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a b s t r a c t

This paper addresses the idea that there may be two types of autobiographical facts with distinct cog-
nitive and neural mechanisms: “Experience-near” autobiographical facts, which contain spatiotemporal
content derived from personal experience and thus depend on the medial temporal lobe (MTL) for re-
trieval, and “experience-far” autobiographical facts, which are abstract memories and thus rely on
neocortical brain regions involved in retrieval of general semantic memory. To investigate this conceptual
model of autobiographical fact knowledge, we analyzed the nature of autobiographical facts that were
generated by 8 individuals with MTL amnesia and 12 control participants in a recent study of identity and
memory [Grilli, M.D., & Verfaellie, M. (2015). Supporting the self-concept with memory: insight from
amnesia. Social Cognitive and Affective Neuroscience, 10, 1684–1692]. Results revealed that MTL amnesic
participants generated fewer experience-near autobiographical facts than controls. Experience-far au-
tobiographical fact generation was not impaired in amnesic participants with damage restricted to the
MTL, but there was preliminary evidence to suggest that it may be impaired in amnesic participants with
damage to the MTL and anterior lateral temporal lobe. These results support a cognitive and neural
distinction between experience-near and experience-far autobiographical facts and have implications for
understanding the contribution of autobiographical fact knowledge to self-related cognition.

Published by Elsevier Ltd.

1. Introduction

Autobiographical facts represent personal knowledge about an
individual's life. According to models of self and memory (Conway,
2005; Haslam et al., 2011; Prebble et al., 2013), autobiographical
fact knowledge supports a variety of self-related cognitive func-
tions, including constructing a personal identity, maintaining
continuity with one's past, and thinking about one's future. All
autobiographical facts are similar in that they have been extracted
from life experiences and therefore do not incorporate the degree
of detail characteristic of episodic memory: memories that involve
re-experiencing singular events. However, it is not knownwhether
autobiographical fact knowledge relies on a unitary set of cogni-
tive and neural mechanisms, or alternatively, whether there are
different types of autobiographical facts supported by distinct
mechanisms. To understand how autobiographical fact knowledge
contributes to self-related cognition and is affected by neurological
disorders and psychiatric conditions, it is important to close this
gap in knowledge.

We (Grilli and Verfaellie, 2014) recently proposed that auto-
biographical facts vary in the extent to which they contain spa-
tiotemporal content that has been derived from personal experi-
ence (for a similar perspective, also see Renoult et al. (in press)).
According to this viewpoint, “experience-near” autobiographical
facts, although lacking the detail of episodic memory, are not
completely devoid of spatiotemporal information. Rather, they
incorporate content that was derived from unique event experi-
ences (e.g. my first child was born during a blizzard), repeated
event experiences (e.g. I went to happy hours with friends every
Friday as an intern), or lifetime period experiences (e.g. I was in-
volved in sports during college). In contrast, “experience-far” au-
tobiographical facts have undergone a more complete abstraction
process and thus do not include spatiotemporal content that is
linked to unique, repeated, or broader lifetime period experiences
(e.g. I have four siblings; I live an active lifestyle). Based on this
theoretical framework, experience-near autobiographical facts
may share mechanisms with episodic memory and thus depend
on the medial temporal lobe (MTL) for retrieval, whereas experi-
ence-far facts, once consolidated, may rely on neocortical brain
regions involved in retrieval of general semantic memory
(Greenberg and Verfaellie, 2010). Consistent with this idea, find-
ings from neuropsychology (Grilli and Verfaellie, 2014; Philippi
et al., 2015) and functional neuroimaging (Martinelli et al., 2013)
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converge on the notion that the MTL is involved in retrieval of
autobiographical facts, albeit less so than in episodic memory
(Grilli and Verfaellie, 2014). Moreover, Renoult et al. (in press)
recently demonstrated that the neural bases of autobiographical
fact retrieval are distinct from but overlap with episodic memory
and general semantic memory. Renoult et al. (in press) did not
contrast experience-near and experience-far facts, and as such,
their results leave open the possibility that the similarity with
episodic memory is due to the inclusion of facts that contain
spatiotemporal content derived from personal experience.

To shed further light on the mechanisms underlying auto-
biographical fact retrieval, in the present study, we compared the
status of experience-near and experience-far autobiographical
facts in individuals with MTL amnesia relative to healthy adults. To
do this, we used a novel scoring protocol to analyze a subset of
data gathered through a recent study on identity and memory
(Grilli and Verfaellie, 2015). In that study, individuals with MTL
amnesia and healthy adults generated I Am statements (e.g. I am
optimistic), and then in an open-ended task described why their
four highest ranked I Am statements were self-defining. Partici-
pants’ responses were scored for different types of memory. Im-
portantly, the use of a narrative response format in that study
enabled us to reliably determine whether a participant was re-
ferencing a singular event in a factual manner without more ela-
borative retrieval (i.e. generating a unique event derived auto-
biographical fact) or whether the unfolding of the details of a
singular event were being recalled (i.e. retrieving an episodic
memory). Because both groups primarily generated auto-
biographical facts in these narratives, this study provided a valu-
able corpus of data to investigate the nature of autobiographical
fact retrieval in amnesia.

We hypothesized that if the role of the MTL is limited to re-
trieval of experience-near autobiographical facts, then amnesic
participants’ I Am statement narratives should contain fewer ex-
perience-near facts than those of controls but an equivalent
number of experience-far facts. Alternatively, if the contribution of
the MTL to autobiographical fact retrieval does not depend on the
relationship of such facts to personal experience, amnesic parti-
cipants with damage restricted to the MTL should be equally im-
paired at generating experience-near and experience-far facts.

2. Methods

2.1. Participants

Eight individuals with MTL amnesia and 12 healthy adults who
participated in Grilli and Verfaellie (2015) were included in this
study. Neuropsychological testing revealed significant impair-
ments isolated to memory in the amnesic participants (three fe-
males). Etiology of amnesia included ischemia and anoxia (n¼6),
encephalitis (n¼1), and status epilepticus followed by temporal
lobectomy (n¼1). MRI/CT scans confirmed MTL pathology for six
patients and volumetric data was available for four patients. MTL
pathology was inferred based on neuropsychological profile and
etiology of memory impairment for two patients (P02, P03) who
had suffered cardiac arrest and could not be scanned due to
medical contraindications1. Two participants (P07, P08) had le-
sions that extended into anterior lateral temporal lobe, as revealed
by brain imaging. As such, amnesic participants were divided into
an MTL-only (n¼6) and MTLþ (n¼2) subgroup. Eight of the
healthy adults were matched to the MTL-only amnesic participants
on age, education, and verbal intelligence (Wechsler Adult In-
telligence Scale Third Edition), whereas the other four healthy
adults were matched to the MTLþ amnesic participants on these
same variables. Clinical and demographic information is provided
in Table 1. All participants provided informed consent in ac-
cordance with the Institutional Review Board of the VA Boston
Healthcare System.

2.2. Materials/Procedures

In Grilli and Verfaellie (2015) the open-response task narratives
were segmented into distinct memories and scored for number
and type of distinct memories. The scoring protocol assessed for
several types of memory but only autobiographical facts are re-
levant to this paper. In particular, whereas Grilli and Verfaellie
2015) also scored the narratives for thoughts and beliefs, these
were not included, as thoughts and beliefs do not reference the

Table 1
Demographic information and neuropsychological data.

Patients Etiology Age Edu WAIS III WMS III Volume loss (%)

VIQ WMI GM VD AD Hippocampal Subhippocampal

MTL-Only
P01 Anoxia/Ischemia 63 12 83 84 52 56 55 N/A N/A
P02 Cardiac arrest 61 17 134 126 86 78 86 N/A N/A
P03 Cardiac arrest 64 16 110 92 86 78 83 N/A N/A
P04 Anoxia/Ischemia 45 12 103 95 59 68 55 46% –

P05 Anoxia 55 14 90 99 45 53 52 70% –

P06 CO poisoning 57 14 111 117 59 72 52 22% –

Controls
mean 59 14 107 111

MTLþ
P07 AnoxiaþLeft Temporal Lobectomy 50 16 86 84 49 53 52 63% 60%a

P08 Encephalitis 85 18 133 133 45 53 58 N/A N/A
Controls
mean 67 16 113 112

Note: Age, age in years; Edu, education in years; WAIS-III, Wechsler Adult Intelligence Scale-III; WMS-III, Wechsler Memory Scale-III; VIQ, verbal IQ; WMI, working memory
index; GM, general memory; VD, visual delayed; AD, auditory delayed; CO, carbon monoxide; Hippocampal, bilateral hippocampal volume loss; Subhippocampal, bilateral
parahippocampal gyrus volume loss.

a Volume loss in left anterior parahippocampal gyrus (i.e., entorhinal cortex, medial portion of the temporal pole, and the medial portion of perirhinal cortex; (see Kan
et al. (2007) for methodology).

1 Including these two amnesic participants did not alter the pattern of results.
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self to the same degree (e.g. I think politics are divisive) as auto-
biographical facts. Moreover, whereas autobiographical facts have
a truth value (i.e., they are true or false), thoughts and beliefs do
not. Inter-rater reliability was high for autobiographical fact
memories (Cronbach's α¼ .96). The total number of auto-
biographical facts for each participant ranged from 4 to 19 in the
amnesic group (mean¼11.1) and 11–31 in the control group
(mean¼20).

2.3. Scoring

Autobiographical facts were scored as experience-near if some
of the content of the fact was related to a spatial location or time
period that was derived from personal experience, and facts were
scored as experience-far in the absence of such information. The
experience-near category was further subdivided into three sub-
types: lifetime period derived facts, repeated event derived facts,
and unique event derived facts. Whether experience-near auto-
biographical facts were categorized as lifetime, repeated, or unique
event derived facts depended on the degree of event and time
specificity of the content of each autobiographical fact. Table 2
provides examples of each autobiographical fact category with the
spatiotemporal content of experience-near autobiographical facts
italicized to demonstrate the scoring procedure. Inter-rater relia-
bility was calculated based on a random selection of 25 percent of
autobiographical fact memories provided by amnesic participants
and an equal number of memories provided by controls. The
secondary rater, but not the primary rater, was blind to subject
status, in accordance with established scoring procedures from
previous research (Levine et al., 2002; Verfaellie et al., 2014). Inter-
rater reliability was high for experience-far autobiographical facts
and each of the experience-near subcategories (all Cronbach's
α'sZ .92).

3. Results

3.1. Experience-near vs. experience-far autobiographical facts

The performance of the MTL-only amnesic participants was
examined separately from that of the MTLþ amnesic participants,
so as not to confound the contributions of these two brain regions
to autobiographical fact retrieval. Because there were no differ-
ences in the performance of the control participants matched to
these two subgroups of patients, controls were combined into a
single group. The single control group did not significantly differ
from either amnesic sub-group on age, education, or verbal IQ.
Fig. 1 shows the frequency with which amnesic participants and

controls generated experience-near and experience-far auto-
biographical facts.

Due to small sample sizes in the amnesic participant groups, a
3 (group: MTL-only, vs. MTLþ vs. controls) by 2 (autobiographical
fact type: experience-near vs. experience-far) mixed analysis of
variance (ANOVA) was run in a nonparametric fashion, similar to
prior neuropsychological research (Berryhill et al., 2007; Konkel
et al., 2008; Olson et al., 2006). In the first stage of analysis, the F
statistic was calculated in the standard way on the square root
transformed data. Group and memory type were then randomly
rotated across scores, and a new ANOVA was run with new F va-
lues. This was repeated 100,000 times to generate a nonparametric
distribution of F values for main effects and the interaction. An
effect in the original data was considered significant if the ob-
tained F value fell in the top 5 percent of that effect's distribution.
Similar to prior research (Berryhill et al., 2009; Konkel et al., 2008),
we also used a permutation test analogous to a one-tailed t-test to
further analyze group differences. The t-test was first calculated on
the observed values. Then two groups were randomly defined and
a t-test was performed again. This was repeated 100,000 times.
The reported p-values refer to the proportion of scores above the
observed original value. Notably, with this approach there is no t-
statistic.

The mixed ANOVA revealed significant effects of group, F (2,
17)¼4.52, p¼ .04; memory type, F (1, 17)¼13.64, p¼ .001; and a
significant interaction, F (2, 17)¼3.61, p¼ .03. MTL-only amnesic
participants generated fewer experience-near autobiographical
facts than controls, p¼ .001, but not fewer experience-far auto-
biographical facts than controls, p¼ .24. MTLþ amnesic partici-
pants generated fewer experience-near autobiographical facts
than controls, p¼ .04; generation of experience-far auto-
biographical facts in MTLþ participants was lower than controls,
albeit not significantly, p¼ .09. MTL-only and MTLþ participants
did not significantly differ for experience-near facts, p¼ .26, or
experience-far facts, p¼ .24.

3.2. Subtypes of experience-near autobiographical facts

Fig. 2 shows the frequency with which amnesic and control
participants generated the three subtypes of experience-near au-
tobiographical facts in their I Am statement narratives. To compare
the amnesic participants to the controls, we collapsed across MTL-
only and MTLþ participants given that both were similarly im-
paired at generating experience-near autobiographical fact
memories.

A 2 (group: amnesics vs. controls) by 3 (experience-near sub-
type: lifetime period vs. repeated event vs. unique event) mixed
nonparametric ANOVA on the square root transformed data re-
vealed significant effects of group, F (1, 18)¼13.72, p¼ .003, and
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Fig. 1. Mean number of experience-far and experience-near autobiographical facts
generated by amnesic participants and controls. Means depicted in these figures
are based on the untransformed data. Error bars depict the standard error of the
mean.

Table 2
Examples of experience-far and experience-near autobiographical facts.

Experience-far autobiographical facts
Amnesic: “I have a child, a son.”
Control: “I know how to work out problems.”

Lifetime period derived facts
Amnesic: “I took courses in religion in college and I learned ‘don’t be so proud.
Thank God.’”

Control: “I did learn programming in college, both in undergraduate and grad-
uate school, and I took more adult education in Brookline many years ago.”

Repeated event derived facts
Amnesic: “I’m at church every Sunday.”
Control: “I like to go to the gym and exercise.”

Unique event derived factsa

Control: “I was in New York City for 9/11, and I saw the tower go down.”

a No amnesic participant generated a unique event derived fact.
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memory type, F (2, 36)¼7.42, p¼ .03, without a significant inter-
action, F (2, 36)¼1.69, p¼ .33. As seen in Fig. 2, amnesic partici-
pants generated fewer lifetime period, repeated event, and unique
event derived facts in comparison to control participants. In re-
gards to the main effect of experience-near memory type, re-
peated event derived facts and lifetime period derived facts were
generated more than unique event derived facts, t's43.08,
p'sr .006. Generation of repeated event derived facts was not
significantly different from generation of lifetime period derived
facts, t (19)¼1.07, p¼ .30. Fig. 2 shows that the amnesic partici-
pants rarely generated any of the subtypes of experience-near
facts, and thus the control participants were driving the main ef-
fect of experience-near fact subtype. When further analyzed, we
found that the control participants generated repeated event de-
rived facts more than unique event derived facts, t (11)¼3.59,
p¼ .004; and marginally more than lifetime period derived facts, t
(11)¼2.09, p¼ .06.

4. Discussion

We investigated the nature of autobiographical fact memories
generated by individuals with amnesia and healthy adults in the
context of a narrative task. There were two main findings: (1) in
comparison to control participants, amnesic participants with MTL
damage were less able to generate experience-near auto-
biographical facts; and (2) whereas amnesic participants with
damage restricted to the MTL did not differ from controls in
generation of experience-far autobiographical facts, we found
preliminary evidence to suggest that amnesic participants with
damage to the MTL and anterior lateral temporal lobe may have
more difficulty generating experience-far facts relative to controls.

Findings were consistent with the hypothesis that the con-
tribution of the MTL to autobiographical fact retrieval varies de-
pending on the inclusion of spatiotemporal content derived from
personal experience. Amnesic participants were less able than
controls to generate autobiographical facts related to lifetime
periods, repeated events, and unique events. However, amnesic
participants with damage restricted to the MTL were as capable as
controls at generating experience-far autobiographical facts.
Therefore, these results demonstrate that autobiographical fact
knowledge does not rely on a unitary set of cognitive and neural
mechanisms: experience-near autobiographical facts, similar to
episodic memories, depend on the MTL for retrieval, whereas
experience-far autobiographical facts do not.

These findings support the idea that facts that have not been
fully abstracted from the spatiotemporal context from which they
were derived rely on the MTL for retrieval. Prior research has

shown that the MTL supports retrieval of multisensory perceptual
details (St-Laurent et al., 2014). Therefore, experience-near auto-
biographical facts, while not as perceptually rich as episodic
memory, may not be completely devoid of the multisensory de-
tails of past experiences. Consistent with this idea, recent func-
tional neuroimaging research has shown that the MTL is asso-
ciated with retrieval of general semantic memories that have
spatial qualities (Hoscheidt et al., 2010; Ryan et al., 2010). As such,
retrieval of spatial information drawn from past experience may
be one mechanism by which autobiographical facts remain ex-
perience-near. However, future research must determine which
perceptual details are incorporated in autobiographical facts. It
will also be important to determine the extent to which unique
event derived facts and episodic memories rely on shared relative
to distinct neural mechanisms.

Our results further suggest that experience-far auto-
biographical fact knowledge may depend on the anterior lateral
temporal lobe for retrieval, as generation of this type of auto-
biographical knowledge was notably lower numerically, albeit not
statistically, in two amnesic participants with damage extending
into this brain region. This implies that, although experience-far
autobiographical facts reflect knowledge that is specific to each
individual, after consolidation this type of memory may rely on
neural regions involved in retrieval of general semantic memory.
However, given the preliminary nature of our findings, future re-
search will need to corroborate this idea, perhaps by investigating
autobiographical facts in individuals with isolated or dispropor-
tionate damage to the anterior lateral temporal lobe.

Consistent with the notion that autobiographical fact knowl-
edge relies on semantic memory mechanisms, in our review of
neuropsychological research on personal semantic memory (Grilli
and Verfaellie, 2014), we found that autobiographical fact knowl-
edge was less severely impaired than episodic memory in most
patients with MTL lesions. Although this finding corroborated
early anecdotal reports of individuals with profound amnesia
(Cermak and O’Connor, 1983; Damasio et al., 1985; Tulving, 1985),
why autobiographical fact knowledge was better preserved than
episodic memory in individuals with amnesia remained under-
specified. The results of this study suggest that autobiographical
fact knowledge may be better preserved primarily because ex-
perience-far autobiographical fact knowledge is spared in in-
dividuals with MTL lesions. Indeed, the MTL lesion patients in this
study were near the floor for experience-near autobiographical
fact generation, suggesting that the severity of impairment for this
type of autobiographical fact knowledge may be akin to that for
episodic memory.

The results of this paper build on current conceptual models
that view personal memory as a form of memory that incorporates
both episodic and semantic information (Conway, 2005; Haslam
et al., 2011; Martinelli et al., 2013; Renoult et al., in press). How-
ever, much remains unknown about the neural and cognitive
bases of personal memory. In their meta-analysis of functional
neuroimaging research on personal memory, Martinelli et al.
(2013) revealed that autobiographical fact retrieval in healthy
adults was associated with a widely distributed neural network
that includes anterior and posterior cortical midline structures,
frontal and temporal gyri, thalamus, fusiform gyrus, and the MTL.
We have demonstrated that one region in this network, namely
the MTL, is needed for retrieval of only a subset of auto-
biographical facts. A challenge for future cognitive neuroscience
research, therefore, will be to determine which of the other brain
regions within this network support experience-near auto-
biographical facts, experience-far autobiographical facts, or both.
In addition to clarifying the neural bases of autobiographical facts,
such research could elucidate whether autobiographical facts are
unique in spanning both episodic and semantic components in the
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Fig. 2. Mean number of lifetime period (LP), repeated event (RE), and unique event
(UE) derived autobiographical facts generated by amnesic participants and controls.
Means depicted in these figures are based on the untransformed data. Error bars
depict the standard error of the mean.
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organizational framework of personal memory (Renoult et al.,
2012).

These results also add to recent research focused on under-
standing whether memories of repeated life experiences should be
considered a form of semantic memory or a form of episodic
memory (Grilli and Verfaellie, 2015; Renoult et al., 2012; Rubin
and Umanath, 2015). Based on the findings of this study and our
prior work (Grilli and Verfaellie, 2015), we propose that repeated
life experiences may be stored both as episodic-like personal
memories and as personal knowledge in the form of auto-
biographical facts. When repeated event memories are episodic-
like, they capture the unfolding of details from a frequently ex-
perienced event and are relived when retrieved. In contrast, when
stored as autobiographical facts, repeated event memories are not
relived, despite containing details derived from a frequent ex-
perience. From this viewpoint, the neural bases of repeated event
memories may depend on whether repeated life experiences are
retrieved in factual form or in the context of their reliving and
episodic-like qualities.

In this study, autobiographical facts were taken from partici-
pants' responses to an open-ended narrative task which involved
reflecting on one's identity. Notably, participants were not
prompted for specific details after their spontaneous account.
Thus, it remains an open question whether the deficit in experi-
ence-near autobiographical fact retrieval demonstrated by in-
dividuals with amnesia could be attenuated with more specific
probing, similar to the type of probing used in the Auto-
biographical Interview (Levine et al., 2002). It will be important for
future research to investigate whether additional prompting can
result in an experience-far autobiographical fact becoming ex-
perience-near, and to determine which sort of probes (e.g. space or
time period) are most effective. Such knowledge would speak to
the possibility that the experience-near deficit in individuals with
amnesia reflects the habitual use of abstract retrieval strategies
(see also Rudoy et al. (2009)).

The finding that retrieval of experience-near autobiographical
facts is selectively impaired in individuals with MTL amnesia may
have important implications for understanding how individuals
with MTL dysfunction use memory to support a sense of self.
Notably, whereas we recently found that amnesic participants
primarily use autobiographical facts to support personal identity
(Grilli and Verfaellie, 2015), the present results indicate that, re-
lative to controls, they are using autobiographical facts that are
more abstract. It is intriguing to consider the possibility that an
inability to retrieve autobiographical facts that include informa-
tion from past experiences may lead an individual to construct a
sense of self that is less experience-specific and thus more abso-
lute (e.g. “I am always …”). In addition, if experience-near se-
mantic memories are needed to maintain certain aspects of per-
sonal identity, failure to access such memories also might result in
a more limited sense of self. Moreover, given the role of memory in
future thinking (Race et al., 2011; 2013; Schacter and Addis, 2007),
an impaired ability to retrieve experience-near autobiographical
facts may lead to a more abstract sense of what one will be like in
the future. This may result in the imagining of less specific per-
sonal goals and expectations (Stawarczyk and D’Argembeau,
2015). Addressing such questions about the importance of ex-
perience-near autobiographical facts to the self could have broad
implications for understanding how personal identity is affected
by neurological disorders (e.g. Alzheimer's disease) and psycho-
logical conditions (e.g. schizophrenia; depression) that are asso-
ciated with dysfunction of the MTL.

In regards to the contribution of autobiographical facts to the
self-concept in normal cognition, the control participants pri-
marily relied on facts derived from repeated events rather than
facts derived from unique events or lifetime periods to support

their roles and traits. These results suggest that contributions to
the self-concept that remain grounded in personal experience may
predominantly reflect facts derived from experiences that have
been engaged in frequently. However, future research will need to
replicate this finding in a larger healthy sample and determine
whether the effect holds across the lifespan.

In conclusion, this paper demonstrates that autobiographical
fact knowledge involves a complex set of cognitive and neural
mechanisms and adds to a growing body of research to indicate
that distinctions between semantic and episodic memory are not
always clear cut (Greenberg et al., 2009; Hoscheidt et al., 2010;
Renoult et al., in press; Westmacott et al., 2004). Here we have
shown that autobiographical knowledge consists of experience-
near and experience-far facts, with the MTL necessary for retrieval
of the former but not the latter. We therefore have provided a
model of autobiographical fact knowledge that can be applied to
investigate the self-supporting functions of personal memory and
to guide clinical psychological investigations into the impact of
neurological disorders and psychological conditions on sense of
self.
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