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Abstract 115 

Importance: Several sets of diagnostic criteria have been proposed for vascular cognitive impairment and 116 

dementia (VCID). The International Society for Vascular Behavioural and Cognitive Disorders (VASCOG) 117 

working group published comprehensive operationalized criteria in 2014. Considering subsequent advances 118 

in the field, an international expert group was established in 2023 to revise these criteria. VASCOG criteria 119 

and other published diagnostic guidelines, aided by literature review of recent developments in VCID, were 120 

used as reference points for an online Delphi survey (minimum three rounds, ≥ 75% threshold for agreement) 121 

aimed at achieving consensus on diagnosis of VCID, including operationalization of criteria and guidance on 122 

potential biomarkers. Seventy international experts from diverse regions were invited to participate.  123 

Observations: Three survey rounds included 49-54 participants that agreed on VASCOG-2 diagnostic criteria 124 

for preclinical, mild and major/dementia levels of vascular cognitive impairment (under the overarching term 125 

VCID). Research guidelines, including the use of novel neuroimaging and fluid biomarkers, were also agreed 126 

upon. The World Stroke Organisation (WSO) endorsed the criteria, hence named VASCOG-2-WSO.  127 

Conclusions and Relevance: The VASCOG-2-WSO criteria update the VASCOG criteria for the diagnosis of 128 

VCID, providing operationalization and additional guidance on potential neuroimaging and fluid biomarkers. 129 

VASCOG-2-WSO should provide an international standard for VCID diagnosis, facilitating diagnostic 130 

consistency among clinicians and researchers. 131 

 132 

 133 

  134 

135 
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Introduction 136 

Vascular dementia (VaD) is the second most common form of dementia, accounting for 15-20% of cases 
1-3

 137 

and cerebrovascular disease (CeVD) may contribute to cognitive and functional decline in up to 75% of all 138 

persons with dementia 
4
. Despite its importance and the promise of prevention, the advancement of research 139 

and clinical practice in this field has been limited. One major obstacle is the absence of universally recognized 140 

and clearly operationalizable diagnostic criteria, reducing the validity and interpretability of clinical outcomes 141 

and research findings. 142 

The introduction of the National Institute of Neurological Disorders and Stroke - Association Internationale 143 

pour la Recherche et l’Enseignement en Neurosciences (NINDS-AIREN) vascular dementia criteria 
5
 in 1993 144 

was an important step toward standardisation. This allowed major investigations on the natural history and 145 

therapeutics to be undertaken. Thereafter, multiple attempts have been made to enhance these criteria. For 146 

instance, the expert consensus criteria developed by the American Heart Association and American Stroke 147 

Association (AHA-ASA) in 2011 
1
, the Vascular Behavioural and Cognitive Disorders (VASCOG) criteria 

6
 148 

(hereafter, VASCOG-1 criteria) in 2014 that co-evolved with the DSM-5 criteria released in 2013 
7,8

, the 149 

Vascular Impairment of Cognition Classification Consensus Study (VICCCS-2) criteria of 2018, derived via a 150 

Delphi consensus process 
9,10

, and the International Classification of Diseases, 11
th
 revision (ICD-11) criteria 151 

proposed in 2019
11

.  152 

A study in 2019
12

 showed that the VASCOG-1 criteria had greater sensitivity and better predictive validity than 153 

the older criteria for vascular cognitive impairment and dementia (VCID), but were comparable to the DSM-5 154 

and VICCCS criteria. VASCOG-1 has advantages over other criteria, such as more detailed operationalization 155 

(e.g., suggested thresholds for cognitive impairment, severity of neuroimaging abnormalities, etc.). Despite 156 

the subsequent release of VICCCS-2 and ICD-11 criteria, there remains  an ongoing lack of consensus on the 157 

overarching terminology of the cognitive decline, differing guidelines for clinical and cognitive assessments, 158 

and lack of accounting for major advances in neuroimaging and biomarkers. First, concerning terminology, the 159 

construct of VaD was broadened to the spectrum of vascular cognitive impairment (VCI) 
13

 that included 160 

individuals at increased risk of dementia as well as those with mild cognitive impairment (MCI) or dementia. 161 

Other terms proposed were vascular cognitive disorder 
6,14

, VCID 
1
, vascular neurocognitive disorder (DSM-162 

5)
7
, and dementia due to CeVD

11
. This lack of consensus on terminology has prevented consistency in 163 

definitions and diagnostic criteria.  164 
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Second, guidelines for assessment vary across the different criteria. The VICCCS-2 and AHA-ASA criteria do 165 

not require concern of a person, informant or clinician regarding decline of cognitive functioning for diagnosis, 166 

while VASCOG-1 and DSM-5 criteria require this in alignment with the criteria for Alzheimer’s disease (AD) 
15

. 167 

Most criteria specify executive function, attention, memory, language and visuospatial function as the 168 

cognitive domains of interest and most likely to be affected by cerebrovascular lesions
16

. The VICCCS-2 169 

criteria, on the other hand, indicate processing speed, learning, and neuropsychiatric symptoms
17

 as optional 170 

domains. Similarly, specificity of symptoms listed as supportive evidence in VASCOG-1 criteria, including 171 

early urinary frequency, gait disturbance, and personality and mood changes, may be limited. 172 

Third, there have been major advances in neuroimaging and the development of other biomarkers for some 173 

types of dementia, and this needs to be revisited in the context of VCID. Consensus neuroimaging standards 174 

for small vessel disease (SVD) have been published (e.g., 
16,17

), and their incorporation in any criteria set is 175 

arguably important. There have also been advances in the genetics of VCID which may help guide a 176 

phenotype of relatively ‘pure’ VCID 
18

.  177 

Fourth, the status of VCID subtypes, with terms such as post-stroke dementia (PSD), subcortical ischemic 178 

vascular dementia (SIVaD) and multi-infarct dementia (MID) still being commonly used by clinicians, requires 179 

clarification within the nosology of VCID. 180 

This study therefore aimed to reach international consensus on the diagnosis of VCID, via a revision of the 181 

VASCOG-1 criteria, in an iterative survey using a Delphi approach.  182 

 183 

 184 

Methods 185 

Participants 186 

Survey participants were invited if they were internationally recognised clinicians and/or researchers in the 187 

field of cognitive decline and dementia with a focus on VCID These could be medical specialists (including 188 

geriatricians, neurologists, psychiatrists and rehabilitation physicians) or non-medical clinician experts (e.g., 189 

neuropsychologist, nurse, social worker, occupational therapist). Experts who had previously participated in 190 

the VASCOG-1, VICCCS-2 and AHA-ASA criteria were initially contacted, and snowball sampling was used to 191 
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expand this group. The aim was to have broad representation from all geographical regions including South 192 

and East Asia, North and South America, Africa, Europe, and Oceania.  193 

Three hundred and ten individuals were initially screened for invitation, of whom 143 were short-listed. Of 194 

these, 70 responded indicating their interest in participation (nine declined, the remainder did not respond). 195 

The World Stroke Organisation (WSO) was approached to provide input into the process and two members of 196 

WSO with expertise in vascular dementia participated. The study was approved by the University of New 197 

South Wales Human Research and Ethics Committee. Participants gave written informed consent. 198 

 199 

Data collection 200 

A modified Delphi method 
19

 was used, involving an iterative, multi-staged series of structured online 201 

questionnaires with anonymised feedback from participants, and progressive refinement of questions across 202 

stages to reach consensus for the updated diagnostic criteria. Only the independent coordinator (A.C.B who 203 

did not participate in the survey) had access to identification details of the participants. The Guidance on 204 

Conducting and REporting of Delphi Studies (CREDES) recommendations were followed 
20

. Figure 1 205 

illustrates the procedure.  206 

Figure 1 about here 207 

Development of the survey 208 

Literature reviews on topics related to the criteria were conducted by the core team (ACB, PSS, NAK, JJ, SH, 209 

RK, RJC and DS), which informed the first structured questionnaire. In brief, this entailed consulting all 210 

previous diagnostic criteria for VCID, and major reviews on neuropsychological, neuroimaging and biomarker 211 

developments in VCID since VASCOG-1.  212 

Consensus was sought on:  213 

 Each individual element of the existing VASCOG criteria; 214 

 The standardisation of definitions, terminology and scope of the criteria; 215 

 Further operationalization of the criteria, and; 216 

 Potential additions to the criteria including novel neuroimaging, fluid, or retinal biomarkers. 217 

A full summary of the topics addressed in each round is provided (eTable 1 in the Supplement). 218 
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Survey and consensus procedure: Consensus on any statement was defined as agreement or disagreement 219 

of ≥75% and non-consensus as <75% through multiple iterative rounds. Percent agreement is the most 220 

common measure of agreement used in Delphi studies, and 75% is the median value used 
21

 and was 221 

considered high enough to ensure the quality and reliability of the consensus outcomes. Statements that 222 

reached consensus were removed from subsequent rounds, while non-consensus statements were reworded 223 

incorporating participant feedback and reintroduced in subsequent rounds. Figure 1 illustrates the procedure. 224 

Overall, three rounds of online surveys were administered, approximately one every two months. In response 225 

to feedback, an in-person participants’ meeting was held on September 16
th
,
 
2023 at the International Society 226 

of Vascular Behavioural and Cognitive Disorders (VasCog) 2023 conference in Gothenburg, Sweden, to 227 

discuss the Round 1 results. VasCog encompasses clinician and researchers experts in cognitive disorders 228 

arising from cerebrovascular pathological changes. An additional meeting was held on October 25
th
, 2023 by 229 

videoconference for those who could not attend VasCog 2023 to discuss contentious Round 1 results and 230 

guide preparation of questions for Round 2. No questionnaire data was collected during these meetings, 231 

preserving the anonymity of the process.  232 

 233 

Observations 234 

Primary outcomes 235 

Of the 70 participants invited, 54 (77% of invited) contributed to round 1, 51 to round 2 (94% of round 1) and 236 

49 to round 3 (97% of round 2). Characteristics of the Delphi participants from Round 1 are shown in eTable 237 

2. In brief, the majority (89%) of participants are medically trained and six (11%) are neuropsychologists; 238 

among the medically trained, most (77%) are neurologists, psychiatrists, geriatricians or epidemiologists. Most 239 

reported their primary workplace setting as a university, university clinic, hospital, memory clinic or stroke unit 240 

or some combination. Most reported having both clinical and research experience with VCID and having 241 

expertise demonstrated by relevant peer-reviewed research publications. The majority (78%) were from 242 

Europe, North America, or Australia with five (9%) from Asia, two (4%) from Brazil and 1 (2%) from the 243 

Caribbean.  244 

 245 

Table 1 about here 246 
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Definition of the vascular cognitive construct 247 

In round 1, the naming of the overarching vascular cognitive construct that includes all forms of cognitive 248 

deficits from mild to major/dementia resulted in a split between the most popular options vascular cognitive 249 

disorder (30% agree) and vascular cognitive impairment (26%), with other options being vascular 250 

neurocognitive disorder (18%) and vascular cognitive impairment and dementia (16%). The question was 251 

reduced to two options in round 2, i.e., vascular cognitive impairment (61%) and vascular cognitive disorder 252 

(39%), but subsequent discussion in a conference suggested that this was an unsatisfactory outcome, and the 253 

options were brought to round 3. In the 3
rd

 round, the proposal to name the construct vascular cognitive 254 

impairment and dementia (VCID), with the term vascular mild cognitive impairment (vaMCI) for a mild level of 255 

severity of VCID, and the term vascular dementia (VaD) for a major or dementia-level of severity of VCID, 256 

reached consensus (84%) and VCID, vaMCI and VaD are therefore the default terms used hereafter.  257 

Table 1 presents the diagnostic criteria for MCI and dementia reached by consensus. This is the first step in 258 

the diagnostic process, prior to establishing a vascular etiology. These criteria are little changed from 259 

VASCOG-1 besides minor rewording.  260 

Table 1 about here 261 

Table 2 displays the consensus cognitive domains assessed in VCID, for which the DSM-5 domains replace 262 

the VASCOG-1 domains (80% in round 2) with minor changes, i.e., changing the domain name Complex 263 

Attention to Attention and Processing Speed and subsuming Praxis-gnosis-body schema into Perceptual-264 

motor function.  265 

Table 2 about here 266 

The criteria for establishing vascular etiology for MCI or dementia are presented in Table 3. For criterion A1, in 267 

a separate question, consensus was not reached on the choice of a specific timeframe (3mo, 6mo, other, or 268 

none) for the persistence of cognitive deficits following a stroke (3 months: 39% agreement, 6 months: 30%, 269 

round 2). Consequently, the “beyond 3 months” guidance was retained from VASCOG-1 as the most 270 

supported option.  271 

Table 3 about here 272 

Criterion B1 combines two criteria from VASCOG-1, i.e., former B1 “large vessel infarcts” and B2 “extensive 273 

or strategically placed single infarct” to simplify the criteria as former B1 was not supported (56% 274 
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disagreement). Otherwise, imaging criteria are marginally more lenient with respect to lacunes and white 275 

matter hyperintensities (see Table 3 for description). For criterion A2, only the supportive clinical features of 276 

personality and mood changes reached consensus, unlike gait disturbance and urinary frequency which were 277 

considered too non-specific to be included within the diagnostic criteria.  278 

In the exclusion criteria, major depression was removed due to a lack of consensus on the original or 279 

reworded alternatives, and the agreement that there is considerable overlap between depression and VCID 280 

symptoms in later life. Mood disturbance, personality change, and apathy are included as supportive, but not 281 

essential, features for the diagnosis of VCID. The addition of biomarkers for Alzheimer’s disease (AD) and 282 

dementia with Lewy bodies (DLB) (guidance) reached consensus, but not for frontotemporal dementia (FTD) 283 

primarily due to lack of validated biomarkers. There was consensus against (≥ 75% disagreement, round 1) 284 

the use of additional novel neuroimaging markers, plasma and serum, and retinal biomarkers in either the 285 

clinical or research setting to assist in VCID diagnosis (see eResults 1 for the list of markers). Consensus was 286 

reached for using neuroimaging markers for the staging of cerebrovascular disease in a research setting 287 

(81%, round 1). Details of this will be explored in a future research framework. 288 

Table 4 presents miscellaneous criteria. For a diagnosis of probable VCID, a clinical diagnosis should be 289 

supported by neuroimaging or the presence of a genetic disorder such as CADASIL, the latter being a new 290 

inclusion. Another notable addition is the inclusion of the preclinical/at-risk VCID category, indicated by 291 

neuroimaging evidence of CeVD, with or without clinical history of cerebrovascular events (CVEs) and/or 292 

vascular risk factors. This recognises the common occurrence of what has also been referred to by clinicians 293 

as covert CeVD 
22

.  294 

Table 4 about here 295 

Multiple causation was simplified into vascular with neurodegenerative and non-neurodegenerative additional 296 

pathologies with the more clinically salient etiology to be stated. In VASCOG-1 multiple causation was centred 297 

on AD. The subcortical/cortical-subcortical subtype from VASCOG did not reach consensus, nor did a 298 

suggested poststroke dementia or poststroke VCID subtype, while the hemorrhagic/ischemic subtype was 299 

maintained with an added mixed hemorrhagic-ischemic category.  300 

See eTable 3 for a summary of the VASCOG-2-WSO diagnostic criteria for VCID, and eTable 4 for a 301 

comparison of VASCOG-2-WSO criteria to VICCCS-2, VASCOG-1, DSM-5 and AHA-ASA criteria.  302 
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 303 

Discussion 304 

This paper provides consensus VASCOG-2-WSO diagnostic criteria for VCID. These criteria aim to update 305 

the VASCOG-1 criteria to address inconsistencies between extant criteria in terminology and assessment 306 

guidelines and align with advances in neuroimaging and biomarkers
6
. The overarching vascular concept was 307 

named vascular cognitive impairment and dementia, maintaining its subdivision into vaMCI and VaD. The 308 

primary updates include refinement of the VASCOG neuroimaging and clinical criteria and subtyping, the 309 

addition of AD and other neurodegenerative disease biomarkers in criteria for alternative or additional 310 

etiologies, and the addition of a preclinical/at-risk category for risk reduction and preventive purposes. These 311 

updates will be of great value in reflecting the substantial advancement of knowledge since VASCOG-1, 312 

addressing limitations of the previous criteria, and thereby facilitate ongoing clinical and research 313 

developments.  314 

The VASCOG-2-WSO are highly operationalized, with needed, practical guidance on thresholds for cognitive 315 

and neuroimaging criteria. This is designed to assist with decision making in both clinical and research 316 

settings, while remaining sufficiently broad and flexible to facilitate clinical judgment. For example, criteria for 317 

white matter hyperintensities (WMH) include guidance on Fazekas score thresholds 
23

 in recognition that 318 

WMH are common and increase with age 
24

 and that visual scoring methods remain in use in the clinic. For 319 

other neuroimaging markers (i.e., infarcts, lacunes, and intracerebral hemorrhage) there is reference to 320 

strategic placement in recognition of the long-understood associations between lesion location and the risk of 321 

cognitive impairment (e.g., thalamus and basal ganglia) with recent lesion-mapping studies enhancing our 322 

understanding (e.g., 
25-27

).  323 

VASCOG-2-WSO, like the VASCOG-1 criteria, recognise that the neuropsychological domains of attention 324 

and processing speed (within complex attention in VASCOG) and executive function are affected early in the 325 

disease process and are helpful in identifying SVD-related impairment in the early stages 
28

. The 326 

heterogeneity of the cognitive profile of VCID is also acknowledged, as multiple domains are commonly 327 

affected owing to the widespread nature of the cerebral pathology. This includes learning and memory, a 328 

feature commonly associated with AD. Memory impairment in early VCID, however, may present differently 329 

from early AD, with reduced efficiency and organisation of learning and retrieval in the former, and impaired 330 

consolidation and rapid forgetting in the latter (e.g., 
29

). Tests such as a repeated supra-span word list, with 331 
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measures of learning over trials, free recall and recognition can help distinguish the nature of the learning and 332 

memory deficits in the two disorders. The VASCOG-2-WSO consensus cognitive domains are harmonised 333 

with the domains in the consensus VASCOG-2-NP neuropsychological battery and standards 
30

. Other 334 

supportive aspects of the clinical criteria considered insufficiently specific (e.g., gait and/or urinary disturbance 335 

as supportive and major depression as exclusion criteria) were removed, which may improve diagnostic 336 

accuracy.  337 

An important aspect of any dementia diagnosis is its level of certainty. The approach in the previous criteria 338 

sets for both VCID and AD has been to have two levels – probable and possible. In AD, the probable level is a 339 

clinical construct supported by molecular biomarkers and genetics 
31

. Biomarkers are similarly important for 340 

probable VCID, but molecular biomarkers for VCID are currently lacking 
32

 and neuroimaging, in particular 341 

MRI, remains the mainstay. There are several neuroimaging biomarkers – large and small infarcts, WMH, 342 

lacunes, dilated perivascular spaces, macro- and micro-bleeds, cerebrovascular reactivity, diffusivity 343 

measures and blood-brain barrier integrity measures. The definitions of the SVD-related measures have been 344 

standardised in the STRIVE criteria 
16,17

. Several challenges remain: not all of these markers (e.g., some 345 

WMH) are necessarily vascular in origin 
33

, with the description ‘of presumed vascular origin’ being used 
17

; 346 

these lesions are commonly seen as incidental findings in ‘cognitively healthy’ older people 
34

 and in 347 

neurodegenerative diseases including AD
35

, and the association between the severity of these markers and 348 

cognitive impairment is generally modest 
36

. Further work in developing a biomarker profile for VCID is needed 349 

to place the diagnosis of probable VCID on a more secure footing. While there is accumulating evidence of 350 

monogenic vascular disorders that lead to VCID, these are very uncommon, with most cases being sporadic, 351 

albeit with genetic risk factors 
37

. The monogenic disorders can, however, serve as models of a pure form of 352 

VCID 
18

.  353 

The Delphi process of VASCOG-2-WSO attempted the subtyping of VCID. Previous subtyping of VCID, such 354 

as into PSD, SIVaD, and MID, were not supported by consensus, while ischemic/hemorrhagic subtype was 355 

maintained with an added mixed category. Instead of intensive subtyping, the focus of VASCOG-2-WSO 356 

criteria is on the evidence for vascular etiology per se, with evidence for stroke and non-stroke etiology 357 

included as separate criteria. While a lack of consensus on these specific terms likely reflects their current 358 

inadequacy, future attempts at subtyping should not be ruled out.  359 
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The VASCOG-2-WSO preclinical/at-risk VCID category is aimed at identifying non-symptomatic persons with 360 

high levels of CeVD, discovered incidentally via neuroimaging, and hence at risk of cognitive decline and 361 

stroke that could be targeted for monitoring, risk reduction and preventative interventions particularly in a 362 

research setting. While this is similar to the ‘brain-at-risk’ concept proposed several years ago 
32

, the recent 363 

interest in covert CeVD and the possibility of interventions to slow its progression is noteworthy 
22

.  364 

VASCOG-2-WSO present novel features that may suggest VCID may not be the primary or sole pathology, 365 

using AD biomarkers such as cerebrospinal fluid Aβ and pTau levels and amyloid imaging using PET, as well 366 

as biomarkers for other pathologies such as Lewy body disease (Table 4). However, these novel features 367 

should be used cautiously as the presence of these features or biomarkers does not exclude the possibility of 368 

multiple brain pathologies being present, as is common in older people 
4
. The criteria therefore encourage the 369 

identification of multiple pathologies and support an attempt to determine the most salient pathologies that 370 

possibly underlie cognitive impairment. This is important for identifying vascular pathologies amongst multiple 371 

pathologies in relation to the selection for current and future amyloid and other neurodegeneration focused 372 

therapies 
38

.  373 

Strengths  374 

Strengths of these criteria include their determination by Delphi consensus process that involved a broad 375 

international representation of experts with excellent engagement, with the process including one in-person 376 

meeting and a videoconference, and adherence to the CREDES recommendations 
20

. The benchmark for all 377 

criteria, consensus at 75%, was high. The criteria were operationalized for use by both clinicians and 378 

researchers, including the determination of vascular etiology. This contrasts to most previous criteria that 379 

adopt more general guidelines. Hence the VASCOG-2-WSO criteria are arguably more useful for decision 380 

making, more amenable to validation against biological criteria for CVD such as neuropathology, and provide 381 

a clearer framework for ascertaining prognosis and guiding treatment (e.g.,
1,39,40

). They are consistent with 382 

DSM-5 criteria as well as the latest criteria for AD and DLB and their biomarkers, adopt the STRIVE-2 383 

standards, and align with the harmonised VASCOG-2-NP neuropsychological assessment 
30

. The 384 

combination of these features positions the VASCOG-2-WSO criteria well for future research and 385 

development.  386 

Limitations 387 
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Like all exercises aiming to reach expert consensus, the criteria run the risk of prevalent biases that are only 388 

correctable with novel data. The criteria remain to be tested in the field and their validation is an important 389 

future goal to build upon previous efforts involving VASCOG-1 and other criteria 
12

. Despite its adoption here it 390 

is recognised that terms such as dementia are potentially limited and not always preferred, and it should be 391 

interchangeable with alternative names such as major cognitive impairment or major cognitive disorder.  392 

Future directions 393 

The VASCOG-2-WSO should be validated against other extant criteria and in longitudinal studies for which 394 

neuropathological data are available. Their utility for participant selection in clinical trials needs to be 395 

determined. Their ease of application in the clinic and population level should be examined. The criteria may 396 

require some refinement for exclusive research use. However, real advances in diagnostic criteria will only 397 

come with better biomarkers, and this is an area of active research internationally, with novel neuroimaging, 398 

retinal and fluid biomarkers under investigation.  399 

Conclusions 400 

The VASCOG-2-WSO criteria update the VASCOG criteria for the diagnosis of VCID, providing 401 

operationalization and additional guidance on potential neuroimaging and fluid biomarkers. VASCOG-2-WSO 402 

should provide an international standard for VCID diagnosis, facilitating diagnostic consistency among 403 

clinicians and researchers. 404 

 405 
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Figure 1. Delphi consensus process used for defining the diagnostic criteria for VCID.  481 

*Selection criteria: i) international experts in the neuropsychological assessment of VCID, recognised from the 482 
content of their international, peer-reviewed publications and/or referral by peers, ii) clinicians, researchers or 483 
both with experience in the diagnosis of cognitive decline and dementia in older adults and iii) medical 484 
specialists (including geriatricians, neurologists, psychiatrists and rehabilitation physicians) but non-medical 485 
clinician experts (e.g., neuropsychologist, nurse, social worker, occupational therapist) were also included if 486 
they satisfied criteria i) and ii). 487 

^ See eTable 1 for details of main topics per round.  488 

 489 

  490 

491 
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Table 1. Consensus diagnostic criteria for mild cognitive impairment and dementia  492 

Mild cognitive impairment (both A and B are necessary) 493 

(A) Acquired decline from a documented or inferred previous level of performance in one or more 

cognitive domains as evidenced by the following: 

a) Concerns of the person, knowledgeable informant or a clinician of mild levels of decline from a 

previous level of cognitive functioning.  

Guidance: Typically, the reports will involve greater difficulty in performing the tasks and 

greater effort, compensatory strategies, or accommodation may be required. 

b)  Evidence of modest deficits on objective cognitive assessment based on a validated measure of 

neurocognitive function (either formal neuropsychological testing or an equivalent clinical 

evaluation
a
) in ≥ 1 cognitive domains listed in Table 3.  

Guidance: The test performance is typically in the range between 1 and 2 SDs below 

appropriate norms* (or between the third and 16th percentiles) and/or below an estimate 

of the person’s premorbid cognitive functioning when a formal neuropsychological 

assessment is available, or an equivalent level as judged by the clinician including from 

appropriate score cut-offs and/or decline measured from cognitive screening tests.  

(B) The cognitive deficits are not sufficient to interfere with independence (i.e., instrumental activities 

of daily living are preserved), but greater effort, compensatory strategies, or accommodation may 

be required to maintain independence. 

 494 

Dementia (both A and B are necessary) 495 

(A) Evidence of substantial cognitive decline from a documented or inferred previous level of 

performance in one or more of the domains outlined above. Evidence for decline is based on (both 

a and b): 

a) Concerns of the person, a knowledgeable informant, or the clinician, of significant decline in 

specific abilities; 

b)  Clear and significant deficits in objective assessment based on a validated objective measure of 

cognitive function (either formal neuropsychological testing or equivalent clinical evaluation
a
) in 
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≥ 1 cognitive domain. 

Guidance: Test performance typically falls ≥ 2 SDs below appropriate norms* (or below 

the third percentile) and/or below an estimate of the person’s premorbid cognitive 

functioning when a formal neuropsychological assessment is available, or an equivalent 

level as judged by the clinician including from appropriate score cut-offs and/or decline 

measured from cognitive screening tests.  

(B) The cognitive deficits, in isolation from physical deficits, are sufficient to interfere with 

independence (e.g., at a minimum requiring assistance with instrumental activities of daily living, 

e.g., performing tasks such as managing finances or medications)  

* Appropriate norms should include, where possible, normative sample of similar age, sex, education, and 496 

sociocultural background. 497 

a
The equivalent clinical evaluation should include objective and valid tests including cognitive screening tests 498 

but can replace a formal neuropsychological assessment if the latter is not available, except in research 499 

studies where a formal assessment is warranted. 500 

501 
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Table 2. Consensus cognitive domains assessed in vascular cognitive impairment and dementia.  502 

Cognitive domains Sub-domains / description 

1) Attention and processing 

speed 

sustained attention, divided attention, selective attention, processing 

speed 

2) Executive function planning, decision-making, working memory, responding to feedback, 

inhibition, flexibility 

3) Learning and memory free recall, cued recall, recognition memory, semantic and 

autobiographical long-term memory, implicit learning 

4) Language object naming, word finding, fluency, grammar and syntax, receptive 

language 

5) Perceptual-motor function visual perception, visuoconstructional reasoning, perceptual-motor 

coordination 

6) Social cognition recognition of emotions, theory of mind, insight 

503 
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Table 3. Consensus evidence for predominantly vascular etiology of cognitive impairment. Both A and 504 

B are required. Features under (C) suggest multiple contributing etiologies (Mixed or Multifactorial 505 

Cognitive Impairment and Dementia) or an alternative etiology, in which case the likely predominant 506 

etiology should be recognised.  507 

(A) One of the following two clinical features (A.1. or A.2.) 

1 The onset of the cognitive deficits is temporally related to ≥ 1 clinical strokes.  

Guidance: Onset is abrupt and cognitive deficits persist beyond 3 mo after the stroke. 

Multiple strokes may be associated with a stepwise or fluctuating course. 

The evidence of stroke is one of the following 

 a) Documented history of a stroke, with cognitive decline temporally associated with the event 

 b) Physical signs consistent with stroke in the absence of a history of stroke or if the history of 

stroke is unknown, and the signs are not due to another cause including another 

neurodegenerative disorder. 

Guidance: Physical signs may include but are not limited to hemiparesis, lower facial 

weakness, Babinski sign, pronator drift, sensory deficit, visual field defect, pseudobulbar 

syndrome—supranuclear weakness of muscles of face, tongue and pharynx, spastic 

dysarthria, swallowing difficulties — and cerebellar signs e.g. limb ataxia.  

Covert neuroimaging evidence (e.g. brain infarct or hemorrhage) of cerebrovascular 

disease (see Part B) may be present in the absence of clinical history of stroke and should 

be taken into consideration, as for physical signs of stroke.  

2 In the absence of history of a stroke or transient ischemic attack, evidence for decline from 

subcortical ischemic pathology may be associated with a picture of gradual onset and slowly 

progressive course, typically predominant in some combination of attention and processing speed, 

and/or executive functioning, with additional domains potentially affected to a lesser extent.  

Guidance: Memory impairment, where present, typically involves inefficient encoding 

and/or retrieval (versus consolidation and storage in AD).  

Guidance (supportive features): Personality and mood changes, particularly apathy, 

depressive symptoms and emotional lability, and gait-balance disorders are common in 

VCID.  
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(B) Presence of significant neuroimaging MRI (preferable) or CT evidence of cerebrovascular disease 

(at least one of the following) 

 1) Multiple infarcts or a single extensive or strategically placed infarct, for example in the thalamus, 

may be sufficient for VaD.  

 2) Multiple lacunes (≥ two) outside the brainstem; one lacune may be sufficient if strategically 

placed or in combination with extensive white matter hyperintensities.  

 3) White matter hyperintensities, particularly if they are extensive and confluent.  

Guidance: "Extensive and confluent" may correspond to a Fazekas score
25

 of 2 or 3; or by 

region: periventricular Fazekas = 3 and/or deep Fazekas = 2 or 3. 

 4) Intracerebral hemorrhage; one may be sufficient if large and/or in a lobar location or otherwise 

strategically placed, or two or more intracerebral hemorrhages 

 Guidance (supportive features for cerebrovascular burden, not sufficient on their own 

without meeting neuroimaging criteria above):  

i) cerebral microbleeds and cortical superficial siderosis  

ii) abnormalities that meet the criteria of cerebral amyloid angiopathy (e.g., Boston 

criteria version 2.0 
41

) 

Guidance (all imaging evidence): The STRIVE-2
18

 definitions and guidelines of 

measurement of cerebrovascular lesions and changes should be adopted.  

(C) Features that May Suggest an Alternative Predominant Etiology or that Vascular Disease is Not 

the Sole Etiology 

1 Clinical features 

 a) Insidious early onset of cognitive, perceptual and motor symptoms suggestive of Alzheimer’s 

disease in the absence of corresponding focal vascular lesions (infarct or small vessel disease) on 

brain imaging or history of vascular events.  

Guidance: Where available, supported by indicative biomarkers as outlined in 3a below.  

 b) Early and prominent movement disorder suggestive of Lewy body disease or other alpha-

synucleinopathy or other non-vascular movement disorder 

Guidance: Where available, supported by indicative biomarkers (as per 
42

 for dementia 

and 
43

 for MCI) and outlined in 3b below.  

 c) Features strongly suggestive of another primary neurological disorder such as multiple sclerosis, 
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encephalitis, toxic or metabolic disorder, etc. sufficient to explain the cognitive impairment.  

2  Neuroimaging 

 a) Absent or minimal cerebrovascular lesions on CT or MRI 

3  Biomarkers 

a) The presence of any of the following biomarkers for Alzheimer's disease may provide supportive 

evidence for AD as an alternative cause of the cognitive syndrome, or that AD is present in 

addition to vascular disease. 

 i) Cerebrospinal or plasma Aβ and pTau derived species such as Aβ42:40 ratio, pTau181, 

pTau 217 or other established biomarker
45,46

 at levels consistent with brain amyloid 

pathology 

  ii) Imaging brain amyloid levels (i.e., using PET) at accepted centiloid/SUVR thresholds  

 iii) The presence of an autosomal mutation associated with AD, or being homozygous for 

APOE4 (apolipoprotein E ε4). 
#
 

 b) The presence of biomarkers of dementia with Lewy bodies
43,44

, including dopamine transporter 

imaging and α-synuclein seed amplification assay in CSF
47

. 
#
 

 b) The presence of biomarkers for any other disease process known to be related to cognitive 

decline and judged to be implicated (e.g., pathogenetic variant of frontotemporal dementia
48

, 

neuroimaging evidence of brain tumour or traumatic brain injury, etc.). 
#
 

# 
Criteria 3aiii, 3b and 3c were not part of the consensus Delphi process, and were added during preparation 508 

of this paper as considered by the group to add important details concerning biomarkers for potential 509 

differential diagnoses. 510 
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Table 4. Consensus criteria for VCID (vaMCI or VaD): Miscellaneous Aspects.  511 

Level of certainty 

1 Probable (a or b are required) 

 a) Clinical criteria for VCID are supported by neuroimaging  

 b) Both clinical and genetic evidence of cerebrovascular diseases. 

Guidance: genetic disorders include but are not limited to cerebral autosomal dominant 

arteriopathy with subcortical infarcts and leukoencephalopathy, CADASIL; cerebral 

autosomal recessive arteriopathy with subcortical autosomal recessive 

leukoencephalopathy, CARASIL; hereditary endotheliopathy retinopathy nephropathy and 

stroke, HERNS; pontine autosomal dominant microangiopathy and leukoencephalopathy, 

PADMAL; retinal vasculopathy with cerebral leukodystrophy, RVCL; collagen type IV, α-1 

(COL4A1)-related disorders.  

2. Possible. Clinical criteria for VCID are met, but neuroimaging and/or genetic evidence is not 

available 

Subtypes of VCID.  

 Hemorrhagic, ischemic or mixed hemorrhagic-ischemic 

Multiple or mixed causation (Multifactorial or Mixed Cognitive Impairment or Dementia) 

State which etiology is clinically more salient: vascular or other 

1 VCID with one or more concomitant neurodegenerative disease(s) (e.g., AD, LBD) (a and b 

are required)  

(a) Meets criteria for VCID (except for features that suggest an alternative 

etiology/etiologies))  

(b) Meets criteria for other neurodegenerative disease(s)  

 (e.g., VCID (primary) with contribution from AD; or AD (primary) with contribution from 

VCID) 

  

2 VCID with additional non-neurodegenerative pathology (e.g., VCID (primary) with contribution 

from traumatic brain injury, brain tumour, etc.) 

3 VCID with contribution from depression  
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Associated behavioural or psychiatric symptoms: with apathy, depressive symptoms, emotional 

lability, psychotic symptoms, agitation, etc.  

Preclinical/at-risk VCID 

The purpose of this group would be to signal the importance of further study, primarily in a research 

setting, and for risk reduction and preventive medicine. The category would require the person to 

present with (a and b):  

 a) significant incidental neuroimaging evidence (MRI (preferred) or CT) of cerebrovascular 

disease that satisfies the VCID criteria for vascular etiology Criterion B; and 

 b) does not satisfy criteria for mild or major cognitive impairment/dementia and the person, their 

informant or relevant clinician do not have concerns of cognitive change 

 Guidance: this diagnosis is supported by the presence of substantial vascular risk factors for 

VCID.  

 512 

513 
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Assessed for eligibility (n= 310) 

Excluded (n= 167) 

   Did not meet inclusion criteria* (n=  167) 

 

Delphi process 

Sent invitation (n= 143) 

Enrollment 

Development of Delphi survey 

Literature reviews on diagnostic criteria for VCID and key developments in VCID research since VASCOG by Core team. 

Selection of participating experts 

Agreed to participate (n= 70) 

Did not participate (n= 73) 

   No response (n = 64) 

   Declined (n = 9) 

 

 

 

Round 1 (18/8/2023 to 10/10/2023) 

n = 54 (77% of total invited) 

   Online survey (approx. 60 minutes, 158 fields)^ 

 

 

In-person meeting (16/9/2023) 

   54 invitations 

   n = 19 (35% of invited) 

Videoconference discussion (25/10/2023) 

   54 invitations 

   n = 24 (44% of invited) 

Round 2 (27/11/2023 to 5/3/2024) 

n = 51 (94% of 54 invited) 

   Round 1 feedback. 

   Online survey (approx. 30 minutes, 78 fields)^ 

 

 

Round 3 (22/3/2024 to 13/5/2024) 

n = 49 (97% of 51 invited) 

   Round 2 feedback 

   Online survey (approx. 20 minutes, 55 fields)^ 

 

 

Delphi completion 

  Round 3 feedback 

  Paper write-up 
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