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ABSTRACT
Investigations of autobiographical memory have increased in recent years. Many studies
have used the Autobiographical Interview to characterize individual differences in the ability to
recall one’s personal past. However, a comprehensive investigation of the psychometric
properties of the Autobiographical Interview has not been reported. The Autobiographical
Interview requires participants to recount specific autobiographical events that have occurred
over several life epochs. Each remembrance is scored for episodic (i.e. specific details) and
semantic (i.e. general facts and information) features of the recalled event. Here we investigated
the reliability, internal consistency and construct validity of the Autobiographical Interview in a
sample of 120 young adults. Inter-rater reliability was high for a sample of expert raters. Internal
consistency, the quantity of internal (episodic) and external (semantic) event details recalled
across three life epochs was lower than predicted. Construct validity was assessed as correlations
between the autobiographical interview and standard measures of episodic and semantic
memory, executive functioning, and social cognition. The Autobiographical Interview
demonstrated only moderate and variable associations with episodic memory and executive
function measures. It was not reliably associated with measures of social cognition. These
findings suggest that the psychometric properties of the Autobiographical Interview are variable,
with strong inter-rater reliability and lower than predicted internal and construct validity. Given
the prominence of this measure in the study of autobiographical memory, future research is
necessary to determine whether the autobiographical interview is providing a reliable and valid
assessment of individual differences in the ability to recall one’s personal past.
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INTRODUCTION
Early researchers investigating human memory adopted laboratory protocols that
typically involved encoding and retrieval of items devoid of personal meaning. Ebbinghaus’s
famous early experiments into the nature of memory relied upon recalling lists of meaningless
syllables and examining the speed and extent to which memory for the syllables decayed
(Ebbinghaus, 1913). Other early memory researchers relied primarily upon similar measures
(e.g. Kirkpatrick, 1894) yet the applicability of such methods and research findings to
understanding memory functioning in more naturalistic settings is unclear. In recent years, the
study of memory has expanded from highly controlled laboratory settings to examining personal
memory narratives that individuals encode and recall on a daily basis; namely by interrogating
the memories of personal life events known as autobiographical memories.
Autobiographical memory is a form of declarative (Squire, 1992) or explicit (Schacter,
1992) memory that involves recollections about one’s personal past. As with non-personal forms
of declarative memory, autobiographical recollections can be fractionated into episodic and
semantic memory types (Levine, Svoboda, Hay, Winocur, & Moscovitch, 2002). Episodic
autobiographical memories are defined as recollections about a past event that can be localized to
a specific time and place. These involve re-experiencing of specific, contextual details that are
considered ‘internal’ to the recalled event, including spatial, sensory and emotional details that
together provide a sense of re-experiencing the event and an awareness of oneself across time
(Tulving, 1985). In contrast, semantic autobiographical memories are knowledge-based, or
factual information that convey information about oneself and the world (Levine et al., 2002). In
the context of autobiographical memory, semantic, or ‘external’ details are items of information
that are not considered central to the re-experiencing of the event, such as general facts, opinions
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or other observances. These external details are not specific to a single event and are not
localized in time place.
The study of autobiographical memory poses significant challenges owing to the inherent
variability in the selection and description of personal life events. In contrast with other forms of
episodic memory, in which events to be recalled can be rigorously controlled and observed,
events identified and described in the study of autobiographical memory are less experimentally
controlled and selected by each participant. Protocols used to study autobiographical memory
often require the participant to define and describe a specific event (Levine et al., 2002;
Kopelman, Wilson, & Baddeley, 1989). This requires careful attention by the examiner to ensure
consistency in the isolation and definition of a singular event in place and time. Additionally, the
difficulty of objectively examining autobiographical memory is compounded by the likely
alteration of the original memory after each subsequent retrieval of the event (Bergman &
Roediger, 1999). Highly salient personal memories that occurred years before may have been
retrieved, and thus altered, many times, potentially losing their episodicity and becoming
increasingly semanticized (Nadel & Moscovitch, 1997). Due to this complexity, a consistent and
methodologically valid method of measuring autobiographical memory is critical.
To accurately measure autobiographical memory, one must consider the components that
are most inherent and relevant to the construct of autobiographical memory and enable
successful re-experiencing of a personal past event. One option is to consider the episodic
richness of a recalled event, which may be defined as the number of specific internal event
details relative to the overall number of details provided, including both internal and external, or
more semantic, information (Levine et al., 2002). The Autobiographical Interview (Levine et al.,
2002), provides a scaffold to reliably quantify these two different forms of memory. The AI is a
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structured interview that enables classification of discrete items of information provided
during narrative event recall into those that are episodic or ‘internal’ to the event versus those
that are more semantic or ‘external’ to the central event being recalled (see Figure 1 for an
example of a scored AI protocol).
Figure 1

Example of autobiographical memory scoring protocol. Green highlighted text indicated episodic or
internal details. Yellow text indicates semantic or external details.

While the AI has become a gold standard in the assessment of autobiographical memory,
the reliability and validity of the measure has not yet been fully investigated. The
Autobiographical Interview is typically scored by a single rater (e.g. Murphy, Troyer, Levine, &
Moscovitch, 2008; St. Jacques & Levine, 2007), thus internal consistency has rarely been
reported. Additionally, accepted practice for the administration of the AI include averaging data
across the recalled events from each epoch (e.g. Rosenbaum et al., 2008). As a result, few studies
have investigated or reported findings with respect to internal consistency of the instrument.
The Autobiographical Interview has demonstrated face validity with expected findings in
mild cognitive impairment (Murphy et al., & Moscovitch, 2008), amnesia (Steinvorth, Levine &
Corkin, 2005; Rosenbaum et al., 2008) and age effects (Levine et al., 2002), with greater
declines observed for episodic versus semantic recall as predicted in these participant cohorts.
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However, the construct validity of the AI vis-à-vis other measures of memory and cognitive
functioning remain unexplored.
While there have been no comprehensive psychometric validation studies of the AI, the
extant literature investigating autobiographical memory suggests several predictions with respect
to the construct validity of the instrument. Autobiographical Memory is considered to be a
personalized form of episodic recollection, the conscious recall of specific details from events
that occurred in one’s past (Tulving, 2002), suggesting that internal episodic details should be
reliably associated with standard laboratory measures of episodic memory. Conversely, external
details as assessed in the AI reflect general knowledge about oneself and the world. Thus we
predict the number of external or semantic event details will be reliably associated with
standardized measures of crystalized or semantic knowledge (e.g. vocabulary).
Executive functioning has also been implicated in autobiographical recollection (e.g.
Heeren, Van Broeck, & Philippot, 2009) and declines in executive functioning may play a role in
the reduced specificity of autobiographical memory in older adults (Piolino et al., 2010). More
specifically, the domains examined in the present study include working memory, task
switching, inhibition, and processing speed, Previous research has implicated an association
between processing speed and retrieval of autobiographical events (Greene, Hodges, &
Baddeley, 1995). Furthermore, working memory has been proposed to temporarily store
information for integration into longer-term episodic retrieval (Baddeley, 2000). Thus, overall,
we predict that processing speed and executive functioning, in particular working memory, will
be moderately associated with measures of autobiographical episodic recall on the AI.
Autobiographical memory has also been hypothesized to serve a social role;
strengthening social bonds and providing common ground upon which to develop social
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relationships (Alea & Bluck, 2003). Previous research has shown that autobiographical
memory and social cognitive ability, such as theory of mind, are associated with overlapping
patterns of functional brain activity (Spreng & Grady, 2010; Spreng, Mar, & Kim, 2009).
Additionally, episodic memory for one’s personal past has been found to increase intentions to
help others (Gaesser & Schacter, 2014) and associations have been reported between episodic
memory and social problem solving (Goddard, Dritschel, & Burton, 1996). Given these findings
we predict that measures of Social Cognition will be associated with episodic recollection on the
AI.
To test these predictions, here we conduct the first direct psychometric validation of the
AI. Specifically, we will examine 1) Inter-rater reliability, 2) Internal consistency for
recollections at each life epoch and 3) Construct validity with respect to hypothesized
associations with measures of episodic and semantic memory, executive function, and social
cognition. Specifically, we hypothesize that the AI will have a high inter-rater reliability, as
demonstrated with substantial convergence between scorers, and internal consistency, as
measured by episodic and semantic memory scores across time periods within individual
participants. We predict that standard laboratory measures of episodic memory will correlate
with episodic, or internal event details on the AI. We also predict that measures of generalized
knowledge, operationalized here as crystallized intelligence, or semantic memory, will positively
correlate with semantic, or external event details. Further, as detailed episodic retrieval has been
associated with cognitive control processes, we hypothesize that measures of processing speed,
executive functioning and social cognition will positively correlate with episodic event details on
the AI.
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METHODS
Participants
Participants were recruited from the greater Ithaca area and screened to exclude any
history of psychiatric, neurological, or other illness that could impair cognitive functioning. One
hundred twenty-seven healthy younger adults completed all measures of interest (range=18-31,
m=21.95, 75 women). Participants were excluded from all analyses if they scored more than 3
standard deviations beyond the mean on the 6 measures primary Autobiographical Interview
metrics (see below). A final cohort of 120 participants who met this criterion are reported in the
present study (range=18-31, m=21.95, 72 women).
Testing procedure
Participants completed the reported measures as part of a larger behavioral battery of
goal-directed behavior. Participants completed two in lab testing sessions as well as three sets of
online questionnaires outside of the lab. Testing sessions varied in length depending on the
individual participant but generally lasted between two and three hours, with breaks taken as
needed. The list of completed measures examined in this study can be found in Figure 1. In lab
measures were completed in the order reported in Figure S1, which can be found in the
Appendix.
Figure 2
List of Examined Measures
Autobiographical Memory
Autobiographical Interview Self Reported Vividness (Levine et al., 2002)
Autobiographical Interview Self Reported Rehearsal (Levine et al., 2002)
Autobiographical Interview Self Reported Emotional Change (Levine et al., 2002)
Autobiographical Interview Self Reported Personal Significance at the time of the event
(Levine et al., 2002)
Autobiographical Interview Self Reported Personal Significance at the time of the interview
(Levine et al., 2002)
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Survey of Autobiographical Memory Episodic Score (Palombo et al., 2013).
Survey of Autobiographical Memory Spatial Score (Palombo et al., 2013).
Survey of Autobiographical Memory Future Score (Palombo et al., 2013).
Survey of Autobiographical Memory Total Score (Palombo et al., 2013).
Episodic Memory
Verbal Paired Associates Delayed Score (Wechsler, 2008)
Verbal Paired Associates Delayed Recall Score (Wechsler, 2008)
NIH Auditory Verbal Learning Test REY (Delayed) (Weintraub et al., 2014)
Remember/Know Source Paradigm (Tulving, 1972).
Semantic Memory
The Shipley-2 Test of Vocabulary (Shipley et al., 2009),
Survey of Autobiographical Memory Semantic Score (Palombo et al., 2013).
NIH Reading Recognition Task (Weintraub et al., 2014)
NIH Picture Vocabulary Task (Weintraub et al., 2014)
NIH Crystallized Composite Total (Weintraub et al., 2014)
Executive Functioning-General
NIH Fluid Intelligence Composite Total (Weintraub et al., 2014)
Cambridge Brain Sciences Odd One Out Task (Owen et al., 2010).
Cambridge Brain Science Hampshire Tree Task (Owen et al., 2010).
Cambridge Brain Science Spatial Rotation Task (Owen et al., 2010).
Trail Making B-A (Reitan, 1958)
Symbol Digit Modality Task (Smith, 1982)
Executive Functioning-Working Memory
NIH Picture Sequence Memory task (Weintraub et al., 2014)
NIH List Sorting task (Weintraub et al., 2014)
Reading Span Task (Daneman & Carpenter, 1980),
Cambridge Brain Science Self Ordered Search (Owen et al., 2010).
Associative Recall (Brainerd et al., 2013).
Verbal Paired Associates (No Delay) (Wechsler, 2008)
Executive Functioning-Switching
NIH Card Change Sort Task (Weintraub et al., 2014)
NIH Flanker task (Weintraub et al., 2014)
Executive Functioning-Inhibition
Cambridge Brain Science Switching Stroop (Owen et al., 2010).
Sustained Attention to Response Task (Robertson et al., 1997)
Executive Functioning-Processing Speed
NIH Pattern Comparison task (Weintraub et al., 2014)
Social Cognition

7

Interpersonal Reactivity Index (Davis, 1983)
Reading the Mind in the Eye (Baron-Cohen et al., 1997)
Toronto Empathy Questionnaire (Spreng et al., 2009)
Autobiographical memory
The Autobiographical Interview was conducted as described in Levine et al., (2002).
Participants were asked to recall events specific in time and place, lasting less than one day with
no gaps in memory within the identified event. Participants described personal events from three
time periods of their lives: early childhood (10 years or younger), teenage years (13 to 18 years),
and early adulthood (18 years or later). Three levels of probing were conducted for each event:
“Free Recall” in which the participant freely described the event without any probing by the
examiner; “General Probe” in which the selection of an appropriate event and adherence with
interviewer instructions was confirmed and general details for the memory were elicited;
“Specific probe” in which the interviewer asked targeted questions to elicit details for each
memory. For the purpose of this study, only data from the free recall and general probe sections
from all three events for each participant were averaged. The interviews were audio recorded and
transcribed. Transcriptions were checked for accuracy and anonymized.
Scorers were trained extensively according to a training protocol provided by originator
of the AI (B. Levine). Autobiographical memories were scored without knowledge of study
hypotheses. In accordance with Levine et al., (2002), interviews were segmented into discrete
units of information labeled as “details”. Details were labeled as “internal” (episodic) if they
directly related to the recalled event chosen by the participant, and successfully adhered to the
interviewer instructions of being specific to time and place. Details were labeled “External” if
they did not directly pertain to the participant’s memory of the main event, consisted of factual
or semantic information, or were not specific to a particular time and place. The data were
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furthermore divided into sub-categories (e.g. place, feeling or sensory details) as outlined in
Levine et al., (2002). For the purposes of this study, only data derived from the general
categories of internal and external event details were considered. Transcribed memories were
scored by two independent raters.
For all analyses, only the probe levels of Free Recall and General Probe were included.
The level of episodic detail provided in specific probe were expected to be highly invariant
between individuals and thus we excluded specific probe from our analyses as we anticipated
that it would primarily reflect differences in verbosity as opposed to differences in
autobiographical recall. Inter-rater reliability was calculated using scores averaged over the three
events (Childhood, Teenage Years, and Early Adulthood). Internal consistency was evaluated
using the average ratings between scorers. To examine the construct validity of the AI, the
number of internal and external details for each participant was averaged between the two raters
and across all three reported events.
Two self-report Autobiographical Memory measures were also collected. During the
Autobiographical Interview, participants were instructed to rate their memories’ vividness, the
frequency of their rehearsal of the event (i.e. how often they thought or talked about the event),
the emotional change they experienced during the event, as well as the event’s personal
significance at the time of recall and during the original occurrence. Separately, participants
completed the Survey of Autobiographical Memory (SAM) (Palombo et al., 2013). This survey
consists of 26 questions regarding an individual’s interpretation of their own autobiographical
memory abilities, resulting in Episodic, Spatial, Future, Semantic, and Total Autobiographical
memory scores. To evaluate participants’ autobiographical memory using the SAM, the episodic,
spatial, and total scales were considered.
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To standardize measures of autobiographical recall across participants, it is necessary to
account for individual differences in verbosity. To address this, each participant’s average word
count across the three memories for free recall and general probe was calculated in Microsoft
Word and this total word count was used as the denominator to calculate standardized measures
of episodic or semantic density (i.e. total number of each detail type divided by total words
spoken during the AI). Previous studies have used other standardization approaches including the
ratio of episodic to the overall number of details recalled (Levine et al., 2002), and thus we also
included this measure to mitigate the influence of individual differences in discourse style. As
overall word count may influence the psychometrics of the AI we also correlated word count
with the primary Autobiographical Interview measures of interest using Pearson correlation
analysis. In sum, we calculated the following metrics from the AI: Internal Detail Count,
External Detail Count, Proportion of internal event details out of total event details, Internal
Detail Density, and External Detail Density and these were subsequently correlated with our
other memory and cognitive measures of interest.
Episodic memory
Standardized measures of episodic memory included; Verbal Paired Associates (Delayed)
and Verbal Paired Associates Delayed (Recall) (Wechsler, 2008), the NIH Auditory Verbal
Learning Test REY (Delayed), from the NIH Cognition Toolbox (Weintraub et al., 2014), and
the Remember/Know Source Paradigm (Tulving, 1972). In the Verbal Paired Associates (VPA)
task, 14 word pairs were read by the experimenter. Immediately subsequently to this
presentation, the participants were asked to recall the second word of each word pair when
provided with the first. This procedure was repeated four times with the order of the presentation
varied. The VPA (Delayed) score used here consists of the number of correct answers provided
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by the participant (out of a maximum of 14) 25-30 minutes after the original presentation when
the participants were tested again using the same procedure. Subsequently, participants were
asked to freely recall as many of the original words as they could (out of a maximum of 28),
resulting in the Verbal Paired Associates (Recall) Score.
Many of the measures outlined in this study were taken from the National Institutes of
Health (NIH) Cognition Toolbox; an online testing battery developed to examine Fluid and
Crystallized Cognition. During the NIH Toolbox Auditory Verbal Learning Test (Delayed)
participants were presented with an auditory list of 15 unrelated words and subsequently asked to
recall as many as they could. This process was repeated twice. The score reported here is the
total number of correctly recalled words (out of a maximum of 15) 20 minutes after the original
procedure when the participant was again asked to recall as many words as they could.
The Remember/Know Source paradigm measures the quality of memories for a list of
unconventional, but accurate, made-up definitions. Definitions were either heard via speakers or
read visually on-screen. After a 30-minute retention interval, a second set of definitions was
presented. Some of the definitions in this second set were encountered in the original procedure,
and some were newly presented. Participants were first asked if they remembered the word that
accompanied the definition provided. If they were not able to recall the relevant word, the word
was provided to them. If they did provide a word, they were given feedback about whether their
answer was correct or not, and were provided the correct word if their answer was incorrect.
Once they knew the correct word and definition, participants were asked if they had encountered
the pair in the original trial (i.e. if it was ‘old’), or if this was the first time they were
encountering the pair (i.e. if it was ‘new’). If the pair was identified as familiar, regardless of
whether this was correct or not, they were asked whether it was a rich re-experiencing, a
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‘remember’ type memory, or less contextualized and more of a feeling, a ‘know’ type memory.
Additionally, participants were tested on whether they could accurately recall the sensory
modality the information was originally presented in (i.e. whether they read or heard the word
and definition). In the present study we report the proportion of correctly freely recalled words,
the proportion of familiar definitions that were identified with the correct sensory modality, the
proportion of words labeled ‘remember’ which had the correct source, and the corrected
Remember rate: the proportion of items labeled “remember” out of all old items multiplied by
the hit rate (the proportion of successfully identified old or new items out of all items) minus the
proportion of new items labeled “remember” multiplied by the False Alarm rate (the proportion
of unsuccessfully identified old or new items out of all items). This value can also be expressed
by the equation below:
(‘Remember’ Old Items/All Old Items)*(Hit Rate)-(‘Remember’ New Items/All New Items)*(False Alarm Rate)

Semantic memory
Crystallized Intelligence was assessed with five measures: The Shipley-2 Test of
Vocabulary (Shipley et al., 2009), the SAM Semantic subscale (Palombo et al., 2013), NIH
Reading Recognition Task, NIH Picture Vocabulary Task, and the NIH Crystallized Composite
total (Weintraub et al., 2014). The Shipley-2 Test of Vocabulary includes 40 items in which
participants chose the word among four options that was closest in meaning to the provided
word. In the NIH Cognition Reading Recognition test, participants read and pronounced words
they viewed on the screen as accurately as possible. The administrator then evaluated their
pronunciation as correct or incorrect. In the NIH Cognition Picture Vocabulary test, participants
were asked to select the picture, out of four options, that most closely matched the meaning of an
auditory cue. The NIH Cognition composite score is a summary score of these two tests. Finally,
the Semantic sub-score from the SAM is based upon questions from the SAM that asked
12

participants about their ability to remember facts and semantic knowledge of events, even if they
are unable to remember specific episodic details.
Executive functioning and speed of processing
Eighteen measures of executive functioning were included in this study and are outlined
below. Seven of these measures were obtained from the NIH Toolbox Cognition, which also
provided a Fluid Intelligence Composite Score (Weintraub et al., 2014). This summary score is a
composite of the results of all seven executive measures included in the battery: the Card Change
Sort Task, the Flanker task, the Picture Sequence Memory task, the List Sorting task, and the
Pattern Comparison task. Each of these tasks were also considered individually and are described
below.
The NIH Toolbox Cognition Picture Sequence Memory tasks assesses non-verbal
working memory. Participants were presented with illustrated activities in a particular order on
the computer screen, concurrently with an auditory descriptive sentence cue. The participants
were asked to recall two sequences of pictures presented over two learning trials; the first
sequence consisted of 15 components and the second had 18. Participants were given credit for
each adjacent pair of pictures they correctly placed (i.e., if pictures in locations 7 and 8 were
placed in that order and adjacent to each other anywhere – such as slots 1 and 2 – one point was
awarded), up to the maximum value for the sequence, which is one less than the sequence length.
The NIH Toolbox Cognition List Sorting Task assesses verbal working memory.
Participants are required to sequence different visually and orally-presented stimuli. Pictures of
different foods and animals were displayed with both a sound clip and written text that named
the items. The task had two different conditions: 1-List and 2-List. In the 1-List condition,
participants were required to order a series of objects (either food or animals) in size order from
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smallest to largest. In the 2-List condition, participants were presented with both food and
animals and were asked to report the food in size order, followed by the animals in size order.
The NIH Toolbox Cognition Auditory Verbal Learning Test assesses memory and
learning abilities. Participants were presented with a list of 15 unrelated words via audio
recording and asked to recall as many as they can. The score used here is equal to the total
number of words recalled across all three immediate trials (out of a maximum of 45).
The NIH Toolbox Cognition Card Change Sort Task assess cognitive flexibility. Two
target pictures were presented that varied along two dimensions (i.e., shape and color).
Participants were asked to match a series of bivalent test pictures (e.g., yellow balls and blue
trucks) to the target pictures, first according to one dimension (e.g., color) and then, after a
number of trials, according to the other dimension (e.g., shape). “Switch” trials were also
employed, in which the participant had to change the dimension being matched. For example,
after 4 straight trials matching on shape, the participant may have been asked to match on color
on the next trial and then go back to shape, thus requiring the cognitive flexibility to quickly
choose the correct stimulus. Scoring was based on a combination of accuracy and reaction time.
The NIH Toolbox Cognition Flanker Task assesses inhibition. Participants focused on a
given stimulus while inhibiting attention to arrows flanking it. Sometimes the middle arrow
pointed in the same direction as the “flankers” (congruent) and sometimes in the opposite
direction (incongruent). Scoring was based on a combination of accuracy and reaction time.
The NIH Pattern Comparison Task assesses speed of processing. Participants discerned
whether two side-by-side pictures were the same or not. The score reported here is the number of
items correct in a 90-second period. The items were designed to be simple to most purely
measure processing speed.
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The Reading Span Task, adapted from Daneman & Carpenter, (1980), assessed complex
working memory. Participants were asked to judge whether sentences “made sense”; that is
whether the nouns and verbs used in the given sentences were appropriate to the context. In
between the presentation of these sentences, single letters were displayed on the screen. After the
presentation of 3-7 sentences and letters, participants were asked to recall the letters they viewed
in the order that they appeared. The final scores were compiled as a proportion of the correctly
recalled letters out of the total number of letters presented. Most of these scores were out of a
total of 75 possible letters, but the final trial of three participants was not accurately recorded and
thus their scores were calculated out of the 68, 69, or 70 letters that were successfully recorded.
Five executive function measures from the Cambridge Brain Science (CBS) battery, an
automated cognitive function assessment battery were included in the present study (Owen et al.,
2010). In the ‘Odd one out’ visual attention paradigm, the objective was to select the item that
was the most different out of four shapes that varied in terms of color, shape and solidity. The
Hampshire Tree Task examined spatial reasoning by asking participants to move items to their
identified numerical positions while adhering to particular rules regarding the order that
participants were permitted to move each item. Participants were only allowed to move the
numbered balls when they were not blocked into their position by other balls and when there was
room in the identified section to fit another ball. During the Self-Ordered Search working
memory task, participants were asked to click on boxes to find a hidden “marble” while
remembering where they had recently searched. In a Switching Stroop assessment of inhibition,
participants were asked to identify the option that matched the sample item in one of two wayseither in color or in the word written; with subsequent trials either holding to the same rules or
switching to the other paradigm. Finally, participants were also asked to complete a spatial
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rotation task in which they had to identify whether or not two images could be made to match
one another by rotating the given image.
In addition, standard measures of executive functioning were administered. The Trail
Making Test (Reitan, 1958) consisted of parts A and B. In part A participants were asked to
connect the numbers from lowest to highest as quickly and as accurately as they could, without
lifting their pen or pencil off the paper. Part B was identical to part A except that participants
were asked to alternate between connecting numbers and letters from lowest to highest and in
alphabetical order. The difference in time to completion for test B as compared to test A is
reported here.
In the Sustained Attention to Response Task (SART) (Robertson et al., 1997) participants
were asked to withhold a response to a target item presented within a series of non-targets.
Stimuli were single digit numbers between 0-9 appearing rapidly on a computer screen.
Instructions were provided to respond to all digits except that they should withhold their
response when they see the digit 3. Considered in the present study are the number of times that
participants were unable to inhibit their response.
The Symbol-Digit Modalities Test (SDMT) (Smith, 1982) is a measure of processing
speed in which participants are asked to write which symbol matches a specific digit according
to a legend provided. Participants were given 90 seconds with which to identify the
corresponding number to as many digits as they could (maximum 110).
Another included measure of executive functioning was the Associative Recall Task
(Brainerd et al., 2013). Participants were presented with 30 pairs of unrelated words, one at a
time on a computer screen, as the administrator read them out loud. Then, the participant was
presented with the first word of each pair, in a different order than originally presented, and
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asked to recall the second word that had been paired with it. Subsequently, without viewing the
pairs again, the participants were tested once more. Then twice more, the participants were both
presented with the word pairs and then tested on their recall of the pairs. Subsequently,
participants went through the entire seven step procedure again with a new list of word pairs.
The scores reported here are the total number of correctly recalled words out of the 180 times the
two word lists were solicited in the first, third, and fourth tests. The second test was not included
as there was no presentation of word pairs between the first and second tests.
Finally, Verbal Paired Associates (No Delay), an associative memory measure, was
scored as described above (Wechsler, 2008). Scores were calculated by summing the item recall
for the first four immediate trials of the Verbal Paired Associates task (out of a maximum
possible of 56).
Social Cognition
Three measures of social cognition were included in our analyses. The Interpersonal
Reactivity Index (IRI) (Davis, 1983) is a measure of dispositional empathy containing four
seven-item subscales, each tapping a separate facet of empathy. Participants responded via a
five-point Likert scale as to how well they felt the item described them. Participants also
completed the Reading the Mind in the Eye Task (Baron-Cohen et al., 1997) in which they
inferred the mental state of people based on images of their eyes alone. Finally, participants
completed the Toronto Empathy Quotient (Spreng et al., 2009) which is a brief self-report
measure that was developed as a result of a factor analysis of self-report measures of empathy.
Response to items on the questionnaire were given using a five-point Likert scale of agreement.
Analyses
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The Five Autobiographical Interview Measures of Interest (Internal Detail Count,
External Detail Count, Proportion Score, Internal Detail Density, and External Detail Density),
correlated with measures of Episodic Memory, Executive functioning, and Social Cognition
using Pearson Correlations. We observed a significant sex difference for internal and external
details on the AI. As a result, we replicated all analyses using partial correlations, controlling for
the effects of sex. Partial correlation results are reported whenever the findings were significantly
different from the full correlation model. All correlations were two-tailed unless otherwise
specified. One-tailed correlation analyses are reported only when strong a priori hypotheses were
tested.
RESULTS
Inter-rater reliability
Inter-rater reliability was computed by examining the Pearson correlations between the
total number of internal and external details for both raters across all three events at the levels of
Recall and General Probe. Inter-rater reliability was high for both internal (r(118) = .91, p <
.001) and external details (r(118) = .82, p < .001).
Autobiographical interview: Word counts
We examined the inter-relationship of our five Autobiographical Memory measures and
word count. Number of internal and external details were hypothesized to have a strong
relationship with Word count as participants who spoke more overall would also generate more
details in turn. Indeed, word count was significantly correlated with the number of internal
details (r(118)=.90, p < .001) and external details (r(118)=.78,p < .001). Word count was also
negatively correlated with Proportion Score (r(118)=-.37, p < .001), negatively correlated with
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Internal Density (r(118)=-.64, p < .001), and positively correlated with External Density
(r(118)=.19, p < .05). See Table 1 for the full correlation matrix.

Autobiographical interview: Internal consistency
We assessed the relationship between the first, second, and third events selected by
participants by conducting correlational analyses between the measures of interest from the three
events from each participant. We found that internal consistency among all three time periods for
internal details was high; the correlation between participants’ first and second events was
r(118)=.48 p < .001, the correlation between the second and third events was r(118)=.57 p <
.001, and the correlation between the first and third events was r(118)=.47 p < .001. We found
that internal consistency between all three time periods for external details was high; the
correlation between the first and second events was r(118)=.28 p < .005, the correlation between
the second and third events was r(118)=.39 p < .001, and the correlation between the first and
third events was r(118)=.42 p < .001. Using proportion scores (Levine et al., 2002), we observed
that internal consistency scores were moderate; no significant correlation was found between the
first and second events. Correlation between the second and third events was r(118)=.22 p < .05,
and the correlation between the first and third events was r(118)=.29 p < .005. Using the detail
density calculation, internal consistency between all three time periods for internal detail density
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was high. Correlation between the first and second events was r(118)=.47 p < .001, the
correlation between the second and third events was r(118)=.38 p < .001, and the correlation
between the first and third events was r(118)=.43 p < .001. Internal consistency among all three
time periods for external detail density was low or insignificant; no association was observed
between the first and second events, correlation between the second and third events was
r(118)=.18 p < .05, correlation between the first and third events was r(118)=.22 p < .05. A full
report of all correlations can be found in tables 2 through 6.
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Sex effects
In tables 7, 8, 9, and 10 we report study means and variance statistics for the entire
sample of males and females. Males produced significantly more internal details (t(118)=2.12, p
< .05, Cohen’s D=. 39), external details (t(118)=2.04, p < .05, Cohen’s D=.37), and generated
more words to describe events (t(118)=2.52, p < .05, Cohen’s D=.46). Otherwise, there were no
significant differences between the two sexes for the five measures of interest.
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Autobiographical Interview: Associations with self-reported autobiographical memory
For each event identified in the Autobiographical Interview participants rated their
visualization, emotionality, current significance, significance at the time of each event, as well as
how often it was rehearsed. We found no associations between the five Autobiographical
Interview Measures of interest and these self-reported aspects of Autobiographical Memory. Full
correlation values can be found on table 11.
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We next examined the Survey of Autobiographical Memory and its subscales of
Episodic, Spatial, Future Thinking, Semantic as well as its total score. We found that internal
detail count was significantly associated with self-reported Semantic memory (r(112)=.22, p <
.05) but was non-significant when controlling for sex differences. Internal Detail Count was also
correlated with the spatial subscale score (r(113)=.22, p < .05). Full correlation values can be
found on table 12.
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Table 12
AI and SAM
Scores
SAM_Episodic

Internal

External

Pearson
0.042
0.253
Correlation
Sig. (2-tailed)
0.655
0.788
N
115
115
SAM_Spatial
Pearson
0.218*
0.157
Correlation
Sig. (2-tailed)
0.019
0.094
N
115
115
SAM_Future
Pearson
-0.014
-0.074
Correlation
Sig. (2-tailed)
0.882
0.427
N
116
116
SAM_Semantic Pearson
0.216*
0.136
Correlation
Sig. (2-tailed)
0.021
0.149
N
114
114
SAM_Total
Pearson
-0.058
0.039
Correlation
Sig. (2-tailed)
0.527
0.67
N
120
120
** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

Proportion

Internal
External
Density
Density
0.002
0.131
0.041

0.99
115
-0.059

0.161
115
-0.049

0.662
115
0.043

0.534
115
0.01

0.6
115
0.005

0.648
115
-0.06

0.917
116
-0.021

0.962
116
-0.047

0.523
116
-0.028

0.821
114
-0.01

0.621
114
0.029

0.767
114
-0.026

0.918
120

0.754
120

0.775
120

Autobiographical Interview: Associations with episodic and semantic memory
We predicted that Internal Detail Count, Proportion Score and Internal Density Scores
would be correlated with measures of episodic memory. We found that Internal Detail Count had
a positive significant relationship with the NIH Auditory Verbal Learning Test REY (Delayed),
(r(118)=.18, p < .05, single-tailed). Controlling for sex, the relationship between internal detail
count and REY Delayed strengthened (pr(116)=.20, p < .05, two-tailed). Controlling for sex, we
found that internal detail count approached significance with the Corrected Remember score
from the Remember-Know Source task (pr(116)=.15, p = .053, single-tailed).
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Further, we predicted that External Detail Count and External Detail Density would be
positively correlated with measures of semantic memory. We found that External Detail count
had a positive significant relationship with the Shipley Vocabulary measure (r(118)=.17, p < .05,
single-tailed), and the NIH reading recognition (r(118)=.17, p < .05, single-tailed). Full
correlation values can be found on table 13.
Table 13
AI and
Episodic
and
Semantic
Memory
Rey
Delayed

VPA
Delayed
Recall

VPA
Delayed
Free Recall

RK Recall

RK Source

Internal

External

Proportion

Internal
Density

External
Density

Pearson
Correlation

0.178

0.052

0.051

0.004

-0.047

Sig. (2tailed)

0.052

0.574

0.579

0.962

0.609

N
Pearson
Correlation

120
0.076

120
-0.055

120
0.064

120
0.027

120
-0.107

Sig. (2tailed)

0.411

0.552

0.485

0.767

0.244

N
Pearson
Correlation

120
0.033

120
-0.084

120
0.084

120
0.038

120
-0.068

Sig. (2tailed)

0.723

0.363

0.362

0.68

0.461

N
Pearson
Correlation

120
0.103

120
0.163

120
-0.03

120
0.008

120
0.038

Sig. (2tailed)

0.263

0.076

0.748

0.929

0.684

N
Pearson
Correlation

120
0.097

120
0.12

120
-0.094

120
-0.09

120
0.129

0.29

0.192

0.306

0.327

0.161

Sig. (2tailed)
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RK
Remember
Correct
Source

N
Pearson
Correlation

120
0.132

120
0.168

120
-0.064

120
-0.078

120
0.098

0.15

0.067

0.486

0.398

0.287

N
Pearson
Correlation

120
0.136

120
0.105

120
-0.012

120
0.03

120
0.039

Sig. (2tailed)

0.137

0.252

0.9

0.748

0.674

N
Pearson
Correlation

120
0.127

120
0.166

120
-0.03

120
0.077

120
0.049

Sig. (2tailed)

0.166

0.07

0.745

0.401

0.596

N
Pearson
Correlation

120
0.026

120
0.172

120
-0.097

120
0.061

120
0.138

0.78

0.06

0.291

0.506

0.134

N
Pearson
Correlation

120
0.071

120
0.143

120
-0.055

120
0.037

120
0.092

Sig. (2tailed)

0.442

0.119

0.554

0.688

0.319

120
0.095

120
0.088

120
-0.022

120
-0.014

120
0.035

0.304

0.338

0.808

0.879

0.708

120

120

120

Sig. (2tailed)
Corrected
Remember

Shipley
Vocab

NIH Oral
Reading
Recognition

Sig. (2tailed)
Crystallized
Composite

N
NIH Picture Pearson
Vocabulary Correlation
Sig. (2tailed)

N
120
120
** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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Autobiographical Interview: Associations with executive functioning
We predicted that Internal Detail Count, Proportion Scores, and Internal Density Scores,
would show moderate positive associations with measures of Executive Functioning, specifically
working memory. We predicted that External Detail Count and External Density Scores would
show moderate negative associations with measures of Executive Functioning. We found that a
robust measure of working memory, Reading Span, was positively correlated with Proportion
Scores (r(118)=.21, p < .05,) and with Internal Density Scores (r(118)=.22, p < .05), and was
negatively correlated with External Detail Count (r(118)=-.15, p < .05, single-tailed) and
External Detail Density (r(118)=-.15, p < .05, single-tailed). We found that Internal Detail Count
was positively correlated with NIH Picture Sequence Memory (r(118)=.187, p < .05), NIH List
Sorting (r(118)=.16, p < .05, single-tailed), NIH Auditory Verbal Learning (REY) Immediate
(r(118)=.15, p < .05, single-tailed), Verbal Paired Associates-No Delay (r(118)=.18,p <
.05,single-tailed), CBS Self-Ordered Search (r(118)=.15, p < .05, single-tailed), and CBS
Hampshire Tree Task (r(118)=.20, p < .05). CBS Hampshire Tree Task, a measure of planning,
was also positively correlated with External Detail Count (r(118)=.19, p < .05). CBS SelfOrdered Search was negatively correlated with External Density (r(118)=-.18, p < .05, twotailed). The relationship between Reading Span and Internal Detail Count was non-significant
when controlling for sex. Full correlation values can be found in tables 14.
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Table 14
AI and
Executive
Functioning
Reading Span
Proportion

Associative
Recall

NIH Picture
Sequence
Memory

NIH List Sorting
Working
Memory

NIH Auditory
Verbal Learning
(REY)

VPA No Delay

CBS SOS
average

NIH Card
Change Sort

NIH Flanker

Internal
Pearson
Correlation
Sig. (2-tailed)
N
Pearson
Correlation
Sig. (2-tailed)
N
Pearson
Correlation

-0.007

External

Proportion

-0.153 .208*

Internal
Density

External
Density

.222*

-0.151

0.941
120
0.137

0.095
120
0.074

0.023
120
0.013

0.015
120
0.021

0.099
120
0.015

0.135
120

0.42
120
0.067

0.884
120
0.051

0.816
120
-0.061

0.873
120
-0.077

Sig. (2-tailed)
N
Pearson
Correlation

0.041
120
0.159

0.468
120
0.084

0.584
120
0.079

0.505
120
-0.039

0.402
120
-0.103

Sig. (2-tailed)
N
Pearson
Correlation

0.083
120
0.153

0.359
120
0.075

0.393
120
0.04

0.676
120
-0.032

0.265
120
-0.028

Sig. (2-tailed)
N
Pearson
Correlation
Sig. (2-tailed)
N
Pearson
Correlation
Sig. (2-tailed)
N
Pearson
Correlation
Sig. (2-tailed)
N
Pearson
Correlation
Sig. (2-tailed)

0.095
120
0.178

0.416
120
-0.023

0.665
120
0.142

0.73
120
0.123

0.765
120
-0.118

0.052
120
0.153

0.807
120
-0.031

0.122
120
0.138

0.179
0.199
120
120
0.009 -.180*

0.096
120
-0.085

0.733
120
0.047

0.134
120
-0.091

0.923
120
-0.081

0.049
120
0.095

0.357
120
-0.064

0.612
120
0.069

0.326
120
-0.082

0.377
120
0.011

0.303
120
0.107

0.49

0.456

0.37

0.908

0.243

.187*
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120
-0.063

120
-0.021

120
0.011

120
0.026

120
-0.026

0.492
120
0.032

0.821
120
-0.077

0.909
120
0.11

0.775
120
0.078

0.777
120
-0.113

0.725
120
0.105

0.402
120
0.081

0.23
120
-0.059

0.397
120
-0.011

0.219
120
0.04

0.254
120
0.129

0.378
120
0.044

0.523
120
-0.002

0.904
120
-0.102

0.668
120
-0.044

Sig. (2-tailed)
0.161
0.637
N
120
120
NIH Fluid
Pearson
0.046
0.08
Composite
Correlation
Sig. (2-tailed)
0.616
0.384
N
120
120
TrailsB-A
Pearson
-0.128
-0.089
Correlation
Sig. (2-tailed)
0.164
0.333
N
120
120
CBS HTT
Pearson
.197*
.191*
Correlation
Sig. (2-tailed)
0.031
0.037
N
120
120
CBS SR Overall Pearson
0.087
0.009
Correlation
Sig. (2-tailed)
0.346
0.92
N
120
120
SDMT Writing
Pearson
0.137
0.051
Correlation
Sig. (2-tailed)
0.135
0.578
N
120
120
** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

0.983
120
-0.012

0.268
120
-0.046

0.631
120
-0.001

0.894
120
0.002

0.62
120
-0.04

0.994
120
-0.057

0.982
120
-0.083

0.668
120
-0.041

0.54
120
0.061

0.367
120
0.095

0.653
120
0.009

0.506
120
-0.137

0.304
120
0.019

0.921
120
-0.09

0.135
120
-0.038

0.836
120

0.331
120

0.678
120

NIH Pattern
Comparison
Process Speed

CBS OOO

CBS STR
Overall

SART Negative
Commission
Error Rate

N
Pearson
Correlation
Sig. (2-tailed)
N
Pearson
Correlation
Sig. (2-tailed)
N
Pearson
Correlation
Sig. (2-tailed)
N
Pearson
Correlation
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Autobiographical Interview: Associations with social cognition
We predicted that internal detail count, proportion and internal density would positively
correlate with prosocial behavior (e.g. Gaesser & Schacter, 2014). Internal detail count was
correlated with a common assessment of social cognition, Reading the Mind in the Eye,
(r(110)=.19, p < .05). Controlling for sex, the relationship strengthens (pr(106)=.23, p < .05) and
the proportion score becomes significant (pr(106)=.19, p < .05, single-tailed). Full correlation
values can be found in table 15.
Table 15
AI and
Internal
External
Proportion Internal
External
Social
Density
Density
Cognition
IRI_EC
Pearson
-0.028
-0.148
0.053
0.065
-0.064
Correlation
Sig. (2-tailed)
0.772
0.124
0.579
0.501
0.508
N
110
110
110
110
110
IRI_FS
Pearson
0.025
-0.007
-0.028
-0.025
-0.005
Correlation
Sig. (2-tailed)
0.792
0.941
0.772
0.798
0.962
N
110
110
110
110
110
IRI_PD
Pearson
-0.038
-0.074
0.009
-0.013
-0.014
Correlation
Sig. (2-tailed)
0.696
0.442
0.924
0.89
0.887
N
110
110
110
110
110
IRI_PT
Pearson
-0.024
-0.059
-0.043
0.054
0.019
Correlation
Sig. (2-tailed)
0.801
0.54
0.655
0.574
0.844
N
110
110
110
110
110
RMIE
Pearson
.194*
-0.014 .207*
0.112
-0.156
Correlation
Sig. (2-tailed)
0.041
0.883
0.029
0.239
0.102
N
112
112
112
112
112
TEQ
Pearson
0.062
0.139
-0.039
-0.072
0.062
Correlation
Sig. (2-tailed)
0.522
0.146
0.683
0.453
0.518
N
110
110
110
110
110
** Correlation is significant at the 0.01 level (2-tailed).
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* Correlation is significant at the 0.05 level (2-tailed).
DISCUSSION
Here we report the results of the first direct investigation of the psychometric properties
of the Autobiographical Interview, a commonly reported protocol for the assessment of
autobiographical memory. Specifically, we investigated inter-rater reliability, internal
consistency, and construct validity of the measures vis-à-vis standardized memory, executive
functioning and social cognition measures. As predicted, given the rigorous scoring, and
manualized training protocol, inter-rater reliability of the instrument was high. While internal
consistency data has not been reported for the AI, we observed only moderate to low internal
consistency for memory recall across the three epochs. Finally, construct validity, or
associations between the AI, standardized memory, executive functioning, processing speed and
social cognition were highly variable and lower than predicted given the extant literature
suggesting that autobiographical memory is closely associated with these constructs. While our
findings should be considered preliminary as we gather additional data to fully power the
individual difference approach adopted here, we are able to draw several important conclusions,
both with respect to the validity and reliability of the AI as well as provide novel insights as to
the behavioral correlates of autobiographical memory in young adults.
With respect to the specific predictions regarding the construct validity of the AI, we
hypothesized that we would find robust associations between internal details in the
autobiographical interview and standardized measures of episodic memory. While we observed
moderate associations in the predicted direction for some instruments, the pattern of associations
was highly variable. We also predicted associations between external (semantic) details in the
autobiographical interview and standard measures of semantic memory. Again, several positive
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correlations were observed, however, the overall pattern was variable. We also hypothesized
that we would find an association between internal details and measures of executive
functioning; specifically working memory. Here our findings were consistent with predictions as
we observed positive associations between internal details on the AI and measures of working
memory. Finally, we hypothesized that measures of social cognition would be associated with
internal details. However, positive associations were only observed for our performance-based
measure of social cognition, whereas self-report measures were non-significant. In the following
sections we first discuss the results with respect to the psychometric properties of the AI and then
review the findings illustrating the observed associations between autobiographical memory and
those cognitive and social domains purportedly implicated in autobiographical memory.
Inter-rater reliability has not been reported in previous studies of the Autobiographical
Interview, likely attributable to the difficulty in the coordination and time commitment required
for multiple scorers for each memory, especially for larger sample sizes. However, this is a
critical method for ensuring reliability in the subjective assessment of the phenomenological
experience of autobiographical memory. Here we observed high inter-rater reliability between
scorers suggesting acceptable construct validity and providing strong support for the
standardized training protocol as an effective method for providing reliable and replicable
measures of autobiographical memory performance.
For young adults, the Autobiographical Interview requires recall of memories for three
life periods. Measures of internal consistency across these events were lower than predicted,
particularly for measures of external density and proportion scores. This suggests that the
External Details score may capture more than just semantic memory, resulting in high variability
in this measures. This may in part be an artifact of the memory selected by the participant with
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highly rehearsed, and therefore semanticized, memories being preferentially chosen for
recollection. However, internal detail count, external detail count, as well as internal detail
density were all moderate to strongly correlated, demonstrating reasonable internal consistency
for these scores. These findings provide additional motivation for carefully considering event
selection during the AI. A significant portion of the observed variability was associated with the
earliest life memories. As such, selection of memories from adolescence and later may enhance
the internal consistency and stability of the measure
Means and variance for the entire sample, as well as for males and females alone, provide
valuable information for future studies to cross-validate independent samples of younger adults.
We observed sex differences for Internal and External detail counts with males producing more
details. However, we also found that males produced more words overall in describing their
memories. We suggest that the differences in detail count was driven by the higher number of
words produced by the males as this difference was not present the AI Measures that accounted
for word count; namely Proportion score, Internal Detail Density, and External Detail Density.
The increased verbosity of men is convergent with early work on gendered speech patterns
(Haas, 1979) though other studies have found no gender difference in average number of words
produced per day between men and women (Mehl, Vazire, Ramírez-Esparza, Slatcher, &
Pennebaker, 2007). However, any sex difference is likely highly dependent on the context of the
interaction (Onnela, Waber, Pentland, Schnorf, & Lazer, 2014) and thus the interviews
conducted in this study are not necessarily generalizable to other situations.
We failed to identify significant associations between our AI measures and the self-report
measures of autobiographical memory. However, we did observe a relationship between Internal
detail count and the Semantic and Spatial SAM subscales. We posit that the relation between
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SAM Semantic and Internal Details may have been related to a common association with Word
Count, as this effect disappeared when sex was controlled for, which was also associated with
Word Count. The observed correlation between the SAM Spatial Score and Internal
Autobiographical Details was unexpected. However, spatial details are a core feature of episodic
autobiographical recall (McGee, 1979) and thus the capacity to reconstruct a sense of space may
provide the building blocks for the layering of other episodic details such as emotion or other
sensory information. Further research specifically investigating these sub-categories of
autobiographical information will be able to more directly investigate this hypothesis.
We observed modest relationships in the predicted directions between the AI and
standardized measures of semantic and episodic memory. Out of seven standardized episodic
memory measures, only the Auditory Verbal Learning (REY) Delayed and the Remember Know
Corrected Remember Score, when controlling for gender, were correlated with internal details on
the AI. For semantic memory, External Detail count had a positive significant relationship with
the Shipley Vocabulary measure and the NIH reading recognition out of the four semantic
measures observed. It is important to note that our four laboratory measures of semantic
knowledge were all based on vocabulary measures and further studies using alternative, and nonverbal metrics of semantic knowledge would be valuable. However, the modest correlations
observed between semantic measures and external details on the AI are promising with respect
the construct validity of the instrument.
The variability we found between performance on the AI and more standardized memory
measures is not entirely unexpected given the challenges inherent in reliably measuring
autobiographical recall and the process impurities inherent in standardized neuropsychological
assessments. However, these discrepancies may also suggest that the consideration of
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autobiographical memory as a form of declarative (Tulving, 1992) or explicit (Schacter, 1992)
memory, with a similar episodic and semantic architecture, may not be entirely supported.
Indeed, neuroimaging research corroborates our observed discrepancies between
autobiographical and episodic memory (Gilboa, 2004). While there are some common
mechanisms between autobiographical and lab-based episodic memory, there are a number of
dissociations between the two that merit further investigation.
One possible interpretation of these results is a greater reliance of autobiographical
memory on search and control mechanisms than initially expected. Older adults produce fewer
internal details during autobiographical recall, while external details remain comparatively
spared (Levine et al., 2002). As a hallmark of cognitive aging is reduced cognitive control or
fluid intelligence (Park et al., 2001), this may suggest that autobiographical memory, particularly
episodic re-experiencing of past events may require more controlled processing than laboratorybased measure of declarative memory. Further, autonoetic consciousness, or the capacity to
‘mental time travel’ and experience a coherent sense of oneself across the lifespan is considered
to be necessary for autobiographical recollection (Tulving, 1985). As autonoetic consciousness is
closely associated with frontal lobe functioning (Wheeler, Stuss and Tulving, 1997), it is possible
that autobiographical recollection is more closely associated with frontally-mediated control
processes and the strength of this association may have attenuated correlations between AI and
more standardized declarative memory measures.
Consistent with this hypothesis, we observed positive association between measures of
executive functioning and internal episodic detail on the AI. Interestingly, while only seven of
eighteen measures of executive functioning showed reliable correlations in the predicted
direction, internal details were correlated fully with seven of eight working memory measures.
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While speculative, this suggests that autobiographical recall may rely on the capacity to hold
disparate aspects of a personal remembrance in active working memory in order to facilitate
medial temporal lobe mediated binding processes that ultimately generate a rich episodic
recollective experience. The neural correlates of working and episodic memory provide some
support for this relationship (Cabeza, Dolcos, Graham, & Nyberg, 2002) but its underlying
mechanisms and implications require additional investigation.
We also observed a positive relationship between a performance-based measure of social
cognition (Reading the Mind in the Eyes) and internal event details on the AI. In contrast, no
associations were observed on the two self-report measures of social cognition. We believe that
this finding lends partial support for the social role of autobiographical memory. Based on these
data, one may speculate that episodic richness in autobiographical memory provides a scaffold
for interpreting social interactions, whereas more generalized memory serves a less important
function in social problem solving. The present study also suggests that self-report measures may
not be sufficient for evaluating social cognition as both self-report results diverged from our
performance measure.
Overall, our findings suggest that the AI demonstrates reasonable psychometric
properties given the complexities inherent in quantifying the subjective recollections of another’s
personal past. The derived scores demonstrate high reliability across raters and, while the
internal consistency across specific memory scores was lower than predicted, modest
correlations were observed for several core measures. However, this latter point does raise an
important issue with respect to how best to operationalize autobiographical memory using this
instrument. On the whole our findings suggest that controlling for word count (i.e. deriving detail
density scores) may provide a more stable metric for assessing individual differences in
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autobiographical memory. Further, we aggregated details across multiple sub-categories
including sensory, emotional and spatial details. Future research should adopt a more finegrained approach as this would enable the testing of more specific predictions surrounding
correlations with memory measures as well as assessments in other domains including visualspatial and affective capacities.
In the present study the Autobiographical Interview did not demonstrate a simple
association with any of our predicted domains of interest. It is possible that the AI is a valid
measure of autobiographical memory, yet this construct does not share much variance with
laboratory based measures of memory or other cognitive and social functions. Indeed, this
possibility is a major impetus for conducting work on autobiographical memory. Alternatively, it
is possible that the Autobiographical Interview is not reliably capturing individual differences in
autobiographical memory capacity, thus obscuring predicted associations with these other
measures. It is clear that autobiographical memory is a complex process that appears to be
intertwined to some degree with verbosity, episodic memory, semantic memory, working
memory, and social cognition. Any analysis should consider the implications of these
associations and endeavor to anticipate and control for them appropriately.
While several psychometric features of the AI are lacking, we suggest that future research
using a larger participant sample, will be necessary to fully validate the instrument as a robust,
reliable and replicable measure of autobiographical memory. However, as the only performancebased measure of autobiographical memory with a comprehensive, standardized rating guide and
high inter-rater reliability we suggest that the AI remains the foremost measurement tool in the
field. These findings, while preliminary, demonstrated reasonable construct validity for the
measure. Further, we were able to identify an interesting pattern of association between episodic
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autobiographical memory and executive functioning, specifically working memory, suggesting a
stronger role for frontal-mediated control process in the rich episodic recollection of one’s
personal past. Autobiographical Memory is a complex construct that depends on a number of
cognitive functions underlying the processes required from encoding of the event to retrieval in
the laboratory. Further research into the psychometric validation of the Autobiographical
Interview is necessary to fully validate this instrument as an objective measure of the capacity to
re-experience and recollect the past.
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APPENDIX
Figure S1: Complete order of in Laboratory Behavioral Battery
Day 1
1. Mini-Mental State Examination (MMSE)
2. Verbal Paired Associates I (WMS)
3. Trail Making Tests A/B
4. Symbol Digit Modalities Test (SDMT)
5. Shipley-2 Block Patterns
6. Verbal Paired Associates II
7. Creative Tasks
8. Shipley-2 Vocabulary
9. Saliva Sample
10. Autobiographical Interview
11. Remember/Know Source- Study
12. Sustained Attention to Response Task (SART)
13. Cambridge Brain Sciences (CBS) battery
14. Remember/Know Source- Test
Day 2
1. Adapted-Berlin
2. Temporal Discounting & Loss Aversion
3. NIH Toolbox (Cognitive Domain)
4. NIH Toolbox (Emotion Domain)
5. NIH auditory recall delayed (REY)
6. Instances Task
7. Reading Span
8. Associative Recall
9. IPAQ
10. NIH Diet History Questionnaire II
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