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Introduction

Autobiographical memory (AM) is a memory system which consists of different 
kinds of knowledge pertaining to oneself. It has both episodic and semantic components 
[1,2]. Whereas the episodic AM consists of personal experiences related to specific 
objects, people and events happened at a particular time and place, the semantic 
components deals with general knowledge and facts about the world. 

Normal aging process is generally associated with change in various cognitive 
domains including memory. Up to 10% of persons above 70 years and about 20%-40% of 
individuals above 85 years have clinically identifiable memory problem [3]. The episodic 
component of AM declines with age, possibly as a result of decline in white matter 
integrity [4,5]. It has been documented that healthy older adults showed a significant 
reduction of episodic details of autobiographical memories of past events than younger 
adult [6,7]. Episodic autobiographical memories deteriorate more with age, regardless 
of the time periods being tested than did personal semantic memory [6,8]. Rubin (2002) 
found that in control subjects, autobiographical memories from adolescence and early 
adulthood were remembered better than autobiographical memories from other time 
periods, a phenomenon known as the reminiscence bump [9].

Memory impairment is the most common cognitive symptom of dementia. 
Impairment of AM may vary in different type of dementia depending on the differences 
of brain pathology [10,11]. This may be due to widespread cortical damage such as 
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Abstract
Background: Autobiographical memory (AM) is a memory system consisting of 

different kinds of knowledge about oneself. The different subtypes of AM have been studied 
in Alzheimer disease (AD) and semantic dementia but there are only few studies available 
in vascular dementia (VaD) despite its high prevalence in Asian countries.

Objectives: To compare the impairment of AM between healthy elderly subjects, AD 
and VaD patients of eastern India.

Methods: Consecutive AD and VaD patients and healthy elderly relatives of patients 
attending the institute were recruited for the study. Patients of AD and VaD were matched 
for age, education, and general levels of cognitive and everyday functioning. The 
Autobiographical Memory Interview (AMI) Scale was used to assess the AM. General 
Health Questionnaire (GHQ-12), Bengali Mental State Examination, Clinical Dementia 
Rating scale and standard definition were used for assessment of each subject in the study.

Results: There were 30 patients each of AD and VaD, and 100 controls for the study. 
Patients of AD and VaD performed poorly in both semantic and episodic AM relative to 
controls. Mean scores of VaD were better in all the variables than AD. AD patients showed 
severe impairments in recent life section autobiographical incident than VaD and controls. 
VaD patients had problems in expressing their thoughts in a consistent manner.

Conclusions: Patients with dementia exhibited deficits in remembering past events 
and generating fewer external and internal episodic details than normal controls. Patients of 
AD exhibit more deficits than VaD in remembering the past events. Most of the VaD patients 
had problems in expressing their thoughts in a consistent manner.

Keywords: Alzheimer disease, Autobiographical memory, Autobiographical Memory 
Interview, Vascular dementia, India
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Alzheimer disease (AD), focal damage(s) as in vascular dementia 
(VaD) or problems with the interconnections as occur in corpus 
calossal lesion. 

Autobiographical memory loss is a prominent feature in AD, 
which is accompanied by a decrease in episodic memory [12]. In 
AD, impairments of AM are often associated with lesion in the 
medial prefrontal, medial and lateral parietal and medial and 
lateral temporal regions [13]. Most of the studies have accepted 
that human hippocampus is involved in episodic memory [14-
16]. Several studies have documented the AM loss for past 
experiences in early AD by using different test instruments [17-
21]. Some studies have documented certain level of impairment 
in both semantic and episodic components of AM in AD with the 
help of Autobiographical Memory Interview (AMI) [22].

While majority of the studies on AM impairment focused on 
AD and semantic dementia, only few studies have attempted to 
explore this in VaD [23-25]. One study documented that episodic 
memory impairment was severe in AD whereas subjects with 
subcortical VaD were more impaired in semantic memory 
and executive/attentional functioning, and visuospatial and 
perceptual skills [23]. Using Positron Emission Tomography, 
Reed, et al. (2000) found that episodic memory failure in patients 
with subcortical cerebrovascular disease was associated with 
the prefrontal lobe mechanism, whereas memory performance 
in patients with AD was correlated with left hippocampal and 
left temporal lobe mechanism [26]. Patients with subcortical 
VaD showed widespread diffuse changes in brain, including 
myelin loss in the frontal lobe white matter [27]. Baddeley and 
Wilson (1986) had noted that such patients can access lifetime 
period and general events, but cannot recall specific and detailed 
autobiographical memories [28]. Additionally, these individuals 
may produce incorrect memories. Budson and Price (2001) 
noted that VaD could cause episodic memory loss by impairment 
of connection with the frontal lobe [29]. If the frontal lobe is 
damaged, the circuit fails with the medial temporal lobes and 
the memories become distorted and inaccurate. Two studies 
have shown that the frontal lobes are particularly, though not 
exclusively, susceptible to the effects of vascular lesions [30]. 
In VaD, the patients may lack consistency while describing the 
events but they rarely lack their personal identity. They remember 
things without sequence or logic.

The autobiographical memory recall test is more revealing 
than MMSE in assessing the clinical memory function, a key 
factor in determining the definitive evaluation of dementia 
[31]. The study from Washington shows that AM test correlates 
significantly with the dementia severity rating scale (Clinical 
Dementia Rating scale) [32].

Cultural factors also play an important role in brain functions 
[33-35]. There are certain societies or ethnic groups having a 
significant variation in types of dementia. 

AD may be more common in Western Europe and North 
America, with the exception of American Indians [36]. However, 
Russia, India, Japan and China may have a less AD and more VaD 
compared to Western Europe and North America [37]. Despite 
a huge burden of VaD there is dearth of studies of AM in VaD 
in the literature. High prevalence and incidence of stroke and 
consequent increase burden of VaD in India [38] encouraged us 
to conduct this study.

Thus we plan to conduct this study with a view to compare the 
Autobiographical Memory impairment in AD and VaD patients 
relative to healthy elderly people in a neurological institute of 
eastern India. This may help clinicians in differentiating the two 
major subtypes of dementia in view of overlapping radiological 
findings and lack of autopsy validation especially in resource-
poor countries.

Methods
The participants in this study were Bengali speaking 

subjects of middle class background. Each patient was seen 
by a neurologist (AB or SP), along with neuropsychological 
assessment (done by PB) at the Cognitive Clinic, Bangur Institute 
of Neurosciences, Kolkata and each had a MRI scan. Patients were 
recruited consecutively attending the clinic. Thirty AD patients 
were included following the National Institute of Neurological 
and Communicative Disorders and Stroke (NINCDS) and the 
Alzheimer’s Disease and Related Disorders Association (ADRDA) 
criteria [39]. The VaD patients were selected from the clinic using 
NINDS-AIREN (National Institute for Neurological Diseases and 
Stroke Association –Association International pour la Recherche, 
et al. Enseignement en Neurosciences) criteria [40]. Those with 
substantial subcortical white matter pathology on T2 weighted 
magnetic resonance imaging (MRI) together with vascular risk 
factors plus a history of transient ischemic attacks (TIA) or focal 
neurological signs on examination were diagnosed as subcortical 
VaD. A total 30 VaD were recruited for the study, of which 22 had 
subcortical VaD and 8 had multi-infarct variety. 

The inclusion criteria were as follows: (i) Age range of 50 
years and above, (ii) a minimum of Class VI education, (iii) Clinical 
dementia rating scale (CDR) range 0.5 to 2, (iv) Able to read and 
write Bengali, (v) Bengali Mental State Examination Score (BMSE) 
≤ 26 [41]. Subjects were excluded for the following criteria: (i) a 
history of co-morbid psychiatric and/or neurological disorder, 
(ii) history of head injury or central nervous system infection, (iii) 
history of alcohol or other substance abuse, (iv) presenting with 
medical conditions such as hepatic, renal and pulmonary disease, 
systemic infection or metabolic encephalopathy, (v) significant 
language, visual and hearing impairment. 

Healthy elderly subjects were recruited from the healthy 
relatives of patients attending the outpatient department of the 
Institute. Individuals scoring above the cut-off point of 2 on the 
General Health Questionnaire (GHQ) were excluded from the 
study population.

We recorded the demographic profile of the patients including 
the age of the subjects, gender, education, address, income, 
occupation, marital status. We used the Clinical Dementia Rating 
Scale (CDR) [42] to classify the stage of dementia as well as the 
level of everyday impairment. We have experience of using CDR 
in assessing patient of dementia in Bengali-speaking population 
[43]. The “Everyday Abilities Scale for India” (EASI) was applied 
to assess overall abilities like toileting, maintaining dress, 
communication, and decision-making required for day-to-day 
functioning [43]. 

Materials Used
Apart from CDR and EASI, we used following instruments to 

evaluate our patients. 
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General Health Questionnaire (GHQ-12)
The General Health Questionnaire (GHQ-12), a self- 

administering screening questionnaire consists of 12 items. 
This questionnaire has 100% sensitivity and 88% specificity, 
respectively [44,45]. It is widely used internationally to measure 
the mental health status of the individual. It measures the severity 
of a mental problem over the past few weeks using a 4 point Likert 
type scale (from 0 to 3). There is no time limit to complete it. Each 
item has four response possibilities (0 - not at all, 1 - no more 
than usual, 2 - rather more than usual, 3 - much more than usual). 
Total score ranging from 0 to 36. A score of below 2 signifies the 
subject does not have any cognitive or psychiatric disorder. There 
was no difficulty in its applicability in Bengali culture. It is quite 
easy to administer and the scoring procedure is also very simple. 

Bengali Validated Mini Mental State Examination 
(BMSE) and Kolkata Cognitive Screening Battery 
(KCSB)

BMSE and KCSB are validated instruments to assess adults for 
cognitive impairment. We used these instruments for both patients 
and control groups for assessing cognitive impairment [41]. 

Autobiographical Memory Interview Scale (AMI)
The semi structured autobiographical questionnaire assesses 

each participant’s ability to recall both general information 
(semantic component) and detailed specific events situated in 
time and space (episodic component) from between three time 
periods [22].

In the personal semantic schedule, subjects were asked to 
recall facts from their past life, relating to childhood, early adult 
life and more recent facts. 

In the autobiographical incident schedule, the participants 
were asked to recall autobiographical memories from same 
three time periods which were relevant to their personal lives 
(Childhood [referred to as Section A], Early adult life [Section B], 
Recent life [Section C]). As the study was conducted in a Bengali 
speaking population, original question information related to the 
last Christmas or Thanksgiving was replaced by Durga Puja or 
Bijoya greetings in the recent life section of Personal semantic.

The inter-rater reliability was determined by applying the 
AMI scale on 10 randomly selected normal subjects by two 
neuropsychologists. The inter-rater reliability measures for semi 
structured autobiographical questionnaire were ranged from 
0.75 to 0.92.

In the present study, we administered AMI to both patient and 
control groups for assessing autobiographical memory impairment.

Procedures
A total of 60 patients comprising of 30 each with AD and VaD 

and 100 normal subjects were included in the study. 

An informed consent was obtained from each participant and 
their family members for participating the study. The study was 
approved by the institutional ethics committee. 

Analyses
The differences between the groups were analysed using 

one way analysis of variance (ANOVA). Post hoc comparison was 
performed using Scheffe’s test to explore the significant group 
effects. 

Results
Out of 136 normal subjects initially recruited, 28 subjects 

were excluded as they fell above the cutoff point in the GHQ-12. 
Another 8 were rejected because they could not complete all the 
subtests. Thus, a total 100 normal subjects were finally available 
for analysis.

The demographic characteristics of patients and normal 
subjects are shown in Table 1. There were more men in AD 
group than women. The probable reason for this can be that the 
illness of women in Indian society is not given due importance as 
compared to that of men. 

Neuroimaging features of the patients are given in Table 2. 

One way analyses of variance revealed no significant 
difference between AD, VaD and control groups for age or years 
of education (both F values <2.5, p values >0.1). Statistical tests 
comparing AD and VaD on the BMSE, CDR, and EASI indicated no 
significant differences (t values <1, p values >0.1). 

Table 3 presents the means and standard deviations of the 
Autobiographical Memory Interview Scale for subjects with AD, 
VaD and normal controls. Dementia group i.e. patients of AD and 
VaD performed poorly as compared to normal control group 
in all the subcategories of AMI that includes semantic as well 
as autobiographical incidents. Mean scores of VaD were better 
in all the subcategories than AD. AD patients showed severe 
impairments in recent life section autobiographical incident 
than VaD and normal control subjects. Although VaD patients 
performed better than AD, most of them (80%) had difficulty in 
recalling the events and expressing their thoughts in a consistent 
manner.

In subgroup analysis we found subcortical VaD performed 
better than AD and multi-infarct variety of VaD in all aspects 
of autographical memory testing. However, their responses 
were inconsistent while recalling autographical incidents and 
semantics. While all VaD patients had preserved self-identity 
about 30% of patients with AD had loss of it. 

Post-hoc analysis of Scheffe’s test (Table 4) reveals that the 
patient groups (AD and VaD) differ from the normal group and 

Subjects n Gender
Men: Women Mean age (±SD) Mean education (±SD) Mean BMSE score (±SD)

AD 30 22:8 64.36 ± 8.27 10.93 ± 1.99 20.5 ± 4.5
VaD 30 18:12 64 ± 8.93 10.13 ± 1.85 22.4 ± 3.4

Normal groups 100 50:50 64.55 ± 7.66 10.97 ± 1.96 29.0 ± 2.0

Abbreviations: AD=Alzheimer disease, VaD=Vascular dementia, BMSE=Bengali mental state examination, SD=standard deviation, n=Number of subjects
                                                                                           Table 1: Demographic characteristics of the final sample
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also differ between them in terms of Autobiographical Memory 
variables. 

The results reveal that both the patient groups differ from the 
normal group and also differ between them in terms of all AM 
variables in most cases. 

Discussion
Autobiographical Memory is the important feature of memory 

system because of its recollection of personally experienced past 
events. It helps in developing one’s self or individual identity and 
to remain oriented in the world and to follow goals effectively 
in the light of past problem solving and interpersonal goals. 
The different lifetime periods tapped in the AM are childhood 
personal semantic and autobiographical incident, early adult life 
personal semantic and autobiographical incident and recent life 
section personal semantic and autobiographical incident.

In this study, AD and VaD patients showed significant 
impairment in both personal semantic and personal 
autobiographical incidents memory as compared to healthy 
older subjects. It is known that the hippocampus and the area 
surrounded by it are affected in AD. This area plays an important 
role in forming memories. AM impairment in AD is consistent with 
previous studies [17,21]. The AD group performed significantly 
poorer in Autobiographical memory than VaD and control groups 
(Table 4). Autobiographical episodic memory is believed to be the 
most vulnerable in AD, and is often impaired from the early stages 
[46]. We also observed that AD patients consistently recalled 
unclear narrations of the past. Even in personal semantic aspects, 
subjects with AD showed significantly poor performance than VaD 
and control subjects. This is probably due to significant lesions in 
the lateral temporal cortex in patients of AD [47]. Normally while 
describing the past events, subjects typically used both episodic 
and semantic forms of information, which are knitted together 
to form a meaningful narrative speech. In AD patients, with the 

Dementia type Findings in MRI scan of brain  

AD (n=30)

Normal – 6
Diffuse cerebral atrophy – 8
Hippocampal atrophy with or without parietal atrophy – 10
Mixed atrophy and leucoariosis (Fazekas score 1) – 6

VaD (n=30)

(a) Subcortical VaD Ischemic changes in subcortical white matter in T2 
weighted MRI (Fazekas score 2 or 3) – 22

(b) Multi-infarct variety Multiple cortical or subcortical infarcts or gliosis with or 
without subcortical ischemic changes – 8 

Abbreviations: MRI=magnetic resonance imaging scan, AD=Alzheimer disease, 
VaD=Vascular dementia
                               Table 2: Neuroimaging findings of patients

Abbreviations: AD=Alzheimer disease, VaD=Vascular dementia
Table 3:  Means and Standard deviations of the Autobiographical Memory 
Interview Scale are presented separately for the AD, VaD and control group

Autobiographical Memory Interview Scale Groups n Mean Std. Deviation

Childhood Personal Semantic (CPS) 
AD 30 10.65 3.209
VaD 30 13.58 3.000

Control 100 17.71 2.172

Childhood Autobiographical Incident (CAI)
AD 30 3.13 1.756
VaD 30 4.20 1.562

Control 100 7.71 1.008

Early Adult Life Personal Semantic  (EAL 
PS)

AD 30 12.58 3.138
VaD 30 15.48 2.045

Control 100 20.27 .796

Early Adult Life Autobiographical Incident 
(EAL AI)

AD 30 3.22 1.179
VaD 30 4.63 .850

Control 100 8.68 .457

Recent Life Section Personal Semantic 
(RLS PS)

AD 30 11.57 3.579
VaD 30 15.88 2.473

Control 100 20.73 .534

Recent Life Section  Autobiographical 
Incident (RLS AI)

AD 30 2.57 1.731
VaD 30 4.45 1.434

Control 100 8.87 .358

Autobiographical Memory Interview Scale Comparison groups Mean difference Standard error significance value

Childhood Personal semantic (CPS)

AD vs VaD -2.933(*) .727 .001
AD vs Normal -7.060(*) .586 .000
VaD vs Normal -4.127(*) .586 .000

Childhood Autobiographical Incident (CAI)
AD vs VaD -1.067(*) .359 .035

AD vs Normal -4.577(*) .290 .000
VaD vs Normal -3.510(*) .290 .000

Early Adult Life Personal Semantic (EAL PS)
AD vs VaD -2.900(*) .522 .000

AD vs Normal -7.682(*) .421 .000
VaD vs Normal -4.782(*) .421 .000

Early Adult Life Autobiographical Incident (EAL 
AI)

AD vs VaD -1.417(*) .212 .000
AD vs Normal -5.458(*) .171 .000
VaD vs Normal -4.042(*) .171 .000

Recent Life Section Personal Semantic (RLS PS)
AD vs VaD -4.317(*) .576 .000

AD vs Normal -9.158(*) .464 .000
VaD vs Normal -4.842(*) .464 .000

Recent Life Section  Autobiographical Incident 
(RLS AI)

AD vs VaD -1.883(*) .334 .000
AD vs Normal -6.308(*) .270 .000

VaD vs Normal -4.425(*) .270 .000

Abbreviations: AD=Alzheimer disease, VaD=Vascular dementia. * The mean difference is significant at the .05 levels.
                                                            Table 4: Results of the post-hoc analysis by Scheffe’s test for the Autobiographical Memory variables 



Citation: Paramita Bose, Atanu Biswas, Sandip Pal, Jayanti Basu, Shyamal Kumar Das (2016). Autobiographical Memory Impairment in Alzheimer 
Disease and Vascular Dementia

Page 5 of 7

www.scientonline.org J Alzheimers Parkinsonism DementiaVolume 1 • Issue 2 • 008

passage of time, the episodic components of AM are likely faded 
away from semantic memory [48] showing deficits in expressing 
their thought process. Autobiographical memory impairments in 
AD are often observed at the very early stage due to neuronal loss 
of medial temporal lobes and the hippocampus [15] but when 
the degeneration spreads in the lateral temporal cortex, semantic 
memory starts declining [47]. 

Personal episodic and personal semantic memories are the 
important contributors of identity of an individual. AD patients 
generally have impaired capacity to imagine his personal life 
events [2] and this possibly hampers their identity. Loss of identity 
influences their narration of their life events [17]. Thirty percent 
of our AD subjects had loss of personal identity. In advanced AD, 
family members frequently report that AD persons no longer 
recognize themselves and forget the identity of a person who was 
once his spouse or daughter. This apparent change of personality 
may be due to loss of identity and poor retrieval of AM. 

Patients with VaD showed significant deterioration in AM. 
This was more marked in multi-infarct than subcortical variety 
of VaD. Though there were inadequate data regarding the 
autobiographical memory impairment in VaD, Looi and Sachdev 
(1999) reviewed eighteen studies and found that episodic memory 
impairment is more striking in AD than VaD [49]. The majority 
of the studies on Autobiographical memory impairment focused 
on AD and semantic dementia and their relation to normal aged 
adults. It is known that VaD patients with a lesion of hippocampus, 
prefrontal cortex and related medial temporal lobe may lead to 
episodic memory loss [47,50-54]. Budson and Price (2001) noted 
that VaD could cause episodic memory loss, not due to damage to 
the Papez circuit, but rather damage to the frontal lobes [29]. If the 
frontal lobe gets damaged, the circuit fails and gets disrupted with 
the medial temporal lobes. Thus the memories became distorted 
and inaccurate. Our VaD group showed poor performance in 
childhood semantic section. They could not recall specifics and 
could not describe detail of their episodic autobiographical 
memories. Chronic ischemia of white matters in subcortical VaD 
patients results in disturbances in networking of various parts 
of cortical and subcortical neurons. This probably interrupts the 
retrieval of autobiographical memories in a consistent manner 
as we have observed. However, as cortical neurons get damaged 
in multi-infarct variety, the severity of impairment was higher in 
this subgroup than subcortical VaD. Other researchers have also 
reported that subcortical VaD patients with widespread diffuse 
changes cannot recall specific and detailed autobiographical 
memories [28]. Shimamura (2003) noted that the location of 
the brain lesion is not the most important feature, but the size of 
the lesion, determines the severity of the impairment [55]. VaD 
patients showed slower responses in recalling a specific task than 
AD, but the memory impairment was significantly lesser than AD 
[56].

It is widely accepted that with increasing age, most of 
the individual experience some degree of cognitive change. 
Autobiographical incident memory (episodic) declines with 
age, possibly as a result of declines in white matter integrity, 
the argument accepted by many researchers [4,5,57,58]. When 
normal subjects were compared with degenerative dementia, it 
was observed that the autobiographical incident memories in 
normal group showed elevated response from childhood, early 
adulthood to recent years, whereas, the distribution in AD group 

was more uneven [59]. Several studies revealed that normal 
group displayed a significant reduction of remote episodic details, 
but was compensated by an increase in semantic information 
[6,12]. It is also observed that normal individual usually have 
preserved adulthood memories in their original vividness and 
detail because more often they tend to dwell in the past and 
probably a sense of identity develops from this period. Identity 
develops from adulthood since life events are more memorable 
because of career, marriage, or the birth of a child and these 
are encoded more strongly. Memories of specific events were 
energizers, motivator and give inspiration to life. Memories from 
childhood and early adulthood periods are distinctly self-defining 
[17,60,61]. Contrarily, in dementia most of the patients recall 
unclear memory, irrespective of time. Control subjects have more 
thoughts and feelings, but they have difficulty in remembering 
specific perceptual and contextual information [62,63].

Limitations
There are few limitations in this study, which are worth 

mentioning. Firstly, the research sample was not large enough 
and involved only Bengali speaking, middle class participants 
with minimum class V educational background. Secondly, our VaD 
cohort was heterogeneous group, subgroup comparison would 
have given important insight. Thirdly, we have not correlated the 
autobiographical memory function with radiological findings of 
the subjects, namely volumetric assessment of hippocampus or by 
functional imaging study. Moreover, considering the diversity of 
our culture, it is apparent that inclusion of individuals from other 
language speaking groups or subjects with no formal education 
would have yielded different pattern of results. Undoubtedly, 
this would have enriched the methodology and enhanced the 
meaningfulness of the findings.

Conclusion
This is the first study from Indian subcontinent to evaluate 

autobiographical memory in subjects with major dementia. The 
present study reveals that patients with dementia exhibited 
deficits in remembering past events and generating fewer 
external and internal episodic details than normal controls. The 
major finding of this study is that patients with AD exhibit more 
deficits than VaD in remembering the past events. VaD patients 
mostly have problems in expressing their thoughts in a consistent 
manner. These observations might be helpful in evaluating 
patients with major subtypes of dementia.
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