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Patients with schizophrenia, and those with Parkinson’s disease have deficits in 

temporal reasoning and processing. There has also been increasing evidence to suggest 

that the formation of psychotic symptoms is linked to serotonin 5-HT receptors. 

Psilocybin as well as other hallucinogens, (specifically LSD) are also known to act 

directly on 5-HT receptors, and it has been suggested that psilocybin actually induces 

symptoms which may be similar to those experienced in schizophrenia. As stated earlier, 

those with schizophrenia have often reported to have issues with temporal reasoning. 

Those who use hallucinogens also report issues with temporal reasoning. Wittman, 

Carter, Hasler, Cahn, Grimberg, Spring, Hell, Flohr, & Vollenweider, F.X. (2007) as well 

as Wakermann,Wittmann, Fasler, & Vollenweider (2008) aimed to investigate the link 

between time perception and psilocybin to further understand the relationship between 

the serotonin system in time perception and behaviour, considering both schizophrenia 

and psilocybin’s link to altered time perception and serotonin or 5-HT receptors. 

Wakermann et al. (2008) also investigated this link between psilocybin and time 

perception to aid in quantifying qualitative explanations of time perception effects of the 

drug.  

Wittman and Wakermann both had similar procedures in measuring this type of 

perception. Wittman’s (2007) research was performed first and is re-anayzed and 

presented with a new experiment in the second paper by Wakermann (2008). In 

Wittmann’s research, there were three different doses of psilocybin administered to the 

same 12 subjects on three differing days; each dose had been separated by at least 14 

days. The doses consisted of a high dose, low dose and a placebo made of lactose. In the 

case of Wakerman’s new experimental work, there was only a very low dose and a 
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placebo administered, again also consisting of lactose. Both experiments consisted of the 

same basic psychometric measures.  

In Wittmann’s experiment there were three different ways in which time 

perception was measured: temporal reproduction, sensorimotor synchronization and 

tapping speed. Temporal reproduction consisted of several differing lengths of 500 Hz 

sounds. After subjects heard the tone, a period of silence would follow. Following this 

pause a second tone would sound, and participants were instructed to hit a key when they 

believed that the tone should end to be the same in length as the initially presented tone. 

Because evidence shows that different brain mechanisms may be used in the perception 

of shorter time as opposed to longer intervals of time, both short intervals (1500-2500 

ms) and longer intervals (4000-5000 ms) were used in the study. Sensorimotor 

synchronization was measured by subjects tapping a key in response to a sequence of 

several tones, all at 500 Hz. Subjects heard a series of 100 ms tones which had differing 

lengths of pauses between them (700 ms, 1000 ms, 2000 ms and 4000 ms) and were told 

to synchronize to the beat they were being presented with. The third measure of time 

perception was measured by instructing subjects to tap constantly at a chosen tempo 

(whichever they felt the most comfortable with) for 20 taps. Subjects were also asked to 

tap as fast as they could for 20 taps. The stability of the tapping is what this test 

measures, as well as the chosen tempo. Other measures were also put into place such as 

mood scales, but were not directly focused on time perception, so they will not be 

mentioned here. In Wakerman’s experiment, only the first measure, temporal 

reproduction, was investigated. Temporal reproduction was measured identically to 

Wittman’s procedure. 
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Each test in Wittmann’s research was measured immediately prior to the 

administration of the drug, at 90 minutes post administration, and again at 240 minutes 

post drug intake. Therefore, participants were measured before the administration, at the 

peak of the drug’s effects, and after the drug’s effects had worn off. In Wakerman’s 

study, the measures were only performed at 90 minutes post administration, and so only 

the placebo condition and the low dosage condition could be compared here, as initial 

temporal measures were not recorded.  

In Wakerman’s research, the authors wanted to take a new approach to the 

existing data found in Wittmann’s work and with their own data. Both these data sets 

were analyzed using the principles of the DKM (dual klepsydra model), which is a model 

of duration reproduction. Wakerman explained the usage of the value “k” which 

represents the loss rate in internal time representation. The data from the temporal 

reproduction phase from Wittman’s work was used and k values were calculated. The 

newly collected data from Wakerman’s work was also analyzed in this method.  

Wittmann found that all three measures of time perception had been significantly 

different when altered with psilocybin. Subject’s ability to produce interval lengths 

(temporal reproduction) had been affected for any response longer than 3 seconds. 

Problems also arose in subjects in their ability to synchronize to tones longer than 2 

seconds (sensorimotor synchronization). Preferred tapping rates were also significantly 

slower when under the influence of high dose psilocybin (compared to baseline and the 

measure at 240 minutes). However, there was no significant effect of the tapping rates of 

being unstable or uneven. Despite the fact that different doses were administered, there 

did not seem to be an effect of the dosage of psilocybin on time perception.  It should be 
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noted that effects did not exist for short time intervals. Wakerman found that the original 

data from Wittman showed that the medium dose of psilocybin created a slight increase 

in k (meaning a loss of time perception) and the high dose significantly increased the 

value of k, suggesting that the high dose had more of an effect on time perception than 

did the medium dose. In Wakerman’s work, where temporal reproduction was only 

measured at 90 minutes after the consumption of the drug, it was shown that compared to 

the placebo group, k was significantly much higher, meaning that time perception was 

also significantly altered.   

  Wittmann suggests that the results in the temporal reproduction and sensorimotor 

synchronization could imply problems with mechanisms responsible for short-term 

memory, attention and decision-making whilst under the influence of psilocybin. The 

result that preferred tapping rates were slower in high doses of psilocybin were explained 

with the idea that the drug effects cortical sites of the brain which involve time 

perception. It is interesting to note in Wakerman, there was still a significant effect on 

time perception, despite the fact that there was barely any differently noted self-reported 

experience (subjects did not feel much of an effect of the drug). However, the mean age 

of those participants in Wakerman’s paper was 48.2 years, which was significantly higher 

than those in Wittmann’s paper, who’s mean age was 26.8. This difference in age could 

certainly be responsible for the sensitivity to the low dose of psilocybin, considering that 

age has shown to be linked with a decrease of 5-HT receptor expression levels, meaning 

those with a higher age may be more susceptible to the effects of psilocybin. Despite the 

fact that both used differing ways of measuring differences (the usage of k in 

Wakerman’s research), both experiments both found that psilocybin has a clear effect on 
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temporal perception and reproduction in humans. Both these research papers have 

implications for the relationship between 5-HT receptors, time perception, and disorders 

relating to time perception, such as Schizophrenia and Parkinson’s disease.  
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