most

frequently studied exposure – approaches ranged from self-reported

activity and sedentary time to objective measures of aerobic fitness.

Dietary exposures included adherence to the Dietary Approaches to

Stop Hypertension (DASH) diet or Mediterranean diet, while alcohol

exposure was assessed as a clinical diagnosis of alcohol use disor-

der. No included study evaluated smoking. Similarly, CVD mediators

were highly variable, spanning composite risk scores (e.g., Framingham

Stroke Risk Profile [FSRP]), individual diagnoses (e.g., heart disease),

and cardiac structural measures (e.g., left atrial function). These differ-

ences in measurement introduce conceptual heterogeneity that limits

comparability across findings.

3.4 Methodological approaches to mediation

Mediation analysis approaches also differed considerably. Two stud-

ies, Blumenthal et al. and Spartano et al., used bootstrapped estimates

of indirect effects, Gonzalez Casanova et al. applied the Valeri and

Vanderweele approach,40 Hu et al. employed counterfactual-based

mediational g-formula modeling, and Kraal et al. reported traditional

estimates of direct and indirect effects. Most studies adjusted for

mediator-outcome confounders, but none conducted sensitivity analy-

ses for unmeasured confounding.Notably, noneof the studies reported
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F IGURE 2 PRISMA diagram of results for each stage of search strategies.

repeated measurement of mediators, and only Kraal et al. included

model goodness-of-fit indices.

3.5 Summary of mediation findings

Overall, evidence that CVD mediates lifestyle-cognition relationships

was sparse and inconsistent, with most studies reporting null or neg-

ligible indirect effects (Table 2). Across the three main risk factors

represented (physical activity, diet, and alcohol), no robust mediation

effect emerged.

3.5.1 Physical activity

Four studies examined this exposure. Gonzalez Casanova et al.

and Kraal et al. reported no significant mediation via CVD. Blu-

menthal et al. found that the FSRP partially mediated the asso-

ciation of aerobic fitness with executive functioning and verbal

memory. Similarly, Spartano et al. found that composite cardiovas-

cular risk (via FSRP) explained between 8.3% and 22.0% of the

association between physical activity or sedentary time and neu-

roimaging markers of brain aging. However, effects were modest,

and the reliance on risk scores rather than clinical endpoints limits

interpretation.

3.5.2 Diet

Two studies assessed diet, neither of which found evidence that CVD

mediated associations with cognitive outcomes. In Gonzalez Casanova

et al., adherence to the Mediterranean diet was not associated with

cognitive decline. Conversely, Blumenthal et al. found thatwhile adher-

ence to the DASH diet was associated with better neurocognitive

performance in adults with cognitive impairment, the association was

not mediated by FSRP.
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TABLE 3 Summary of study quality.

Blumenthal

et al. (2017)35
Gonzalez Casanova

et al. (2023)36
Hu et al.

(2023)37
Kraal et al.

(2021)38
Spartano et al.

(2023)39

Planning

Was themediation analysis planned a priori in the trial

protocol?

⨯ ⨯ ⨯ ⨯ ⨯

Were themediators chosen based on the clinical rationale

underlying themechanisms in which the exposure affects

the outcome?

✓ ✓ ✓ ✓ ✓

Was the choice of mediator(s) based on independent data? ✓ ✓ ✓ ✓ ✓

Was there a plan to collect pre- and post-randomization

confounders of the exposure-mediator relationship?

n/a n/a n/a n/a n/a

Was there a plan to collect pre- and post-randomization

confounders of themediator-mediator relationship?

n/a n/a n/a n/a n/a

Was there a plan to collect pre- and post-randomization

confounders of themediator-outcome relationship?

n/a n/a n/a n/a n/a

Were themediators measured prior to the outcome to

assure the causal interpretation of the findings?

⨯ ✓ ✓ ✓ ✓

Were themediators measured repeatedly? ⨯ ⨯ ⨯ ⨯ ⨯

Was a causal diagram reported underlying the causal

relationship of the exposure(s), mediator(s), and

outcome(s)?

✓ ✓ ✓ ⨯ ⨯

Was the sample size for themediation analysis estimated? ⨯ ✓ ⨯ ⨯ ⨯

Conduct

Weremultiple imputations (or other valid approaches) used

to handlemissing data?

n/a n/a n/a n/a n/a

If a complete-case analysis was used, did they adjust for

baseline covariates that were differentially distributed

between responders and non-responders?

⨯ ⨯ ⨯ ⨯ ⨯

Was a sensitivity analysis conducted to assess the impact of

different approaches on the findings?

⨯ ⨯ ⨯ ⨯ ⨯

Does the study report separate analyses for separate

mediators?

n/a ✓ n/a n/a n/a

Does the study use an appropriate framework for analysis? ✓ ✓ ✓ ✓ ✓

Does the study evaluate the goodness of fit of eachmodel? ⨯ ⨯ ⨯ ✓ ⨯

Does the study assess potential interaction(s) between

exposure and confounding factors, exposure andmediator,

mediator andmediator in themediator and outcome

models?

⨯ ⨯ ✓ ⨯ ⨯

Does the study adjust for exposure–mediator confounders? n/a n/a n/a n/a n/a

Does the study adjust for mediator–mediator confounders? n/a ⨯ n/a n/a n/a

Does the study adjust for mediator–outcome confounders? ✓ ✓ ✓ ✓ ✓

Does the study perform sensitivity analysis to assess

sensitivity of the results to the assumption of nomeasured

mediator-mediator or mediator–outcome confounder?

⨯ ⨯ ⨯ ⨯ ⨯

Does the study perform sensitivity analysis to assess

sensitivity of the results to potential measurement errors of

themediator(s)?

⨯ ⨯ ⨯ ⨯ ⨯

Does the study use apt strategies when some of the

mediator–mediator or mediator–outcome confounders are

potentially affected by the exposure (e.g., by considering

confounders as mediators themselves)?

⨯ ⨯ ⨯ ⨯ ⨯

(Continues)
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TABLE 3 (Continued)

Blumenthal

et al. (2017)35
Gonzalez Casanova

et al. (2023)36
Hu et al.

(2023)37
Kraal et al.

(2021)38
Spartano et al.

(2023)39

Reporting

Does the study report the approaches used for mediation

analysis?

✓ ✓ ✓ ✓ ✓

Does the study provide a causal diagram that underlies the

analysis?

✓ ⨯ ⨯ ✓ ✓

Does the study report the sample size calculation? ⨯ ✓ ⨯ ⨯ ⨯

Does the study report the actual sample size of the

mediation analysis?

✓ ✓ ✓ ✓ ✓

Does the study report howmissing data are handled? ⨯ ⨯ ⨯ ✓ ⨯

Does the study report all confounders considered and

adjusted for in the analysis?

✓ ✓ ✓ ✓ ✓

Does the study report themodel-building procedure and

the final form of all models used in the analysis?

⨯ ⨯ ✓ ✓ ✓

Does the study report the goodness of fit of all themodels? ⨯ ⨯ ⨯ ✓ ⨯

Does the study report the point estimates and the

confidence intervals of the direct effect(s)?

✓ ✓ ✓ ✓ ⨯*

Does the study report the point estimates and the

confidence intervals of the indirect effect(s)?

✓ ✓ ✓ ✓ ⨯*

Does the study report the point estimates and the

confidence intervals of the total effect(s)?

⨯ ✓ ✓ ✓ ⨯*

Does the study report themethods and results of all

sensitivity and other additional analyses (in themain paper

or appendices)?

✓ ✓ ✓ ✓ ✓

Does the study discuss the validity of all causal assumptions

underlying the analysis (in themain paper or appendices)?

✓ ✓ ✓ ✓ ✓

✓ (yes).

⨯ (no).

n/a=Not applicable to score.

* Point estimates, but not confidence intervals, were reported.

3.5.3 Alcohol

One large cohort study, conducted by Hu et al., evaluated alcohol use

disorder and dementia. While alcohol use disorder increased the risk

of both early- and late-onset dementia, the elevated risk of dementia

associated with alcohol use disorder was not mediated by CVD.

3.5.4 Smoking

No included study investigated smoking as an exposure, leaving this

pathway entirely unexamined.

3.6 Quality and reporting

Quality assessment revealed multiple methodological limitations

(Table 3). None of the studies followed a pre-specified mediation pro-

tocol, and none performed sensitivity analyses for key assumptions.

Only one study estimated sample size requirements, and none incor-

porated repeatedmediatormeasurements, both of which are essential

for robust causal inference. Furthermore, point estimates of indirect

effects were often small and accompanied by wide confidence inter-

vals, underscoring concerns about limited power and heterogeneity in

analytic methods.

4 DISCUSSION

This scoping review synthesized the limited literature using mediation

analysis to examine whether CVD explained the relationship between

lifestyle risk factors and dementia-related outcomes. Our review iden-

tified only five eligible studies, most of which focused on physical

activity and employed diverse methodologies to explore mediation

effects. The study findings provided very limited and inconsistent evi-

dence for CVD as a mediator in these pathways. While two studies

reported statistically significant indirect effects – primarily for physi-

cal activity and composite cardiovascular risk profiles – most findings
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were null, and the observedmediation effects were modest and varied

by outcome and analytic approach. Overall, these findings underscore

themethodological and conceptual gaps in the existing evidence base.

Although some models demonstrated statistically significant medi-

ation, the clinical and mechanistic implications of these small indirect

effects are uncertain. For example, while FSRP scores explained up

to 22% of the association between physical activity and neuroimag-

ing markers of brain aging, these findings do not establish whether

such effects are clinically relevant or whether they would translate

into dementia prevention at the population level. The lack of sensi-

tivity analyses, repeated mediator measurements, and standardized

outcome definitions further complicates interpretation. These limita-

tions make it premature to conclude that CVD meaningfully explains

lifestyle–dementia relationships in practice.

The modest and inconsistent findings observed here offer, at best,

tentative support for the vascular hypothesis of dementia. This hypoth-

esis posits that vascular pathology mediates the effects of upstream

risk factors on cognitive decline.21,22 Partial mediation observed in a

small subset of analyses identified in this review suggests that vascular

health could play a role, but the current literature is too limited to fully

substantiate these claims. Prior conceptual frameworks and reviews

describing the lifestyle—vascular–cognition pathway assumed that

vascular processes mediated the effects of lifestyle behaviors,41–43

but our review reveals how rarely this hypothesis has been tested

using formal causal modeling. Compared to existing reviews that

largely summarize direct associations between lifestyle risk factors

and dementia,16,44–46 this review adds value by identifying how little

empirical work has formally quantified mediation within this relation-

ship and by highlighting methodological gaps that must be addressed

before causal inferences can be drawn.

Notably, no mediation studies involving smoking were identified

despite its well-established links to both CVD and cognition.47–49 This

absence likely reflects the scarcity of longitudinal datasets that capture

smoking exposure, incident CVD, and cognitive outcomes over suffi-

cient follow-up periods to enable mediation modeling. Alternatively, it

is possible that smoking ismoreoften treated as a covariate rather than

a primary exposure, limiting its inclusion in formal mediation analyses.

Future research should address this gap by incorporating robust mea-

sures of smoking exposure across midlife, when vascular damage most

strongly influences dementia risk trajectories.

Several methodological issues limit confidence in the reported

mediation effects. First, none of the limited number of included

studies followed a pre-specified mediation protocol, and only one esti-

mated sample size requirements, raising concerns about low statistical

power and potential Type II error. Second, mediators and outcomes

were rarely measured at multiple time points, and in several stud-

ies, the temporal ordering of exposure, mediator, and outcome was

unclear, both of which raise questions to causal inference. Third, ana-

lytic approaches varied widely (e.g., bootstrapped indirect effects,

counterfactual-based mediational g-formula, Valeri and Vanderweele

approach), and none incorporated sensitivity analyses for unmeasured

confounding. Finally, heterogeneity in the operationalization of both

exposures (e.g., self-reported physical activity vs objective fitness) and

mediators (e.g., composite risk scores vs structural cardiac measures

vs individual CVD diagnoses) introduces additional complexity and

reduces the comparability of findings. Together, these issues mean

that existing findings should be viewed as exploratory rather than

confirmatory.

5 CONCLUSIONS

This review is the first to map evidence on vascular mediation using

formal mediation analysis in lifestyle–cognition research, providing

a foundation for future investigations. However, the evidence base

remains extremely small (n = 5 studies), precluding any generalizable

conclusions. The included studies exhibited substantial heterogene-

ity in design, follow-up duration, and analytic rigor, and most lacked

essential features for causal inference. These limitations underscore

the fact that while mediation analysis offers a powerful framework

for understanding mechanisms, its potential has yet to be realized in

this field. High-quality longitudinal studies with rigorous mediation

frameworks are needed to clarify whether improving cardiovascular

health is a viable strategy for reducing dementia risk through lifestyle

modification.
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