
 

 

Title  
An investigation into the effect of sleep deprivation on the formation of false memories  
 
Abstract  
The aim of this study was to replicate research conducted by Frenda et al. (2014) on the effect of 
sleep deprivation on memory. The hypothesis that participants who endure 5 or less hours of sleep 
will be more susceptible to the implantation of false memories, than those participants who endure 
more than 5 hours of sleep , was supported. The sample consisted of a total of 10 female Al 
Taqwa College students, with 5 in each of the two conditions. Participants in both conditions were 
required to first examine a set of images. They were then required to read a narrative containing 
information that contradicted the events shown in the photographs. Shortly following both 
occurrences, the participants completed a multiple choice and source test based on recognition. 
The results indicated that sleep deprivation is related to memory suggestibility. It was concluded 
that the results were consistent with those gathered by Frenda et al. (2014) and that they could not 
be generalised beyond the sample.  
 
 
Intro 
Human memory is often likened to a computer system. Unlike a computer system however, our 
memory is heavily influenced by a number of biopsychosocial factors. Seep deprivation is no 
exception. Such deprivation which is known as a state of sleep inadequacy, whether that be acute 
or chronic, undoubtedly has an effect on memory.  Specifically, lack of enough sleep has been 
known to increase a persons susceptibility to false memory formation. Often described as a 
distorted recollection of an event,false memories commonly result in people calling to mind entire 
events and experiences that never happened vividly and with great confidence(Cherry).  
 
Research undertaken by Diekelmann, Landolt, Lahl, Born, and Wagner (2008) investigated 
whether false memories can be created as a consequence of sleep deprivation at testing. 
Participants were required to learn a list of semantically associated words, such as ‘night’, ‘dark’ 
and ‘coal’. Upon retrieval it was found that those who were sleep deprived were more likely to 
recall a common themed word such as ‘black’ although this word was not one of the words they 
were exposed to.(Diekelmann, Susanne et al).However this was not the only experiment that 
explored the effect of sleep deprivation on memory formation. A later study conducted by 
Frenda,Patihis Loftus,Lewis, and Fenn(2014) also examined the relationship between inadequate 
sleep and false memories. This study consisted of 193 undergraduates from the university of 
California that briefly viewed a set of 50 photographs before they were required to read a narrative 
containing ‘misinformation’ .The contained information incorrectly described the photos they had 
previously seen. Following this, participants were then given a ‘memory’ and ‘source’ test. Results 
from the study suggested that memory fallibility was related to amount of sleep. Findings 
suggested that the less sleep an individual receives the more susceptible they are to misleading 
information in memory formation (Frenda et al. 1674-1681). 
 
The aim of this experiment is to replicate the investigation conducted by Frenda et al. (2014) on 
the effect of sleep deprivation on memory, particularly the implantation of false memories. 
 It was hypothesised that students aged between 14 and 18 who endured 5 or fewer hours of sleep 
would be more susceptible to the implantation of false memories derived from a narrative read 
following a criminal act seen, than those who get more than 5 hours of sleep, as measured by the 
mean percentage of responses to critical questions.  
The independent variable is the amount of sleep participants maintained on a daily basis for a 
fortnight. The dependent variable was  is the mean percentage of participants responses to the 
critical questions(memory and source test responses) . 
 
 
 
 
 
 



 

 

Method 
Participants  
The study comprised of 10 female Al Taqwa college students, between the ages of 14 and 18. One 
of which included a relative of the experimenter. All of the participants were selected via 
convenience sampling. 
 
Materials  
One set of 50 photographs of a woman walking in the street developed by Okado & Stark (2005) 
was provided in a booklet format to the participants (Appendix B).  
 A misinformation narrative, 5 multiple choice questions and a source test were provided to the 
participants in another booklet (Appendix C). 
 
Procedure 
An independent measures design was implemented as it avoids order effects. A matched 
participants design was not used due to its time consuming nature.  
 
Deception was used as participants were told that the aim of the study was to explore the effects of 
sleep deprivation and memory, rather than the factors that influence the implantation of false 
memories. Informed consent procedures were therefore partially followed and given in written 
from(Appendix A). Voluntary participation was established as participants were asked if they would 
be willing to contribute to a psychological study prior to the commencement of the study. 
Withdrawal rights were maintained as participants were informed of their freedom to cease their 
participation. Participants confidentiality was maintained to uphold the privacy rights.  
 
The study was conducted under two conditions. The first condition consisted of participants who 
self reported 5 hours or less of sleep. Whilst the second condition consisted of participants who 
reported more than 5 hours of uninterrupted sleep.  
Participants were allocated to the groups based on their established sleeping routines.  
Participants in both conditions were told that they would be shown a series of images and a 
narrative that they would later be asked questions about.  
The participants were first allocated the task of looking through the booklet of pictures for 
approximately 3 minutes.  
Approximately 30 minutes after the participants viewed the photographs, they were given the 
‘misinformation narrative’ for 5 minutes. This narrative contained 3 pieces of information that 
contradicted what had been shown in the images.  
Ten minutes later the participants were required to complete five multiple choice questions, 
inclusive of three critical questions. Immediately following this was a source test that allowed the 
experimenter to assess whether or not the participants remembered seeing the misinformation in 
the original images.  (this one is better) 
 
The ‘misinformation- consistent responses’, which refers to the incidences where participants 
answer the multiple choice questions using the false information obtained from the narrative as 
opposed to the accurate information from the photos, were calculated.  
The percentage of responses to the critical questions which matched the false information 
provided in the narrative and reports seeing the false information in the photographs, were also 
examined and calculated.  
 
A week after the results were individually analysed and combined, the participants were debriefed. 
The true nature of the study was explained and the option to withdraw information was given.  
 
 
 
 
 
 
 
Results 



 

 

The results for each condition were converted into percentages and recorded in the graph 
presented below.  
 
 
 
 
  
Figure 1 - Mean misinformation-consistent responses and the formation of false memories 
in participants. 

 
 
As shown in figure 1 , participants in the sleep deprived condition incorporated the misinformation 
found in the narratives into their responses 32% of the time. Whilst the well rested condition did so 
only 19% of the time.These results differ by 13%  
 
The sleep deprived condition also selected misinformation-consistent responses and attributed 
those responses to the photographs 15% of the time, whilst the well rested condition did so only  
12% of the time.  These results differ by 3%. 
 
 
 
 
 
 
 
 
 
 
 
Discussion  
The results of the current study support the hypothesis that participants who sleep for 5 or fewer 
hours are more likely to form a false memory derived from a narrative, than those who get more 
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than 5 hours of sleep, as demonstrated by the difference in percentage responses made by 
participants in both conditions. 
 
The findings indicate that restricted sleep, particularly 5 or less hours, has an influence on false 
memory formation. The results obtained were consistent with the work of Frenda and colleagues 
(2014) who found that participants who experienced differing amounts of sleep were more or less 
susceptible to the formation of false memories.  
 
 
A limitation of this study lies within the method of sampling used namely, convenience sampling.  
This method consequently resulted in a sample bias as not every member of the population was 
represented. Since convenience was used, the generalisation of the results is limited to females 
aged between 14 and 18 , rather than the target population.The fact that the sample consisted of 
only females is a limitation in itself as participant differences relating to gender were not accounted 
for. Another limitation lies within the use of an independents group design. As cost effective and 
time efficient this method was, the choice of design did not account for differences between 
participants.   
Confounding variables include the use of family and friends as participants. This may have led 
participants to feel overly comfortable within the task and effect the amount of effort they 
contributed. The relationship between certain participants and the experimenter may have 
influenced participant motivations.  
 
Furthermore , there were instances throughout  the task where some participants had not been 
entirely focused  as they were placed in a non-controlled environment. A lack of a quite, distraction 
free environment could be a potential extraneous variable. A few participants were also found 
discussing the questions on numerous occasions throughout the study despite being told not to. 
This may have affected accuracy. Participants had not been given as much time between the tasks 
as those in the original study conducted by the University of California, which also may have 
affected the formation of aforementioned memories. 
 
For future reference studies, a more representative sample could be obtained through the use of  
random sampling as opposed to convenience sampling. The use of standardised procedures and 
instructions combined with a controlled setting could increase reliability and integrity of results. 
 
In conclusion, this study has examined sleep deprivation and its affects on the susceptibility of 
false memory formation. However the results cannot be generalised beyond the sample since it 
was not representative of the population. The statistical significance of the results was not 
calculated.  
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Appendix A - Sample consent form  
Appendix B - Booklet of photographs  
Appendix C- Misinformation narrative, memory and source test.  


