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Objectives: We aimed to assess dream content in groups of congenitally blind (CB), late 

blind (LB), and age- and sex-matched sighted control (SC) participants.  

Methods: We conducted an observational study of 11 CB, 14 LB, and 25 SC participants and 

collected dream reports over a 4-week period. Every morning participants filled in a 

questionnaire related to the sensory construction of the dream, its emotional and thematic 

content, and the possible occurrence of nightmares. We also assessed participants’ ability of 

visual imagery during waking cognition, sleep quality, and depression and anxiety levels.  

Results: All blind participants had fewer visual dream impressions compared to SC 

participants. In LB participants, duration of blindness was negatively correlated with 

duration, clarity, and color content of visual dream impressions. CB participants reported 

more auditory, tactile, gustatory, and olfactory dream components compared to SC 

participants. In contrast, LB participants only reported more tactile dream impressions. Blind 

and SC participants did not differ with respect to emotional and thematic dream content. 

However, CB participants reported more aggressive interactions and more nightmares 

compared to the other 2 groups.  

Conclusions: Our data show that blindness considerably alters the sensory composition of 

dreams and that onset and duration of blindness plays an important role. The increased 

occurrence of nightmares in CB participants may be related to a higher number of 

threatening experiences in daily life in this group.  

 

1. Introduction 

 

Analyses of dream reports collected from sighted individuals show that dreams 

contain the experience of different sensory modalities. Whereas vision is present in nearly all 

dreams, auditory and tactile sensations are experienced in 40% to 60 % and 15% to 30 % of 



  

 

  

dreams, respectively. In sharp contrast olfactory and gustatory sensations are rare, occurring 

in less than 1% of dreams [1,2]. The predominance of visual content in dreams raises the 

question to which extent the absence or loss of vision will affect the sensory construction of 

dreams. In line with the continuity hypothesis of Hall and Van de Castle [3] which contends 

that dream content is continuous with waking cognition and behavior [4], visual deprivation 

should lead to a reorganization of the sensory composition and the emotional and thematic 

content of dreams. Therefore, the aim of our study was to investigate how the congenital and 

acquired absence of vision affects the sensory, emotional, and thematic content of dreams.  

Results from previous studies seem to suggest that individuals who become blind 

after the age of 7 years retain visual imagery in their dreams, though congenitally blind (CB) 

or early blind (onset of blindness before the ages of 5–7 years) individuals do not [5]. These 

findings are based on analyses of dream reports collected after awakenings during rapid eye 

movement (REM) sleep periods in sleep laboratories [6-8], home dream reports [9], and 

analyses of questionnaires and interviews regarding the dreams of blind individuals [10]. In 

addition, these studies showed that the prevalence of nonvisual sensory impressions was 

much higher in the dreams of blind than of sighted individuals. Results involving the 

emotional and thematic content of dreams in blind individuals are less consistent. Whereas 

some studies show that dream reports of blind individuals contain a higher amount of fear, 

anxiety, and apprehension [10-11], others studies have not confirmed these findings [12]. On 

the other hand, most studies concur that the overall level of emotions in the dreams of blind 

individuals is similar or lower than that in sighted individuals [11-14]. The thematic content 

of the dreams of blind individuals has received little attention. One study [9] showed that 

blind individuals tended to dream less about failures and successes and experienced less 

social interactions in their dreams. However, these findings have not yet been replicated in 

other studies. 



  

 

  

A problem with the above-mentioned studies is that they all included small and 

heterogeneous study populations, lacked a matched sighted control (SC) group, and 

observed data that were analyzed in a qualitative manner without statistical analysis. 

Therefore, the purpose of our study was to do a quantitative analysis of dream content in a 

large and homogeneous group of CB, late blind (LB), and matched SC participants. In 

addition, we controlled for a number of possible confounding factors that are known to 

influence dream content, such as sleep quality, depression, and anxiety. We hypothesized 

that blind participants would have fewer visual but an increased number of nonvisual 

sensory components in their dreams. We further expected that these changes would be more 

pronounced in CB participants. Finally, we hypothesized that LB participants would 

experience more nightmares than the other groups, due to the traumatic event of becoming 

blind.  

 

2. Methods  

 

2.1. Study population  

 

Our study population consisted of 50 participants, among whom 25 were blind (12 

men; mean age, 44 ± 13 years) and 25 were age- and sex-matched SC participants (12 men; 

mean age, 44 ± 12 years). The group of blind participants consisted of 11 CB (5 men; mean 

age, 42±15 years) and 14 LB participants (7 men; mean age, 45 ± 11 years). Table 1 

summarizes the demographics of the blind participants. For the blind participants, we 

calculated a blindness duration index (BDI) according to the formula (age-age onset 

blindness)/age. The BDI score varies from 0 to 1, expressing the relative amount of time an 



  

 

  

individual has been blind, with low scores indicating recent onset of blindness and high 

scores long duration of blindness.  

All blind participants were recruited through the Danish Institute for the Blind and 

the Partially Sighted and the gender- and age-matched controls were found through 

advertisement in local newspapers and Web sites. All participants were without known 

neurologic and psychiatric diseases. The local Ethics Research Committee of the Capital 

region of Denmark (H-3-2012-FSP49) approved the experimental protocol and all 

participants gave their written informed consent before participation.  

 

Insert Table 1 here  

 

2.2. Study procedures  

 

2.2.1. The initial interview 

Before study inclusion, participants completed an interview during which we 

acquired information about their general health status, including psychologic state, sleeping 

habits, and possible sleep issues. For the blind population, we collected additional 

information related to onset, duration, etiology, and severity of blindness. During the 

interview, we also tested the participants’ ability of visual imagery in waking cognition (see 

below). Furthermore, we asked the participants about their amount of social interactions and 

ambitions. We measured anxiety and depression using the State-Trait Anxiety Inventory by 

Spielberger et al [15] and the Major Depression Inventory [16], respectively. The trait 

anxiety score ranges from 20 to 80, with higher scores indicating higher levels of anxiety. 

The total sum score for the Major Depression Inventory ranges from 0 to 50, with 26 being 

the most appropriate cutoff point for the presence of depression.  



  

 

  

We measured sleep quality using the Pittsburgh Sleep Quality Index (PSQI) [17], a 

self-rating questionnaire that assesses sleep quality and sleep disturbances over the past 

month. PSQI scores range from 0 to 21, with higher scores indicating poorer quality of sleep. 

Because it has been suggested that sleep disturbances such as REM sleep behavior disorder 

(RBD), sleep apnea, and restless legs syndrome (RLS) may affect dream content [18], 

participants were asked to filled in a single-question screen for RBD [19], the STOP-Bang 

questionnaire [20], and the RLS-Diagnostic Index [21]. The single-question screen for RBD 

consists of a single yes or no question, yes indicating RBD. The STOP-Bang questionnaire 

consists of 8 questions that are scored based on yes and no answers (score, 1/0); scores of ≥3 

are indicative of obstructive sleep apnea. The RLS-Diagnostic Index consists of 10 items, 

but we only asked participants the 5 questions concerning the essential criteria for RLS. The 

diagnosis RLS was given if the participants reported experiencing every essential criteria 

independent of the frequency.  

We assessed the ability of visual imagery using the second edition of the Vividness 

of Visual Imagery Questionnaire (VVIQ) [22]. Participants were asked to close their eyes 

and rate how clearly they could visually imagine 32 different items on a scale from 1 to 5, 

one being that they were not able to visualize the object or scene and 5 being that they 

believed that the visual imagery was as clear as the visual perception of the item. The VVIQ 

test was not performed in the CB participants. Finally we assessed the extent of social 

interactions and ambitions. Participants gave a description of their wishes and ambitions for 

the future, if any, and they rated the average amount of social interactions recurring on a 

normal day. This number was based on one week of counting of social interactions.  

  

2.2.2. Dream reports 



  

 

  

Participants were asked to report every dream they recalled during a 4-week period. 

Data were collected between September and October 2012. Once a week, participants 

received a phone call from one of the researchers (AM) to remind them to fill in their dream 

reports and ask them to send the finished reports of the previous week. All the dream reports, 

both from the blind population and the SC participants, were filled in on a computer or 

laptop. The blind participants completed this task using text-to-speech software based on 

their ability to use a computer keyboard. Each dream was reported through a detailed self-

rating questionnaire which the participants filled in the morning after every recalled dream. 

The questionnaire contained 3 major parts related to sensory impressions, emotions and 

thematic content, and nightmares. In the sensory impression section, participants were asked 

if they had experienced any visual, auditory, olfactory, gustatory, tactile, or pain impressions 

in any particular dream. In cases when participants responded positively to visual 

impressions, they were further asked if the dream contained color, in addition to the duration 

of the visual content and the clarity of the visual imagery. The assessment of duration of the 

visual dream content was performed using a 5-point category scale assessing the categories of 

a few glints (given a score of 1), several glints, few longer sequences, several longer 

sequences, and most or all of the dream (given a score of 5). This scale was constructed based 

on the results of a previous -study [23] with 10 SC participants and 10 blind participants who 

were asked to estimate the duration of visual dream content.  

Dream clarity was rated on the same scale used to estimate the clarity of visual 

imagery in waking cognition [22], with scores of 1 and 4 for the least clear and most clear 

impression, respectively. If CB experienced any visual impressions, they were asked to 

specify the impressions in a short descriptive text. In cases when participants experienced any 

of the other sensory impressions they had to rate the clarity on a 5-point scale, with 1 defined 

as no impression and 5 as very clear impression. The scale was adapted from the Clarity of 



  

 

  

Auditory Imagery Scale [24] and was used for all types of sensory impressions. It generally is 

accepted that the clarity of different sensory modalities can be rated using the same scale 

[25,26].  

If the dream contained any emotional content, participants rated the intensity of the 

positive and negative emotions using the 4-point category scale (none, mild, moderate, or 

strong positive or negative emotions) from Schredl’s [27] dream manual. To specify the type 

of emotion experienced, participants selected between the categories of anger, fear, 

happiness, sorrow, and confusion as defined in The Content Analysis of Dreams manual by 

Hall and Van de Castle [3].  

The thematic content was divided into 3 parts related to social interactions, 

experiences of failures and successes, and bizarreness of the dreams. For social interactions, 

participants responded if they experienced any direct social interaction in the particular 

dream. If so, they indicated the frequency and type of creatures they interacted with. 

Participants also answered if some of the social interactions contained any aggression; if so, 

they categorized the type of aggression using the categories from Schredl’s [27] dream 

manual (ie, verbal, physical aggression; against me, others). Participants answered with a yes 

or no if there were any sexual interactions in the dream. The presence of success or failure in 

the dream was assessed choosing between the categories of failure, success, and none of 

these. Finally, dream bizarreness was rated on a rating scale from 1 to 4, with 1 indicating a 

realistic dream and 4 indicating a dream with 2 or more bizarre elements [27].  

For the assessment of the frequency of nightmares, we differentiated between self-

reported undefined nightmares and so-called defined nightmares. The participants were thus 

asked if they considered the dream as being a nightmare without nightmares being defined. 

If so, they had to answer the following 4 questions that would indicate if it also fulfilled the 

typical features of a nightmare, including the culmination in awakening, the clear recall of 



  

 

  

the dream on awakening, the difficulty of falling back to sleep, and the occurrence during 

REM sleep [28]: (1) Did the dream suddenly wake you up? (2) If so, were you able to 

memorize the dream clearly? (3) Were you able to fall asleep directly after the awakening? 

(4) Did the awakening happen in the last part of your sleep? If participants answered yes to 

questions 1, 2, and 4 and no to question 3, the dream was considered a defined nightmare, 

and therefore not just a bad dream or sleep terror [28]. If participants reported nightmares, 

they also were asked to write a small note on its thematic content.  

 

2.3. Statistical analysis  

 

All statistical analyses were performed using SPSS (SPSS Inc., Chicago, Illinois). 

We performed a Kolmogorov-Smirnov test and Levene test on all data. In case of normally 

distributed data, we used independent t tests for the comparison of all blind participants 

compared to SC participants, and we used the Wilcoxon rank-sum test for nonparametric 

data. When comparing the 3 groups, CB, LB, and SC, we performed an analysis of variance 

or Kruskal-Wallis test for normally and nonnormally distributed data, respectively. 

Correction for multiple comparisons was done using the Holm-Šidàk method. Fisher exact 

test was used for group comparisons on the outcomes of the diagnostic questionnaires. 

Dream report data consisted of frequency scores (in case of binary outcomes) and means 

(in case of numerical outcomes) of each participant, thus controlling for interindividual 

differences in the number of dream reports. Data are presented as mean±standard deviation.  

 

3. Results  

 

3.1. Possible confounders  



  

 

  

 

As shown in Table 2, there were no significant differences between the entire blind 

study population and SC group; there also were no differences between the CB, LB, and SC 

groups for trait anxiety, depression, RBD, sleep apnea, and RLS. However, we found a 

significant group effect for the PSQI (F[2,47]=4.94; P=.01). Average PSQI scores for the 

CB, LB, and SC groups were 6.9±3.4, 5.6±3.8, and 3.5±2.6, respectively. Planned contrasts 

that were nonorthogonal comparisons revealed that the CB group had a significantly higher 

PSQI score than the SC group (P=.004). The P value for the contrast LB group vs the SC 

group was P=.057. When using a PSQI score of ≥5 as cutoff point for the presence of sleep 

problems [29], the percentage of participants with sleep-related problems in the CB, LB, and 

SC groups were 64%, 43%, and 30%, respectively. As expected, the mean VVIQ score of 

the LB group was significantly lower than that of the SC group (87±54 and 125±25, 

respectively; P=.002). When eliminating the 2 LB participants with low vision before onset 

of blindness, the VVIQ scores significantly correlated with the BDI (Spearman rho, 

rs=−0.67; P=.017). Thus the longer the duration of blindness, the poorer the vividness of 

visual imagery in waking conditions (Fig. 1).  

 

Insert Figure 1 and Table 2 here  

 

We did not find a significant difference in the mean number of daily social 

interactions between the blind and SC populations (10±8 and 10±6, respectively; P=.71). An 

almost identical number of blind (80%) and SC participants (81%) reported career and 

personal ambitions.  

 

3.2. Sensory impressions  



  

 

  

 

3.2.1. Visual impressions  

All SC participants reported visual impressions in at least one dream. The same 

applied for most LB participants, except for those who had become blind before the age of 

2.5 years. While none of the CB participants without residual vision reported any visual 

elements in their dreams, the 3 CB participants with residual color and light perception 

reported visual imagery in their dreams. These visual impressions were described using light 

and bright colors, similar to those that they experienced while awake. The dream reports 

showed significant differences between the blind population and the SC participants in all 

aspects of visual impressions, including the amount, duration, color content, and clarity 

(Table 3).  

 

Insert Table 3 and Fig. 2 here 

  

Overall the blind population had a significantly lower proportion of dreams 

containing visual impressions than the SC participants (P=.000). A significant difference 

also was found when comparing CB, LB, and SC (H[2]=22.11; P=.000). Post hoc tests 

showed a significant difference between the CB and SC groups (P=.000), the CB and LB 

groups (P=.011), and the LB and SC groups (P=.020). The duration of the visual dream 

impressions experienced differed between all blind and SC participants (P=.001), as well as 

between the comparison of the CB, LB, and SC groups (H[2]=15.0; P=.001). Post hoc tests 

showed that the CB group experienced shorter visual impressions than the SC group 

(P=.000) and the LB group (P=.009). The LB group did not significantly differ from the SC 

group (P=.098). Visual dream duration negatively correlated with the BDI (rs=−0.66; 

P=.000; Fig. 3A) and positively correlated with the VVIQ of the LB group (rs=0.54; 



  

 

  

P=.000). The longer an LB participant was blind and the lower his or her ability to make 

visual imagery in waking cognition, the shorter the duration of visual impressions in his or 

her dreams. VVIQ also correlated with the duration of the visual impressions in the dreams 

of the SC group (rs=0.44; P=.026).  

 

Insert Fig. 3 here  

 

The Kruskal-Wallis test revealed a significant group effect for the percentage of 

dreams containing colored visual impressions (H[2]=17.691; P=.000). Post hoc tests showed 

a significant difference between the CB and SC groups (P=.000), the CB and LB groups 

(P=.014), and the LB and SC groups (P=.022). The frequency of color impressions 

negatively correlated with the BDI (rs=−0.621; P=.001) and positively correlated with the 

VVIQ score in the LB group only (rs=0.345; P=.029).  

The SC group had significantly clearer visual dream impressions compared to the 

blind participants (P=.000). A significant difference also was found when comparing the 

CB, LB, and SC groups (H[2]=23.723; P=.000). The post hoc tests showed that the CB 

group differed from the SC (P=.000) and LB groups (P=.004) and that the LB group differed 

from the SC group (P=.012). Like the other visual parameters, the clarity of the visual 

impressions in the LB group negatively correlated with the BDI (rs=−0.673; P=.000; Fig. 

3B) and positively correlated with the VVIQ (rs=0.463; P=.003).  

 

Insert Table 4 here  

 

 Table 4 summarizes the frequency and the clarity of auditory, olfactory, gustatory, 

tactile, and pain impression reported in the dreams.  



  

 

  

 

Insert Fig. 4 here  

 

3.2.2. Auditory experiences  

There was a significantly higher number of auditory dream impressions in the blind 

compared to the SC population (P=.002). A significant effect also was found when dividing 

the blind population into the CB and LB groups (H[2]=10.795; P=.005). The average 

frequency of auditory dream content for the CB, LB, and SC groups was 93±13%, 79±24%, 

and 64±32%, respectively (Fig. 4). Post hoc tests indicated that the CB group differed from 

the SC group (P=.000), but that the LB group did not differ from the SC group (P=.056). We 

did not find a correlation between the BDI of all blind participants and the frequency of 

auditory dream impressions; however, the P value revealed borderline significance 

(rs=0.393; P=.052). The mean sound clarity was significantly higher in blind compared to 

SC participants (P=.005). Post hoc tests only showed a significant difference between the 

CB and SC groups (P=.002) but not between the LB and SC groups (P=.076). There was no 

correlation between the BDI of all blind participants and the mean sound clarity (rs=0.347; 

P=.089).  

  

3.2.3. Olfactory and gustatory experiences  

The frequency of olfactory dream experiences only differed between the CB and SC 

groups in auditory impressions (P=.013). CB reported more dreams with olfactory 

impressions than SC group, whereas the LB group did not differ from the SC group 

(P=.091). The average frequency of olfactory impressions in the CB, LB, and SC groups 

was 40±36%, 19±17%, and 15±25%, respectively. There was no correlation with the BDI in 

all blind participants (rs=0.269; P=.193). In contrast with auditory impressions, no 



  

 

  

difference was found between the clarity of olfactory experiences in the dreams of blind and 

SC participants (P=.077); there also were no differences between the CB, LB, and SC 

groups (H[2]=2.679; P=.262). Olfactory clarity did not correlate with the BDI scores of the 

CB and LB groups (rs=0.297; P=.149). 

In line with the results of the olfactory impressions, the CB, LB, and SC groups 

differed in frequency of gustatory dream content but not with respect to their clarity. The CB 

group reported a higher number of dreams containing gustatory impressions than the SC 

group (26%±28% and 7%±18%, respectively; P=.009), though the LB group (11%±16%) 

did not significantly differ from the SC group (P=.102). The frequency (rs=0.213; P=.306) 

or clarity (rs=0.220; P=.290) of gustatory impressions did not correlate with the BDI scores. 

 

3.2.4. Tactile and pain experiences  

As shown in Fig. 5, the frequency of dreams containing tactile impressions was 

significantly higher for blind than for the SC participants (P=.005). The average frequency 

of tactile dream content for the CB, LB, and SC groups was 67±26%, 71±27%, and 45±32%, 

respectively. Post hoc tests showed a significant difference both between the CB and SC 

groups (P=.033) and between the LB and SC groups (P=.010), whereas the CB and LB 

groups did not significantly differ. There was no correlation between the number of dreams 

with tactile impressions and the BDI (rs=−0.042; P=.843). Post hoc tests revealed a 

significant difference in the clarity of the tactile impressions between the LB and SC 

(P=.001) and between the CB and SC groups (P=.022). The clarity of tactile impressions did 

not correlate with the BDI (rs=−0.056; P=.791). 

There was no significant difference in the frequency of pain impressions between the 

blind and SC population (P=.282). However, there was a significant group effect for clarity 

of pain impressions (H[2]=10.464; P=.005). Post hoc tests showed that the CB group 



  

 

  

reported higher pain clarity ratings than the SC group (P=.022). There was no correlation 

between clarity of pain impressions and the BDI (rs=0.045; P=.769). 

 

Insert Fig. 5 here  

 

3.3. Emotional and thematic content  

 

Table 5 lists the amount of social interactions reported in our study. Blind and SC 

participants experienced almost equal numbers of dreams with social interactions (P=.969). 

The frequency of dreams containing interactions with nonhuman creatures also did not differ 

(P=.706). In addition, the mean number of creatures or human beings involved in the 

interactions did not differ between blind and SC participants (P=.117). Furthermore, the 

frequency of sexual interactions in dream reports did not differ between the SC and blind 

participants (P=.054), though the P value was borderline significant. The CB group reported 

a higher frequency of interactions containing aggression than the SC group (38%±30 % and 

18%±22 %, respectively; P=.041). The reported aggression in the dreams of the group CB 

mostly was directed at themselves.  

 

Insert Table 5 and Fig. 6 here 

  

Blind and SC participants did not experience different numbers of dreams containing 

successes (27%±27% and 23%± 21%, respectively; P=.894) or failures (13%±16% and 

8%±14%, respectively; P=.187). The bizarreness of the dreams of blind and SC participants 

was not different (2.25±0.79 and 2.16±0.76, respectively; P=.770). The overall emotions; 

positive and negative emotions; intensity of emotions; and frequency of feelings of anger, 



  

 

  

fear, sorrow, happiness, and confusion also did not differ among the groups (Supplementary 

Table 1). However, the CB group reported more nightmares than the other groups, including 

self-rated undefined (CB vs SC, P=.026; CB vs LB, P=.066) and defined nightmares (CB vs 

SC, P=.002; CB vs LB, P=.004). The mean frequency of defined nightmares was 25% in the 

CB group, 7% in the LB group, and 6% in the SC group. The type of vision (eg, CB, LB, 

SC) significantly correlated with the frequency of defined nightmares (rs=0.373; P=.008), 

with the SC group revealing the lowest and the CB group revealing the highest frequency. 

This correlation was still significant after controlling for the PSQI scores through a 

nonparametric partial correlation (rs=0.283; P=.049).  

  

4. Discussion  

 

To our knowledge, our study is the first quantitative study comparing the sensory and 

emotional and thematic composition of dream content in relatively large groups of CB, LB, 

and matched SC participants. In line with the hypothesis that dreaming and waking condition 

are tightly associated [3,4], we showed that blind participants had a lower representation of 

visual yet a higher representation of nonvisual sensory impressions in their dreams. These 

changes were most profound in the CB group. Emotional and thematic dream content did not 

significantly differ among groups, with the exception of an increased number of dreams with 

aggressive interactions in the CB group. However, the CB group did experience more 

nightmares than the SC and LB groups.  

In the literature, there generally are no accepted definitions for early and late 

blindness, and the terms early blind and  congenitally blind often are used interchangeably. 

Whereas some studies lump together individuals who are born blind with those losing sight 

before the age of 6 years, referring to them jointly as early blind individuals, we used a more 



  

 

  

stringent criterion and considered all individuals who lost their sight after the age of 1 year 

as LB participants. This distinction made our LB group heterogeneous with respect to their 

history of vision, as witnessed by the BDI scores that ranged from 0.15 to 0.98.  

 

4.1. Sleep quality and possible confounding factors   

 

Sleep quality and sleep habits may effect specific emotional and thematic contents of 

dreams [18]. Because several studies have reported that blind individuals who lack 

photosensitive retinal ganglion cells often report sleep difficulties [30-34], we included 

measures of sleep quality to control for their purported effects on emotional and thematic 

aspects of dream reports. In line with results from previous studies [30,31,33], sleep quality 

was poorer in blind compared to SC participants. Up to 64% of the CB group compared to 

only 30% for of the SC group had a PSQI score of ≥5, which is indicative of sleep problems. 

This number is a bit lower than that in a study by Lockley et al [30] who reported sleep 

problems in 80% of the blind participants in their sample. The fact that 3 of our CB 

participants had some residual light perception may explain this lower number in our series. 

There were no significant group differences for any of the other possible 

confounders, including anxiety, depression, RBD, sleep apnea, and RLS, which means that 

our group differences in dream content cannot be explained by these factors.  

  

4.2. Visual dream content  

 

Dreams are a state of consciousness caused by self-generated sensory, cognitive, and 

affective processes. The study of dream content composition hence offers us a unique and 

alternative approach to probe into the consciousness of the blind brain [35]. The dream 



  

 

  

content analyses in previous studies were mostly based on databases or external judges using 

established dream manuals, especially the Hall and Van de Castle manual [3], to analyze the 

collected dream reports. In this type of analysis, each sensory modality and emotion is 

captured by specific words defined by the dream manual used. When words are found in the 

dream report, the participant is scored on the specific sensory modality or emotion correlated 

to the words. It has been shown that there may be important differences between results from 

such kinds of dream content analyses and that from self-rating the sensory modalities and 

emotions experienced in dreams. The external types of analysis often tend to underestimate 

the emotional content of the dreams and misinterpret the metaphoric use of words defining 

the sensory modalities [36]. Therefore, we used self-rating scales whereby participants had 

to indicate if a certain sensory, emotional, or thematic category was present in their dream. 

One could argue that an external type of dream analysis would have eliminated purported 

within- and between-group differences in the conceptual understanding of sensory 

impressions. For example, an LB participant could have a different understanding of clarity 

of a visual impression than an SC participant. However, we hypothesized that the common 

metaphoric use of words related to vision would entail a large risk for bias, especially in 

view of the close relationship between vision and touch in the conceptualization of objects 

[37-40]. Many of the blind participants in our study described an object or a scene verbally 

in such rich visual terms that the interlocutor began to doubt if these individuals really 

lacked vision. Therefore, we estimated that self-ratings would be the least biased method for 

the purpose of our study.  

In line with our hypothesis, blind participants differed from SC participants in the 

frequency, duration, color content, and clarity of the visual imagery in dreams. In the LB 

group, visual dream content (eg, duration, color content, and clarity) strongly correlated with 

duration of blindness. All elements of the visual impressions negatively correlated with the 



  

 

  

BDI, confirming our hypothesis that the longer an individual lived without visual perception, 

the shorter and poorer the visual content was in his or her dreams. Our findings also support 

the theories claiming that memory is an important element in the construction of visual 

imagery [41-43]. According to these theories, the foundation of creating a visual image in 

the absence of visual perception relates to the retrieval of visual memories. The visual 

memory can then be manipulated into a visual imagery scene that differs from the actual 

memory (ie, by becoming more bizarre). Thus according to these theories, blind individuals 

who have not experienced any visual perception in their lives did not have the basis for 

making a visual imagery, which is supported by the findings in our study. None of the CB 

participants without residual light perception reported any visual component in their dreams. 

However, CB participants with some residual color and light perception reported some 

indistinct visual dream impressions. These impressions lacked shape or motion information 

and resembled the undifferentiated light perception these individuals experienced during 

waking cognition, further underlying the crucial role of visual memory in dream content. 

Although LB participants had significantly less visual dream content compared to the SC 

group, it is important to stress that approximately 70% of the dreams in this group did 

contain visual impressions. Interestingly, our data further showed that the duration and 

quality of the visual dream impressions correlated with the VVIQ scores in the LB 

participants. Thus the vividness of visual imagery during waking conditions was closely 

associated with the occurrence of visual imagery when asleep, both in qualitative and 

quantitative aspects. This finding supports the idea of at least a partial mutual anatomic and 

physiologic ground for mental imagery in waking cognition and dreams during sleep [44].  

None of our participants who were blind before the age of 2.5 years reported any 

visual impressions in their dreams and behaved like the CB group without light perception. 

These participants also were unable to visualize any of the 32 elements in the VVIQ. This 



  

 

  

finding may be explained by the fact that they have lost access to their visual memory. 

Alternatively long-term visual memories are not yet formed by that early age [45], which 

often effects their ability of visual imagery later on. Sleep laboratory studies have shown that 

sighted preschoolers rarely report dreams when awoken during REM sleep and that the few 

dreams that they report are visually bland and static [46,47]. In addition, it is known that 

visuospatial skills depend on the parietal lobes, which are not fully myelinated until the age 

of 7 years [48]. Therefore, the lack of visual imagery in the dreams of individuals losing 

their vision at an early age may indicate that blindness started in a critical period of brain 

development wherein visual perception was still required for further proper brain 

development. This finding adds further support to the cognitive theory of dreaming, 

contending that the ability to dream visually is dependent on brain maturation which 

happens between the age of approximately 5 and 7 years, depending on visual perception 

[46,49-51]. However, we had relatively few LB participants who lost their vision around this 

age, as most of our LB participants became blind in late adolescence or adulthood. This 

relative lack of early LB participants may have given the false impression that there was a 

linear correlation between age of onset of blindness and visual dream components, though 

this relationship may be more complex. Future studies with a higher proportion of 

individuals with onset of blindness from early childhood to early adolescence should resolve 

this issue.  

 

4.3. Nonvisual sensory dream content  

 

In contrast with visual impressions that occurred less frequently, nonvisual sensory 

dream content was significantly increased in blind individuals. Onset (CB or LB) and not 

duration of blindness was a determining factor. CB but not LB participants experienced 



  

 

  

more auditory dream impressions and rated these as being more distinct than those in the SC 

group. These findings can be reconciled with reports of increased performance of CB 

participants in auditory tasks such as pitch discrimination and sound localization capacities 

in waking cognition [52-63]. Moreover, brain imaging studies have shown that CB 

participants activated their occipital cortex during auditory tasks and that this activation 

correlated with improved auditory performance [64,65].  

Olfactory dream impressions showed more than a 2-fold increase in CB participants, 

whereas LB participants were not different from SC participants. This result is in agreement 

with a recent report by our group that CB participants had a higher awareness of odors in the 

environment and a lower threshold for odor detection compared to SC participants during 

waking cognition [66]. The relationship between occipital cortex activation and olfactory 

performance was further emphasized by the fact that CB individuals more strongly activated 

their occipital cortex during an odor detection task [67]. In line with the olfactory 

impressions, CB participants showed a nearly 3-fold increase in the number of gustatory 

dream components, whereas LB participants again did not differ from the SC participants. 

The lack of increased olfactory and gustatory dream impressions in LB participants may 

indicate that LB participants rely more on tactile than on chemical cues to cope with their 

loss of vision when vision is lost later in life. 

Both CB and LB participants reported significantly more tactile sensations in their 

dreams, a finding we explain by the use of Braille reading and increased haptic exploration 

for object recognition. Numerous brain imaging studies have shown that both Braille reading 

and haptic and nonhaptic forms of tactile object recognition recruit the occipital cortex in 

blind individuals [68-72]. There are not many studies available of which to compare our 

results. Of the few published reports on the topic of dream content in blind individuals, only 

the study by Hurovitz et al [9] provided quantitative data of blind individuals; however, the 



  

 

  

results were from relatively small and heterogeneous study cohorts without SC participants. 

In that study, 11% of the dreams of the CB group and 38% of the dreams of the LB group 

contained visual impressions compared to 21% and 71% of CB and LB groups, respectively, 

in our study. We also found a much higher proportion of auditory dream impressions (93% 

and 79% for the CB and LB groups, respectively) compared to the study by Hurovitz et al 

[9] (51% and 22% for the CB and LB groups, respectively). We cannot compare the figures 

for olfactory, gustatory, and tactile impressions as these were lumped together in the 

Hurovitz et al study. The difference in visual and auditory impressions between the 2 studies 

might be explained by differences in methodology used (ie, self-reports vs computer analysis 

of dream content), by differences in the BDI of the LB group, or by the amount of residual 

vision in the blind population.  

 

4.4. Emotional and thematic dream content  

 

In contrast to the results reported by Hurovitz et al [9], we did not find any group 

differences in the number of social interactions or in the number of failures and successes. 

Blind participants also did not differ from SC participants in social status and ambitions. 

These findings may be explained by the well-developed integration programs for blind 

individuals implemented in Denmark. However, the CB group in our study dreamt more 

about aggressive interactions, which may be due to self-perception of being a burden to their 

surroundings. This idea is supported by participants’ explanations of the aggressive 

interactions. Aggressive behavior often was triggered by the participant in a situation in 

which he or she was asking for help or doing something wrong, such as spilling a cup of 

coffee over the table.  



  

 

  

In agreement with previous studies, our results showed that there were no group 

differences in the overall emotions in the dreams of blind and sighted individuals. There also 

were no differences in the intensity of positive and negative emotions. This finding is in line 

with the observation that blind and sighted participants did not differ in depression or trait 

anxiety. The lack of group differences in the occurrence of emotions in dreams may seem at 

odds with the observation that CB experienced more aggressive interactions and more 

nightmares. This apparent paradox may be explained by the following observations. First, 

both negative and positive emotions did occur in the same dream. For example, participants 

experienced intense positive emotions in dreams rated as nightmares. Second, strong 

negative emotions did not necessarily lead to the designation of a dream as a nightmare. The 

group difference in aggressive interactions and the lack of a group difference in anger can be 

explained by the fact that one can experience anger in the absence of an aggressive 

interaction.  

As mentioned, despite the lack of difference in negative emotions in their dreams CB 

individuals experienced significantly more nightmares than the other groups, even when 

controlling for their poorer sleep quality. We expected that the LB group also would have 

reported more nightmares than the SC group, as the loss of vision is a traumatic life event 

and traumas usually are followed by an increase in the number of nightmares [28]. However, 

recent theories regarding the function of dreaming extend this point of view into a more 

evolutionary purpose of dreaming and nightmares. According to these theories, nightmares 

can be seen as threat simulations, as a mentally harmless way by which the human mind can 

adapt to the threats of life [73,74]. The nightmare gives an individual an opportunity to 

rehearse the threat perception and the avoidance of coping with the threat. The reports of the 

nightmare content showed that the themes occurring in nightmares of CB individuals were 

threats that they often deal with in their waking lives. Typical examples were getting lost, 



  

 

  

being run down by a vehicle, losing their guide dog, and falling into holes in construction 

work areas. Of course, LB individuals also encounter these threats in their daily lives, but the 

fact that they have seen before could function as a shock absorber. However, the increased 

nightmare frequency in CB individuals also may reflect experiences from early life, internal 

organization, and differences in how intense feelings (eg, aggression) are modulated and 

coped with.  

  

4.5. Study limitations  

 

Although our study represented the largest study to our knowledge on dream 

content analysis in CB and LB participants, the sample sizes remain relatively modest. This 

size limitation was largely due to the difficulty in finding CB individuals in Western 

countries. A possibility would be to replicate our current study in a group of blind 

individuals from another country. Another limitation was that we measured dream content in 

the normal environment of the participant where they were asked to fill in a questionnaire 

after on awakening. This method may have provided less detailed information than would be 

obtained in studies conducted in sleep laboratories and those in which participants are 

immediately awakened following each REM sleep period. Finally, we measured sleep 

quality and confounders using questionnaires and not by using more objective measures such 

as polysomnography. Further studies should include such objective measures. However, the 

advantages of our study were the inclusion of early and LB participants, the use of a 

matched SC group, and the control for important possible confounders.  

 

5. Conclusion 



  

 

  

To our knowledge, our study is the first controlled study of relatively large samples 

of CB and LB participants to use quantitative analysis of dream content and sleep quality. 

Our data show that blind individuals have significantly less visual and an increased number 

of auditory, tactile, olfactory, and gustatory dream impressions. The changes were more 

pronounced in the CB participants. Blind and sighted individuals did not differ in emotional 

and thematic dream content, but CB individuals had significantly more nightmares than the 

other 2 groups. These data are in line with the hypothesis that dreaming and waking 

conditions are closely associated. However, one should be careful not to overestimate this 

association. Dreams have multiple layers of meaning that are not only determined by actual 

external conditions but also often relate to internal life and past experiences in complex 

ways.  
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Fig. 1 

Correlation between vividness of visual imagery and blindness duration index (BDI). In late 

blind (LB) participants, there was a significant negative correlation between vividness of 

visual imagery (on the Vividness of Visual Imagery Questionnaire [VVIQ]) and BDI. This 

correlation indicates that the longer a participant has been blind, the lower the vividness of 

his or her visual imagery.  

  

Fig. 2 

Frequency of dreams containing visual impressions. Both congenitally blind (CB) and late 

blind (LB) participants had significantly fewer visual dream impressions compare to sighted 

control (SC) participants. Note the large standard deviation in the LB group.  

  

Fig. 3 

Correlation between blindness duration index (BDI) and duration (A) and clarity (B) of 

visual dream impressions in late blind (LB) participants. Both duration and clarity of visual 

impressions negatively correlated with the BDI. Hence the longer a participant has been 

blind, the shorter and vaguer the visual dream impressions become.  



  

 

  

  

Fig. 4 

Frequency of dreams containing auditory impressions. Congenitally blind (CB) but not late 

blind (LB) participants had significantly more auditory dream impressions compared to 

sighted control (SC) participants. 

  

Fig. 5 

Frequency of dreams containing tactile impressions. Both late blind (LB) and congenitally 

blind (CB) participants had significantly more tactile dream impressions compare to sighted 

control (SC) participants.  

  

Figure 6: Frequency of clinically defined nightmares. Congenitally blind (CB) participants 

had significantly more clinically defined nightmares compared to sighted controls (SC). Late 

blind (LB) participants did not differ from the sighted controls. 

 



  

Table I. Demographic characteristics blind participants.

ID Sex Age Etiology Onset
Residual 

vision

Prior visual 

quality 
BDI

CB1 M 60 ROP Birth - - -

CB2 W 38 ROP Birth - - -

CB3 M 60 ROP Birth - - -

CB4 M 38 ROP Birth - - -

CB5 W 26 ROP Birth - - -

CB6 W 59 ROP Birth - - -

CB7 M 28 ROP Birth - - -

CB8 M 60 ROP Birth - - -

CB9 W 29 ROP Birth LP, CP - -

CB10 W 22 ROP Birth LP, CP - -

CB11 W 44 ROP Birth LP, CP - -

LB1 M 44 Meningitis 1y - Normal 0.98

LB2 W 60 Iridocyclitis 22 y - Normal 0.63

LB3 W 26 ROP 2 y - Normal 0.92

LB4 W 30 ROP 2 y - Normal 0.93

LB5 W 61 Juvenile diabetes mellitus 31 y - Normal 0.49

LB6 W 44 Retinitis pigmentosa 16 y - Normal 0.64

LB7 M 46 Cancer optic nerves 2.5 y - Normal 0.95

LB8 W 36 Underdeveloped eyes 21 y - Moderate/low 0.42

LB9 M 46 Unknown 39 y - Normal 0.15

LB10 W 49 Retinitis pigmentosa 35 y - Normal 0.29

LB11 M 60 Fundus flavimaculatus 32 y - Normal 0.47

LB12 M 47 Retinitis pigmentosa 9 y - Normal 0.81

LB13 M 36 Retinitis pigmentosa 18 y - Normal 0.5

LB14 M 49 Retinitis pigmentosa 34 y - Moderate/low 0.31

Abbreviations: M, man; W, woman; ROP, retinopathy of prematurity; y, years; LP, light perception

   CP, color perception; BDI, blindness duration index

Characteristics of the blindness

Table



  

Table 2. Possible confounders. 

Confounder SC LB CB LB + CB P  value

Trait-anxiety (mean score) 32.8±8.6 33.7±7.1 38.5±9.9 35.8±8.6 NS

Depression (n) 1 0 1 1 NS

RBD (n) 3 4 2 6 NS

Sleep apnea (n) 6 7 4 11 NS

Restless legs syndrome (n) 1 1 0 1 NS

PSQI score (mean score) 3.5±2.6 5.6±3.8 6.9±3.4 6.2±3.6 S*

Abbreviations: SC, sighted control participants; LB, late blind; CB, congenitally blind; N, number of cases; RBD, rapid eye movement sleep behavior disorder; NS, nonsignificant; S, significant.

* See text for P value.

Table



  

Table 3. Differences in visual dream content.

CB + LB SC CB LB

Dreams with visual content (%) 49±50% 99±4% 21±40% 71±47%

Duration of visual content § 1.8±2.0 3.5±0.9 0.7±1.4 2.6±2.0

Dreams with color impressions (%) 39±45% 88±26% 18±36% 56±46%

Clarity of visual content # 1.3±1.5 3.3±0.5 0.2±0.8 2.1±1.6

Abbreviations: CB, congenitally blind; LB, late blind; SC, sighted control participants.

§ 5-point category scale with 1 few glints and 5 most or all of the dream.

# 4-point category scale with 1 lowest and 4 highest clarity impression.

 

Table



  

Table 4. Frequency and clarity of nonvisual sensory impressions.§

Sensory content LB + CB SC CB LB

% 86±21% 64±32% 93 ±13% 79±24%

Clarity 3.83±1.03 2.98±1.22 4.18±0.66 3.55±1.20

% 28±29% 15±25% 40±36% 19±17%

Clarity 1.47±0.97 1.34±0.59 1.71±1.35 1.29±0.51

% 18±23% 7±18% 26±28% 11±16%

Clarity 1.17±0.82 1.17±0.38 1.43±0.88 0.96±0.73

% 69±26% 45±32% 67±26% 71±27%

Clarity 3.0±1.0 2.13±0.95 2.81±0.97 3.17±1.03

% 7±10% 10±22% 8±11% 6±9%

Clarity 3.0±1.0 2.13±0.95 2.81±0.97 3.17±1.02

Abbreviations: LB, late blind; CB, congenitally blind; SC, sighted control participants.

§ Clarity was rated on a 5-point scale, with 1 defined as no impression and

5 as very clear impression.
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Olfactory

Gustatory

Tactile 

Pain 

Table



  

Table 5. Social interactions in dreams.

SC CB+LB

Dreams with social interactions (%) 85±15 85±16

Dreams with agressive interactions § 18±22 32±33

Dreams containing sexual interactons (%) 12±13 22±20Dreams with interactions with non-human creatures 

(%) 12±20 8±13

Abbrveviations: SC, sighted control participants; CB, congenitally blind; LB, late blind.

§ Expressed as % of dreams with social interactions.
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Figure 1
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Figure 2
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Figure 3
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Figure 4
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Figure 5
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Figure 6
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Highlights 

 

 

Dream content analysis in 11 congenitally blind (CB), 14 late 

blind (LB) and 25 sighted controls (SC) 

 

CB and LB subjects have fewer visual dream impressions than 

SC 

 

Blindness duration correlates negatively with duration of visual 

dream impressions in LB 

 

CB report more auditory, tactile, gustatory and olfactory dream 

components compared to SC 

 

CB subjects report more nightmares compared to LB and SC 

 




