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Abstract

Introduction: This study investigated the effect of pictorial cues on autobiographical memory 

in Alzheimer’s disease (AD). We assessed autobiographical memory of patients with AD and 

cognitively normal older adults in two conditions.

Methods: In one condition, the participants were provided with verbal instructions to retrieve 

three autobiographical memories. In the second condition, the same verbal instructions were 

provided; however, the participants were simultaneously presented with three pictures. We 

analyzed autobiographical memory regarding specificity, that is, the ability to remember unique 

events situated in time and space.

Results: Analysis demonstrated higher autobiographical memory after verbal-and-visual cuing 

than after the no cue condition in both patients with AD and cognitively normal older adults.

Discussion: Pictorial cues seem to be an effective method to alleviate autobiographical 

compromise in AD.
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Autobiographical memory, or memory for personal experiences, is compromised in 

Alzheimer’s disease (AD), and this compromise has been associated with a diminished 

sense of one’s self in the disease (Addis & Tippett, 2004; Fargeau et al., 2010; El Haj 

& Antoine, 2017a; El Haj, Antoine, Nandrino, & Kapogiannis, 2015; Klein & Gangi, 

2010). One main characteristic of autobiographical compromise in AD is over-generality, 
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i.e., diminished ability retrieving specific memories that occurred at a specific time and 

place (Barnabe et al., 2012; El Haj et al., 2015a; Hou et al., 2005; Martinelli et al., 2013; 

Muller et al., 2013). This impoverishment has been demonstrated by studies in which AD 

patients had difficulty retrieving details related to the “who” “where”, “when” and “how” an 

event originally took place (Dalla Barba et al., 1999; El Haj et al., 2012b, 2015; El Haj & 

Kapogiannis, 2016; El Haj & Kessels, 2013; Fairfield & Mammarella, 2009; Mammarella 

et al., 2012; Multhaup & Balota, 1997; Rosa et al., 2016). Interestingly, the difficulty in 

retrieving specific autobiographical memories in AD has been associated with a shift from 

the ability to mentally relive past events to a general subjective experience that becomes 

manifest as a difficulty in adopting a first-person perspective (Irish et al., 2011; Piolino 

et al., 2003). The difficulty in retrieving specific autobiographical memories has been also 

associated with a general a sense of familiarity that may be expressed by AD patients as 

“having experienced this before” (El Haj, Antoine, Nandrino, & Kapogiannis, 2015; Irish et 

al., 2011; Piolino et al., 2003).

Considering the consequences of autobiographical compromise in AD, we investigated 

whether use of pictorial cues may enhance autobiographical retrieval in the disease. 

Autobiographical memory in AD has been widely cued by verbally asking patients to 

retrieve specific events, and occasionally by providing them with written instructions 

(Barnabe et al., 2012; El Haj & Antoine, 2017b; Hou et al., 2005; Lalanne et al., 2015; 

Leyhe et al., 2009; Martinelli et al., 2013; Piolino et al., 2003; Rauchs et al., 2013). Other 

studies have verbally cued autobiographical memories after exposing patients to musical 

cues (Foster & Valentine, 2001; El Haj, Antoine, Nandrino, Gely-Nargeot et al., 2015; El 

Haj et al., 2013, 2012a; Irish et al., 2006). Besides the paucity of research on the effect 

of pictorial cues on autobiographical memory in AD, our study was motivated by research 

on the “picture superiority effect”, demonstrating that pictures are remembered better than 

words (Erdelyi & Becker, 1974; Shepard, 1967; Standing, 1973; Standing et al., 1970). This 

line of research has also demonstrated that pictures can be easily remembered in a large 

number of semantically similar foils, suggesting that picture processing results in high-level 

encoding of visual stimuli, such as in terms of color or shape (Brady et al., 2008). The 

distinctiveness of pictures, compared with written or verbal stimuli, is believed to lead to 

better encoding (Israel & Schacter, 1997) and retrieval (Hanczakowski & Mazzoni, 2011). 

These findings suggest that pictures are more perceptually rich than words, a richness that 

may be used to better cue autobiographical retrieval in AD.

The hypothesis that pictorial cues may be more beneficial for autobiographical retrieval 

in AD than verbal cues is further supported by findings suggesting that autobiographical 

memories come to mind in the form of visual images and that visual images are the main 

format of autobiographical reliving (Conway, 2009; Greenberg et al., 2005; Rubin, 2005). 

According to the theoretical model of Conway and Pleydell-Pearce (2000), pictorial cues 

facilitate autobiographical retrieval by increasing the ease and speed of search through 

the hierarchical structure of autobiographical memory. This theoretical premise has been 

supported by studies showing that mental imagery contributes to several phenomenological 

properties of autobiographical memory, such as memory specificity (Williams et al., 1999), 

vividness (D’Argembeau & Van der Linden, 2006; Rubin et al., 2003) and realness 

(Mazzoni & Memon, 2003). Also, individuals with high capacity for mental imagery were 
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found to retrieve more autobiographical memories than those with low capacity for mental 

imagery (Vannucci et al., 2016). The role of visual processing in autobiographical memory 

was also observed in studies demonstrating that autobiographical memory triggers specific 

eye movements that reflect the visual construction of memories (El Haj et al., 2014, 2017). 

These findings suggest that visual processing may enhance autobiographical retrieval, a 

hypothesis that we sought to investigate in regard to AD.

We investigated the effect of visual and verbal cues on autobiographical memory in AD, 

taking inspiration from studies looking at the same issue in posttraumatic stress disorder 

and depression, two clinical disorders also characterized by difficulties in accessing specific 

memories and a tendency to retrieve general memories (Harvey et al., 1998; Sumner, 2012; 

Williams et al., 2007). Schonfeld and Ehlers (2006) cued autobiographical memories with 

words and images in participants with and without posttraumatic stress disorder. Results 

showed that pictures facilitated specific memory retrieval in all participants. In a study on 

depression, Ridout et al. (2016) assessed whether cuing autobiographical memories with 

images would reduce the memory specificity deficit. The authors cued autobiographical 

memories of depressed patients and controls with emotional words and images. Results 

demonstrated that depressed patients retrieved a similar number of specific memories to both 

images and words, whereas controls retrieved more specific memories to images compared 

to words. The absence of a positive effect of images on specificity in depressed patients in 

the study of Ridout et al. (2016) can be attributed to the fact that patients were allocated 

a very short interval to retrieve memories (30 seconds), in a disease characterized by 

slowed mental processing. In our paper, this potential issue was taken into account and AD 

participants were allocated 2 min to retrieve each memory.

In summary, autobiographical compromise in AD is mainly characterized by a difficulty 

retrieving specific events (Barnabe et al., 2012; El Haj et al., 2015a; Hou et al., 2005; 

Martinelli et al., 2013; Muller et al., 2013). Our study investigated whether pictorial 

cues could alleviate this impairment, motivated by research suggesting positive effect of 

visual processing on autobiographical retrieval in the general population (D’Argembeau 

& Van der Linden, 2006; Vannucci et al., 2016) and patients with posttraumatic stress 

disorder (Schonfeld & Ehlers, 2006). To address the hypothesis that pictures would help 

AD patients visualize events, leading to better autobiographical retrieval, we compared 

autobiographical retrieval in AD patients and controls following verbal instructions alone, or 

verbal instructions combined with visual cues.

Methods

Participants

The study included 27 participants with clinical diagnosis of probable mild AD [18 women 

and 9 men; Mean (SD) age = 71.67 (5.31) years; years of formal education = 8.63 (2.27)] 

and 30 control healthy and cognitively normal (CN) older adults [19 women and 11 men; 

age = 68.80 (8.01) years; years of formal education = 9.27 (4.47)]. The AD participants 

were recruited from local retirement homes. Probable AD diagnosis was made by an 

experienced neurologist or geriatrician according to the clinical criteria developed by the 

National Institute on Aging and the Alzheimer’s Association for probable Alzheimer’s 
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disease diagnosis (McKhann et al., 2011). The control participants were often spouses or 

companions of AD participants, were independent and living at home. These participants 

were matched to AD patients according to sex [X2 (1, N = 57) = .37, p > .10], age [t(55) = 

1.57, p > .10], and educational level [t(55) = 1.09, p > .10].

Exclusion criteria for all participants were other significant neurological or psychiatric 

illness and alcohol or drug abuse. No participants presented any major visual or auditory 

acuity difficulties. All participants provided informed consent and were able to withdraw 

whenever they wished. Cognitive characteristics of participants were assessed with a 

comprehensive battery detailed below.

Cognitive characteristics

Cognitive and affective characteristics were evaluated with a battery tapping general 

cognitive function, episodic memory, working memory, flexibility and depression. General 

cognitive function was assessed with the Mini-Mental State Exam (Folstein et al., 1975) and 

the maximum score was 30 points. Episodic memory was assessed with a French version 

(Van der Linden et al., 2004) of the episodic task by Grober and Buschke (Grober & 

Buschke, 1987), in which the participants had to retain 16 words, each describing an item 

from a different semantic category. Immediate cued recall was succeeded by a distraction 

task, during which participants had to count backwards from 374 in 20 s. This distraction 

task was succeeded by 2 min of free recall and the score from this task provided a measure 

of episodic recall (16 points maximum). For working memory assessment, participants were 

asked to repeat a string of single digits in the same order (i.e., forward spans) or in reverse 

order (i.e., backward spans). Flexibility was assessed with the Plus–Minus task including 

three lists, each containing 20 numbers. In List 1, participants had to add one to each 

number, in List 2 they had to subtract one from each number, and in List 3 they had to 

add and subtract one alternately. The score referred to the difference between the time 

participants needed to complete List 3 and the average time that they needed to complete 

Lists 1 and 2. Depression was assessed with the Hospital Anxiety and Depression Scale 

(Zigmond & Snaith, 1983) which consists of seven items that were scored by participants 

on a 4-point scale ranging from 0 (not present) to 3 (considerable). The cutoff for definite 

depression was set at > 10/21 points (Herrmann, 1997).

Procedures

Procedures are depicted in Figure 1. Autobiographical cuing took place in two conditions, 

the order by which they were administered to participants was counterba-lanced; conditions 

were separated by approximately 1 week. One condition included no cue condition only 

and the other condition included verbal and visual cuing simultaneously. In both conditions, 

we cued three autobiographical memories by asking participants three times to “recount in 

detail an event in your life ”. Participants were asked to be precise and specific, so events 

had to have lasted no more than a day and spatiotemporal details had to be provided, such as 

the time and place at which the events had occurred. Participants were allowed 2 min each 

time to describe their memories, and the duration was disclosed to them ahead of each task, 

so that they could structure their memories accordingly. This time limit was adopted to avoid 
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redundancy or distractibility and was found to be sufficient for autobiographical recollection 

in individuals with AD (El Haj et al., 2015a, 2015b).

The difference between the two conditions was that, in the no cue condition, participants 

were provided only with verbal instructions, whereas in the second condition participants 

were simultaneously provided with verbal instructions and were asked to look at three 

pictures; each time the participants were asked to recount a personal event, they had to 

look at a different picture. The pictures were counterbalanced and chosen according to 

their attractiveness and ability to cue autobiographical memories. To select suitable pictures, 

we asked seven different healthy and cognitively normal older adults to examine a set of 

20 pictures and rate on a 4-point scale, ranging from 0 (not at all) to 3 (very much), the 

attractiveness of each picture and its ability to cue autobiographical memory. Attractiveness 

was rated on the following item “this picture is attractive”, while the its ability to cue 

autobiographical memory was rated on the following item “this picture triggers some 

personal memories”. The three most highly rated photos (see Figure 1) were used in the 

study (rating of attractiveness > 2.21, rating of autobiographical cuing > 2.11). The pictures 

were thus selected based on their attractiveness and their ability to cue autobiographical 

memory and did not have known salience to the participants. Each picture was printed 

in the same size, in color, on A4-sized paper. During the second condition, while asking 

participants to recount in detail a personal event, we also asked them to look at a picture. 

The participants were free to look elsewhere or even to close their eyes, if they so wished.

Autobiographical specificity was assessed with the TEMPau scale ((Test épisodique de 

mémoire du passé (Piolino et al., 2002), which was derived from classic autobiographical 

tests (Kopelman, 1994) and adapted in French. For each retrieved event, we scored zero, 

if there was no memory or only general information about a theme could be produced; 

one point for a repeated or an extended event; two points for an event situated in time 

and/or space; three points for a specific event lasting less than 24 h and situated in time 

and space; and four points for a specific event situated in time and space enriched with 

phenomenological details, such as perceptions, feelings, thoughts, or visual imagery. Thus, 

the maximum specificity score for each memory was four points and the maximum score 

in each condition was four points × three memories = 12 points. To avoid bias in scoring, 

a second independent rater rated a random sample of 20% of the data, inter-rater Cohen’s 

kappa was 0.87; cases of disagreement were discussed until a consensus was reached.

Statistics

Prior to comparing differences on autobiographical specificity, we summarize in Table 1 

differences regarding cognitive and affective characteristics (i.e., general cognitive function, 

episodic memory, working memory, flexibility and depression) between the two groups i.e., 

AD patients vs. older controls).

Critically, we compared differences on autobiographical specificity between the two 

conditions (i.e., no cue condition vs. verbal-and-visual cuing) in the two groups (i.e., 

AD patients vs. older controls). Owing to the scale nature of the variables and their 

abnormal distribution, non-parametric tests were conducted. Between-group comparisons 

were performed using the Mann–Whitney U test and within-group comparisons were 
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performed using the Wilcoxon signed rank test. Significant results were provided with an 

effect size [d = .2 can be considered a small effect size, d = .5 represents a medium effect 

size and d = .8 refers to a large effect size (Cohen, 1988)]. The effect size was calculated 

for non-parametric tests following recommendations by Rosenthal and DiMatteo (2001), and 

Ellis (2010). For all tests, level of significance was set as p ≤ 0.05, p values between 0.051 

and 0.10 were considered as trends, if any.

Results

Cognitive and affective characteristics

As demonstrated in Table 1, AD participants showed poorer cognitive and clinical 

performances compared to controls.

Autobiographical memory

Autobiographical scores are depicted in Figure 2. Relative to controls, AD participants 

showed lower autobiographical specificity during the no cue condition (Z = −3.67, p < .001, 

Cohen’s d = 1.11) and during the verbal-and-visual cuing condition (Z = −3.90, p < .001, 

Cohen’s d = 1.20). However, higher specificity was observed during the verbal-and-visual 

cuing condition than during the verbal condition in AD participants (Z = −2.76, p < .01, 

Cohen’s d = .78) and controls (Z = −2.61, p < .01, Cohen’s d = .74).

Further analysis

We carried out correlation analysis between cognitive and affective characteristics and 

autobiographical performances in the no cue condition and verbal-and-visual cuing 

condition. Analysis demonstrated significant positive correlation between scores on the 

Mini-Mental State Examination and autobiographical performances in the no cue condition 

(r = .41, p = .033) and verbal-and-visual cuing condition (r = .41, p = .025) in AD 

patients. Analysis also demonstrated significant positive correlation between scores on the 

Grober and Buschke test and autobiographical performances in the no cue condition (r = 

.45, p = .018) and verbal-and-visual cuing condition (r = .42, p = .029) in AD patients. 

Autobiographical performances in the two conditions were not significantly correlated with 

the remaining cognitive and clinical tests (i.e., spans, plus-minus, the Hospital Anxiety 

and Depression Scale). In control participants, autobiographical performances in the two 

conditions were not significantly correlated with any of the cognitive and clinical tests.

Discussion

This study investigated the effects of verbal and verbal-and-visual cuing on autobiographical 

memory in AD. In one condition, AD patients and controls were asked verbally to retrieve 

three autobiographical memories, whereas in the other condition, they were also invited to 

look at three pictures. Results demonstrated better autobiographical memory, in both groups, 

after participants were provided with verbal instructions-and-pictures than when provided 

with only verbal instructions.

El Haj et al. Page 6

J Clin Exp Neuropsychol. Author manuscript; available in PMC 2023 March 06.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



One main characteristic of the autobiographical compromise in AD is the diminished 

ability to retrieve specific memories (Barnabe et al., 2012; El Haj et al., 2015a; Hou 

et al., 2005; Martinelli et al., 2013; Muller et al., 2013). In line with this, diminished 

autobiographical memory in AD patients, compared with control participants, was observed 

when the patients were provided with verbal instructions and pictures, as well as when 

they were provided with only verbal instructions. This compromise of specificity may 

have several consequences. According to the AMAD model (Autobiographical Memory in 

Alzheimer’s Disease model (El Haj, Antoine, Nandrino, & Kapogiannis, 2015), the loss 

of episodic details (e.g., when, where, or how an autobiographical event took place) leads 

to a decontextualization of autobiographical memories and a shift from mentally reliving 

past events to a general sense of familiarity (an experience reported by AD patients as 

“having experienced this before”). The compromise of specificity in AD has been also 

associated with a general subjective experience, during which AD patients relive memories 

as a spectator rather than through their own eyes (Irish et al., 2011; Piolino et al., 2003). To 

explore a potential therapeutic avenue for the specificity compromise in AD, we investigated 

how visual cuing can alleviate this deficit.

The most important finding of this study was the higher specificity of autobiographical 

memory in AD patients when provided with verbal instructions and pictures than when 

provided with verbal instructions alone. The positive effect of pictures can be attributed 

to the perceptual salience of these stimuli. Generally speaking, pictures are rich in visual 

information such as color, shape, and spatial location, and engaging the brain network 

processing these visual elements is likely to facilitate its engagement with memory retrieval 

processes and improve the visual construction of memories. This interpretation of our 

findings can be supported by evidence that autobiographical memories are constructed 

in the form of visual images, which are the main format of autobiographical reliving 

(Conway, 2009; Greenberg et al., 2005; Rubin, 2005). In a similar vein, studies demonstrate 

that visual imagery contributes to several phenomenological properties of autobiographical 

memory, such as memory specificity (Williams et al., 1999), vividness (D’Argembeau 

& Van der Linden, 2006; Rubin et al., 2003) and realness (Mazzoni & Memon, 2003). 

Therefore, providing AD patients with visual stimuli might have facilitated the creation and 

manipulation of visual representation of the memories, resulting in better construction and 

retrieval of the events. Visual cuing might also have alleviated the difficulty AD patients 

face in integrating components of their autobiographical experience into a coherent visual 

scene. The latter difficulty was observed in a study, in which AD patients were asked 

to rate phenomenological characteristics of memories, such as metacognitive judgments 

(i.e., degree by which a retrieved memory engaged reliving, instilled feelings of being 

back in time, confidence in remembering, and realness), component processes (i.e., visual 

imagery, auditory imagery, language, and emotion), and narrative properties (i.e., rehearsal 

and importance) (El Haj et al., 2016). Among these phenomenological characteristics, AD 

patients compared to control participants showed the lowest rating for visual imagery, 

in contrast to auditory imagery or other characteristics. In interpreting this study (El 

Haj et al., 2016), we speculated that the difficulty of AD patients in constructing visual 

images of memories results in a visual reconstruction resembling static snapshots akin to 

photographs or hazy images lacking a real-life three-dimensional quality. Altogether, the 
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evidence suggests that AD patients have specific difficulty in reconstructing visual images of 

memories, a difficulty that may be alleviated by providing them with pictorial cues.

The effect of pictorial cues on autobiographical memory in AD, as observed in our study, 

can be compared with a study using SenseCam, a small wearable digital camera and 

multiple sensors that detect changes in motion, light levels, and ambient temperature. In 

a study by De Leo et al. (2011), SenseCam was used to record the daily lives of six patients 

with mild to moderate AD. Better autobiographical recall was observed for events reviewed 

on the SenseCam (regardless of the motion, light levels, or ambient temperature) compared 

with the dairy. Another study programmed a smartphone to take pictures of a patient’s life 

each day for 4 weeks (Woodberry et al., 2014). The pictures were combined into a video and 

were reviewed by the participant, with results showing better autobiographical recall after 

watching the video. Overall, pictorial cues seem to be an effective method for alleviating 

autobiographical compromise in AD.

We also found a positive effect of visual cuing in control participants. These findings are 

in agreement with a study by Piolino et al. (2006) that demonstrated a diminished ability 

to relive “in-field” perspective in normal aging. In the study of Piolino et al. (2006), 

older adults were required to provide a “Field” response, if they mentally “saw” memories 

through their own eyes, or an “Observer” response if they mentally “saw” themselves in 

the memory as a spectator would [for more information about this paradigm, see (Nigro & 

Neisser, 1983)]. The study demonstrated an increase in “Observer” responses and a decrease 

in “Field” ones with aging, suggesting a diminished ability in older adults to construct 

memories through their own eyes. In our study, providing control participants with pictorial 

cues improved their ability to reconstruct images of memories, and consequently, their 

autobiographical retrieval.

Regarding our correlation analysis, autobiographical performances in the no cue condition 

and verbal-and-visual cuing condition in AD patients were significantly correlated with 

scores on the Mini-Mental State Examination and Grober and Buschke test. Thus, general 

cognitive characteristics in AD, as assessed with the Mini-Mental State Examination, 

is associated with autobiographical memory, regardless of the cuing condition. Also, 

autobiographical performances of AD patients, regardless of the cuing condition, are 

associated with their verbal memory, as assessed with the Grober and Buschke test, not 

surprisingly as both autobiographical memory and performances on the Grober and Buschke 

test require verbal production.

The positive effect of pictures, as observed in our study can be attributed to their 

attractiveness and their ability to cue autobiographical memory, as rated by the independent 

sample. However, their effect may be also attributed to some salience to some participants. 

Future research can address this issue by investigating the effects of pictures with 

personal salience, for instance, by using past images from participants’ life, although 

such methodology would pose some challenges such as the heterogeneity of stimuli (e.g., 

differences in colors, differences in degree of salience, difficulties ascertaining degree of 

salience). That said, future research may create and validate a database of pictures that 

may be highly effective for autobiographical cuing in AD, which would enable clinicians 
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to incorporate assessment of autobiographical recall into their practice, or even to improve 

reminiscence therapy by further including pictorial stimuli. It would be also of interest 

to compare the effects of picture vs. that of other cues, such as auditory ones. Finally, it 

would be of interest to investigate the effects of visual cuing of the subjective experience of 

remembering, by inviting, for instance, patients to rate whether the retrieved memories are 

“remembered” or “known”, or even whether they are retrieved form a “field” or “observer” 

perspective.

To summarize, our study has demonstrated how a simple procedure may cue 

autobiographical memories. The use of pictorial cues can be a powerful tool to evoke 

autobiographical memoires in research and clinical practice. We have all swapped childhood 

stories at some family gathering to reminisce about the past around a photo album. Our 

seemingly natural tendency to cue memories with pictures is gaining more and more 

popularity as, in this digital age, we are witnessing a shift toward using photography as a 

catalyst for not only reminiscence, but also for peer bonding and social interactions. Taking 

photographs is no longer an act of memory intended to safeguard a special moment, but 

is increasingly becoming a tool for identity formation and communication. Therefore, the 

growing number of AD patients may use pictures not only as a facilitator of remembering, 

but also as a tool to reestablish their identity by reflecting on how they have grown to 

become the person they are.
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Figure 1. 
Participants were tested in two conditions. In condition 1, they were verbally asked to 

retrieve three autobiographical memories. In condition 2, the same verbal instructions were 

used, however, participants were also asked to look at three pictures.

El Haj et al. Page 14

J Clin Exp Neuropsychol. Author manuscript; available in PMC 2023 March 06.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2. 
Autobiographical performance in Alzheimer’s disease and cognitively normal older adults 

in the no cue condition and in the verbal-and-visual cuing condition. Error bars represent 

intervals of 95% within-subjects confidence.
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