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a b s t r a c t

Research into the newly-coined ‘condition’ of ‘aphantasia’, an individual difference

involving the self-reported absence of voluntary visual imagery, has takenoff in recent years,

andmore andmore people are ‘self-diagnosing’ as aphantasic. Yet, there is no consensus on

whether aphantasia should really be described as a ‘condition’, and there is no battery of

psychometric instruments to detect or ‘diagnose’ aphantasia. Instead, researchers currently

rely on the Vividness of Visual Imagery Questionnaire (VVIQ) to ‘diagnose’ aphantasia. We re-

view here fundamental and methodological problems affecting aphantasia research stem-

ming from an inadequate focus on howwe should define aphantasia, whether aphantasia is

a pathological condition, and the extensive use of VVIQ as a ‘diagnostic test’ for aphantasia.

Firstly, we draw attention to ‘literature blindness’ for visual imagery research from the 1960s

e1990s concerning individual differences in visual imagery vividness. Secondly, despite

aphantasia being defined as a ‘condition’ where voluntary visual imagery is absent as indi-

cated by the lowest score on the VVIQ, aphantasia studies inconsistently employ samples

comprised of a mixture of participants with no visual imagery and low visual imagery, and

weargue that this hinders the uncovering of the underlying cause of aphantasia. Thirdly, the

scoresused todesignate theboundarybetweenaphantasia andnon-aphantasia are arbitrary

and differ between studies, compromising the possibility for cross-study comparison of re-

sults. Fourthly, the problems of ‘diagnosing’ aphantasia are not limited to the academic

sphere, as one can ‘self-diagnose’ online, for example by using the variant-VVIQ on the

Aphantasia Network website. However, the variant-VVIQ departs from the original in ways

likely to impact validity and accuracy, which could lead people to falsely believe they have

been ‘diagnosed’ with aphantasia by a scientifically-validated measure. Fifthly, we discuss

thehypothesis that peoplewhobelieve theyhave been ‘diagnosed’with aphantasiamight be

vulnerable to health anxiety, distress, and stigma. We conclude with a discussion about

some fundamental aspects of how to classify a disorder, and suggest the need for a new

psychometric measure of aphantasia.

© 2023 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC

BY license (http://creativecommons.org/licenses/by/4.0/).
y of Natural and Social Sciences, Department of Philosophy, Logic and Scientific Method,
ience, Houghton Street, London WC2A 2AE, UK.
. Blomkvist).

y Elsevier Ltd. This is an open access article under the CC BY license (http://creativecommo

http://creativecommons.org/licenses/by/4.0/
mailto:a.blomkvist@lse.ac.uk
http://crossmark.crossref.org/dialog/?doi=10.1016/j.cortex.2023.09.004&domain=pdf
www.sciencedirect.com/science/journal/00109452
www.elsevier.com/locate/cortex
https://doi.org/10.1016/j.cortex.2023.09.004
https://doi.org/10.1016/j.cortex.2023.09.004
https://doi.org/10.1016/j.cortex.2023.09.004
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


Glossary of terms

Acquired aphantasia aphantasia that occurs following

brain injury, trauma, and,

occasionally, other psychological

conditions

AN Aphantasia Network

AN-varVVIQ a variant-VVIQ that appears on the AN's
website.

Aphantasia an individual difference commonly defined as

the inability to generate conscious voluntary

visual imagery

Aphantasic a person with aphantasia

Binocular rivalry a phenomenon of visual perception in

which perception alternates between

different images presented to each eye

Congenital aphantasia a commonly defined individual

difference that is assumed to

present from birth

External validity the quality of being sound and accurate as

a measure of something

Self-report a person's description of a mental experience

Vividness in reference to a mental image, vividness is a

combination of clarity and liveliness

VVIQ acronym for the Vividness of Visual Imagery

Questionnaire, a test of 16 items used for the

measurement of individual differences in the

vividness of individuals' visual mental imagery

(Marks, 1973a)

VVIQ-2 acronym for the Vividness of Visual Imagery

Questionnaire-2, an extended version of the VVIQ

having 32 items and reversed rating scale (Marks,

1995)

Z-varVVIQ the variant of the VVIQ used by Adam Zeman

and associates (Zeman et al., 2020)
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1. Introduction

Research into the newly-coined ‘condition’ of ‘aphantasia’ has

taken off in recent years. Aphantasia is commonly defined as

a ‘condition’ where people have no voluntary visual imagery

(Dance et al., 2021a, b; Dawes et al., 2020; Greenberg &

Knowlton, 2014; Keogh & Pearson, 2018; Milton et al., 2021;

Pearson, 2019; Zeman et al., 2020), and it is commonly divided

into two kinds: congenital aphantasia (Zeman et al., 2015),

which is assumed to be present from birth,1 and acquired

aphantasia, which may occur following brain injury (Brain,

1954; Charcot & Bernard, 1883; Thorudottir et al., 2020), psy-

chological or psychiatric conditions (de Vito & Bartolomeo,

2016), or as an unusual side-effect of procedures such as cor-

onary angioplasty (Zeman et al., 2010).

Various deficiencies and differences in visual imagerywere

known before the term ‘aphantasia’ was coined in 2015

(Bartolomeo et al., 2002; Moro et al., 2008; and for an overview

see Liu et al., 2022; Zeman, 2015). Studying these loss of

function cases are important for establishing the function of

visual imagery, as well as its relation to vision and its neuro-

logical underpinnings. For example, Basso et al. (1980)

describe a patient with a visual imagery deficits who on a CT

scan showed an area of reduced density in the left occipital

lobe and left temporal lobe, and Riddoch et al. (1990) describe a

patient with a deficit in imagery generation despite no

apparent occipital damage. Certain patients have also been

reported to havemore specific imagery deficits, for example in

generating imagery of object form and colour (Farah et al.,
1 It should be noted that although one form of aphantasia is
defined as being present at birth, no infants or children have been
tested, and no longitudinal studies have yet been conducted to
distinguish between the acquired and congenital forms of
aphantasia.

2 For an overview of neurological cases of reduced general vi-
sual imagery, or reduced visual imagery pertaining to one mo-
dality, see Bartolomeo (2002).
1988) (this contrast with aphantasia which is normally taken

to be domain-general).2 In contrast to these cases, the vast

majority of cases involves apparent congenital aphantasia

where there is no known neurological damage or previous

trauma, and hence provides a way to study the function of

visual imagery in healthy individuals. The form of aphantasia

labelled ‘congenital aphantasia’ is the focus of this viewpoint

paper.

The most common way to establish whether a person has

aphantasia is by administering the Vividness of Visual Imagery

Questionnaire (VVIQ) (Marks, 1973a), and variations of this

questionnaires can be found online for people to ‘self-di-

agnose’ (e.g., see the questionnaire on the Aphantasia

Network, https://aphantasia.com/vviq/). This questionnaire

aims to establish the vividness of someone's voluntary visual

imagery by asking them to visualise different scenes and rate

the vividness; a minimum or very low score on the VVIQ is

commonly taken to indicate that a person has aphantasia.

In this viewpoint, we will argue that this practice is prob-

lematic, as the VVIQ is currently being used to evaluate cases

of aphantasia in inconsistent ways across studies. This could

potentially lead to false positives where individuals are

‘diagnosed’ as aphantasic, which could have negative conse-

quences for a person's well-being (Monzel, 2022). To move

forward in aphantasia research, we suggest that further re-

sources need to be put towards investigating the questions of:

i) whether there is a cluster of symptoms exhibited by

aphantasic individuals that could signify any kind of disorder,

and ii) how the well-being of individuals given an aphantasia

label are affected by this label. Further, we will suggest that a

new psychometric tool targeting aphantasia is necessary, as

the VVIQ only measures the reduction in the vividness of

voluntary visual imagery and not in any other sensory mo-

dalities, nor any other cognitive functions.

Firstly, we draw attention to a large body of research from

the 1960s to the 1990s documentmultiple cases of participants

with low or no imagery ability using the VVIQ (Marks, 1972,

1973a, 1973b, 1986; Isaac & Marks, 1994). But this body of

https://aphantasia.com/vviq/
https://doi.org/10.1016/j.cortex.2023.09.004
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Table 1 e VVIQ ratings (Marks 1973).

Rating The Image Aroused by an Item Might Be

1 Perfectly clear and as vivid as normal

vision

2 Clear and reasonably vivid

3 Moderately clear and vivid

4 Vague and dim

5 No image at all, you only “know” that

you are thinking of an object
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research is not appealed to by modern day researchers of

aphantasia despite its relevance to the field (x1). Secondly,

despite aphantasia being defined as a ‘condition’ where peo-

ple have no voluntary visual imagery, aphantasia samples in

studies comprise a mixture of participants with no visual

imagery or low visual imagery. This practice could hinder the

possibility of finding an underlying mechanism responsible

for causing aphantasia (x2). Thirdly, cross-study comparison is

problematic because the scores used to designate the

boundary between aphantasia and non-aphantasia are arbi-

trary and differ from study to study (x3). Fourthly, the problem

of ‘diagnosing’ aphantasia is not limited to what cut-off point

on the VVIQ to use, but also which version of the VVIQ to use.

As aphantasia has received a lot of media attention, various

ways of ‘diagnosing’ aphantasia are available online (x4). In
particular, the popular Aphantasia Network claims that their

version of VVIQ can tell a person whether they have aphan-

tasia. However, their unvalidated version of the VVIQ departs

from the original in multiple ways which likely impacts the

validity of the measure. The practice of modifying the VVIQ is

also present in academia, and version of the VVIQ are used in

multiple studies with unknown impacts on the measure's
validity (Zeman et al., 2015, 2020). Hence, the use of the VVIQ

in aphantasia research is problematic with both respect to

cut-off points and unvalidated versions. Fifthly, we believe

that this should be a concern to the research community as it

could lead people to falsely believe that they have aphantasia,

which could have negative effects on one's wellbeing (Monzel

et al., 2022) (x5). Finally, going forward, we suggest that we

consider whether there are any grounds for classifying

aphantasia as a ‘disorder’, and the potential impact thiswould

have on people's lives. We also suggest that in order to solve

many of the problems raised in this article, a specialized

psychometric measure ought to be developed for the assess-

ment of potential cases of aphantasia (x6).
As this article centres around the use of the Vividness of

Visual Imagery Questionnaire (VVIQ) in aphantasia research, we

will first briefly review the VVIQ (Marks 1973) and the VVIQ-2

(Marks, 1995). This will facilitate the comparison of these

measures to the Z-varVVIQ and the AN-varVVIQ, which we

discuss later in the article (x4). The VVIQ is a procedure for the

measurement of individual differences in the vividness of

individuals’ voluntary visual mental imagery. The VVIQ, with

16 items, and the VVIQ-2, with 32 items, are available in

multiple languages and have been made freely available for

researchers since their first publication.

The five-point rating scale of the VVIQ is presented below.

Some researchers reverse the numerical scale to make

5 ¼ perfectly clear and as vivid as normal vision, and 1 ¼ no

image at all, you only “know” that you are thinking of an ob-

ject, as was the case for the VVIQ-2 (Table 1).

The VVIQ consists of 16 items that a person should attempt

to visualise. The 16 items are arranged in blocks of four, in

which each has a theme (i.e., a person, natural scenery, a

shop). Each theme is provided with a narrative to guide a

progression of visual imagery. At least one item in each

cluster, eight items in total, describes an activity or move-

ment, indexing liveliness. The aim of the VVIQ is to assess

visual imagery vividness under conditions which allow a

progressive development of scenes, situations, or events as
naturally as possible. The items are intended to evoke suffi-

cient interest, meaning, and affect conducive to image gen-

eration. Participants rate the vividness of their images

separately with eyes open and eyes closed. There are four sets

of items with four items per set. The first set is described as

follows (see Supplementary Material for the full original

VVIQ):

“For items 1 to 4, think of some relative or friendwhomyou

frequently see (but who is not with you at present) and

consider carefully the picture that comes before your

mind’s eye.

1. The exact contour of face, head, shoulders, and body.

2. Characteristic poses of head, attitudes of body, etc.

3. The precise carriage, length of step, etc. in walking.

4. The different colours worn in some familiar clothes.”

The VVIQ continues with 12 more items. The participants’

responses to the questionnaire are scored by calculating the

numerical total of the 32 obtained vividness ratings (16 ratings

with eyes closed and 16 ratings with eyes open). Research has

shown that the VVIQ has excellent psychometric reliability

(test-retest and split-half reliability) and it has been validated

in hundreds of independent studies (e.g., for reviews, see

McKelvie, 1995; Campos & P�erez-Fabello, 2009; Marks, 2023).
2. Imagery research in the late 20th century

Aphantasia is described as a ‘condition’ in which people are

unable to generate voluntary visual imagery (Dance et al.,

2021a, b; Dawes et al., 2020; Greenberg & Knowlton, 2014;

Keogh & Pearson, 2018; Milton et al., 2021; Pearson, 2019;

Zeman et al., 2020) (but see Blomkvist, 2022). The authors

prefer the term ‘individual difference’ as a descriptor of

aphantasia rather than the term ‘condition’, which is loaded

with the connotations of a medical diagnosis. People who

report having no voluntary visual imagery are peoplewho rate

every single VVIQ item as “no image at all, you only ‘know’

that you are thinking of the object” while imaging with their

eyes closed and, once again, with their eyes open.

The discovery of people who are unable to voluntarily

summon visual imagery is normally attributed to Galton

(1880). The second instance of aphantasia commonly

mentioned is patient MX studied by Zeman et al. (2010). We

https://doi.org/10.1016/j.cortex.2023.09.004
https://doi.org/10.1016/j.cortex.2023.09.004
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here aim to draw attention to a significant body of research

from the 1950s and forwards that discusses individuals with

low visual imagery, sometimes seemingly congenital and

sometimes due to neurological impairments.

For example, in the period 1957e1975, a productive group

of imagery researchers made substantial contributions to our

understanding of individual differences in voluntary mental

imagery which had been described by Galton (e.g., Barber,

1959; Gur & Hilgard, 1975; Haber, 1969; Richardson, 1969;

Hebb, 1968; Segal&Gordon, 1969; Horowitz, 1970; Shepard and

Metzler, 1971; Sheehan, 1972; Hatakeyama, 1974; McKellar,

1957; Paivio, 1969; Sarbin & Juhasz, 1967; West, 1962; Singer

& Antrobus, 1963; Holt, 1964).

Marks (1972, 1973a, 1973b) investigated individual differ-

ences in voluntary visual imagery vividness with the VVIQ in

multiple studies and, in so doing, identified within the large

participant pool a few individuals (<.5% of the total) who

adamantly stated that they did not know what the terms ‘mental

imagery’ or ‘visual imagery’ meant. These individuals consis-

tently used the rating ‘5’ for ‘no image at all’ on the VVIQ. In

the studies, they were considered to be ‘VVIQ non-imagers’,

extreme responders in an approximately normal VVIQ distri-

bution. As would be expected, there was an equal number of

people at the opposite end of the distribution who consis-

tently rated their visual imagery vividness as ‘1’ (Perfectly clear

and as vivid as normal vision), another set of extreme re-

sponders which in current day research are referred to as

‘hyperphantasics’ (Zeman et al., 2020). Despite its relevancy to

contemporary aphantasia research, Marks's (1972, 1973a,

1973b) reporting of individuals who lacked voluntary visual

imagery is not considered by present day researchers.

Another case of people who reported having no imagery on

the VVIQ comes from Isaac and Marks (1994), who ran five

studieswith especially selected groups of participants. Study 1

involved a representative sample of 345 children aged from 7

to 16 years selected from four primary, intermediate and high

schools in Dunedin, New Zealand. Isaac and Marks (1994) re-

ported that: “0.3 per cent reported minimum vividness of vi-

sual imagery scores (criterion total score¼ 160) and .4 per cent

minimum vividness of movement imagery scores (criterion

total score ¼ 240).” This finding of extremely high vividness

and zero vividness VVIQ scorers had become a routine result

in every study conducted by the team. To the best of our

knowledge, in contemporary research on aphantasia, children

have not yet been tested.

Consulting the past literature on participants with no im-

agery at times paints a different picture to modern day

research and it hence deserves attention. As mentioned,

several controlled studies compared the performance of peo-

ple reporting high vividness on the VVIQ and people who re-

ported low vividness on the VVIQ, and found that the former

out-performed the latter on tasks involving picture recall

and perception (e.g., Marks, 1972, 1973a, 1973b, 1995; Gur &

Hilgard, 1975; Berger and Gaunitz, 1979; McKelvie, 1995). For

example, Marks and Isaac were able to correlate self-reported

VVIQ vividness with objectivemeasures such as picture recall,

picture recognition and associative learning. Research par-

ticipants' VVIQ scores were found to be distributed from the

maximum (32 � 5 ¼ 160) to the minimum (32 � 1 ¼ 32). In one

experiment (Marks, 1973b) from an initial sample of 74
students, the 18 highest vividness VVIQ scorers (mean

rating ¼ 1.64) and the 18 lowest vividness VVIQ scorers (mean

rating ¼ 3.25) were selected to form two experimental groups.

As predicted, in the picture recall tasks, groups of vivid VVIQ

imagers produced significantly higher recall accuracy than

non-vivid VVIQ imagers. Additionally, females scored more

highly than males. A meta-analysis of the VVIQ as a psycho-

metric instrument was published by McKelvie (1995). The

findings from this period, which are mainly overlooked, have

great relevance to the current attempts to differentiate the

cognitive abilities of aphantasics from non-aphantasics (e.g.,

Pounder et al., 2022; Dance et al., 2021b; Dance et al., 2023;

Dawes et al., 2022). These early studies clearly indicate reliable

individual differences in recall of pictorial information be-

tween ‘aphantasics’ (loosely defined as having VVIQ scores

<32) and non-aphantasics.

The picture recall task used by Marks (1972, 1973) suc-

cessfully distinguished vivid and non-vivid VVIQ imagers, but

other tasks also targeted voluntary visual imagery. From the

widely-cited work of Allan Paivio (e.g., Paivio, 1969; Paivio

et al., 1966) it was evident that, notwithstanding the wide in-

dividual differences in VVIQ vividness, there were well-

established methods for visual imagery production and

memory that were of universal application (e.g., see Luria,

1987; Yates and Kamboj, 2017). In associative memory, for

example, where participants were required to associate a list

of words with a sequence of places on a mnemonic walk,

performance of selected groups of ‘vivid’ and ‘non-vivid’ VVIQ

imagers (i.e., low visual imagers) were observed not to differ

(Marks, 1972). Both vivid and non-vivid VVIQ participants

were almost equally able to produce associative connections

and recall words and without any significant gender differ-

ences. Thomas et al. (2022) have confirmed that aphantasic

participants benefited from interactive imagery instructions

as much as controls.

Hence, despite the recent literature suggesting that the

individual difference of the self-reported inability to generate

voluntary visual imagery in healthy individuals, which Galton

discovered in 1880, was re-discovered in 2015, this phenom-

enon was in fact reported by several previous investigators

including McKellar (1957), Marks (1972) and Isaac and Marks

(1994), albeit without using the term ‘aphantasia’, which had

not yet been coined.
3. Defining ‘aphantasia’

Aphantasia is often defined as ‘the inability to create visual

images in one's mind’ (Keogh & Pearson, 2018), the ‘lifelong

absence of visualisation’ (Fulford et al., 2018), or the ‘lifelong

absence of mind's eye’ (Zeman, 2020). With few exceptions

(e.g., Zeman et al., 2015), aphantasia is defined as an a ‘con-

dition’ where people have a total lack of voluntary visual im-

agery. There are several problems with these definitions. A

recent paper by Blomkvist (2022) raises some of them, such as

whether to define aphantasia as affecting all kinds of mental

imagery (not just visual imagery) or whether aphantasia only

applies to voluntary imagery (rather than involuntary imag-

ery). Here, we call attention to further problems regarding the

definition, and, as our focus is on how the VVIQ is used in

https://doi.org/10.1016/j.cortex.2023.09.004
https://doi.org/10.1016/j.cortex.2023.09.004


5 The study also investigated whether projector or associator
synaesthesia was more common in aphantasics compared to
non-aphantasics, and found a similar pattern in both cases (that
is, in both groups, around 90% were associators, and 10% were
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aphantasia research, will limit our discussion to how aphan-

tasia is defined as affecting voluntary visual imagery.3

As aphantasia is most commonly defined as a ‘condition’

where people have a total lack of voluntary visual imagery, we

would expect it to map onto the lowest score on the VVIQ as

this denotes ‘no image at all’ (that is, ‘1’ or ‘5’, depending on

whether a reversed scale is used). Hence, to study aphantasia,

researchers ought to screen and select a sample of partici-

pants with the lowest score on the VVIQ and compare them to

a control group with scores within the mid-range or high-

range (depending on aim). Indeed, this is the pattern that

the research initially followed. An oft-cited case of acquired

aphantasia in recent times is the study of MX, who reported

having no visual imagery at all, scoring 16 on the Z-varVVIQ,

Zeman's modified version of the VVIQ (Zeman et al., 2010) (see

x4 for details on Z-varVVIQ). Subsequently, the first study

reporting on congenital aphantasia was a study of mostly

participants who also scored 16 on the Z-varVVIQ (12/21)

(Zeman et al., 2015).4

But in most aphantasia studies there has been a shift in

how the sample is defined (an exception is Fulford et al., 2018)

without a shift in the definitions of aphantasia offered. In

particular, participants who score higher than 16 on the VVIQ

are now included in the aphantasia sample. For example,

Zeman (2020) andMilton (2021) include participantswho score

�23, Bainbridge et al.’s (2020) study includes participants

scoring�25, and Keogh et al.’s (2021) andWicken et al.’s (2021,

p. 288) studies include participants who score �32. We

contend that this is a problematic practice because there is no

longer any indication that these participants have no voluntary

visual imagery. In fact, they are reporting the opposite; they are

reporting having visual imagery, albeit imagery that is dim

and vague.

This is problematic for two reasons. Firstly, it is misleading

as the definitions commonly state that aphantasia is a ‘con-

dition’ where people have a complete lack of voluntary visual

imagery. In many cases, samples do not line up with how the

researchers themselves describe aphantasia in their own ar-

ticles. For example, the definitions above all use phrases such

as ‘absence’, ‘inability’ and ‘lack’, which suggests that the

sample that they are interested in studying is the sample of

people with no voluntary visual imagery. But the samples they

have in fact studied include participants who report low

voluntary visual imagery. Hence, they have studied partici-

pants who actually can create visual imagery.

In some cases, separate analyses have been conducted for

the no-imagery group and the low-imagery group. For

example, Dance et al., 2021a, b investigated the relationship

between aphantasia and synaesthesia, recruiting participants

from the online Synaesthesia Battery (Eagleman et al., 2007)

which includes the VVIQ-2 (Marks, 1995). Here, participants

scoring�64 on the VVIQ-2 (corresponding to having vague and

dim imagery) were included in the sample. Results here

showed that there were 196 people scoring �64 in the sample,

and amongst these, there were 144 synaesthetes. For

graphene-colour synaesthesia, there was a prevalence of
3 Studies showing that aphantasia affects other kinds of im-
agery include Dawes et al. (2020) and Zeman et al. (2020).

4 9/21 participants reported substantially reduced imagery.
73.5% in the aphantasia group, and 77.5% in non-aphantasia

group e a non-significant difference. But the study also

independently analysed the results from the no imagery

group and the low imagery group. In this case, there was also

no significant difference between the groups when it came to

the prevalence of synaesthesia.5 Now, one could argue that

given the fact that no significant difference was found be-

tween the groups here, we could collapse analysis across the

two groups in general.Wewould caution against this, as these

results only suggest that visual imagery does not play a role in

graphene-colour synaesthesia, but they cannot inform us

about whether the two groups would perform similarly on

other tests.

One might think that this is much ado about nothing, and

an easy remedy would be to broaden the definition of

aphantasia to include weak visual imagery and hence define

aphantasia on a spectrum from no visual imagery to low vi-

sual imagery. Indeed, this is in line with Zeman's original

definition of aphantasia ‘a condition of reduced or absent

voluntary imagery’ (Zeman et al., 2015). This brings us to the

second problem, namely that we do not yet know the nature

of the underlying mechanism that causes aphantasia, and so,

we cannot know whether the mechanism that causes some

people to lack voluntary visual imagery is the same mecha-

nism as causes other people to experience low visual imagery

(for an overview, see Craver & Tabery, 2019). Many capacities

can exist on a spectrum, but different underlyingmechanisms

could be responsible for how these capacities manifest

(Hornett, 2021). Take vision for example. We could model

vision on a spectrum, from perfect vision to complete blind-

ness. Naturally, people would fall on different parts of the

spectrum, andmany that fall towards the lower end would do

so because of problems with the retina causing e.g., long-

sightedness or short-sightedness. Some people would be

classified as completely blind. But importantly, the underlying

mechanism causing complete blindness need not be the same

as the mechanism which causes someone to fall on the lower

end of the spectrum (and there could even be different

mechanisms causing complete blindness). We commonly

distinguish between retinal blindness and cortical blindness,

where one is due to issueswith the retina, and the other issues

with the visual cortices. These are different underlying

mechanisms. But a simple spectrum from perfect vision to

complete blindness does not capture this nuance, and could

trick us into thinking that the mechanism is homogeneous,

even though it is not.

What is the remedy? If we are interested in studying people

who are completely blind, we ought not to include people that

fall on the low-vision part of the spectrum in our sample, as

this is a caused by a radically different mechanism compared

to cases of cortical blindness. In fact, in this case, we ought to

employ further methods of testing in order to ensure that
projectors). However, when treating projector and associator
scores continuously, instead of as categories, it was found that
scores from aphantasics were more associator-like than in non-
aphantasics.
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within the sample of blind participants, we can also distin-

guish between the ones who are cortically blind and the ones

who are retinally blind. This illustrates how broadening a

definition to include people that fall on different parts of a

spectrum could inadvertently lead to studying a sample with

heterogeneous underlying causes for their symptoms.

We contend that in the case of aphantasia it is even more

important that we do not at this point adopt a lenient defini-

tion, because, unlike the case of blindness where we know

about the different underlying causes, we are still agnostic as

to the underlying causes of aphantasia (though some sug-

gestions have been made: Blomkvist, 2022; Marks, 2023;

Pearson, 2019).
4. Cross-study comparisons

Including people with low visual imagery in the aphantasia

sample makes another problem apparent, namely, the arbi-

trary and varying VVIQ cut-off points for aphantasia. If we

define aphantasia as a ‘condition’ (more accurately, an indi-

vidual difference) where individuals have absent or reduced

voluntary imagery, as suggested by Zeman in 2015, the ques-

tion immediately arises of where the cut-off point for having

‘reduced’ imagery lies. We have found that researchers

generally do not offer any independent reason for their

selected cut-off points and that they can vary greatly (e.g.,¼16

in Zeman et al. (2015), �25 in Bainbridge et al. (2020), and �32

inWicken et al. (2021, p. 288)), andwe believe that this practice

can hamper cross-study comparison.6

Having arbitrary varying cut-off points causes problems for

cross-study comparisons. Multiple studies now claim that we

know a fair bit about aphantasia, for example, aphantasia is

accompanied lower recall of episodic memory details

(Bainbridge et al., 2020; Dawes et al., 2020, 2022), largely

retained working memory (Jacobs et al., 2018; Keogh &

Pearson, 2021), and reduced emotional reaction to visually

imagined scenarios (Wicken et al., 2021). But most of these

studies use different cut-off points, raising the question of

whether all these findings can be generalised to the popula-

tion with aphantasia. Putting the concerns from x2 aside,

there can be a 16-point difference between purported

aphantasic participants from different studies, and yet, these

studies claim to be studying the same ‘condition’ and findings

are amalgamated in many literature reviews. Indeed, the dif-

ference in performance between groups have been docu-

mented in a study by Zeman et al. (2020) which distinguished

between ‘moderate aphantasia’ (17e23) and ‘extreme aphan-

tasia’ (¼16) and found statistically significant differences be-

tween these groups in relation to the experience of brief

flashes of visual imagery. An even bigger difference can be

expected for samples that sit 16 points apart on the scale, and

hence, we believe that we cannot easily amalgamate findings

from different studies.

A further problem caused by the arbitrary cut-off points

relates to determining the prevalence of aphantasia. Dance
6 Note that some have cited past studies in support and pointed
out that their chosen cut-off point corresponds to imagery re-
ported as ‘dim and vague’ on the VVIQ (Dance et al., 2021).
et al. (2022) note that different studies have reached

different conclusions here, partly due to using different cut-

off points. For example, Faw et al. (2009) who take aphanta-

sia to mean no imagery, report a prevalence of 2.1% in a

sample of 750 participants. Out of a sample of 1288 partici-

pants, Zeman et al. (2020) report that .7% have no imagery and

2.6% have low imagery (VVIQ score �23). In their own study,

where they survey 502 participants and take aphantasia to be

indicated by a score of�32 on the VVIQ, Dance et al. (2022) find

4.2% have aphantasia.We can clearly see that all these studies

do not include equivalent samples and the differing results

should come as no surprise. But this point can be easily

overlooked as the studies all purportedly study aphantasia.

Recently, despite the sample differences, these studies

amongst others were all included in a meta-analysis into the

prevalence of aphantasia, totalling 2693 participants (Monzel

et al., 2022). This meta-analysis concludes that the preva-

lence of aphantasia is 3.5%. But, as noted, we cannot easily

compare results from these studies, as samples have been

demarcated in different ways. Participants who scored be-

tween 24 and 32 would not have counted as aphantasics in

Zeman et al.’s study, but would have done so in Dance et al.’s

study. As the sampling criteria differ, we cannot conduct a

meta-analysis of the results to find out about the prevalence of

aphantasia, and hence, the arbitrary and differing cut-off

points hinder cross-study comparisons and the prospect of

conductingmeta-analyses. The research byMarks (1973a) and

Isaac and Marks (1994) indicates that congenital aphantasia

defined as the complete absence of voluntary imagery has a

prevalence no higher than .05 percent (one in 200).
5. ‘Diagnosing’ aphantasia with variant-
VVIQs

The problems of how to ‘diagnose’ aphantasia are not limited

to its definition, but also include which version of the VVIQ to

use. Variations of the VVIQ commonly used to ‘diagnose’

aphantasia, often occur outside research contexts. Aphanta-

sia has received a lot of attention in media, and various ways

of ‘diagnosing’ aphantasia are available online. In particular,

the Aphantasia Network website (AN) (https://aphantasia.

com/vviq/) claims that their variant VVIQ (AN-varVVIQ) can

tell a person whether they have aphantasia. According to the

AN, close to 500,000 tests have been taken, but their version of

the VVIQ departs from the original VVIQ in multiple ways. We

believe that these ways are likely to deleteriously influence

the validity of the measure, and to the best of the authors'
knowledge, the Aphantasia Network's questionnaire has not

been validated.7 The authors are also aware that the AN's version

of the VVIQ (the AN-varVVIQ) has been altered on several occasions,

which means that the ‘aphantasic’ population contains individuals

who have been ‘diagnosed’ using different criteria depending on

when they completed the AN-varVVIQ. To highlight the problems

of AN-varVVIQ, a summary of the main differences between

the VVIQ and the AN-varVVIQ follows.
7 The basic psychometric requirements for questionnaires and
surveys are described in Chapter 8 of Marks and Yardley (2004).

https://aphantasia.com/vviq/
https://aphantasia.com/vviq/
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Fig. 1 e The representation of the Aphantasia Network's variant of the VVIQ as the “Vividness of Visual Imagery

Questionnaire” on the Aphantasia Network website at https://aphantasia.com/vviq/ Accessed on 3 November 2023 (the

image of Einstein is still there!).

8 There is some evidence suggesting that people with aphan-
tasia choose less traditionally creative occupations, and that the
naming of ‘aphantasia’ did not affect these choices as they were
made before the term was coined (Zeman et al., 2020). Never-
theless, people could still have been aware of their own reduced
imagery ability before making these choices.
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Firstly, the framing of the AN-varVVIQ has connotations

that are inconsistent with the unassuming and prosaic

introduction to the original VVIQ, which states:

“Visual imagery refers to the ability to visualize, that is, the

ability to formmental pictures, or to ‘see in themind’s eye’.

Marked individual differences are found in the strength

and clarity of reported visual imagery and these differ-

ences are of considerable psychological interest.”

Visiting the ANwebsite, which hosts their test, one can see

marked differences that could potentially amount to con-

founding and biasing of scores. Since AN-varVVIQ is acces-

sible via a website that aims to make profit, advertisements

are shown before a participant takes the test. These are often

focused on psychological tests, such as personality tests or

IQ tests. In our recent visits to the site (3/11/2023), we were for

example greeted by an advertisement for an online IQ test

depicting a picture of Albert Einstein (Fig. 1). The association

of the AN-modified VVIQ with an image of Einstein, a well-

known genius, is unfortunate and could potentially affect a

person's results on the test, for example by causing stereotype

threat (Spencer et al., 2016), and we currently know nothing

about the effects of this potentially confounding factor.

Moreover, if clicking through to the AN-varVVIQ, we can

see that this also displays arbitrary boundaries between

allegedly different ‘conditions’, similar to that seen in

aphantasia research more widely, where the categories fav-

oured by the AN are:

� Visual Aphantasia or image-free imagination

� Visual Hypophantasia or mostly image-free imagination

� Visual Phantasia or vivid visual imagination

� Visual Hyperphantasia or extremely vivid visual imagery
The above four categories appear to be unique to the AN

and have never appeared in the VVIQ itself or in any related

publications by its author. In particular, a category for the

large, majority of people who fall in between the second and

third of those listed ismissing. In fact, the entire case for these

‘conditions’ evaporates when we simply refer to them all

collectively as ‘individual differences’.

Another notable difference is that the AN-varVVIQ test

describes the VVIQ as a “Visual Imagination Test”. Yet, as

noted, the VVIQmakes no reference to the “imagination”, and

the consensus in both the philosophical and psychological

communities is that visual imagery and imagination are

importantly different (Kind, 2005). Imagination is commonly

thought to be separable from visual imagery, for example

when imagining hypothetical scenarios or purely semantic

content, which do not rely on the generation of visual imag-

ery. Equating the participants’ visual imagery vividness with

“Visual Imagination” from the get-go does not appear an op-

timum way to obtain a bias-free distribution of vividness

scores, and a low score on the AN-varVVIQ could lead par-

ticipants to falsely believe that not only is their visual imagery

impaired, but their image-free imagination capacity is too.

This in turn could lead to false conclusions about how creative

they are or which kinds of professions would suit them.8

The questionnaire also differ with respect to procedural

factors including the different instructions and different

https://aphantasia.com/vviq/
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Table 2 e A comparison between VVIQ and AN-varVVIQ.

Original VVIQ Aphantasia Network Website Changes

Perfectly clear and as vivid as

normal vision

Perfectly realistic, as vivid as real

seeing

i) ‘clear’ changed to ‘realistic’ ‘

ii) ‘normal vision’ changed to ‘real seeing’

Clear and reasonably vivid Realistic and reasonably vivid iii) ‘Clear’ changed to ‘Realistic’

Moderately clear and vivid Moderately realistic and vivid iv) ‘clear’ changed to ‘realistic’

Vague and dim Dim and vague image v) ‘Vague and dim’ changed to ‘Dim and vague image’ [in a previous

version, a new descriptor ‘flat’ had been inserted]

No image at all, you only “know”

that you are thinking of an object

No image at all, I only “know” I am

thinking of the object

vi) “you” changed to “I”

vii) “an” changed to “the’
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rating scales employed by the AN-varVVIQ.9 The descriptors

of the five rating scale points differ in significant ways from

the original VVIQ formulation of Marks (1973a). The AN-

varVVIQ states:

“VVIQ Instructions

For each scenario try to form a mental picture of the people, ob-

jects, or setting. Consider carefully the vividness of your visual

imagery experience. Does some type of image come to mind? Rate

how vivid the image is using the 5-point scale. If you do not have

a visual image, rate vividness as ‘1’. Only use ‘5’ for images that

are as lively and vivid as real seeing. The rating scale is as

follows:

1. No image at all, I only “know” I am thinking of the object

2. Dim and vague image

3. Moderately realistic and vivid

4. Realistic and reasonably vivid

5. Perfectly realistic, as vivid as real seeing”

These are not the VVIQ instructions (see Supplementary

Material), and the rating scale in the AN-varVVIQ has seven

differences in the rating descriptors from the original VVIQ,

which we detail below (see Table 2):

The effect of the changes shown in Table 2 on the distri-

bution of AN-varVVIQ scores is unknown. To the best of the

authors' knowledge, the various different AN-varVVIQ ver-

sions have not been empirically compared to the original VVIQ

and they have never been psychometrically validated. The

variants have unknown reliability and validity, and there is no

way of knowing what the AN scores mean in comparison to

the distribution of the original, validated VVIQ scores, which

have previously been used in hundreds of different studies.

Thus, close to half a million people have been issued with

what they are led to assume are genuine VVIQ scores that are

likely to be inaccurate. As noted, the AN is falsely branding its
9 The AN altered its ‘AN-varVVIQ’ rating scale during the first
two months of 2023 while this paper was being drafted. The text
quoted in Table 1 was accessed on 7 March 2023. Each time the
AN alters its AN-varVVIQ, it muddies the waters about how the
current population of ‘self-diagnosed’ aphantasics are to be
defined.
AN-varVVIQ questionnaire as the real VVIQ, stating that “[the

VVIQ] was created in 1973 by British psychologist David Marks

and is proven to be an accurate test of the vividness with

which you can see people, objects, or settings in your mind's
eye”. This means that people are leaving the site falsely

believing that they are taking the real VVIQ when in fact they

have taken an altered, unapproved and unvalidated version.

We set aside ethical and legal issues here, but the misrepre-

sentation of the AN-varVVIQ as the VVIQ has possibly led

hundreds of thousands of people to believe they have a form

of aphantasia when, in fact, this cannot be known from an

unvalidatedmeasurewith potentially biasing factors affecting

their results.

Thus far, we have been discussing the misleading use of

the AN-varVVIQ on a commercial site. Unfortunately, we also

see uses of variant-VVIQs in peer-reviewed research, which is

a matter that raises questions of probity and validity that

could blot the scientific record. An altered version of the VVIQ

is used by Adam Zeman, his collaborators and other re-

searchers for investigations into the nature of aphantasia, e.g.,

see Zeman et al. (2020; Appendix 1). Zeman et al.’s (2020)

modified variant of the VVIQ (Z-varVVIQ) differs from the

original VVIQ in multiple ways that are enumerated below

(see Fig. 2).

Comparing Zeman's scale with that of the original VVIQ,

one can observemultiple differences that appear unnecessary

andmaybias theparticipants' scores inunknownways. Firstly,

unwarranted changes have been made to the original VVIQ

instructions, e.g., the insertionof the statements: “If youdonot

have a visual image, rate vividness as ‘1’”; “Only use ‘5’ for

images that are truly as lively and vivid as real seeing”; “it is not

necessarily desirable to experience imagery or, if you do, to

havemore vivid imagery”. These additional instructions could

skew participants' scores towards the low vividness end of the

rating scale, as they emphasise the possibility of having no

visual imagery and seem to discourage the highest rating of 5.

Secondly, for the first rating point, the description has been

changed from “Perfectly clear and as vivid as normal vision” to

“Perfectly clear and vivid as real seeing”. We worry that ‘real

seeing’ cannot be substituted for ‘normal vision’ without

affecting participants' scores. To see why, it is useful to

consider the contrast classes of ‘normal vision’ versus ‘real

seeing’. ‘Normal vision’ most naturally refers to the partici-

pant's normal vision. So for a participant with perfect vision,

to rate a visual image as “Perfectly clear and as vivid as normal

vision” on the VVIQ, they would need to perceive the visual

image as crisply as they see the real world. But a participant

with, say, astigmatism, will be rating their visual imagery in

https://doi.org/10.1016/j.cortex.2023.09.004
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Fig. 2 e The Z-varVVIQ.
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relation to their normal vision, and perhaps the visual image is

not as crisp as the first hypothetical participant's. But ‘real

seeing’ has a different contrast class, namely ‘unreal seeing’.

Rather than just implying that things might appear a little

blurry, this has connotations of hallucination, and hence a

participant might think to rate their imagery on this level, it

would need to involve an extreme type of hallucinatory phe-

nomenology. Another problemwith ‘real seeing’ is that not all

real seeing is clear and vivid (Macpherson, 2018). Many real

visual experiences are not, such seeing something under

water or in the mist (both unclear), or seeing objects on a dark

night or a stationary scene such as a grey clouded sky (not

vivid).

Thirdly, for the third rating point, the description has been

changed by substituting the word ‘lively’ for ‘vivid’. Although

‘lively’ correctly implies something that is ‘vivid’, we simply

do not know how the use of ‘lively’ instead of ‘vivid’ could

influence the ratings on the questionnaire.

The use of an instrument with unknown psychometric

properties can lead tomistaken inferences and scientific error.

The above noted changes mean that scores from the Z-var-

VVIQ and inferences based on them could be biased to an

unknown degree and the findings might not be comparable to

scores obtained in studies using the VVIQ or VVIQ-2 in-

struments in their original formats.
6. Could a ‘diagnosis’ of aphantasia create
distress and stigmatization?

We worry about the above problems because of the potential

impact on people's lives, as people can be led to believe that

they have been ‘diagnosed’ (labelled) with a ‘condition’ (a

difference) called ‘aphantasia’ by a scientifically validated

procedure. The effect this might have on a person's life is

currently largely unknown. Even though there is no well-

established basis to classify aphantasia as any kind of

neurological, cognitive or psychological condition (Monzel
et al., 2022), aphantasia is still commonly labelled as a ‘con-

dition’ (Zeman et al., 2020) and researchers also refer to par-

ticipants as being ‘diagnosed’ with aphantasia (Dance et al.,

2021a, b; 2022; Keogh & Pearson, 2018). Receiving a ‘diag-

nosis’ of a ‘condition’ labelled ‘aphantasia’ might well trigger

health anxiety, stigma and other psychological concerns, such

as worries about learning or memory impairments, which

could cause significant distress for a person.

‘Stigmatization’ refers to the action of describing or

regarding someone or something as worthy of disgrace or

disapproval. Stigma is an adverse reaction to the perception of

a negatively evaluated difference (Susman 1994). We are

concerned that people receiving a ‘diagnosis’ of aphantasia

from a trusted source, such as a psychologist or neurologist or

even the Aphantasia Network, could be led to worry about the

implications of this ‘diagnosis’, and experience increased

anxiety, feelings of stigma and possibly also, upon disclosure

of the ‘condition’ to others, be discriminated against. Aphan-

tasia could be experienced as a disability, albeit a hidden one.

Hypothetically, four questions that may face ‘diagnosed’

aphantasics could be: (i) Is my aphantasia a disability or

medical condition? (ii) If so, what are the implications, should

I be worried? (iii) Should I self-label as a person with a

disability? (iv) Should I disclose the disability to others?

Indeed, the first question and similar ones are oft-searched

queries on Google (see Fig. 3). It appears possible that a posi-

tive ‘diagnosis’ from a trusted website or test could elicit a

degree of distress associated with being categorised as

‘different’. In people already experiencing above average trait

levels of anxiety, the extra worry created by the label might be

concerning. If a person perceives their aphantasia as a

disability, it can be problematic for individuals with a hidden

disability deciding whether to disclose the disability because

the boundary between being disabled and non-disabled is less

clear than for those with visible disabilities (Hendry et al.,

2022). ‘Diagnosed’ aphantasics have the possibility to pass as

not having a disability which is less of an option for in-

dividuals with a visible disability. However, “this can have a

https://doi.org/10.1016/j.cortex.2023.09.004
https://doi.org/10.1016/j.cortex.2023.09.004


Fig. 3 e Google searches related to ‘is aphantasia a medical

condition?’, searched on 13/3/2023.
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negative impact upon self-concept and identity, as the indi-

vidual must continually decide when and where to disclose

the disability, which in turn can lead to discrimination”

(Hendry et al., 2022).

To date, our knowledge of the wellbeing of aphantasics is

limited, as is our knowledge of how a ‘diagnosis’ of aphantasia

affects a person. The only study which has reported on the

wellbeing in people with aphantasia was conducted by

Monzel et al. (2022), who tested a sample of 156 participants

(VVIQ score �23) on a new questionnaire e The Aphantasia

Distress Questionnaire e which surveys people on their well-

being in relation to their aphantasia. Although this study did

not evaluate the impact of diagnosis on distress, statements in

the questionnaire are based on interviews conducted with

other aphantasics, and include “I had a feeling that I was

inferior to other people because of my (lack of) mental imag-

ery” and “I have a feeling thatmy (lack of) mental imagerywas

putting a strain on my personal relationships.” Results

showed that 34.7% experienced distress as a result of their

aphantasia. The study did not test whether finding out about

having aphantasia further negatively affected thewellbeing of

these participants, but we know that stressful life events often

lead to distress (Kendler & Prescott, 2006), and Monzel et al.

suggest that finding out that one has aphantasia could indeed

be a stressful life event.

This is echoed by comments from aphantasics in online

communities who often report distress as a result of finding

out about their ‘condition’. At present, we only have anecdotal

evidence on the impact of an aphantasia ‘diagnosis’ and no

objective studies on this topic. Anecdotal evidence from social

media sites including Facebook and YouTube indicates that

‘diagnosed’ aphantasics have been expressing a range of

concerns about their label and ‘diagnosis’. A Facebook site

aiming to support aphantasics contains multiple posts

expressing concerns about issues such as the following: feel-

ings of ‘shock’ or ‘devastation’ on receiving the aphantasia

‘diagnosis’; the possibility of having attention-deficit/

hyperactivity disorder (ADHD), and/or severely deficient

autobiographical memory (SDAM), and/or prosopagnosia,
and/or dyslexia; having poor memory, especially for names;

lack of colour memory; a bad sense of direction; poor spelling

ability; poor mathematical ability, especially mental arith-

metic; the possibility of having ‘multi-sensory-aphantasia’;

whether to disclose; the reactions of family and friends. These

are not trivial concerns. Especially for adolescents, these

concerns are potentially life-changing and may influence an

individual's identity, perceived self-worth, self-efficacy, and

self-esteem. One can hypothesise that these factors could

impact educational and occupational aspirations, place

boundaries on social engagement, bring stigma and discrim-

ination that would not have been the case in the absence of

the ‘diagnosis’ of aphantasia.

We think that the lack of research on the impact of a

‘diagnosis’ warrants more caution from investigators in con-

ducting research with respect to aphantasia. Avoiding false

positives, where a non-aphantasic person is wrongly charac-

terised as aphantasic is especially important, as this could

cause considerable distress. False negatives, or misses, where

an aphantasic person is branded as ‘non-aphantasic’ could

also have deleterious consequences. Hence, in line with our

argumentation throughout this paper, our recommendation is

to be more conservative in how we draw the line between

aphantasia and non-aphantasia such that people who e.g.,

report merely low imagery abilities on the VVIQ are not clas-

sified as aphantasics. In linewith how conditions are normally

assessed by a specifically developed test, or battery of tests,

we also recommend developing such tools, as the VVIQ was

not designed to be a diagnostic test (see x6). Finally, despite
our words of caution, we would like to point out that finding

out that one has aphantasia could also have a positive effect

one someone's life, for example by making sense of cognitive

aspects which did not previously make sense (e.g., difficulty

recalling episodic memories), or by enabling an individual to

connect with a new community of like-minded people. These

positive aspects should not be diminished and we ought to

also further understand these positive effects. Nevertheless,

as is the case when identifying other conditions, our point is

that when doing so, we ought to use reliable and valid mea-

sures in order to avoid both false positives and false negatives.
7. Future directions

Based on the arguments in this article, we make a few rec-

ommendations aimed at moving aphantasia research for-

ward, especially research into the nature of aphantasia, its

potential underlying causes, and the development of a new

psychometric measure.

We believe that fundamental questions need to receive

more attention, as answering these questions will impact how

we think about aphantasia and its effect on people. A pressing

fundamental question is the following. Is aphantasia a disor-

der, or does it merely represent a natural variation of mental

imagery abilities? Zeman et al. (2020) have taken the approach

that aphantasia is only a natural variation in an ability, but

more recently, Monzel et al. (2022) investigated whether

aphantasia could be a mental disorder. They tested this with

respect to a framework developed by Davison et al. (2016)

whereby a mental disorder needs to meet the following
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https://doi.org/10.1016/j.cortex.2023.09.004


11 Note that, as argued by Blomkvist (2022), this hypothesis
would not explain all symptoms of aphantasia e for example, it
would not explain the reduction of non-visual imagery experi-
enced by a majority of participants with aphantasia (Zeman,
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criteria: (1) statistical rarity, (2) violation of social norms and

inappropriate behaviour, (3) impairments in activities of daily

living, (4) personal distress. They took (1) as a necessary cri-

terion, and either of (1)e(3) as sufficient. They found that

aphantasia met (1) and though a subset of their sample also

met (4), the sample as a whole did not meet any sufficient

criterion. At first glance, this indicates that aphantasia should

not be classified as a mental disorder. However, limitations of

the study means that the answer is not final. For example, in

investigating (2), they only tested for an impairment in theory

of mind, and investigated this using a Reading the Mind in the

Eyes Test (RMET) (Baron-Cohen et al., 2001). This only tests

one aspect of theory of mind, namely the ability to attribute

emotional states from perceiving an agent's eyes. It does not

test for the ability to attribute other mental states, such as

beliefs or desires (Baron-Cohen et al., 1985; Wellman &

Phillips, 2001), and it also does not test for the ability to pre-

dict future mental states and behaviours (Goldman, 2006).

These are also crucial aspects of what it means to have a

theory of mind, and it is possible that aphantasics could

experience deficits with respect to these aspects even if they

do not experience deficits with respect to the RMET, especially

as RMET does not involve the use of visual imagery, but other

aspects of theory ofmind do (Goldman, 2006). Hence, potential

deficits in a theory of mind have not been sufficiently tested.

Secondly, the sample tested byMonzel et al. was comprised of

people with no imagery and low imagery (VVIQ �23), and this

could have impacted results in unknown ways. If our argu-

ment in x2 is right, the sample should not include participants

with low voluntary visual imagery. Testing such a sample

could potentially lead to different results on (1)e(4) that could

indicate that aphantasia ought to be classified as a disorder.

Further, when asking whether aphantasia is a disorder, we

also need to be concerned with more the fundamental ques-

tion in philosophy of psychiatry of how to individuate disor-

ders. The practice which is common in diagnostic manuals,

such as the DSM-V (American Psychiatric Association, 2013),

involves conceiving of disorders as clusters of co-occurring

symptoms, where a sufficient number of these symptoms

needs to be present for a diagnosis but generally no one

symptom is taken to be necessary. When it comes to aphan-

tasia, some research could be taken to have established

clusters of co-occurring symptoms (Dawes et al., 2020) (but

note that this study involved a sample who scored �32 on the

VVIQ). Importantly, finding a cluster of co-occurring symp-

toms for aphantasia will takes us beyond using the VVIQ, as

further questionnaires and methods are needed to test for

other symptoms.10

But a cluster of co-occurring symptoms might not be suf-

ficient for individuating something as a distinct disorder,

since there could be heterogenous causes for these symptoms.

We might think that the symptoms must be driven by the
10 For example, when diagnosing autism five symptoms are
specified in DSM-V (American Psychiatric Association, 2013):
difficulty interpreting verbal and non-verbal language; difficulty
‘reading’ other people and expressing their own emotions; re-
petitive behaviour and routines; behaviour that challenges, such
as episodes of frustration or in some cases violent behaviour. Any
one of these criteria alone would be considered insufficient for a
diagnosis (Mencap, 2023).
malfunctioning of one underlying mechanism (McHugh &

Slavney, 1998). To find this underlying mechanism, we need

to not only document the cluster of co-occurring symptoms,

but also develop and test hypotheses about what mechanism

could cause this clustering. In aphantasia research, Blomkvist

(2022) has argued that malfunctionings of the episodic system

could potentially cause the co-occurring cluster of symptoms

that we see in aphantasia. An alternative hypothesis is that

aphantasia represents a deficit in the perceptual system,more

specifically an inability to activate top-down processing in the

ventral pathway (Pearson, 2019).11 If so, findings about

aphantasia could shed light on the neural areas which play a

role in the formation of visual imagery, such as high-level and

low-level visual areas (Bartolomeo et al., 2020; Pearson, 2019).

Low-level visual areas are thought to play a role in the for-

mation of visual imagery, but to date, studies of aphantasia

have shown that there are no differences in low-level visual

areas between aphantasics and controls, which is surprising

as these areas have been hypothesised to play a crucial role in

the formation of visual imagery (Pearson & Kosslyn, 2015). For

example, a recent study using a working visual memory

paradigm shows that visual images can be decoded fromV1 in

participants who score �32 on the VVIQ (Weber et al., 2023).12

Finding the neural mechanisms of aphantasia is crucial for

advancing the question of how aphantasia ought to be

defined.

In order to test hypotheses about the underlying causes for

aphantasia to ascertain whether there is a homogeneous

cause in a neurological system, we need to move beyond

behavioural tests. Brain imaging methods, such as fMRI,

represent oneway of doing this, wherewe should expectmore

homogeneous results if the clustering of symptoms result

from one underlying mechanism, such as a malfunction in a

particular system. So far, only one fMRI study has been con-

ducted on aphantasia with participants that score ¼16 on the

VVIQ (Fulford et al., 2018), but this method is a promising way

forward.13 In general, increased use of brain scanning tech-

niques and more neuroscientific studies of clinical cases of

lost mental imagery should be explored in tandem with

behavioural tests (similar to that of Thorudottir et al., 2020).

But even if we find both a clustering of co-occurring

symptoms and a common underlying mechanism in aphan-

tasia, we should also consider social factors in deciding

whether to classify aphantasia as a disorder, such as whether

people experience distress or impairments of daily activities

(Monzel et al., 2022), and whether a diagnosis would be help-

ful, e.g., for accessing treatment or therapy. Monzel et al.’s
2020; Dawes, 2020) e and would be in need of further auxiliary
hypotheses to do so.
12 This study only included one participant who scored ¼16 on

the VVIQ. We believe that an interesting extension of the study
could involve contrasting participants who score ¼16 with those
who score �32 on the same tasks.
13 Another fMRI study was carried out by Milton et al. (2021), but

this study defined the aphantasia sample as participants scoring
�23 on the VVIQ.
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new Aphantasia Distress Questionnaire could be beneficial to

use for establishing how aphantasia might negatively impact

people in their social lives. However, we note the conclusion

of Monzel et al. (2022) that: “the impact on activities of daily

living and personal distress is too weak to justify a classifi-

cation as a mental disorder” (p. 314). We also ought to inves-

tigate whether any stigma is associated with aphantasia as

this too could have an impact on wellbeing. Until we have

reached a scientific consensus on whether aphantasia ought

to be classified as a disorder, we should be cautious not to use

medical language such as ‘condition’, ‘diagnosis’ or ‘disorder’

to refer to aphantasia, as the label itself could cause people

unnecessary distress.

Finally, we would like to address to use of the VVIQ in

future aphantasia research. Though the VVIQ is a quick, reli-

able and valid measure to use for first screening participants,

we believe that a specialized aphantasia measure ought to be

developed. The VVIQ was never designed as a clinical test and

is limited in several ways when it comes to investigating as-

pects relevant to aphantasia. The VVIQ assesses participants'
voluntary visual imagery abilities in line with the original

description of aphantasia, but recent studies have found that

people with aphantasia often differ in imagery abilities across

themodalities (Zeman, 2020; Dawes, 2020), suggesting that we

should use a more all-encompassing measure (for example,

the Plymouth Sensory Imagery Questionnaire (Andrade et al.,

2014), which has been used, though not for initial screening

(Dance et al., 2021)). This does not imply that we ought to only

study participants with reduced multisensory imagery. To

further the study of aphantasia and its effect on people's lives,
we ought to investigate both the potential interactions be-

tween different kinds of imagery and individual differences in

imagery across modalities. We might also want to be able to

distinguish between sensory imagery and other kinds of im-

agery, such as spatial imagery, as it is possible that a partici-

pant has a ‘feeling’ of the spatial layout of a scene, whilst not

experiencing visual imagery of the same scene, and there is

not option on current versions of the VVIQ matching this

experience. A future measure ought to keep these distinct.14

Further, it has been suggested that aphantasia could be

associated with differences in metacognitive access to the

visual imagery representations (Liu & Bartolomeo, 2023), and

that differences in metacognitive access could bias partici-

pants' responses to questions on the VVIQ. This study

compared participants with low visual imagery to those with

average or high visual imagery, showing that the former

display slower response times with retained accuracy

compared to the other groups on visual imagery and visual

perception tasks. The authors suggest that this is due to a

slowing of visual processing. This is an interesting suggestion,

as metacognitive monitoring has been demonstrated to be

sensitive to processing fluency in non-aphantasic participants

(Murphy et al., 2022). We take from this that a psychometric

measure of aphantasia ought to also assess metacognition,

which is not assessed by the VVIQ. Finally, the new measure

ought to also test memory, as systematic differences between
14 Thank you to an anonymous reviewer for raising the point
about a measurement's ability to distinguish spatial imagery from
visual imagery.
aphantasics and controls have also been found in episodic

memory (Bainbridge, 2021; Dawes, 2020), and some differ-

ences have been documented in working memory tasks

(Keogh & Pearson, 2021; Pounder, 2021). Again, these aspects

are not assessed by the VVIQ. For these reasons, we believe

that a specialized psychometric measure ought to be devel-

oped for aphantasia, and that we should not rely solely on the

VVIQ to ‘diagnose’ aphantasia. As we are still discovering

further aspects of aphantasia, it should be noted that this

discussion is not meant to capture the exhaustive list of what

a psychometric measure should test, but we hope that it will

point the research field in the right direction.15

In conclusion, we believe this article serves to bring

aphantasia research forward by pointing out weaknesses in

the methodology in current aphantasia research and by

indicating ways to improve methods for investigating

aphantasia. We have suggested that the claim that congen-

ital aphantasia is a ‘condition’ is premature, requiring much

more detailed and rigorous investigation with improved

methodology. Also, to date, no evidence has been brought

forward to suggest a single psychiatric sign or symptom of

themost common, congenital form of aphantasia as a special

condition. Hence, for the time being, we prefer the parsi-

monious hypothesis that congenital aphantasia is an indi-

vidual difference at one end of a normal distribution of

imagery vividness differences. At the same time, we believe

that researching aphantasia would be improved by the

development of a new psychometric measure for the iden-

tification of aphantasia, as the current use of the VVIQ does

not capture all aspects of aphantasia, and makes difficult

cross-study comparisons. To further investigate whether

aphantasia should be labelled a ‘condition’, we suggest that

we ought to identify a reliable clustering of co-occurring

symptoms which would warrant the testing of hypotheses

about the underlying causes of congenital aphantasia. Ulti-

mately, when investigating aphantasia, we also ought to not

lose sight of the wellbeing of the people whose lives are

affected by being given a label indicating an extreme indi-

vidual difference.
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