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Introduction: Autobiographical memory impairment is a significant feature of Alzheimer’s disease (AD), affecting patients’ ability to recall personal life events and maintain their sense of self. While this impairment has been extensively studied, its aspects and manifestations remain incompletely synthesized in the literature regarding the relationship between memory specificity, temporal gradients, and emotional processing.

Methods: We conducted a systematic review following PRISMA guidelines, searching across PubMed, Scopus, ScienceDirect, and Web of Science databases. Studies comparing autobiographical memory performance between AD patients and healthy controls were included. Quality assessment used Yang’s methodological checklist to evaluate potential bias in the selected studies. The review process involved independent analysis by two reviewers who assessed titles, abstracts, and full papers against predefined inclusion criteria.

Results: Analysis of 83 studies revealed consistent autobiographical memory deficits in AD patients. These deficits were characterized by reduced memory specificity across all life periods, with patients showing a tendency toward overgeneralization. The studies demonstrated altered temporal gradients, with remote memories showing better preservation than recent ones, supporting Ribot’s law. Emotional processing patterns were also modified, with some studies indicating a positivity bias in memory recall. Various stimuli showed differential effectiveness in memory retrieval, with music and odors demonstrating particular promise compared to other cues. Neural correlates indicated involvement of hippocampal, prefrontal, and posterior cortical regions in autobiographical memory deficits. The research revealed significant correlations between autobiographical memory performance and executive function measures. Despite memory impairment, evidence suggested preserved components of self-reference.

Discussion: The findings suggest that autobiographical memory impairment in AD affects multiple cognitive domains and impacts patients’ sense of self and quality of life. The identified patterns of impairment and preservation offer potential therapeutic targets and diagnostic markers. These results emphasize the need for standardized assessment protocols for autobiographical memory in AD and suggest the importance of developing targeted interventions leveraging preserved memory systems. The integration of multiple stimulus modalities in memory rehabilitation appears promising. The relationship between autobiographical memory and self-identity maintenance warrants further investigation. The review also highlights the importance of early detection and intervention in autobiographical memory deficits as potential markers of disease progression.

Systematic Review Registration: https://www.crd.york.ac.uk/prospero/, identifier CRD42024596837.
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1 Introduction

Alzheimer’s disease (AD), the most prevalent form of dementia, is a critical health condition responsible for an estimated 60–70% of all dementia cases globally (1). Much like coronary artery disease affects the heart, AD is a type of brain disease (2). The disease originates from the deterioration and destruction of brain cells, specifically neurons. It is characterized by its degenerative nature, progressively worsening over time (3). Notably, AD is believed to begin its insidious course 20 years or more before any symptoms become apparent, with initial brain changes occurring unnoticed by the affected individual (4). Only after years of these subtle alterations do noticeable symptoms, such as memory loss and language difficulties, manifest (5).

In the United States alone, AD affects over five million individuals aged 65 and above, ranking as the nation’s sixth leading cause of mortality (2). Current models of AD pathophysiology propose a temporal sequence of biological events. These theories suggest that the pathological process begins with disruptions in the production and/or clearance of the amyloid-beta (Aβ) protein (6). These disturbances trigger a cascade of biological events leading to the formation of amyloid plaques, which progressively spread throughout the cerebral cortex (3). Subsequently, pathological accumulation of tau protein (tauopathy) occurs, followed by neuronal dysfunction and death, ultimately culminating in the clinical manifestation of dementia (6). Advanced imaging techniques, such as Positron Emission Tomography (PET) and Magnetic Resonance Imaging (MRI), play a crucial role in assessing these pathological processes (7). These techniques allow for precise quantification and localization of various disease markers, including the distribution of amyloid-beta plaques, the extent of tauopathy, changes in cerebral glucose metabolism, and structural decline of brain tissue.

Since the progressive neurodegenerative disorder impacts the memory and various cognitive functions, as well as social interactions, emotional processing, and the sense of self, it is impaired (8). Research has established that memory performance in AD patients differs markedly from that of Healthy Controls (HC) (9), with some studies suggesting that memory impairment is among the earliest detectable manifestations of AD (10).

This deterioration extends across multiple memory systems, including autobiographical memory (AM), which encompasses the ability to recall personal life events that are essential for maintaining a stable sense of self (11, 12).

AM can be categorized into semantic memory, which encompasses self-related knowledge, and episodic memory, which involves detailed recollections of personal past events (13). The episodic component is regarded as the hallmark of autobiographical memory recall, enabling individuals to vividly reconstruct past experiences (14, 15).

Several studies have highlighted different key features that contribute to autobiographical memories’ phenomenology and that are relevant to understanding AM decline in AD. These include: (a) vividness, defined as the amount of perceptual or sensory details recalled (16); (b) belief in the accuracy of memories, though it can be influenced by factors such as emotional valence and narrative coherence (15); (c) sensory details, including visual, auditory, and tactile information, that are crucial in enhancing the recollection process during memory retrieval (14); (d) emotional valence and intensity, with positive emotions often aiding in better encoding and retrieval of memories (17). Then, the accessibility and frequency of sharing autobiographical memories have been recognized as important dimensions (18).

Recent research has also highlighted the importance of narrative coherence in understanding individual differences in memory experiences (19). The progressive deterioration of AM in AD has profound and pervasive consequences. This decline is not limited to the mere loss of memories but extends to the gradual erosion of knowledge about events and facts that have shaped the patient’s life. Consequently, there is an inexorable degradation of self-awareness and sense of personal identity (11). This process not only alters the patient’s perception of their past but also significantly influences their ability to situate themselves in the present and project into the future, thus compromising the essence of personal identity.

AD patients face significant challenges in recalling specific episodic details from their past. This difficulty in producing precise memories of individual events is a hallmark of the autobiographical compromise observed in AD (20–22).

Despite the significant decline, some aspects of AM may be relatively preserved in early AD. Semantic autobiographical knowledge, or general facts about one’s life, may be retained longer than specific episodic memories (23). Additionally, the emotional content of memories may be preserved to some extent (11).

The relationship between AD patients’ subjective experience of remembering and their actual recall ability presents an intriguing area of study. This discrepancy can be better understood when considered alongside research on anosognosia in AD (24). Studies have revealed a notable mismatch between how AD patients evaluate their memory capabilities and their actual performance on memory tasks. This phenomenon highlights the complex nature of memory awareness in AD, where patients may not fully recognize or appreciate the extent of their memory distortions (25).

AM is distinguished not only by the vivid re-experiencing of past events, but also by its unique temporal distribution pattern. This pattern comprises three key phenomena: childhood amnesia, the reminiscence bump, and the recency effect (26–28).

Childhood amnesia refers to the near-total absence of memories from the earliest years of life. The reminiscence bump, in contrast, describes a substantial increase in memories for events that occurred between the ages of 10 and 30. Lastly, the recency effect reflects a tendency to more easily recall recent events (26–28).

Among these three phenomena, the reminiscence bump has garnered the most research attention, as it encompasses the most significant events in a person’s life. This bump is thought to result from numerous first-time experiences, which later serve as reference points when individuals encounter similar situations (29). The reminiscence bump represents the most crucial component for self-definition, comprising vivid and emotionally charged memories that profoundly impact one’s sense of self (19).

Neuroanatomically, AM decline in AD is associated with disruption of the default mode network (DMN), hippocampal and medial temporal lobe atrophy, and prefrontal cortex dysfunction (30, 31). These neuroanatomical changes align with current models of AD pathophysiology (6). Additionally, the shift from episodic to semantic memory content may be linked to compensatory overactivation of the left prefrontal cortex, suggesting the brain’s attempt to adapt to episodic memory loss.

The decline of AM in AD is a complex phenomenon with far-reaching impacts on patients’ sense of self and quality of life. Understanding the nuances of this decline is crucial for developing targeted interventions to preserve AM function and maintain the sense of self in AD patients.

Despite the importance of this topic, to date, no recent systematic review has been conducted to comprehensively synthesize the available evidence in this field. Therefore, the present study aims to address this gap in the scientific literature investigating the AM in patients with AD.



2 Methods

To outline the current state of the art about AM in AD, a literature search and analysis were conducted according to the preferred reporting items for systematic reviews and meta-analysis (PRISMA) guidelines (see the Supplementary Table 1) (32). Data sources were collected on May 24. The search was performed considering four databases: PubMed, Scopus, ScienceDirect, and Web of Science. The strings of words used to perform the search were those resulting from the combination of Alzheimer’s and the words generally used when referring to the AM (i.e., Autobiographical Memory, self-defining memory, etc.) (see Table 1) (33). The search was conducted according to the abstract, title, and keywords. A specific starting year of publication for the articles to be included was not defined beforehand, as we aimed to include all articles published to date that addressed this topic. Citations were retrieved from each search in each database and imported into Rayyan (34) to remove duplicates and to start the first screening.



TABLE 1 The table shows the characteristics of the studies that refer only to the research object of this review.
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2.1 Selection criteria

Only studies that met the following inclusion criteria were included in this systematic review: (a) studies that directly compare an AD subsample to a healthy control group; (b) published in English; (c) contained quantitative and qualitative data concerning cognitive abilities (no case studies); (d) peer-reviewed publications (excluding the entire grey literature); (e) empirical studies (no reviews, no conceptual papers etc.); (f) samples with a diagnosis of AD or probable AD.



2.2 Quality assessment and data extraction

To control the risk of bias and ensure a fair review process, the PRISMA recommendations for conducting systematic reviews were strictly followed. The review was pre-registered in the PROSPERO register (CRD42024596837). The methodological quality of included studies was assessed using Yang et al.’s (35) checklist for comparative diagnostic accuracy studies. This tool was selected because it specifically addresses the unique challenges of evaluating studies that compare multiple assessment approaches, which is critical in our review, where various autobiographical memory measures were being compared across different populations. The QUADAS-C tool, as developed by Yang and colleagues, extends the widely used QUADAS-2 framework while maintaining its established four-domain structure (Patient Selection, Index Test, Reference Standard, and Flow and Timing). For our specific review question examining AM in AD, this tool provided several advantages over traditional quality assessment instruments. First, it allowed us to evaluate whether studies appropriately handled the comparison between patient and control groups. Second, it assessed whether the administration and interpretation of memory tests were conducted with appropriate blinding. Third, it evaluated whether the reference standard (diagnostic criteria for AD) was consistently applied. Finally, it examined whether patient flow and timing issues might have introduced bias in the comparison of AM performance. The checklist comprises four specific bias assessment criteria: (1) Could the selection of patients have introduced bias? (2) Could the conduct or interpretation of the index test have introduced bias? (3) Could the reference standard, its conduct, or its interpretation have introduced bias? and (4) Could the patient flow have introduced bias? Each study was evaluated against these criteria as detailed in Supplementary Table 1. Disagreements between reviewers (C.S.B., F.F.) were resolved through consensus discussion, with a third reviewer (D.B.) consulted when necessary.



2.3 Classification criteria

To address the heterogeneity in our systematic review and enhance the transparency of our analysis, we have categorized the included studies according to their methodological approaches and disease severity classifications. The diversity in study designs, assessment tools, and participant characteristics presents significant challenges when interpreting results across the literature on AM in AD.

After analyzing the selected studies, we proposed a narrative synthesis divided into eight main categories, as the impairment of AM in AD affects various aspects of cognitive functioning and quality of life (36–38).

The main themes included: (a) general AM deficits; (b) specificity of autobiographical memories; (c) temporal gradient of memories; (d) emotional components of AM; (e) effects of different stimuli on memory retrieval; (f) relationship between AM and sense of self, (g) comparison with other neurological disorders; and (h) neural correlates of AM in AD.

Given that some studies have shown overlapping deficits across different aspects of AM in AD (21), these have been included across multiple sections.



2.4 Search results

The initial search yielded 1987 papers, of which 1,049 were duplicates and therefore removed from the list. A total of 938 records were obtained. The flow chart of the search strategy is shown in Figure 1, with details of the reasons for exclusion.
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FIGURE 1
 PRISMA-flowchart of the inclusion process (6).


A total of 83 papers were included. Supplementary Table 2 shows, in alphabetical order, a summary of the studies that were selected based on the eligibility criteria. The purpose, the sample features, the measures and tasks for testing AM, and the main outcomes of each study were shown in the table (See Supplementary Table 2).




3 Results


3.1 Study methodology

The heterogeneity in study design across the reviewed literature can be categorized into five main methodological approaches. Cross-sectional case–control studies constituted the predominant approach (23, 37, 39–49), allowing for direct comparison between AD patients and healthy controls at a single time point. Correlational neuroimaging studies (50–54) investigated the relationship between AM performance and neural substrates using various imaging techniques. Longitudinal designs were less common but provided valuable insights into memory deterioration over time (36, 55–57). Experimental interventions were implemented in several studies (11, 49, 58, 59) to test specific memory enhancement techniques. Finally, within-subjects experimental designs (22, 60–65) examined how different conditions (e.g., music, odors) affected AM retrieval in the same participants, providing more controlled comparisons while minimizing the influence of individual differences. The distribution of studies based on methodology is represented in Figure 2.
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FIGURE 2
 Study methodologies used in AD research.




3.2 Autobiographical memory assessment

The studies examining AM in AD employed a variety of assessment tools, revealing methodological heterogeneity that warrants careful interpretation. The most frequently used instrument was the Autobiographical Memory Interview (AMI), implemented in numerous studies (21, 36, 39, 41, 42, 52, 60, 66–76). The Test Episodique de Mémoire du Passé (TEMPau) was another widely used instrument (22, 58, 59, 61, 63, 64, 77–81). Several researchers employed the Autobiographical Interview (AI) or adapted versions of it (21, 37, 40, 44, 82–85). The Autobiographical Memory Test (AMT) was used in studies focusing on memory specificity (43, 46, 86). Other assessment tools included the Self-Defining Memory Task (SDM) (87) in studies examining identity and self-concept (45, 88, 89), the Extended Autobiographical Memory Inventory was used by Hirjak (54) and Seidl (90) and the Episodic Autobiographical Memory Interview (EAMI) implemented by Rodrigues (91) and Glachet (62). Several studies used the Remember/Know paradigm to assess autonoetic consciousness (53, 78, 92). More specialized approaches included music-evoked and odor-evoked autobiographical memories (22, 57, 60–64, 79, 93–95, 96) and life narrative methods (47, 48, 96, 97). The various AM assessment tools used across studies are visually presented in Figure 3.
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FIGURE 3
 Autobiographical memory assessment tools used in AD research.




3.3 Disease severity progression

The reviewed studies encompassed a spectrum of disease severity, which can be categorized into four distinct stages of progression. Studies focusing on preclinical and prodromal stages included participants with mild cognitive impairment (MCI) and those at high risk for developing AD (21, 47, 50, 54, 86, 90). Mild AD was the most common severity level studied (Mini Mental State Examination- MMSE scores typically 21–26), featured in numerous investigations (11, 20, 22, 38, 49, 58–60, 62, 77, 79, 89, 98–103). Moderate AD studies (MMSE scores 16–20) provided insights into more advanced memory deterioration (5, 49, 61, 74, 93, 96). Several studies included participants with severe AD (MMSE scores below 16), revealing patterns of severe autobiographical memory loss (82, 104). Importantly, some investigations spanned multiple severity levels, enabling examination of the progression of AM impairment across the disease continuum (46, 68, 69, 72, 105). The Distribution of AD Severity in Studies is shown in Figure 4.
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FIGURE 4
 Distribution of AD severity in studies.




3.4 General deficits of autobiographical memory in Alzheimer’s disease

With the progression of AD, there’s a general decline in AM, but the rate and pattern of this decline can vary across different components of AM (21, 36–43, 55, 56, 66–71, 86, 90, 91, 96–99, 104–106).

This decline manifests in multiple dimensions of AM functioning. Firstly, AD patients exhibit consistent and significant impairments in AM performance relative to HC across diverse empirical investigations (36, 38, 44, 60, 100). Secondly, deficits are observed in both the episodic and semantic components of AM, with a disproportionate impairment typically evident in the episodic domain (67, 90, 100). AM deficits are detectable in the prodromal and early stages of AD and demonstrate a progressive deterioration that correlates with disease advancement (39, 68).

Moreover, it was demonstrated that HC could selectively inhibit episodic AM, while patients with mild AD showed impaired intentional inhibitory processes for both episodic and semantic AM, suggesting that inhibitory deficits may precede general AM deterioration in AD (100). Over 18 months, the episodic memory of HC patients remained stable, with no signs of decline, while the amnestic mild cognitive impairment (aMCI) group manifested a less pronounced decline in episodic memory compared to AD (36).

Furthermore, studies have also highlighted the complexity of AM impairment in AD, including deficits in specificity (37, 40, 45–48, 58, 59, 82, 88, 100, 101, 107, 108), emotional content (37, 46, 50, 61, 77, 83, 102), and temporal distribution of memories (38–40, 51, 52, 56, 68, 69, 78, 90, 109).



3.5 The specificity of autobiographical memory in Alzheimer’s disease

AD patients consistently produce less specific and more generalized AMs compared to HC (37, 40, 43, 100, 107). This pattern is reflected in AM narratives, with the majority of the studies reporting a reduction in internal (episodic) details and an increase in external (semantic) details in AD patients (37, 38, 84).

While this pattern is generally consistent, some variations have been observed. For instance, Strikwerda-Brown et al. (108) found that AD patients provided significantly more specific episode external details compared to HC. Notably, the loss of specificity is not uniform across the lifespan, as it affects memories from different life periods but is often more pronounced for recent memories (37, 82). Patients with semantic dementia (SD) exhibited a relative preservation of recent AMs compared to memories from more distant periods. In contrast, individuals with behavioral variant frontotemporal dementia (bvFTD) and AD demonstrated a consistent impairment in recalling specific and detailed AMs across all life periods, regardless of whether they were asked to recall freely or were provided with prompts.



3.6 Emotional components of autobiographical memory in Alzheimer’s disease

The emotional valence of AMs in AD patients showed mixed patterns across studies. Some research suggested that AD patients exhibit a positivity bias, recalling more positive than negative memories compared to HC (20, 61, 77). However, contrasting findings by Meléndez et al. (46) indicated a tendency toward emotional neutrality, with AD patients showing fewer positive and negative memories but more neutral ones compared to HC and MCI groups. Despite these variations in emotional valence, the emotional intensity of memories is sometimes preserved in AD, even with reduced specificity (50, 98).

Overall, emotional regulation in AM recall appears altered in AD, with patients demonstrating different patterns of emotional processing compared to HC (37, 83).



3.7 Temporal gradient of autobiographical memories in Alzheimer’s disease

Many studies reported a temporal gradient in AD, with better preservation of remote memories compared to recent ones (51, 52, 56, 68, 69). Recent memories were typically more impaired, with significant deficits observed for events from the past few years (23, 39, 51, 90, 109). However, this pattern is not universal. Addis et al. (38) found deficits in both recent and remote AMs, while Rauchs et al. (78) observed relatively better recall for very recent events (today/yesterday) compared to intermediate periods.

Interestingly, the reminiscence bump (enhanced recall for events from young adulthood) is often preserved in AD, although these memories may be less specific than in HC (66, 97).

These findings highlight the complexity of AM impairment in AD and suggest that factors beyond mere temporal distance may influence memory preservation and retrieval.

Additionally, research has shown that different types of cues can differentially affect AM retrieval in AD patients (22, 49, 57, 60–65, 79, 80, 93, 94, 103, 110), suggesting that the method of memory elicitation is crucial in assessing AM deficits.

Studies have also demonstrated the relationship between AM deficits in AD and other neurological disorders (41, 67, 72, 84, 85, 92), as well as changes in the sense of self (20, 45, 53, 73, 74, 81, 89, 111–113), emphasizing the importance of a comprehensive approach to understanding AM in this condition.

The fluctuating nature of AM impairment across different stages of AD (21, 37, 43, 55, 56, 70, 71, 86, 91, 97, 98, 105, 106) also suggests that a classification based solely on disease severity may not capture the full complexity of AM deficits.



3.8 Effects of different stimuli on autobiographical memory retrieval in Alzheimer’s disease

Various studies have examined the effectiveness of different stimuli in AM retrieval among AD patients. Regarding visual stimuli, Kirk et al. (49) demonstrated that concrete objects were more effective than words, while Lopis et al. (94) found that pictures outperformed olfactory stimuli. Studies by Glachet et al. (62, 64, 65) revealed that odors significantly improved memory retrieval and access to self-concept in AD patients. Music proved particularly effective, as evidenced by research from Irish et al. (60), Baird et al. (57, 95), and Cuddy et al. (93). El Haj et al. (22) conducted a series of in-depth studies on music: in 2012, they discovered that participant-chosen music evoked more specific memories; in 2013, they observed linguistic improvements in AD patients’ autobiographical narratives during music listening (63); in 2015 (79), they showed that self-chosen music produced more self-defining memories than researcher-chosen music or silence. In 2018, they compared olfactory and musical cues (80), while in 2020, they demonstrated the benefits of using pictures alongside verbal instructions (103). Baird et al. compared the effectiveness of music and photographs (57, 95), while Rasmussen et al. (110) used films, observing an increase in involuntary memories and emotional reactions in AD patients.



3.9 Relationship between autobiographical memory and the sense of self in Alzheimer’s disease

Research on the relationship between the sense of self and AM in AD revealed a complex picture (53, 74, 89, 111). AD patients have difficulties retrieving specific AMs and episodic details compared to healthy older adults, but personal semantic memories tend to be better preserved (45, 73). Despite these memory impairments, research suggested that AD patients in mild to moderate stages can still retrieve some self-defining memories that contribute to their sense of identity (45, 73, 79).

Interestingly, El Haj et al. (112) found that AD patients demonstrated an ability to reflect on their sense of self-continuity by retrieving AMs, particularly when wanting to feel they are the same person as before (81).

The emotional valence and integration of self-defining memories also appear relatively intact in mild AD compared to the healthy group (61). Furthermore, AD patients rate their self-defining memories as central to their identity and contributing to self-continuity at similar levels to healthy older adults (111).



3.10 Comparison with other neurological disorders

AM impairments in AD show both similarities and differences compared to other neurological conditions. For instance, AD patients showed impaired AM but relatively preserved semantic memory, while SD patients exhibited severely impaired semantic memory but relatively preserved AM (67, 92).

Moreover, SD patients often show a reversed temporal gradient compared to AD, with better preservation of recent memories (23, 67, 72, 85).

Patients with bvFTD may show different patterns of AM impairment compared to AD, particularly in emotional content and self-reference (37).

Logopenic Progressive Aphasia (LPA) patients demonstrated widespread deficits in spontaneous recollection across all temporal epochs, with their performance matching that of AD patients at comparable stages of illness progression.

The pattern of AM deficits can help differentiate AD from other forms of dementia and MCI (41).



3.11 Neural correlates of autobiographical memory in Alzheimer’s disease

Neuroimaging studies have identified several brain regions associated with AM deficits in AD. For instance, hippocampal atrophy is consistently linked to impaired episodic AM (23, 39, 40, 51, 52, 54, 75, 114). Moreover, prefrontal cortex dysfunction is associated with reduced specificity and organization of AMs (40, 44, 52, 75). Posterior cortical regions, including the precuneus and retrosplenial cortex, are implicated in the retrieval of AMs (75, 78, 85, 115). Neural correlates common to both recent and remote periods were identified, including the hippocampus, medial prefrontal, and frontopolar cortices, and the forceps minor and left hippocampal portion of the cingulum bundle (40, 56, 76, 85). The neural substrates of AM in AD show both commonalities and differences compared to healthy aging, reflecting both normal age-related changes and pathological processes (40, 75). Additionally, disrupted connectivity between the hippocampus and prefrontal regions, and between temporal and frontal networks has been observed, with compensatory activation patterns in the left inferior frontal gyrus, ventromedial prefrontal cortex, and left lingual gyrus (85). These neural changes correlate with episodic memory performance, semantic memory deficits, executive function measures, and general cognitive decline, following a progression pattern that initially involves the hippocampus, then fronto-temporal networks, and finally posterior cortical regions (50, 52, 78, 85).




4 Discussion

The results of the selected studies, examining AM in AD, as summarized in Supplementary Table 2, revealed significant differences between AD patients and controls, with important clinical implications.

Observing the general deficits of AM in AD, it is clear that AM plays a crucial role in disease progression. This may reveal a broad cognitive decline and distinct patterns across episodic and semantic memory components, which could serve as early diagnostic markers and targets for intervention. Regarding the specificity of AM in AD, the findings reveal a consistent pattern of reduced specificity and increased generalization in AM narratives compared to HC.

A notable temporal pattern emerges, as most studies indicate that AD patients better preserve remote memories compared to recent ones, maintaining a “reminiscence bump” for young adulthood events. However, this pattern shows variations, suggesting that memory preservation is influenced by factors beyond mere temporal distance. Interestingly, research demonstrates that various stimuli can enhance AM retrieval, with self-chosen music, concrete objects, and odors proving particularly effective compared to traditional verbal cues.

Despite these impairments in retrieving specific AM, AD patients in mild to moderate stages maintain some ability to access self-defining memories and demonstrate a preserved sense of self-continuity. From an emotional perspective, findings highlight mixed patterns of emotional valence that could have significant implications for understanding how emotional regulation is altered in this population, suggesting the need for nuanced therapeutic approaches.

The distinctiveness of AM impairment in AD becomes particularly evident when compared to other neurological conditions, with AD patients showing unique characteristics compared to SD, bvFTD, and LPA. These insights not only enhance our comprehension of cognitive decline in AD but also highlight potential differences in memory preservation across various dementia types, which can inform targeted therapeutic approaches and diagnostic criteria.

Neuroimaging studies further illuminate this understanding, revealing that AM deficits in AD are associated with widespread brain changes, particularly in the hippocampus, prefrontal cortex, and posterior cortical regions. These changes follow a specific progression pattern from hippocampal to posterior cortical involvement, with disrupted connectivity patterns that provide a neural basis for the observed memory impairments.

When interpreting these findings, it is essential to consider the methodological approaches employed across literature. The heterogeneity in study design presents both challenges for synthesis and opportunities for comprehensive understanding. Cross-sectional case–control studies constituted the predominant approach (23, 37, 39–49) allowing for direct comparison between AD patients and HC at a single time point. This methodology provides valuable snapshots of cognitive differences but cannot capture the dynamic progression of autobiographical memory decline. Correlational neuroimaging studies (50–54) investigated the relationship between AM performance and neural substrates using various imaging techniques, offering critical insights into the neurobiological underpinnings of memory impairment. These studies have been instrumental in establishing connections between structural changes, particularly in hippocampal regions, and specific patterns of AM deficits. Longitudinal designs, though less common in the reviewed literature (36, 55–57), provided valuable insights into memory deterioration over time. These studies are particularly valuable as they allow tracking the trajectory of AM decline across disease progression, potentially identifying crucial transition points where intervention might be most effective. Experimental interventions implemented in several studies (11, 49, 58, 59) tested specific memory enhancement techniques, offering promising directions for clinical applications. Within-subjects experimental designs (22, 60–65) examined how different conditions (e.g., music, odors) affected AM retrieval in the same participants, providing more controlled comparisons while minimizing the influence of individual differences. These designs are particularly valuable for identifying personalized approaches to memory support that might be effective across different stages of the disease.

Moreover, literature reveals a substantial variety of assessment instruments, reflecting the multifaceted nature of AM and researchers’ evolving methodological approaches. Among these tools, AMI was most commonly employed (21, 36, 39, 41, 42, 52, 60, 66–76), likely due to its comprehensive evaluation of both personal factual knowledge and specific event recollection across the lifespan. This approach facilitates examination of memory changes through different life stages and temporal patterns. Researchers frequently utilized the TEMPau (22, 58, 59, 61, 63, 64, 77–81) when investigating experiential and conscious aspects of memory retrieval. The AI methodology and its variations (21, 37, 40, 44, 82–85) proved valuable for quantifying the balance between episodic details and semantic elaboration in personal narratives, highlighting the tendency toward overgeneralization in AD. For investigations specifically targeting memory specificity, the AMT (43, 46, 86) offered a structured approach to measure generalization patterns. Identity-focused research often employed the SDM (45, 88, 89), while specialized protocols for Extended Autobiographical Memory (54, 90) and the EAMI (62, 91) addressed different aspects of recollection. The subjective experience of remembering was evaluated through the Remember/Know paradigm (53, 78, 92) in several studies. Innovative approaches using sensory stimuli to evoke memories—particularly through music (22, 57, 63, 79, 80, 93, 95) and odors (60–62, 64, 94)—and naturalistic life story methods (47, 48, 96, 97) contributed unique perspectives on memory accessibility and content in AD. This methodological diversity reflects the multifaceted nature of AM and highlights the need for comprehensive assessment protocols that capture both quantitative deficits and qualitative changes in memory experience. Future research would benefit from incorporating multiple assessment approaches within single studies to allow for direct comparison of different memory components and to better characterize the complex pattern of preservation and impairment in AD.

Understanding the trajectory of autobiographical memory impairment requires examining performance across the continuum of AD severity. Our review identified distinct patterns of investigation across the disease spectrum. At the earliest stage, researchers examined prodromal manifestations in participants with MCI and those with genetic or biomarker risk factors for developing AD (21, 47, 50, 54, 86, 90). These studies have proven crucial for identifying autobiographical memory changes that may precede clinical diagnosis, potentially serving as early cognitive markers. Indeed, comparisons between AD patients, individuals with MCI, and controls provide valuable insights into the trajectory of AM decline. Research suggests that while MCI patients often show intermediate levels of impairment, their AM performance is generally closer to that of controls than AD patients, particularly for recent memories (39, 86). This pattern of decline could potentially aid in early detection and differentiation between normal aging, MCI, and AD. The majority of research concentrated on mild AD (11, 20, 22, 38, 49, 58–60, 62, 77, 79, 89, 98–103), capturing AM function at a stage where impairment is clinically significant, yet patients retain sufficient cognitive resources to meaningfully engage with complex assessment protocols. Research on moderate AD (5, 49, 61, 74, 93, 96) documented more pronounced deficits, while investigations into severe AD (82, 104) revealed the most pronounced patterns of AM deterioration. Particularly informative were the cross-sectional studies spanning multiple severity levels (46, 68, 69, 72, 105), which illuminated how different components of AM (semantic knowledge versus episodic detail, recent versus remote events) deteriorate at varying rates and patterns as the disease advances. This staged approach to examining AM across disease progression reveals not merely quantitative decline but qualitative shifts in memory characteristics and strategies for retrieval, with implications for both theoretical models of memory systems and practical approaches to cognitive support. The staging of disease severity across studies raises important considerations for clinical practice. The identification of AM declines in preclinical and early stages suggests potential value as a diagnostic marker. However, the heterogeneity in assessment approaches and the variability in how disease severity was operationalized across studies highlight the need for standardization in both assessment protocols and severity classification to enhance comparability across research and clinical settings.

While staging approaches illuminate the temporal evolution of AM deterioration across disease progression, comparative analyses provide complementary insights into the qualitative nature of these deficits. Bridging these perspectives enhances our understanding of both the progression and manifestation of memory impairments. Consistently through studies, AD patients demonstrate a marked impairment in AM compared to their healthy counterparts. This impairment involves a reduced ability to retrieve AMs, a tendency to recall fewer specific details, and longer retrieval times (36, 37, 98). The findings suggest a broad impact of AD on the ability to access and recount personal life experiences, which could potentially serve as an early marker for diagnosis and disease progression monitoring (68).

An important aspect to consider in understanding AM deficits in AD is their relationship with other impaired cognitive domains. AM deficits in AD are strongly linked to impairments in executive functions (36, 98). Research demonstrates that the ability to retrieve and reconstruct specific personal memories depends on executive processes such as organization, planning, and strategic memory search (37, 69). Multiple studies have found significant correlations between executive function measures and AM performance, suggesting that the reduced memory specificity in AD patients stems from executive dysfunction rather than operating in isolation (20, 58). For instance, El Haj et al. (99) observed that cognitive flexibility correlated with and predicted the similarity between past and future thinking in both AD and HC (20). This highlights the role of executive functions in not only retrieving memories but also in constructing future scenarios based on autobiographical information (38). AD patients, who typically have impaired executive functions, show deficits in both remembering past events and imagining future events. Specifically, AD patients generated fewer internal (episodic) details for both past and future events compared to HC, even when controlling for verbal fluency abilities. Therefore, working memory deficits, common in AD, can impair the ability to integrate and organize details of personal memories (38). This could partly explain the tendency of AD patients to produce more generalized and less coherent autobiographical accounts.

Furthermore, attention and processing speed, often compromised in AD, influence the ability to access and retrieve autobiographical information efficiently (23). This can contribute to the longer retrieval times observed in AD patients during AM tasks. Irish and colleagues (23) demonstrated that AD patients exhibit significant difficulties in recalling contextual details across multiple life epochs, which is likely related to these attentional deficits. The researchers observed that source memory deficits due to frontal dysfunction characteristic of the AD pathological process disrupt autonoetic event recall. This frontal impairment is particularly relevant as these regions normally facilitate access to sensory and perceptual details stored in posterior brain regions through the personal knowledge base. Consequently, AD patients develop an impoverished capacity to generate the egocentric or self-referential imagery necessary for rich autobiographical recall, resulting in the production of fragmented and depersonalized accounts of what were once emotionally evocative events. These attentional and processing limitations represent another dimension of cognitive dysfunction that contributes to the overall AM impairment profile in AD, interacting with the memory consolidation and retrieval deficits previously discussed.

Interestingly, Benjamin et al. (107) found that in AD patients, there was a significant positive correlation between semantic fluency and AM performance (107). This suggests that the ability to generate and organize semantic information may support AM retrieval, underscoring the complex interplay between various cognitive processes in AM function. Interestingly, while semantic fluency was predictive of episodic AM, measures of phonemic fluency and working memory showed no significant relationships with episodic AM retrieval (107). This pattern suggests that the complex interplay between cognitive processes in AM function may be particularly dependent on semantic processing abilities, with clinical implications for developing structured external memory aids that follow hierarchical organization to help compensate for semantic fluency deficits in neurodegenerative conditions (107). This integrated perspective on the relationship between AM and other cognitive domains provides a more nuanced understanding of the cognitive deficits in AD. It suggests that AM impairment is not an isolated symptom but part of a broader pattern of cognitive dysfunction. This holistic view can inform both theoretical models of AD and the development of comprehensive, multi-domain cognitive interventions for patients with AD.

Furthermore, the deficit in retrieving specific autobiographical memories has been associated with a diminished capacity for mental time travel - the ability to mentally relive past events (98). When individuals with AD struggle to access detailed AMs, their recollections tend to lose contextual richness and become more abstract or generalized. This process transforms their memory experience from vivid mental recreation of past events to merely recognizing that something happened without the accompanying phenomenological details (98). This connection highlights the intricate relationship between the specificity of autobiographical recall and the phenomenological experience of remembering.

Interestingly, many studies report a temporal gradient in memory impairment among AD patients, often referred to as Ribot’s law (116). This phenomenon describes the relative preservation of remote memories compared to more recent ones, indicating that the disease process may differentially affect memories from different life periods (41, 66). This pattern contrasts with the typical recency effect observed in healthy aging, where recent memories are often more accessible. The findings from Berntsen and colleagues (66) add further complexity to this picture by identifying a “reminiscence bump” in AD patients, showing better preservation of memories from early adulthood (ages 6–30) compared to later periods. This suggests that rather than a simple linear decline in memory access from remote to recent times, AM in AD follows patterns partly reflective of normal memory organization, but without the recency effects typically seen in healthy adults. These memory patterns may be related to how the disease differentially affects brain structures involved in memory consolidation and retrieval, as well as the possible protective role of repeated rehearsal and emotional significance of early life events.

When examining the components of AM, research indicates that personal semantic memory (factual knowledge about one’s life) tends to be better preserved in AD patients compared to episodic memory (recall of specific events) (90). However, it’s important to note that both components show impairment relative to HC, suggesting a widespread effect of AD on AM systems. The study by Seidl and colleagues (90) demonstrates a clear dissociation between semantic and episodic autobiographical memory, with episodic memories—particularly the richness of details—being impaired early in the course of AD or even in the preclinical phase (MCI), while semantic memories remain relatively intact until moderate stages of the disease. This pattern aligns with the multiple trace theory, which proposes separate neural systems for semantic and episodic memories. While semantic memories become gradually independent from hippocampal structures through ‘corticalization,’ episodic memory retrieval requires ongoing reconstructive interaction between the hippocampus and neocortex. The research also identified interesting temporal gradients, with moderate and severe AD patients showing reduced semantic recall for recent periods compared to remote ones, supporting Ribot’s gradient (116).

Neuroimaging studies have provided valuable insights into the neural correlates of AM deficits in AD. Several studies have reported associations between AM impairment and structural or functional changes in brain regions such as the hippocampus, medial prefrontal cortex, and posterior cortical areas (51, 52). Of particular interest is the progressive change in hippocampal volume, which follows a continuum from healthy elderly individuals to those with AD. As noted in recent research, hippocampal volume changes gradually intensify, ranging from healthy elderly individuals exhibiting an intact hippocampal structure to aMCI individuals experiencing smaller hippocampal subfields, and finally, to AD patients presenting severe atrophy in all the hippocampal subfields (54). This pattern of hippocampal atrophy may explain the observed deficits in both episodic and semantic aspects of AM. While episodic memory impairment is a well-established feature of AD, the decline in personal semantic memory is also noteworthy. A possible explanation for these findings is that the initial consolidation of personal semantic facts depends on the hippocampus; therefore, it is also susceptible to early hippocampal damage (68). This suggests that even seemingly preserved aspects of AM, such as personal semantic information, may be vulnerable in the early stages of AD due to hippocampal deterioration. These findings not only enhance our understanding of the neurobiological basis of memory deficits in AD but also suggest potential biomarkers for disease progression and targets for intervention. The gradual nature of hippocampal changes also underscores the potential for early detection and intervention, highlighting the importance of longitudinal studies in tracking AM changes from healthy aging through MCI to AD.

The impact of AM impairment extends beyond cognitive function, significantly influencing the quality of life and well-being of AD patients. Studies have shown that difficulties in recalling personal experiences can affect social interactions, sense of identity, and overall autonomy (45, 112). This highlights the profound role that AM plays in maintaining a sense of self and underscores the importance of addressing these deficits in holistic patient care. Understanding these interrelationships is crucial for developing more targeted and effective interventions. Therapeutic approaches aimed at improving executive functions or working memory could have indirect beneficial effects on AM. Likewise, strategies to support AM retrieval could potentially strengthen other cognitive domains.


4.1 Future research directions

Looking towards the future, several promising avenues for research and intervention emerge. The use of sensory cues (such as music, odors, or images) to enhance AM retrieval in AD patients has shown encouraging results (61, 63, 95). Future studies could focus on developing and refining these techniques, potentially incorporating digital technologies to support AM in daily life. Additionally, interventions based on reminiscence therapy or life story work could be further explored as ways to maintain AM function and support quality of life in AD patients.

Building on our understanding of AM processes, recent research enables a comprehensive framework for examining AM deficits in AD. The distinction between construction and elaboration phases, established by Addis and colleagues (117), provides one key dimension for understanding AM impairment. Their groundbreaking study demonstrated that memory construction engages the hippocampus early in retrieval, while elaboration activates a broader autobiographical network. Daviddi and colleagues (118) confirmed through meta-analysis that these phases rely on distinct neural substrates, with construction uniquely engaging the ventromedial prefrontal cortex, right hippocampus, and left angular gyrus, whereas elaboration distinctively activates the right inferior frontal gyrus.

Complementing this temporal framework, Conway and Pleydell-Pearce’s (27) distinction between direct and generative retrieval offers another critical dimension. Direct retrieval allows immediate access to episodic details through specific cues, while generative retrieval requires a more effortful, strategic search process. Daviddi et al. (119) expanded this understanding by demonstrating that direct retrieval primarily engages self-referential regions (anteromedial prefrontal cortex and posterior cingulate cortex), while generative retrieval activates the ventromedial prefrontal cortex, associated with schematic memory and strategic search processes.

These complementary frameworks create a powerful model for investigating AM deficits in AD. Since AD typically begins with medial temporal lobe atrophy before progressively involving frontal regions, patients might experience an earlier impairment in direct retrieval (dependent on hippocampal integrity) and initial construction phases, followed by deterioration of generative retrieval and elaboration capabilities (reliant on prefrontal functions) as the disease progresses. Longitudinal studies integrating these perspectives could provide unprecedented insights into the progression of AM deficits in AD, potentially guiding the development of targeted cognitive interventions that address specific retrieval mechanisms and processing stages most vulnerable at different disease stages.




5 Limitations

However, it’s important to address the methodological limitations present in the current body of research. Many studies have relatively small sample sizes, which can limit the generalizability of findings.

A limitation of this systematic review is the considerable methodological heterogeneity among the included studies, which substantially hinders direct comparison of results (23). The assessment of AM in AD patients was conducted using a wide array of instruments and approaches. These instruments, ranged from standardized tests such as the AMI (21, 36, 39, 41, 42, 52, 56, 60, 66–76) and the TEMPau Scale, employed in several studies (20, 22, 58, 59, 61–64, 77–80, 98, 99, 101, 103, 112, 113, 115) to specialized instruments like the Self-Defining Memory Task (SDM) (87, 89, 111) and the AMT. Additionally, some studies employed novel or adapted methods focusing on specific aspects of AM, such as self-related statements in odor conditions or involuntary autobiographical memories (65). Various fewer common tools were also utilized, including the Extended AM Interview (54, 90), Autobiographical Fluency Test (56), and the Remember/Know paradigm (53, 78, 91, 92, 120–123).

This diversity in assessment methods reflects the complexity of AM as a cognitive function and the different research questions explored. However, it severely compromises the ability to make direct comparisons across studies. The lack of a standardized approach to measuring AM in AD patients undermines the possibility of drawing robust general conclusions.

Considering this methodological heterogeneity, we opted for a systematic review approach rather than a meta-analysis. This decision allows us to qualitatively synthesize findings from diverse studies, providing a comprehensive overview of the current research landscape while acknowledging the challenges in directly comparing results across different methodologies.

Future research should aim for larger, more diverse samples and standardized assessment protocols to enhance the robustness and comparability of findings.

In conclusion, these findings underscore the significant impact of AD on AM and suggest potential areas for intervention. The observed deficits have profound implications for patients’ daily lives, social relationships, and sense of self. As research progresses, a deeper understanding of AM in AD could lead to improved diagnostic tools, more effective interventions, and ultimately, a better quality of life for individuals living with Alzheimer’s disease.
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