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Article 

Diminished Self Reference Effect in Memory for 
Individuals with Dementia 

Francesca Briscoe and Sanjay Kumar * 

The Centre for Psychological Research, Oxford Brookes University, Oxford, UK 
* Correspondence: skumar@brookes.ac.uk  

Abstract: Dementia is a public health priority, in which memory impairments are prevalent and 
affects an individual’s daily activities. Research has tried to find ways to support memory problems 
of individuals with dementia. Self reference effect (SRE) has been shown to benefit memory in 
healthy, non-dementia group. The study aimed to investigate if SRE will improve memory 
performance of individuals with dementia. We used ecologically valid Ownership Procedure and 
the Remember/Know Paradigm to examine the Self-Reference Effect (SRE) on memory. It was 
hypothesised that participants living with dementia will perform differently in the recall of items 
that were self-referentially encoded compared to items other-referentially encoded and that the 
memory will be different in control participants than in those that live with dementia. The research 
found that self-referential processes did not have effect on memory in individuals with dementia. 
We suggest that impaired self-awareness may have contributed to the lack of this effect. However, 
we had a small sample size and these findings should be treated with caution.  
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Introduction 

Dementia is the seventh highest cause of death and one of the primary causes of disability and 
dependency among the world’s elderly, with over 55 million cases reported globally and 10 million 
new cases documented annually (WHO, 2023). This high universal prevalence is only set to increase 
(Davis et al., 2021). As of September 2022, 451,992 people in the United Kingdom had a diagnosis of 
dementia (NHS Digital, 2022). However, given the low percentages of persons receiving a formal 
diagnosis, determining the total number of people with dementia is difficult (Mitchell et al., 2013).  

Dementia is not a specific condition, but rather a broad term that describes a person's cognitive 
capacity diminishing beyond what is expected with natural ageing effects, interfering with normal 
responsibilities, and typically being chronic and progressive in nature (CDC, 2019; WHO, 2023). 
Symptoms of dementia can include disruption to an individual's attention (Hamdy et al., 2017), 
memory, thinking, orientation, comprehension, arithmetic, learning capacity, language, and 
judgement, which are frequently accompanied by changes in mood, emotional control, behaviour, or 
motivation (WHO, 2023). However, in most cases, memory impairments are prevalent, with episodic 
memory losses to be the first manifestation of most forms of dementia (Dröes et al., 2011; Kalenzaga 
et al., 2013). Therefore, this study aimed to investigate whether the way individuals with the disease 
encode information can improve their memory in order to minimise the impact of the impairments 
on their daily life. 

Memory performance is one of the most complex and multifaceted aspects of cognition (Harvey, 
2019), wherein several processes are involved such as the Self-Reference Effect (SRE). This is the 
tendency for information encoded with reference to self to be better recalled than information 
encoded about other individuals (He et al., 2021). The work on SRE gained attention after the seminal 
work of Rogers et al (1977). They conducted two experiments to explore how the self affects the 
handling of personal information, examining four forms of encoding: structural, phonemic, semantic, 
and self-reference. It was observed that recall of words was best under the self-reference task. This 
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could be because attending to self-relevant information is said to require fewer attentional resources, 
whereas rejecting self-relevant information involves more (Bargh, 1982). Furthermore, the SRE has 
been verified by a meta-analysis that compared semantic, other-referential and self-referent encoding 
finding that the latter improved memory (Symons & Johnson, 1997).  

Works on SRE have shown self-concept to be significant in the processing, interpretation, and 
remembering of personal information (Rogers et al., 1977). Self-concept is considered to encompass 
the whole individual, including all features, attributes, mentality, and consciousness. However, the 
notion of self is obscure (Millet, 2011) and vague (Burns & Dobson, 1984). Various approaches to 
studying self and identity in dementia have been used (Caddell & Clare, 2010) which has resulted in 
some research showing that the self remains intact within dementia (Fazio & Mitchell, 2009), while 
others argue that it degenerates until nothing one is left (Davis, 2004). For example, Fazio and 
Mitchell, (2009) examined the preservation of self in people with suspected Alzheimer’s disease (AD) 
using linguistic and visual self-recognition tasks and found that people with dementia retain their 
sense of self. In contrast, studies that investigated the relationship between memory and self, has 
found that those living with dementia have a decreased sense of self (Addis & Tippett, 2004). This 
could be explained by an impaired self-awareness in the form of anosognosia which is present in 
around 25-75 % of AD patients (Antoine et al., 2004). The problem associated with self-image in 
patients with dementia may arise due to the failure in updating their episodic knowledge about 
themselves (Ruby et al., 2009).  

Systems of the self and memory has been believed to be interlinked (Strikwerda-Brown et al., 
2019) thus the sense of self an individual with dementia has is an area frequently investigated. It is 
often stated that the collection of memories from significant personal experiences naturally gives rise 
to a "sense of self", or the sensation that we exist as a unique and distinctive individual (Prebble et 
al., 2013). Views such as this have frequently led to the notion that there can be no self without 
memory (Strikwerda-Brown et al., 2019). In the similar vein, with memory impairments prevalent in 
dementia, it is believed that individuals living with the disease gradually lose their sense of self 
(Downs et al., 2014). For example, in a study Addis and Tippett (2004) found that individuals with 
AD had significant impairments on the memory tests, along with changes in the strength and quality 
of their identity. Diminished sense of self in dementia could, therefore, pose a challenge when 
exploring the impact of the SRE in individuals with dementia. However, a more recent study 
questions this concept of loss of self that despite substantial episodic memory impairments and 
overall cognitive decline, the self remains essentially intact (Rathbone et al., 2019). They used “ I am” 
tasks such as ‘I am a Father’ to explore the self in dementia and found that the self remains intact 
which is supported by general perseveration of semantic memories in AD. Therefore, it is important 
to ensure semantic memories are not disregarded when pursuing research in areas such as the SRE.  

Previously, research on the self has been hindered due to differing views on whether episodic 
or semantic memories are more significant in maintaining identity (Rathbone et al., 2019). This has 
led to the belief that the different forms of memory are autonomous, uniform, and unchanging 
(Prebble et al., 2013). Humans are naturally motivated to see their sense of self as consistent across 
time (Locke, 1690; cited in Strikwerda-Brown et al., 2019). Sustaining this is usually described in the 
context of episodic memory (Strikwerda-Brown et al., 2019). A distinguishing feature of this type of 
memory is autonoetic consciousness, which is based on the concept of 'mental time travel' and hence 
is the recall of personal memories from prior events in which one was present (Gardiner, 2001). 
Therefore, it is the ability to identify time in terms of everything that has happened to the self (Shayna 
Rosenbaum et al., 2017) giving a sense of subjective self-continuity (Strikwerda-Brown et al., 2019). 
However, it is also necessary to acknowledge the role of semantic memory in sustaining self-
continuity over time as this is considered to offer a narrative continuity of the self (Strikwerda-Brown 
et al., 2019). This is especially important for those who live with dementia as they have been found 
to have an impaired autonoetic consciousness (Kalenzaga et al., 2013), and thus could explain loss of 
sense of self in dementai. A narrative continuity of self allows individuals to build an objective self-
schema, for instance being a mother or a doctor, in order to unite past, present and future selves 
(Strikwerda-Brown et al., 2019). The Life Story Model (McAdams, 2001) supports this idea, stating 
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that individuals in modern societies provide unity and meaning to their life by developing 
internalised and growing narratives of the self. It is illustrated by an individual's noetic consciousness 
which has been shown to be preserved in those with dementia (Kalenzaga et al., 2013). While not 
expressed with any form of self-recollection, noetic consciousness does convey the awareness of 
familiarity (Gardiner, 2001). The two forms of consciousness is useful in providing understanding of 
the notion of self.  

The Remember/Know Paradigm (Tulving, 1985) provides the ability to distinguish between the 
two forms of consciousness linked to episodic and semantic memory. This requires participants to 
remember a list of words, which are subsequently re-presented in a random order for a recognition 
test, along with some additional distractor words. For each test word, participants have to first 
indicate whether it was on the study list by replying with 'Yes’ or ‘No'. If they respond with ‘Yes’ 
then they are asked to state what this decision was based on, answering with either ‘Remember’ or 
‘Know’. A 'Remember' response indicates that they can consciously recall an experience they had at 
the time the word was to be remembered, exhibiting autonoetic consciousness. A 'Know' response, 
on the other hand, expresses noetic consciousness, implying that subjects recognise the word on some 
other basis. Previous research has found that AD patients produce considerably fewer 'Remember' 
responses for correctly recognised items than controls (Barba, 1997). Additionally, they produce the 
same amount (Barba, 1997) or more 'Know' responses compared to controls (Rauchs et al., 2007), 
demonstrating the involvement of noetic consciousness. 

Previous research on the SRE in dementia have focused the states of consciousness linked with 
memory recall rather than the effect in general. However, research in this area is still limited (Carson 
et al., 2018). Lalanne et al. (2013) reported that prior to their work, the SRE on long-term episodic 
memory and autonoetic consciousness was primarily studied in young individuals, rarely in older 
adults, and never in AD patients. They found that self-referential encoding significantly enhanced 
performance during the two recall tasks for both the young and older adults but not for those 
diagnosed with AD. This is supported by neuroimaging research which found self-referential 
encoding did not ameliorate the significant source of memory deficits in AD and Frontotemporal 
Dementia (FTD) (Wong et al., 2017). Individuals with dementia may experience a loss of subjective 
continuity of self, leading to an outdated sense of self and diminished autonoetic consciousness which 
can reduce SRE (Kalenzaga et al., 2013). However, other studies have shown that memory of those 
living with AD can benefit from self-referential encoding to a certain degree (Kalenzaga et al., 2013) 
and may have a reduced SRE.  

The SRE is frequently explored utilising a Trait Evaluation Paradigm. For this, individuals must 
determine whether a set of traits are true of themselves or a well-known other-referent, if they fit a 
semantic category, or if they meet a superficial processing criterion. For instance ‘To what extent does 
this adjective describe Jacques Chirac?”, “To what extent does this adjective describe you?” , “Is 
‘calm’ a positive word?” or “Is ‘calm’ written in upper or lower case?” (Cunningham & Turk, 2017; 
Kalenzaga & Clarys, 2013). However, the Trait Evaluation Paradigm may produce misleading results 
and not show effects of self-referential encoding on memory as individuals living with dementia may 
have an outdated image of oneself.  

Recently researchers have employed a more naturalistic approach to assessing the SRE 
(Cunningham & Turk, 2017). The “Ownership Procedure” utilises the idea of associating the self with 
external stimuli to demonstrate self-referential encoding. This idea is supported by the Self-Memory 
System (SMS; Conway & Pleydell-Pearce, 2000) which is frequently used as a theoretical explanation 
for the SRE. The SMS combines an autobiographical knowledge underpinning with the working self 
(Conway, 2005; Conway & Pleydell-Pearce, 2000) meaning memories are typically maintained in 
accordance with the working self's current aims (Koppel & Berntsen, 2015). Therefore, it illustrates 
that the SRE should be found not only when information is framed by autobiographical knowledge, 
such as that obtained in the Trait Evaluation Paradigm, but instead in any information encoded in 
connection with the self, extending to everyday interactions between the self and external inputs 
(Cunningham & Turk, 2017). Van den Bos et al. (2010) utilised the Ownership Procedure, asking 
participants to place objects in baskets that belonged to either themselves or a fictitious person. They 
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found that objects encoded in the context of self-ownership were more consistently recognised than 
items encoded in the context of other-ownership. This demonstrates that constructing a self-
referential encoding context leads to extensive and comprehensive representations in episodic 
memory (van den Bos et al., 2010). Therefore, the SRE is suggested to include the extended self' (Belk, 
1988) where our possessions are a key contribution to and expression of our identities. Memory 
enhancement through ownership is not only limited to healthy individuals but found to produce 
significant memory enhancement in dementia patients (Blessing et al., 2019).  

The present study aimed to investigate the SRE in dementia patients using the more naturalistic 
approach of the ownership procedure, alongside the Remember/Know Paradigm. This combination 
of approaches is a novel method which has not been used in the earlier studies. Furthermore, the 
study aimed to examine if the SRE effect is based on autonoetic remember memory process or noetic 
know memory process.  

Method 

Participants 

Twenty people were recruited through opportunistic sampling by approaching people who 
attend community-run dementia groups, their carers, and age matched individuals from community. 
The sample was divided into two groups: one served as a control group, and the other consisted of 
dementia patients. All dementia patients had a prior diagnosis of either Vascular dementia (VaD), 
AD or FTD. However, one participant withdrew, and another participant was removed as they were 
unable to recognise any item presented during the recognition phase. Three control participants had 
below the cut-off score of 26 on the Montreal Cognitive Assessment (MoCA; Nasreddine et al., 2005), 
indicating a probable mild cognitive impairment (MCI) and thus their data was withdrawn. The data 
was analysed with the remaining 15 participants.  

The age of the two group participants did not differ considerably, with dementia patients, 
controls, ranging from 93-65 and 87-59 respectively. According to the MoCA, two of the dementia 
patients were mildly impaired, four were moderately impaired and one was severely impaired. The 
control group scored 26 or above on the MoCA, indicating that they have no cognitive impairments. 
The whole sample had a White Caucasian background with 12 or more years of education and 
English was their first language. Table 1 displays further demographic characteristics.  

Table 1. Demographic characteristics of the sample. 

Behavioural Characteristics Dementia Control 
 n M (SD)  n M (SD)  
Age 7 78.57 (9.57)  8 71.50 (11.72)  
Gender       
 Male 6   2   
 Female 1   6   

Materials and Procedure 

Research ethics approval was given by the Psychology Research Ethics Committee at Oxford 
Brookes University (Approval number: 6012/054/22). Participants were assessed individually and 
provided informed consent before beginning the process. For the participants with dementia, 
informed consent was gained from those legally responsible for the individuals' care, such as family 
members or carers, who were present during the testing, with assent provided by the participants. 
All subjects underwent the MoCA to assess their cognitive ability before undertaking an encoding 
task using the Ownership Procedure. A five-minute break was then provided before a recall task 
using the Remember/Know Paradigm. 

MoCA 
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The MoCA was developed to address the challenges around the Mini-Mental State Examination 
(MMSE; Folstein et al., 1975) in detecting early dementia (Nasreddine et al., 2005). It takes around 10 
minutes to administer and assesses short-term memory, visuospatial ability, numerous elements of 
executive functions, attention, concentration, working memory, language and orientation 
(Nasreddine et al., 2005). Individuals are graded out of 30, with a cut-off score of 26 (Nasreddine et 
al., 2005). MoCA has proven to be reliable - with a cronbach alpha of 0.83 - valid - with it highly 
correlating with the MMSE (r= 0.87) (Nasreddine et al., 2005) - and moderately sensitive (Costa et al., 
2013), after an extra score was given to those who received less than 12 years of education 
(Nasreddine et al., 2005). It has also been shown to be an accurate screening instrument for those with 
dementia in general (Davis et al., 2021) but also specifically for AD (Nasreddine et al., 2005; Pinto et 
al., 2018), VaD (Freitas et al., 2012) and FTD (Freitas et al., 2012).  

Encoding Task 

The Ownership Procedure, like that used in the studies conducted by van den Bos et al. (2010) 
and Blessing et al. (2019) was used for the participants to encode information. However, unlike 
previous research, this study used physical objects. The participants were instructed to imagine 
themselves shopping at a supermarket. The participants were provided a basket and another basket 
was kept by the researcher. The participant was then asked to select 15 things from a bag loaded with 
familiar grocery items to place in their basket. They then had to choose 15 items for the researcher's 
basket. To ensure no harm came to the subjects, children's shopping toys were utilised. Subsequently, 
the baskets were hidden under a blanket while the subjects took a five-minute break before the recall 
task was performed. 

Recall Task 

The Remember/Know Paradigm (Tulving, 1985) was used to assess recognition memory. 
Participants were shown objects from their basket, the researcher's basket, and 15 previously unseen 
objects randomly. For each object they were asked to state whether they recognise choosing the 
objects to put in either of the baskets. If they responded an item to be old, the participant had to say 
whether their decision was based on what they remembered or if they felt the object was familiar. 
Therefore, a 'Remember' response was given, if the participant recalled the object from the previous 
activity; conversely, a 'Know' response was provided, if the participant only had a small recollection 
of the object. A “no” response was also recorded if they reported not placing the object in either of 
the baskets. False positives were also recorded where participants responded that an object was old 
for objects that were not previously presented. 

Data Analysis 

The data was analysed using a repeated-measures ANOVA with the 2 subject groups (Dementia 
and Control) as the between subjects factor and the 2 memory scores (Remember and Know) and 2 
referential encoding (Self and Other) as within subject factors. Significant interaction effects were 
analysed using Tukey post hoc test. Additionally, another repeated-measures ANOVA was 
conducted as exploratory analysis with the participant groups as between subject factors and number 
of False Positives as a within subject factor. Furthermore, an exploratory correlational analysis was 
also conducted investigating the relationships between the separate aspects of cognitive functioning 
examined in the MoCA and the participants’ memory scores.  

Results 

Table 2 displays the descriptive characteristics of memory and MoCA scores. whilst Figure 1 
provides a visual representation of the data.  
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Table 2. Descriptives of Participants’ MoCA Results and Memory Scores. 

 Dementia Controls 
 Mean (SD) Mean (SD) 
MoCA Scores   
 Visuospatial and Executive  Functioning 51.43 (34.36) 90.00 (10.69) 

 Naming 95.29 (12.47) 100.00 (0.00) 

 Attention 69.00 (27.74) 93.63 (8.80) 

 Language 23.71 (25.23) 87.63 (17.08) 

 Abstraction 28.57 (39.34) 81.25 (25.88) 

 Memory 8.57 (15.74) 80.00 (15.12) 

 Orientation 54.71 (36.77) 100.00 (0.00) 

 Overall 48.57 (18.27) 90.38 (3.42) 

Overall Memory Scores   
 ‘Remember’ 10.86 (7.27) 23.63 (3.70) 

 ‘Know’ 6.29 (2.29) 2.25 (1.75) 

Self-Referential Encoding   
 Overall 9.29 (4.11) 13.25 (1.67) 
 ‘Remember’  5.43 (3.95) 12.75 (1.67) 

 ‘Know’ 3.86 (2.19) 0.50 (1.07) 

Other-Referential Encoding   
 Overall 7.86 (3.98) 12.63 (1.77) 
 ‘Remember’ 5.43 (3.69) 10.88 (2.59) 

 ‘Know’ 2.43 (1.27) 1.75 (1.16) 

False Positives   
 Overall 5.86 (2.91) 1.88 (1.64) 

 ‘Remember’ 3.57 (2.23) 0.88 (0.99) 

 ‘Know’ 2.29 (2.21) 1.00 (1.20) 

 

Figure 1. Average scores of ‘Remember’ and ‘Know’ responses provided by the two participant 
groups within the different forms of encoding. 

The repeated-measures ANOVA revealed a statistically significant 3 way interaction in the 
number of items recalled and the type of memory responses provided between those living with 
dementia and controls, F(1, 13) = 5.07, p = .042, η²p = .28. Tukey post hoc analyses showed that the 
control group slightly benefited from self-referential encoding and had a higher (non-significant; 
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p=.374) remember score on the self condition than the other condition. However, the dementia group 
did not show any difference between the self and other perspective on remember score (p=1.00). The 
differences on know responses for the control and dementia group were not significant (p=.712 and 
p=.647) between self and other conditions.  

The two way interaction between the groups and memory type was also significant (F(1, 13) = 
26.48, p < .001, η²p = .671) where the dementia group did not have a significantly different remember 
and know score ( p=.268) and the control group had a significantly higher remember score than know 
score ( p<.001). An overall significant effect of memory type showed higher score for remember 
responses than know responses (F(1, 13) = 61.13, p < .001, η²p = .829). The analysis also showed a 
significant main effect for group where the control group had significantly higher overall memory 
scores than the dementia group (F(1, 13) = 8.94, p < .01, η²p = .41). No other main effects or interaction 
were significant ( all ps>.05).  

False Positive Responses 

The repeated-measures ANOVA detected a statistically significant difference in the number of 
false positive responses provided between the groups, F(1, 13) = 11.04, p = .006, η²p = .46 where the 
dementia participants had significantly more false positive responses compared to the control group 
(see Table 2). 

Discussion 

Memory performance is one of the most complicated and broad aspects of cognition (Harvey, 
2019) that can be influenced by several factors including the SRE (Rogers et al., 1977). The SRE theory 
highlights the importance of the perception of oneself in the processing, understanding, and 
recollection of personal information (Rogers et al., 1977). The memory impairments are hallmark 
features of dementia. Nevertheless, memory and self have long been believed to be intricately linked 
(Locke, 1690; cited in Strikwerda-Brown et al., 2019) often leading to the conclusion that individuals 
with dementia progressively lose their sense of identity until there is barely anyone left (Downs et 
al., 2014), bringing into question their ability to self-encode. However, recent research has 
demonstrated the role semantic memory could play in an individual’s self-concept, opening up the 
possibility of aiding memory in those with dementia through self-referential encoding; albeit a 
reduced effect compared to controls.  

This study did not show SRE in dementia patients since there were no significant differences in 
the number of items they recalled that were self-referentially encoded versus those that were other-
referentially encoded. This finding is supported by pervious work which has shown that self-
referential encoding failed to improve memory performance (Lalanne et al., 2013). Previous 
neuroimaging research also did not find significant influence of self-referential encoding on memory 
problems in patients with AD and FTD (Wong et al., 2017). However, these findings are in contrast 
to the findings of Kalenzaga et al. (2013) who had shown self-referential encoding in individual who 
lives with dementia. SRE is a robut effect observed in several research on healthy control participants 
(Lalanne et al., 2013; Rogers et al., 1977; Symons & Johnson 1997). We used a more naturalistic 
methodology of the Ownership Procedure. Prior work has shown that items fictitiously owned by 
dementia patients improve their memory substantially (Blessing et al., 2019). However, the lack of 
SRE in memory for the individuals with dementia in our study may suggest that dementia sufferers 
may not view material belongings as a significant part of their identity, thus may lack a sense of an 
'Extended Self’ (Belk, 1988). It is also possible that the shopping task they were asked to do may not 
capture their working self aims as suggested by the SMS (Conway & Pleydell-Pearce, 2000). 
Individuals with dementia are likely to have an impaired subjective sense of self-continuity 
(Strikwerda-Brown et al., 2019), and only having a sense of their premorbid personality (Klein et al., 
2003). Therefore, the sense of self of these individuals is likely to be impaired and that weakens the 
contribution the self makes to the memory system (Addis & Tippett, 2004). However, some research 
report the self stays largely intact in persons with AD (Rathbone et al.,2019) maintained by semantic 
memory system (Strikwerda-Brown et al., 2019). As our research investigated SRE on episodic 
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memory, no effect of SRE on memory may also indicate non-reliance of the task on semantic memory 
system that supports continuity of the self in individuals with dementia. Whereas, healthy 
individuals have a self system that supports their memory and we also observed that the control 
group in our study showed some effect of SRE on the remember responses (although not significant). 

The lack of SRE effects on memory in dementia can still provide a unique usnderstanding of the 
disease.  Such an effect could be the result of an impaired autonoetic consciousness of those with 
dementia (Barba, 1997; Kalenzaga et al., 2013). This notion is supported by the findings from our 
study that those in the control gave significantly more ‘Remember’ responses than ‘Know’ responses. 
However, individuals with dementia had similar number of responses for “Remember” and “Know” 
condition.  

The lack of self-related contribution to the memory in dementia is also supported by increased 
false positive memory responses in dementia. In our study, compared to the control group, those 
with dementia gave significantly more false positive responses. The increased false positive 
responses could be associated with anosognosia (Antoine et al., 2004), which is a common problem 
in dementia. Problems in self-awareness is manifested in ability to recognise or appraise the degree 
of perceptual, emotional, motor, sensory, or cognitive functioning deficits. Therefore, the false 
positive responses may have been due to a lack of self awareness in memory monitoring.  

In summary, our research points that  memory facilitation by SRE typically observed in 
healthy individuals may not benefit individuals with dementia. Several memory strategies are used 
to support individuals with dementia as studies have shown that increasing the usage of memory 
strategies result in a decrease in reported everyday memory issues (McKean & Hunter, 2017). Our 
study suggests that memory strategies that focus on knowing, familiarity and narrative self-
continuity could aid the memory impairments of the individuals living with dementia. However, our 
findings should be treated with caution as we had a small sample size.  
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