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1. Introduction 

When asked to visualise a sunset, most people can create a mental picture of it within 

their ‘mind’s eye’. However, the clarity and robustness of visual mental imagery varies from 

person to person. Some people report almost perception-like vividness while others – people 

with aphantasia – struggle to generate any visual imagery at all. Aphantasia is most often 

congenital and is defined as a life-long neurodevelopmental trait in which visual mental      

imagery is either entirely absent, or dim and vague (Zeman, Dewar, & Della Sala, 2015; 

Zeman et al., 2020). Although the phenomenon was first recognised 140 years ago (Galton, 

1880), it was only recently named and more formally acknowledged in the scientific literature 

(Zeman et al., 2015). Studies have since shown that people with aphantasia have their own set 

of comorbidities (e.g., Dance, Jaquiery, et al., 2021) and characteristics (see below; e.g., 

Bainbridge, Pounder, Eardley, & Baker, 2021; Dawes, Keogh, Andrillon, & Pearson, 2020; 

Keogh & Pearson, 2018; Milton et al., 2021; Wicken, Keogh, & Pearson, 2021; Zeman et al., 

2015, 2020). But one of the most fundamental features of aphantasia remains unclear: its 

prevalence within the general population. Previous prevalence estimates have varied widely 

(e.g., from 0.7-15.3%; Betts, 1909; Faw, 2009; Zeman et al., 2020) but so too have the ro-

bustness of their methodologies. Exploring these differences below leads us to believe that 

the true prevalence of aphantasia remains unknown. We therefore aim to provide a preva-

lence estimate for aphantasia, replicating our finding across two different samples from the 

general population, and using careful unbiased methodology. We begin with a brief overview 

of aphantasia and the key concepts motivating our research question.  

Although most people use visual imagery habitually in everyday life, people with 

aphantasia are often outwardly unaffected, living their lives fully without realising they are in 

any way different (Zeman et al., 2015; Zeman, Dewar, & Della Sala, 2016). They often 

interpret ‘visual imagery’ as merely metaphor, and are surprised to learn others might ‘re-see’ 
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(i.e., visually image) in order to achieve the same visual knowledge they themselves possess 

without this. Aphantasics are equally accurate in tasks measuring visual and number working 

memory when compared to imaging controls (although they use different strategies; see Keogh, 

Wicken, & Pearson, 2021). Aphantasics are also just as accurate at other short-term memory 

tasks such as remembering details of a story (Milton et al., 2021). Despite their fairly typical 

lives (Zeman et al., 2015, 2016), people with aphantasia do, however, perform differently in 

some psychometric and cognitive tests. For example, people with aphantasia self-report the 

autistic traits of significantly poorer imagination and social skills (Dance, Jaquiery, et al., 2021) 

within the Autism Spectrum Quotient questionnaire (AQ; Baron-Cohen, Wheelwright, Skinner, 

Martin, & Clubley, 2001). Aphantasics also self-report problems with face recognition (Milton 

et al., 2021; Zeman et al., 2020), experience less detailed autobiographical memories and 

imagined events, and have less sensorily rich night time dream-worlds than imaging controls 

(Dawes et al., 2020; Milton et al., 2021). However, they perform better in some spatial tasks 

(Keogh et al., 2021), experience less physiological fear-responses when asked to read and 

imagine fear evoking passages (Wicken et al., 2021), and are less susceptible to artificially-

induced pseudo-hallucinations (see Königsmark, Bergmann, & Reeder, 2021). Hence in some 

tasks people with aphantasia are no different to imagers, while in other tasks they are 

significantly worse, or significantly better.   

Some have suggested that impairments in visual imagery are nothing more than deficits 

in metacognition (i.e., the ability to introspect accurately about our thoughts; Flavell, 1979). In 

other words, rather than lacking visual imagery, aphantasics might perhaps lack the ability to 

accurately report it (de Vito & Bartolomeo, 2016). This hypothesis relies on the comparison 

problem: since one individual cannot experience the mental state of another, two people could 

rate their visual imagery very differently but yet experience comparable visual imagery. 

However, this hypothesis fails to take into account that aphantasia can also be acquired (as 
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opposed to congenital), and that people with acquired cases are still able to remember what it 

was once like to experience visual imagery. For example, individual MX experienced the onset 

of aphantasia late in life following a coronary angioplasty (Zeman et al., 2010). This late onset 

allows him to compare his mental imagery before and after aphantasia, showing that reports of 

aphantasia are not simply a failure in comparing one’s own imagery accurately to others.  

Other research too suggests aphantasia is a genuine impairment in visual imagery. 

People are – in fact – rather good at evaluating the vividness of their own visual imagery, 

because self-reports correlate well with performance in objective tasks. Keogh and Pearson 

(2018) demonstrated this using a binocular rivalry paradigm in which participants are first 

asked to visualise a colour, and are then presented with a colour to each eye – one of which is 

the previously-imaged colour (see also Pearson, Clifford, & Tong, 2008). Prior imaging of a 

colour means it tends to become dominant (i.e., the colour seen when presented in the binocular 

display), and the extent of this dominance is indicative of visual imagery strength (Pearson, 

2014; Pearson et al., 2008). Indeed, the dominance in binocular rivalry correlates with the 

spectrum of scores in the VVIQ (Keogh & Pearson, 2018; Pearson, Rademaker, & Tong, 2011), 

and imagery vividness on a trial-by-trial basis (Pearson et al., 2011). Importantly, this 

dominance effect is absent for aphantasic individuals (Keogh & Pearson, 2018). Taken 

together, this suggests that people - including those with aphantasia - generally do have good 

metacognition about their own visual imagery abilities. 

Other research, too, provides further support for aphantasia being driven by a deficit in 

visual imagery. A study by Bainbridge et al. (2021) aimed to characterise the nature of 

aphantasia using an online drawing task. In this task, a group of aphantasics and non-aphantasic 

controls were presented with a series of pictures and were subsequently asked to draw the 

pictures from memory, draw them whilst visible on screen, and also to recognise them. 

Aphantasic drawings from memory contained fewer objects, and less colour, but they were 



RUNNING HEADER: PREVALENCE OF APHANTASIA 

equally accurate in the size and spatial location of objects. There was no difference between 

groups in the ability to recognise the pictures, or in drawings produced when the picture was 

visible (i.e., not from memory). These results suggest that aphantasia is linked to a selective 

deficit in visual imagery or object memory, while spatial abilities remain intact (see also Dawes 

et al., 2020; Keogh & Pearson, 2018). Taken together, these studies provide behavioural 

evidence for the existence of aphantasia, and validate aphantasia as a neurodevelopmental trait 

defined by an absence of visual object imagery. 

Despite an increase in our understanding of the phenomenology and cognitive profile 

of aphantasia, we still know little about how commonly the trait occurs in the general 

population. Here, we intend to answer this question. First, it is important to clarify how 

aphantasia is recognised: within the existing literature, the most widely used approach is to 

administer the Vividness of Visual Imagery Questionnaire (VVIQ; Marks, 1973, 1995). This 

16-item measure requires participants to generate a series of visual images and then rate their 

imagery on a 5-point scale, as either (5) perfectly clear and as vivid as normal vision, (4) clear 

and reasonably vivid, (3) moderately clear and vivid, (2) vague and dim, or (1) no image at all, 

you only ‘know’ that you are thinking of the object. Importantly for our purposes, the VVIQ is 

a robust way to measure visual imagery. Scores on the VVIQ map well onto behavioural 

measures of imagery (e.g., binocular rivalry paradigms, see above; Keogh & Pearson, 2018; 

Pearson et al., 2011), resting state fMRI data (aphantasics validated by the VVIQ have lower 

connectivity between frontal and visual areas of the brain; Milton et al., 2021), and also onto 

convergent measures such as questionnaire and behavioural (pattern glare) tasks for sensory 

sensitivity (Dance, Ward, & Simner, 2021). An overall test score of 16-32 (i.e., participants 

tending to score 1 or 2 on each item) captures the phenomenology of aphantasia, where imagery 

is either entirely absent or vague/dim (Zeman et al., 2015). Indeed, aphantasics often err 

between these judgements, sometimes reporting dim ‘flashes’ of visual imagery which come 
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and go (Zeman et al., 2016, p.337), or a dim dark outline that almost immediately dissolves. 

While the exact range of phenomenologies is yet to be charted, a test-score of 16-32 captures 

the absent or highly impoverished imagery of aphantasics, so we adopt this here. Although a 

small number of studies have used other thresholds (e.g., 23 or 25; Bainbridge et al., 2021; 

Zeman et al., 2020), or simply allowed aphantasics to self-identify (Dawes et al., 2020; Keogh 

& Pearson, 2018), we suggest that this meaningful and motivated score of 16-32 would be 

useful for future studies, and we use this here. At the same time, we will additionally identify 

a subtype of the most extreme cases of aphantasia, where visual imagery is reported to be 

completely absent (i.e., a VVIQ score of 16).  

Previous attempts to estimate the prevalence of aphantasia have varied widely, and have 

included certain methodological limitations. The most commonly cited prevalence for 

aphantasia, published first by Betts (1909) and then by Faw (2009) a century later, is 

approximately 2% (as cited in Fulford et al., 2018; Watkins, 2018; Zeman et al., 2015, 2020 

etc.). Faw (2009) describes surveying 2,500 people about their sensory imagery ability, 

including 750 people surveyed for visual imagery. Faw found that 2.1% of people reported a 

total absence of visual imagery. Hence, one problem with this estimate is that the trait Faw 

reported is not, by definition, the same trait we now recognise as aphantasia today. Indeed, 

when including people who rated their imagery as absent or vague/dim, the figure was as high 

as 10-11%. A second problem is that Faw’s estimates come from a single question about visual 

imagery, rather than a multi-item questionnaire of the type used for diagnosis today (e.g., 

VVIQ) raising questions over the robustness of classifications.  

In far earlier research, Betts (1909) provides a prevalence estimate for aphantasia using 

a questionnaire developed to assess imagery within different sensory modalities (Bett’s 

Questionnaire Upon Mental Imagery). Out of a total of 143 people who completed his 

questionnaire across four experiments, 15.3% reported what we would recognise today as 
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aphantasia (visual imagery is absent or vague/dim). However, his estimates for visual imagery 

varied dramatically across experiments, from 6% to 40%. Equally variable were his estimates 

for cases where visual imagery was entirely absent (i.e., 6.7%, but ranging from 2% to 19%). 

Although Betts (1909) measured imagery with a multi-item tool, his wide range of prevalence 

estimates leave us with the conclusion that there was some bias or inconsistency, either in his 

recruitment, in his cohorts, or in his testing. Either way, it is unclear from these studies where 

the true prevalence of aphantasia lies. 

Finally, one recent study by Zeman et al. (2020) estimated the prevalence of aphantasia 

in a large community sample using the aphantasia questionnaire typical of contemporary 

aphantasia research (VVIQ; Marks, 1973, 1995). This study provided an estimate for aphantasia 

where imagery is completely absent (i.e., 0.7% of 1288 individuals surveyed), and an estimate 

for ‘moderate aphantasia’ (p. 428) which was categorised in this study as a VVIQ score of 16-

23 (2.6%; see General Discussion). However, this study did not provide an estimate for 

aphantasia where visual imagery is absent or vague/dim (VVIQ score 16-32). Moreover, visual 

imagery was explicitly mentioned in their recruitment materials (personal communication) 

which may have encouraged individuals with particularly low (or indeed high) imagery to take 

part. We point out that their ‘recruitment bias’ here was in fact a careful strategy to encourage 

individuals from a local participant Biobank (the EXTEND study; 

http://exeter.crf.nihr.ac.uk/extend/) to take part. As such, their study was not designed to 

produce a prevalence estimate per se. Hence, although their study is very informative in many 

ways, it does not have the methodology for a targeted prevalence estimate.  

In summary, it remains unclear from previous research where the true prevalence of 

aphantasia lies. In the present study, we therefore aim to fill this gap. Experiment 1 tests a 

general population sample taken from the student body at the University of Sussex. Experiment 

2 aims to replicate our prevalence finding using a large online general population sample. 

http://exeter.crf.nihr.ac.uk/extend/
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Together, our studies screened over a thousand people. Both studies were designed to minimise 

recruitment biases by not mentioning visual imagery or aphantasia in any recruitment materials. 

To diagnose aphantasia, we used the index of visual imagery from contemporary aphantasia 

research (VVIQ; Marks, 1973), categorising people as aphantasic if they rated their imagery 

overall as absent or vague/dim (a test score of 16-32). In doing this, our intention was to provide 

a useful population prevalence for aphantasia for future researchers. 

2. Experiment 1: What is the prevalence of aphantasia in a student population? 

2.1. Method 

2.1.1. Participants 

Our participants were 502 undergraduate students registered at the University of Sussex 

(M age = 19.93, SD = 2.42; 415 females; 85 males; 2 another gender). Participants were 

enrolled as part of teaching or for participation credits within the Psychology undergraduate 

degree course.  

2.1.2. Materials and procedure 

Participants completed the VVIQ (see below; Marks, 1973) among a set of other tasks 

to be reported elsewhere. The questionnaire was completed via our online in-house testing 

platform (www.syntoolkit.org). Participants were provided with a URL to the testing site and 

completed the study from a classroom (if taking part for teaching credits) or from their own 

homes (if taking part for participation credits). Importantly, our methodology was designed to 

ensure that we obtained a reliable prevalence estimate for aphantasia. First, there was no 

mention of visual imagery or aphantasia in any recruitment materials, and participants were 

entirely unaware of our research goals when agreeing to take part. This ensured that we did not 

encourage people with aphantasia – or indeed any unusual imagery phenomenology – to take 

part in the study. Second, participants completed the VVIQ before any other measures in our 

http://www.syntoolkit.org/
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study, to ensure that VVIQ performance was not influenced by other tasks. Finally, participants 

were told that it was important to pay attention to the instructions, and respond as accurately 

as possible. All participants provided informed consent prior to testing, and ethical approval 

for both experiments came from the University of Sussex Sciences and Technology Cross-

Schools Research Ethics Board. 

Vividness of Visual Imagery Questionnaire (VVIQ; Marks, 1973). In this 

questionnaire participants were asked to think of a series of four scenarios (e.g., “A country 

scene which involves trees, mountains and a lake ”). For each scenario, participants were asked 

to imagine four aspects of the scene (e.g., “The colour and shape of the trees”) and to “consider 

carefully the picture that comes before your mind’s eye”. Participants rated the vividness of 

their visual imagery on scale from 1 (“No image at all, you only ‘know’ that you are thinking 

of the object”) to 5 (“Perfectly clear and as vivid as normal vision”; see Introduction). The 

questionnaire was scored by summing responses to all 16 questions, giving possible total scores 

ranging from 16-80. In line with previous research showing that aphantasic individuals tend to 

rate their visual imagery as absent or vague/dim (Keogh & Pearson, 2018; Zeman et al., 2015), 

individuals were classified as aphantasic if they scored between 16 and 32 (i.e., ≤ 32).  

3. Results 

Using scores from the VVIQ, we divided participants into those with and without 

aphantasia. Within our total cohort (N = 502), there were 21 participants (18 female, 2 male 

and  1 another gender; M age = 19.33, SD = 1.07) scoring in the aphantasia range of 16-32 (M 

= 23.43, SD = 5.64), giving an overall aphantasia prevalence of 4.2% (95% CI [2.75, 6.31]; CIs 

calculated using R version 3.5.1, R Core Team, 2018; Hmisc version 4.5, Harrell, 2021).  This 

means there were 481 people (397 female, 83 male, 1 another gender; M age = 19.95, SD = 

2.45) without aphantasia scoring above 32 on the VVIQ (M = 57.65, SD = 10.02).  
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To understand the phenomenology of aphantasia in more detail, we next divided our 

aphantasic cohort into those reporting a complete absence of visual imagery (scoring 16 on the 

VVIQ), and those reporting vague/dim visual imagery (scoring 17-32 on the VVIQ). There 

were 5 individuals reporting a complete absence of visual imagery (4 females, 1 male; M age 

= 19.40, SD = 1.14), and 16 people reporting imagery that was vague/dim (14 females, 1 male, 

1 another gender; M age = 19.31, SD = 1.08). This provides a prevalence of 1.0% (95% CI 

[0.43, 2.31]) for the most severe cases of aphantasia where no visual imagery is experienced at 

all, and 3.2% (95% CI [1.97, 5.11]) for those reporting vague/dim visual imagery. 

4. Discussion 

We provide a new prevalence estimate for aphantasia using the VVIQ (Marks, 1973), 

and a threshold for aphantasia where imagery tends to be absent or vague/dim (score of 16-32). 

Our prevalence of aphantasia was 4.2%, with a prevalence of 1.0% for the most severe cases 

(no visual imagery whatsoever). Importantly, our methodology ensured that we did not 

especially encourage people with aphantasia to take part in the study, and in doing so we 

ensured as much as was possible a random screening for aphantasia. In the following study we 

seek to replicate our finding in a new cohort of individuals. 

5. Experiment 2: What is the prevalence of aphantasia? A replication 

 To establish the reliability of the prevalence estimates provided in Experiment 1, our 

second study sought to replicate and further investigate the prevalence of aphantasia within 

another general population sample. Our methods again ensured that we screened for aphantasia 

randomly (i.e., in a way that minimised recruitment biases), and we again utilised the most 

widely used aphantasia diagnostic (VVIQ; Marks, 1973).  

5.1. Methods 

5.1.1. Participants 
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We tested 502 participants (208 female, 292 male, 2 another gender; M age = 36.55, 

SD = 11.53) recruited through the online crowdsourcing market place known as Amazon’s 

Mechanical Turk (MTurk; a platform for collecting quality data; Casler, Bickel, & Hackett, 

2013). Our participants came from two English speaking countries (UK and USA) with the 

following levels of education: 8.6% were schooled up to 16 years (only), 19.5% were schooled 

to 17-19 years (only), 40.2% of participants had an undergraduate degree, 25.5% had a Masters 

degree, 3.6% had a PhD, and 2.6% did not state their education level. Participants were paid 

$2 (for our 15 minute test) and again provided informed consent prior to testing.  

5.1.2. Materials and procedure 

As before, we used the VVIQ to classify individuals as aphantasics, and details of the 

VVIQ are described in Experiment 1. Again, individuals were classified as aphantasic if they 

scored between 16-32 on the VVIQ (i.e., tending to rate their visual imagery as absent, or 

vague/dim). Participants were provided with a URL to the testing site (www.syntoolkit.com) 

and completed the study from their own homes. Steps were again taken to ensure that we 

obtained a reliable prevalence of aphantasia. We not only kept participants naïve to our focus 

and emphasised accuracy in responding (as in Experiment 1) but we also administered two 

attention-check questions, one before the VVIQ (‘If you are paying attention please select the 

‘agree’ option’), and one afterwards (‘If you are paying attention please select the ‘disagree’ 

option’). All participants responded correctly, showing that they paid good attention and 

responded to the questions accurately.  

6. Results  

 To examine the prevalence of aphantasia in our sample, we again divided participants 

into those with and without aphantasia. Within our total cohort (N = 502), there were 18 

participants (8 female, 10 male; M age = 36.89, SD = 15.30) scoring in the aphantasia range of 
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16-32 (M = 24.44, SD = 5.48), giving an overall aphantasia prevalence of 3.6% (95% CI [2.28, 

5.60]). In addition to these individuals classified as aphantasic there were 484 people (200 

female, 282 male, 2 another gender; M age = 36.54, SD = 11.39) without aphantasia (VVIQ 

>32; M = 60.43, SD = 10.72). As before, we also divided our aphantasic cohort into those 

reporting a complete absence of visual imagery (scoring 16 on the VVIQ), and those reporting 

vague/dim visual imagery (scoring 17-32 on the VVIQ). There were 3 aphantasic individuals 

reporting a complete absence of visual imagery (2 females, 1 male; M age = 42.67, SD = 15.14), 

and 15 further people reporting imagery that was vague/dim (6 females, 9 males, M age = 

35.73, SD = 15.59). This provides a prevalence of 0.6% (95% CI [0.20, 1.74]) for the most 

severe cases of aphantasia where no visual imagery is experienced at all, and 3.0% (95% CI 

[1.82, 4.87]) for those reporting vague/dim visual imagery. 

 To establish the reliability of our aphantasia prevalence estimates, we then compared 

our online general population sample to the estimates elicited from our student population in 

Experiment 1. The prevalence estimates for aphantasia (visual imagery that is 

absent/vague/dim) were largely aligned across our student population (4.2%) and online 

general population (3.6%; see Table 1), and there was no statistical difference in these estimates 

([2 (1, N = 1004) = .107, p = .744; chi-square test with Yates continuity correction]). To 

investigate this null effect further, we calculated a Bayes factor (BF) of .07 (using R version 

3.5.1, R Core Team, 2018; Bayes Factor version 4.2, Morey & Rouder, 2018). On the 

assumption that BF < .33 is taken as evidence for the null hypothesis, while BF > 3 as evidence 

for the alternative hypothesis (Dienes, 2014), our finding (BF = .07) provides strong evidence 

in favour of the null hypothesis (no difference in prevalence of aphantasia across our two 

samples). When looking within aphantasics themselves, we again find no difference in the 

prevalence rate of those reporting the strongest form of aphantasia (i.e., a complete absence of 

visual imagery) when comparing our student population (1.0%) and our online general 
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population sample (0.6%; [2 (1, N = 1004) = .126, p = .723; chi-square test with Yates 

continuity correction]; BF = .04).  

  Experiments 1 and 2 provide comparable prevalence estimates for aphantasia. Next, 

we collapsed across both samples, to provide a single robust prevalence estimate for aphantasia 

from the 1004 people sampled (see Figure 1 for the distribution of VVIQ scores). We also 

examine whether the prevalence of aphantasia is similar in males and females. Within this 

sample (N = 1004), there were 39 participants (26 female, 12 male, 1 another gender; M age = 

27.44, SD = 13.56) scoring in the aphantasia range of (VVIQ 16-32; M = 23.90, SD = 5.52), 

giving an overall aphantasia prevalence of 3.9% (95% CI [2.85, 5.27]). Within these 

individuals, there were 8 aphantasics (0.8%; 95% CI [0.40, 1.56]; 6 female, 2 male; M age = 

28.13, SD = 14.54) reporting a complete absence of visual imagery (scoring 16 on the VVIQ), 

and 31 individuals (3.1%; 95% CI [2.18, 4.35]; 20 female, 10 male, 1 another gender; M age = 

27.26, SD = 13.55) reporting dim/vague imagery (scoring 17-32 on the VVIQ). In addition to 

these individuals classified as aphantasics, there were 965 people (597 female, 365 male, 3 

another gender; M age = 28.27, SD = 11.70) without aphantasia (VVIQ >32; M = 59.04, SD = 

10.47).  
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Figure 1. A histogram to show the distribution of VVIQ scores across both our student and 

online general population samples. 

 

 Looking next within gender, of the 623 females in the sample, there were 26 aphantasics 

(scoring 16-32 on the VVIQ; M = 23.23, SD = 5.49), of whom 6 reported a complete absence 

of visual imagery (i.e., 1.0% of females). Of the 377 males in the sample, there were 12 

aphantasics (scoring 16-32 on the VVIQ; M = 25.17, SD = 5.78), of whom 2 reported a 

complete absence of visual imagery (i.e., 0.5%). The prevalence estimates for aphantasia in 

females (4.2%; 95% CI [2.86, 6.04]) and males (3.2%; 95% CI [1.83, 5.48]) were not 

statistically different, ([2 (1, N = 1000) = .388, p = .533; chi-square test with Yates continuity 

correction]; BF =.08), and neither were estimates for the most extreme subtype of aphantasia 

where visual imagery was completely absent (females 1.0%, 95% CI [0.44, 2.09]; males 0.5%, 

95% CI [0.15, 1.91]; [2 (1, N = 1000) = .143, p = .706; chi-square test with Yates continuity 

correction]; BF = .03). This suggests that there are no gender differences between men and 

women in the occurrence of aphantasia (see Table 1). There was one aphantasic among the four 

participants who self-identified as another gender. These four participants were excluded from 

the analyses of gender simply given the small number of data points, but we flag this for future 

researchers. 

Table 1 

Frequency of aphantasia occurrence (i.e., visual imagery absent or vague/dim; scoring 16-32 

on the VVIQ) within the student general population sample (Experiment 1) and online general 

population sample (Experiment 2), as well as overall i.e., both samples are collapsed together 

(displayed as a percentage of each sample in brackets). Numbers are broken down by gender 

where there are sufficient data points for statistical comparison (i.e., females vs males). 

 

 
Experiment 1 

Student population 

(n=502) 

Experiment 2 

Online population 

(n=502) 

Overall 

Student and Online populations (n=1004) 

Overall Female (n=623) Male (n=377) 

Aphantasic 21 (4.2%) 18 (3.6%) 39 (3.9%) 26 (4.2%) 12 (3.2%) 

95% CI [2.75, 6.31] [2.28, 5.60] [2.85, 5.27] [2.86, 6.04] [1.83, 5.48] 
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7. Discussion 

 In Experiment 2 we replicated the methodology from Experiment 1 in a novel 

population. The prevalence estimates for aphantasia were similar across studies (Experiment 1 

= 4.2%; Experiment 2 = 3.6%). Our estimates were also similar for the subtype of aphantasics 

where visual imagery is entirely absent (Experiment 1 = 1.0%; Experiment 2 = 0.6%). When 

collapsing across both samples for a cohort size of 1004, our final prevalence estimate for 

aphantasia was 3.9% (visual imagery is absent or dim/vague) and 0.8% for cases where visual 

imagery is completely absent. The prevalence of aphantasia was similar in males 

(absent/vague/dim: 3.2%; completely absent: 0.5%) and females (absent/vague/dim: 4.2%; 

completely absent: 1.0%). Our methods sought to avoid recruitment biases, and we used the 

measure for aphantasia used in contemporary literature (VVIQ; Marks, 1973). As a result of 

our methods, we suggest that our studies provide useful prevalence estimates for aphantasia.  

8. General Discussion 

 In our study we investigated how commonly aphantasia occurs in the general 

population. We screened for aphantasia using the VVIQ in two separate population samples, 

and minimised the risk of recruitment biases by avoiding mention of visual imagery or 

aphantasia in our recruitment materials. Previous research has included varying or ad hoc 

VVIQ thresholds, including 16-32 (Dance, Jaquiery, et al., 2021; Dance, Ward, et al., 2021; 

Wicken et al., 2021) but also 16-23 (Milton et al., 2021; Zeman et al., 2020), 16-25 (Bainbridge 

et al., 2021), or even self-declaration regardless of VVIQ score (Dawes et al., 2020; Keogh & 

Pearson, 2018, 2021). Here, we applied the widely used aphantasia diagnostic (VVIQ; Marks, 

1973) and set a threshold (VVIQ 16-32) in line with the original definition of aphantasia 

(Zeman et al., 2015) as imagery which is absent or vague/dim (i.e., aphantasics report a 
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complete absence of visual imagery, sometimes interspersed by flashes of imagery that tend to 

be dim and fleeting; Keogh & Pearson, 2018; Zeman et al., 2015, 2016).  

The prevalence of aphantasia in our combined cohort of over a thousand participants 

was 3.9% (Experiment 1: 4.2%; Experiment 2: 3.6%). We also found that 1 in 5 aphantasics 

(0.8%) had no visual imagery whatsoever (Experiment 1: 1.0%; Experiment 2: 0.6%). We 

found additionally that the prevalence of aphantasia appears to be similar in males (3.2%) and 

females (4.2%). Our analyses of gender may have lacked statistical power given small sample 

sizes (26 females, 12 males), but we point out that our results are consistent with more general 

findings showing men and women experience visual imagery that is equally vivid (Campos, 

2014; Richardson, 1995), and with previous studies showing no gender bias in aphantasia 

(Dawes et al., 2020; Zeman et al., 2020; though we add here the important contribution of (a) 

random sampling, and (b) naïve recruits). We also had too few datapoints to statistically 

explore rates of aphantasia in our four participants who self-identified as another gender, 

although we flag for future researchers that one in four were aphantasic.  

 How do our results compare with other estimates of aphantasia described in earlier 

literature? The most frequently cited “aphantasia” prevalence had been 2% (Betts, 1909; Faw, 

2009; as cited in Fulford et al., 2018; Watkins, 2018; Zeman et al., 2015, 2020 etc.). However, 

this figure was for a complete absence of visual imagery, and rose as high as 10-11% (Faw, 

2009) or 15.3% (Betts, 1909) when all aphantasics were included (i.e., whose imagery was 

absent or vague/dim; see Introduction). These rates appear inflated compared to our own, but 

in Faw’s case, this could be attributed to the use of a lone question (rather than full 

questionnaire, as used here). In Bett’s research, however, his estimates varied so widely across 

four experiments (6-40%) it is likely his study engendered some type of recruitment bias, or 

other methodological problem.  
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 More recently a study by Zeman et al. (2020) provided a prevalence estimate for 

aphantasia by testing a large community sample, using the same standard diagnostic tool used 

here (VVIQ; Marks, 1973). Although their study is very informative in many ways, Zeman et 

al. (2020) described their interest in imagery/aphantasia during recruitment, making their study 

unsuitable for prevalence per se. Despite this concern, we have found their data to be highly 

similar to our own. Where our results are comparable (i.e., for the subtype within aphantasia 

where visual imagery is completely absent; i.e., VVIQ score = 16) we find our values to be 

similar (Zeman et al. (2020) [N=1288] = 0.7%; here [N=1004] = 0.8%; 2 = .0007, p = .979 

with Yates correction; BF = 0.02). Although Zeman et al. (2020) did not provide a prevalence 

estimate for aphantasia as defined here (i.e., VVIQ 16-32), we can nonetheless re-inspect our 

own data for their category of ‘moderate aphantasia’ (VVIQ 16-23). Here, we find our 

estimates again converge (Zeman et al. (2020) = 2.6%; here, 1.9%; 2 = .859, p = .354 with 

Yates correction; BF = .05). These comparisons suggest that the sample used by Zeman et al. 

(2020) were not unduly biased by the recruitment materials. On close inspection this may be 

because their cohort had volunteered to engage in psychology experiments irrespective of topic 

(i.e., individuals from a biobank called the EXTEND study; 

http://exeter.crf.nihr.ac.uk/extend/). With a cohort already motivated for testing, any novel 

recruitment materials (e.g., with information about imagery) may not have swayed their interest 

further. We therefore offer our findings as largely equivalent to those of Zeman et al. (2020), 

but designed specifically with prevalence in mind. Importantly, for the first time we also 

provide a prevalence for the general class of aphantasia –  where visual imagery is absent or 

vague/dim (VVIQ 16-32). 

 One potential limitation to our study is that we identified aphantasia using a self-report 

questionnaire (VVIQ; Marks, 1973). The ability of questionnaires to accurately measure 

subjective experience has been questioned. For example, people may respond in a socially 

http://exeter.crf.nihr.ac.uk/extend/
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desirable manner (e.g., if one deems having good visual imagery as desirable, their scores may 

be inflated). In addition, although we tested the reliability of our estimates by comparing across 

two different general population samples, we did not test for reliability within each sample (i.e., 

we tested participants at one time point, so cannot ascertain whether VVIQ scores remained 

consistent over time). However, previous research has shown that scores on visual imagery 

questionnaires (such as the VVIQ) are not heavily influenced by social desirability (Durndell 

& Wetherick, 1975; Hiscock, 1978; but see also Allbutt, Ling, Rowley, & Shafiullah, 2011), 

and importantly, self-reported visual imagery maps well onto objective visual imagery tasks. 

As we saw in the Introduction, the degree of colour dominance in imagery based binocular 

rivalry tests correlates positively with VVIQ scores (Pearson et al., 2011; Rademaker & 

Pearson, 2012), suggesting that people generally have good metacognition about their own 

visual imagery abilities. In addition to this, scores on the VVIQ also map onto resting state 

fMRI data (see below; aphantasics have less connectivity between frontal and visual areas of 

the brain; Milton et al., 2021), and onto convergent behavioural tasks (e.g., aphantasics score 

lower in questionnaire and behavioural (pattern glare) measures of sensory sensitivity; Dance, 

Ward, & Simner, 2021). Taken together, it appears that the VVIQ is a highly useful measure 

for classifying aphantasia. Moreover, the (VVIQ) is the most widely accepted test for 

diagnosing aphantasia in contemporary literature, suggesting that our prevalence figure fits 

within this body of research (e.g., Bainbridge et al., 2021; Dance, Jaquiery, et al., 2021; Dance, 

Ward, et al., 2021; Dawes et al., 2020; Jacobs, Schwarzkopf, & Silvanto, 2018; Keogh & 

Pearson, 2018, 2021; Milton et al., 2021; Wicken et al., 2021; Zeman et al., 2020, 2015). Future 

researchers seeking to replicate our findings may wish to also administer a behavioural measure 

of aphantasia (e.g., the drawing task of Bainbridge et al., 2021) or test visual imagery at 

multiple time points to ensure reliability. For now, we suggest that our use of the VVIQ is a 
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helpful way of diagnosing aphantasia consistent with contemporary literature, and has provided 

meaningful prevalence estimates for contemporary researchers.  

Another potential limitation to our study relates to the representativeness of our 

samples. To ensure the reliability of our prevalence estimates, it is important to ask whether 

our samples are representative against the population as a whole. One possibility is that we 

may have under-estimated prevalence since both our samples were highly educated: our first 

sample came from a university undergraduate population, and our second had relatively high 

levels of education (see Experiment 2, Participants) compared to population-wide rates 

(OECD, 2021; Office for National Statistics, 2011). This may be important, since visual 

imagery is linked to skills that can improve attainment, such as reading comprehension (e.g., 

Borduin, Borduin, & Manley, 1994; Center, Freeman, Robertson, & Outhred, 1999; 

Commodari, Guarnera, Di Stefano, & Di Nuovo, 2020; Joffe, Cain, & Marić, 2007), and 

working memory (e.g., Baddeley & Andrade, 2000; Keogh & Pearson, 2011, 2014). We may 

therefore have tested samples with higher visual imagery than usual, and thereby under-

estimated the prevalence of aphantasia in the population at large. Alternatively, we may have 

over-estimated aphantasia since rates of aphantasia may be higher in populations with degrees, 

given aphantasics tend to migrate towards degree-linked jobs in science and maths (Zeman et 

al., 2020; UK Comission for Employment and Skills, 2016), although we point out that our 

sample in Experiment 1 were psychology students. Equally, we may have over-estimated the 

prevalence of aphantasia because people with aphantasia score highly on certain autism traits 

(Dance, Jaquiery, et al., 2021), as do participants from our online recruitment platform MTurk 

in Experiment 2 (Chandler & Shapiro, 2016; Eriksson, 2013; Palmer, Paton, Enticott, & 

Hohwy, 2015). It seems unlikely, however, that levels of autistic traits might have influenced 

our aphantasia prevalence rates in Experiment 2, since we found a similar prevalence rate in 

Experiment 1, albeit with a different profile of participants entirely (i.e., psychology students 
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are not likely to have elevated autistic traits; Stewart & Austin, 2009). Taken together with our 

careful methodology designed to minimise recruitment biases, we suggest that our prevalence 

estimates are therefore indicative of the occurrence of aphantasia in the general population. 

Finally, our results also converge with a prevalence estimate from the community sample of 

Zeman et al. (2020) (see above). These converging results suggest that we are likely to have 

produced a reliable prevalence for aphantasia typical of the population at large.  

 We now move on to discussing potential avenues for future research. While the current 

study shows the prevalence of aphantasia within two general population samples, further 

research might explore the prevalence of aphantasia in special populations. This is particularly 

important for populations where features of aphantasia might explain symptoms characteristic 

of the special population. One population that is worth exploring is people with autism 

spectrum conditions (henceforth autism). People with autism experience sensory, 

developmental, and communicative differences, but also weaknesses in social skills and 

imagination (American Psychiatric Association, 2013; Baron-Cohen et al., 2001). A recent 

study by Dance et al. (2021) found that people with aphantasia also share these latter two non-

clinical autistic traits (AQ; Baron-Cohen et al., 2001), having specific weaknesses in 

imagination, and social skills. Visual imagery may aid imagination by enhancing the ability to 

create and construct imagined events or scenarios etc. and may assist social skills by helping 

people to perspective take, or understand the mental state of others (see Dance et al., 2021). It 

is therefore possible that features of aphantasia may play a part in driving the weaknesses in 

imagination and social skills seen in autism. On the other hand, aphantasic people report lower 

levels (compared to imaging controls) of other symptoms commonly characteristic of autism, 

such as sensory sensitivity (over- or under-responsivity to incoming sensory information; 

Dance, Ward, et al., 2021). As such, it would be useful to screen for aphantasia within 

populations who have been diagnosed with autism to see whether the two conditions often co-
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occur, and to investigate further whether particular features of aphantasia may contribute to 

autism symptomatology. 

 Another important avenue for future research is investigating the neural mechanisms 

that underpin aphantasia. Visual imagery activates similar brain areas as visual perception 

(Dijkstra, Ambrogioni, Vidaurre, & van Gerven, 2020; Dijkstra, Bosch, & van Gerven, 2017, 

2019; Pearson, Naselaris, Holmes, & Kosslyn, 2015), including visual cortex (Cui, Jeter, Yang, 

Montague, & David, 2007; Dijkstra et al., 2017; McGeown et al., 2012; Winlove et al., 2018), 

and areas involved in visual attention (e.g., parietal cortex) and information 

retrieval/integration (e.g., medial frontal cortex) (see Dijkstra et al., 2017, 2019; Pearson et al., 

2015). People with aphantasia have reduced (resting state fMRI) connectivity between top-

down control (prefrontal cortex) and visual-occipital areas relative to very vivid imagers 

(Milton et al., 2021). They also show less BOLD activity in the left anterior parietal cortex 

when asked to imagine (as compared to perceive) famous faces/places, relative to both average 

and high imagers (Milton et al., 2021). In addition to this, low imagers show less activation in 

visual cortex during imagery-linked tasks compared to vivid imagers (mental rotation; Logie, 

Pernet, Buonocore, & Della Sala, 2011). Taken together, this suggests that aphantasics may 

rely less on visual areas when completing imagery-based tasks, and – importantly – that a 

reduction in connectivity between frontal and visual areas may be a potential neural mechanism 

underpinning aphantasia (Milton et al., 2021).  

Future research might also use paradigms to measure cortical excitability in the visual 

cortex (e.g., transcranial magnetic stimulation), which we have hypothesised as being low in 

aphantasia, given their lower rates of sensory sensitivity (see Dance, Ward, et al., 2021; but see 

also Keogh, Bergmann, & Pearson, 2020; who did not test aphantasics, but found imagery 

correlates negatively with visual cortex excitability, at least in those with an ability to image). 

Finally, topological analysis using EEG has been used to characterise brain activation during 
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perception and imagery: vivid imagers have more similarity (overlap) in global topological 

brain activation patterns during imagery (visualising their head turned to one side) and 

perception (physically turning their head to one side) relative to people with less vivid imagery 

(Ibáñez-Marcelo, Campioni, Phinyomark, Petri, & Santarcangelo, 2019). Future research may 

therefore also use electrophysiological methods such as this to examine differences in brain 

activity in people with and without aphantasia. In sum, examining neural mechanisms in 

aphantasia will be a fruitful and important avenue for future research.  

 In conclusion, our study provides prevalence estimates for aphantasia within the general 

population. We have shown that aphantasia – where visual imagery is absent or dim/vague – 

is experienced by 3.9% of the population, with men and women equally affected (but a lack of 

statistical information in people of another gender). For the most extreme subtype of aphantasia 

in which individuals experience a complete absence of visual imagery, the prevalence is 0.8%. 

We suggest that our prevalence estimates can be used as comparison rates for future research 

endeavouring to characterise the nature of aphantasia, and further understand its relationship 

with other psychological and neurodevelopmental traits.  
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