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Abstract

Objectives: A meta-analytic review was conducted to assess the effects of healthy aging, amnestic mild cognitive impairment (MCI), and
Alzheimer’s disease (AD) on naturalistic autobiographical memory using the Autobiographical Interview, a widely used, standardized assess-
ment that derives measures of internal (episodic) and external (nonepisodic) details from freely recalled autobiographical narratives.

Methods: A comprehensive literature search identified 21 aging, 6 MCI, and 7 AD studies (total N = 1,556 participants). Summary statistics for
internal and external details for each comparison (younger vs older or MCI/AD vs age-matched comparison groups) and effect size statistics were
extracted and summarized using Hedges' g (random effects model) and adjusted for the presence of publication bias.

Results: The pattern of reduced internal and elevated external details in aging was robust and consistent across nearly all 21 studies. MCl and—
to a greater extent—AD were associated with reduced internal details, whereas the external detail elevation faded with MCI and AD. Although
there was evidence of publication bias on reporting of internal detail effects, these effects remained robust after correction.

Discussion: The canonical changes to episodic memory observed in aging and neurodegenerative disease are mirrored in the free recall of
real-life events. Our findings indicate that the onset of neuropathology overwhelms the capacity of older adults to draw upon distributed neural
systems to elaborate on past experiences, including both episodic details specific to identified events and nonepisodic content characteristic of

healthy older adults’ autobiographical narratives.
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Memory change is the chief cognitive complaint in aging
and neurodegenerative disease, especially Alzheimer’s disease
(AD) and its prodrome, mild cognitive impairment (MCI).
Although standardized assessments are effective in detecting
impairment in the context of neuropathology, they lack eco-
logical validity and sensitivity for subtle memory impairment.
Naturalistic measures have been increasingly employed to as-
sess memory for real-life experiences with a range of personal
relevance, goal-directedness, emotionality, and temporal scale
that cannot be achieved with standardized measures that use
laboratory stimuli.

One such naturalistic measure—the Autobiographical
Interview (Levine et al., 2002)—extracts reliable measures of
internal (contextually specific or episodic) and external (none-
pisodic) details of personal past events within a single freely
recalled narrative. The inception of the Autobiographical
Interview was motivated by observations of impaired remote
memory in patients with preserved laboratory task perfor-
mance (Levine et al., 1998). In the original Autobiographical
Interview study (Levine et al., 2002), older adults showed
reduced production of internal details for autobiograph-
ical events selected from five periods across the life span,

replicating age-related effects on contextual recall (e.g.,
Mclntyre & Craik, 1987). Older adults also produced more
external details relative to younger adults, consistent with the
notion that they have trouble suppressing off-target informa-
tion during recall (Arbuckle & Gold, 1993; Hasher & Zacks,
1988) potentially due to impaired cognitive control capac-
ity (Amer et al., 2016). Alternatively, external detail produc-
tion may be due to compensation for reduced internal detail
production (Devitt et al., 2017; but see Grilli & Sheldon,
2022). The Autobiographical Interview has since been used
in over 300 studies in various clinical and healthy samples.
Neuroimaging studies have demonstrated key relationships
between internal detail recovery on the Autobiographical
Interview and key brain regions implicated in autobiograph-
ical memory. Individuals with focal hippocampal damage
show a profound reduction in internal detail recall, whereas
external details are relatively spared (Addis et al., 2007;
Miller et al., 2020; Rosenbaum et al., 2008). When damage
is distributed, as in neurodegenerative disease or traumatic
brain injury, internal details are selectively associated with the
integrity of the medial temporal lobes. These associations are
echoed in neuroimaging studies with healthy adults. In these
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cases, internal details are related to structural and functional
measures of medial temporal lobe regions (e.g., the hippo-
campus; Hodgetts et al., 2017; Palombo et al., 2018; Thakral
et al., 2020) that are situated in a larger left-lateralized net-
work that includes posterior and anterior medial regions and
lateral temporoparietal regions (e.g., Cabeza & St Jacques,
2007; Setton et al., 2022; Svoboda et al., 2006; Thakral et
al., 2017). Conversely, elevated external details are observed
in cases with damage to the prefrontal cortex (Levine, 2004),
more distributed cortical damage (Esopenko & Levine, 2017,
McKinnon et al., 2008), or as a result of reduced cognitive
control secondary to mental health disorders such as post-
traumatic stress disorder (e.g., McKinnon et al., 2015).

The purpose of the present study is to synthesize the liter-
ature on the Autobiographical Interview across the spectrum
of healthy to pathological aging. Healthy aging is associated
with subtle changes in the medial temporal lobes and cortical
regions that are involved in event reconstruction and detail
recovery. AD is characterized by medial temporal lobe and
lateral temporoparietal atrophy. Amnestic MCI is a transi-
tional category with elevated risk of AD (Albert et al., 2011).
By the time memory impairment is diagnosed, it is often too
late to test interventions for slowing disease progression.
While more sensitive measures of memory decline are needed,
the heterogeneity of normal aging and disease expression
can make it difficult to detect pathological performance. In
the current meta-analysis, we assessed the sensitivity of the
Autobiographical Interview in 34 studies across these three
diagnostic groups. This work provides profiles of impairment
across internal and external details, indicating how dissocia-
ble mnemonic processes are affected by healthy aging and
age-related impairment.

Method
Study Selection and Eligibility

The Autobiographical Interview solicits narrative descrip-
tions of personally experienced events from a specific time
and place in the past. In the original protocol (Levine et al.,
2002), lifetime periods (e.g., childhood, teenage years, etc.)
were used to cue events, but other cues may be used depending
on the goals of the study. Additional information beyond the
initial recall phase may be elicited through general and spe-
cific probing. Transcribed protocols are segmented into detail
categories according to a manualized procedure. Details that
appear to relate to specific events (e.g., unique events, percep-
tual, temporal, spatial, or thought/emotion details) are classi-
fied as “internal” (episodic). All other details (e.g., semantic,
metacognitive, other statements) are classified as “external”
(nonepisodic). A more detailed description of this protocol is
included in Supplementary Material.

ProQuest, PubMed, Scopus, and Google Scholar databases
were searched using the phrase “autobiographical interview”
up until May 2021. The Publish or Perish software was used
to download Google Scholar entries. Following screening
for duplicates, 949 articles were then screened for use of the
“standard” Autobiographical Interview (i.e., adhering to the
administration and scoring instructions as specified by Levine
et al., 2002, allowing for the use of any event cues, probing
levels, or recall duration), contrasting young versus old or dis-
order (MCI, neurodegeneration) versus a healthy age-matched
comparison group, and the use of previously unpublished
data (verified with the corresponding author when necessary).

All retrieved articles were confined to amnestic (as opposed
to nonamnestic or mixed) MCI patients. One study not iden-
tified in the initial search—published in the Open Science
Collaboration Framework’s Reproducibility Project—was
included (Vasquez Echeverria, 2015), bringing the total to 34
studies with 1,556 participants included in the final analyses
(Figure 1; see Supplementary Material for complete list).

Data Collection Process

Summary statistics for internal and external details for the
identified groups along with inferential statistics concerning
group differences (e.g., t, p, and Cohen’s d) were extracted
from each article by M. Eskandaripour and S. Simpson. When
the required data were unavailable, we contacted the corre-
sponding author(s). In two cases where we did not receive a
response, data were extracted from graphical displays using
DataThief III (https://www.datathief.org).

We also recorded study design characteristics, such as dura-
tion of recall (see Supplementary Material). Memory ages
were heterogeneous but largely focused on remote memories
of greater than 1 year in age. When different levels of probing
were reported, we selected counts from the “highest” level (free
recall only: 11%, free recall + general probe: 56 %; free recall +
general probe + specific probe: 11%; unspecified: 22%).

Outcome Variables

The dependent variables of interest were internal and exter-
nal detail counts. Some protocols have also used the inter-
nal-to-total detail ratio as a proxy of memory “episodicity.”
Given that the proportional measure was not always available
and that our interest was in the patterns of internal versus
external details, we analyzed these measures separately. The
Autobiographical Interview manual provides instructions for
segregating subcategories of internal and external details that
can aid interpretation (see Supplementary Table S1) but these
subcategories were not consistently reported across papers.
While finer-grain categorization of external detail content can
be conducted (e.g., Renoult et al., 2020; Strikwerda-Brown
et al., 2019), the “standard” external detail composite unifies
nonepisodic content for more reliable comparison to inter-
nal detail production (Renoult et al., 2020). As a result, this
meta-analysis focused on total internal and external detail
counts averaged across event cues.

Statistical Analyses

The Comprehensive Meta-Analysis (CMA) Software Version
3 (https://www.meta-analysis.com/) was used to extract
Hedges’ g and standard error (SE) for each study and for
combined studies using a random effects model. As the CMA
software reports p-values to three decimal places, p-values
reported as “p < 000” were written as “p < .001” in the text.
The p-values listed in the tables generated by CMA were
retained as-is. Publication bias was calculated using the clas-
sic fail-safe N (Nfs), which denotes the number of additional
“negative” studies needed to bring the p value to greater than
alpha (a = 0.05), and computed Egger’s regression intercept,
which should be equal to zero in the absence of publication
bias (please see Supplementary Material for more infor-
mation about these meta-analysis measures). Funnel plots,
whereby effect size is plotted against SE, were produced for
the aging and the combined MCI/AD samples, which could
not be processed separately due to the small number of stud-
ies. Asymmetrical distribution of studies within the funnel,
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Figure 1. PRISMA flow diagram of articles searched in the systematic review process.

with studies missing on the left side or near the bottom, indi-
cates publication bias. Figures were produced using the CMA
software and R (https://www.R-project.org/).

Results

Healthy Aging

Very large effect sizes were noted for internal details (older
< younger; Hedges’ g = 1.007, SE = 0.126, p < .001; Figure
2) and external details (older > younger; Hedges’ g = -0.799,
SE = 0.113, p < .001; Figure 2). There were no exceptions to
the directionality of the effect for internal details, with the
lower-bound confidence intervals greater than 0 for 17/20
studies. The effect for external details was evident in 18/20
studies, with lower-bound confidence intervals less than 0 for
12/20 studies. Interpretation was unaffected by the exclusion
of a potential outlier (Barnier et al., 2014).

Mild Cognitive Impairment

Six studies used the Autobiographical Interview to assess
group differences in healthy older adults and patients with
MCI. These results show that patients with MCI produced
significantly fewer internal details (Hedges’ g = 0.619, SE =
0.134, p < .001; Figure 3) but a similar amount of external
details (Hedges’ g = -0.416, SE = 0.372, p = .263; Figure 3)
compared to healthy older adults.

Alzheimer’s Disease

Seven studies used the Autobiographical Interview to assess
group differences in healthy older adults and patients with
AD. We observed that patients with AD produced fewer inter-
nal details (Hedges’ g = 1.319, SE = 0.15, p < .001; Figure 4)
but a similar amount of external details compared to their
healthy older adult counterparts (Hedges’ g = -0.205, SE =
0.161, p = .203; Figure 4).

Autobiographical Interview Effects Withstand
Publication Bias

Significant Egger’s regression intercepts were observed for
internal details (ps = .016 and .003 for the aging and MCI/AD
samples, respectively), consistent with rightward asymmetry
in funnel plots (see Supplementary Material), yet the fail-safe
numbers were large (Nfs = 1,087, 316 for the aging and MCI/
AD samples, respectively) indicating that hundreds of studies
would be needed to nullify the observed internal detail effects.
The effect size for aging remained large after using Duval and
Tweedie’s Trim and Fill adjustment, Hedges” g = 1.007. The
observed value for the MCI/AD group (g = 0.970) remained
medium-to-large (Hedges’ g = 0.770) after adjustment. For
external details, no bias was observed in either the aging
or combined MCI/AD analyses. All Egger regressions were
nonsignificant (all ps > .200; see Supplementary Material for
complete results).

Discussion

We examined the effects of aging, amnestic MCI, and
AD on autobiographical memory as assessed by the
Autobiographical Interview (Levine et al., 2002). Effects
on internal (episodic) and external (nonepisodic) detail
retrieval were extracted from 34 studies comprising 1,556
participants. Overall results are summarized in Figure 5.
The observed effects held after adjustment for publica-
tion bias. There was a robust aging effect such that older
adults recalled fewer internal details but an excess of exter-
nal details relative to younger adults. The juxtaposition of
healthy and pathological aging provides insight into the evo-
lution of changes in autobiographical memory with disease
progression. There was a graded effect on internal details,
with magnification of impairment from MCI to AD, whereas
the effect of increased external details was reduced in the


https://www.R-project.org/
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbad077#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbad077#supplementary-data

1620 Journals of Gerontology: PSYCHOLOGICAL SCIENCES, 2023, Vol. 78, No. 10

Aging Studies — Internal Details

Study name Statistics for each study Hedges's gand 95%C1
Hedges's  Standard

'] error p-Value
Acevedo-Mblina etal. (2020) 0990 0329 0003 —
Addis et al. (2008) 0871 0361 0016 ——
Addis etal. (2010) 0911 0343 0008 ——
Azpurua & Koutstaal (2015) 0558 0238 0019 -
Bamier etal. (2014) 2629 0304 0.000 il
Caoetal. (2018) 0369 0228 0105 L
De Brigard etal. (2017) 0496 0323 0.125 Hl—
Deuittetal. (2016) 0688 0.267 0010 e o
Diamond etal. (2020) 0473 0312 0129 Hl—
Ford etal. (2014) 1828 0348 0000 ——
Gaesseretal. (2011) 1510 0405 0.000 —
Levine etal. (2002) 1474 0.403 0.000 —i1
Madore et al. (2014) 1284 0313 0.000 ——
Peters etal. (2019) 1411 0317 0.000 —
Spreng etal. (2018) 0564 0151 0000 =
StJacques & Levine (2007) 1.189 0375 0002 ——
Vandemoris etal. (2013) 0929 0344 0007 ——
\asquez Echeverria (2015) 1338 0.383 0.000 —
Wanketal. (2021) 0597 0321 0.063 —l—
Zavagnin etal. (2016) 0647 0238 0007 -

1007 0126 0000 L 4

400 200 000 200 400
oA YA
Aging Studies — External Details
Study name Statistics for each study Hedges's g and 95%C1
Hedges's  Standard

'] error p-Value
Addis etal. (2008) 0626 0353 0077 —a-
Addis etal. (2010) 0510 0.331 0124 —
Azpurua & Koutstaal (2015) 0476 0.237 0.044 -
Bamier etal. (2014) 1340 0245 0000 -
Caoetal. (2018) 1422 0.253 0.000 -
De Brigard etal. (2017) 0000 0318 1000 ——
Deuitt etal. (2016) 1219 0283 0000 -
Diamond et al. (2020) 0743 0318 0019 ——
Ford etal. (2014) 1057 0311 0.001 -
Gaesseretal. (2011) 0617 0.364 0.090 ——
Levine etal. (2002) 0579 0363 011 —
Madore etal. (2014) -1.356 0316 0.000 i
Peters etal. (2019) 171 0.331 0.000 -1l
Robin & Moscovitch (2017) 1613 0377 0000 i
Spreng etal. (2018) 0586 0152 0000 =
StJacques & Levine (2007) -0910 0363 0012 —a—
Vandemors etal. (2013) -0880 0342 0010 ——
Vasquez Echevertia (2015) 0204 0346 0556
Wank etal. (2021) 0.106 0314 0.737
Zavagnin etal. (2016) 0310 0233 0184

0799 0113 0000 3

-4.00 200 000 200 400
oA YA

Figure 2. Top panel: Forest plot of internal detail effects using the
Autobiographical Interview in aging studies. On average, younger adults
(YA) generated more internal details relative to older adults (OA), Hedges’
g= 1007 SE=0.126, p < .001; Hedges' g range = 0.369-2.629. Bottom
panel: Forest plot of external detail effects using the Autobiographical
Interview in aging studies. On average, OA generated more external
details relative to YA, Hedges' g = —0.799, SE = 0.113, p < .001; Hedges’
grange = —1.711 to 0.106. Solid squares = effect size for each study; size
of squares = study weight (weighted by sample size); horizontal lines =
95% confidence intervals; diamond = summary effect; width of diamond
= precision.

MCI and AD samples. Our findings indicate that the onset
of neuropathology overwhelms the capacity of healthy older
adults to draw upon distributed neural systems to elaborate
on past experiences, including both episodic details specific
to identified events and nonepisodic content characteristic
of healthy older adults’ autobiographical narratives. Results
from this meta-analysis provide a general benchmark of
effect size which will guide prospective research in the area
of aging and cognition.

Healthy Aging

Aging is associated with reduced internal and increased
external details on the Autobiographical Interview (Levine
et al.,, 2002). This finding of impoverished internal detail

MCI Studies — Internal Details

Study name for each study Hedges's g and 95% CI
Hedges's Standard

g error p-Value
Barnabe et al. (2012) 1.148 0.335 0.001 —-
Bastin et al. (2013) 0.195 0.262 0.458
Coelho et al. (2019) 0.585 0.265 0.027 [l
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Sheldon et al. (2015) 0.604 0.353 0.087
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MCI Studies — External Details

Study name for each study Hedges's g and 95% CI
Hedges's Standard
g error p-Value
Barnabe et al. (2012) 0.289 0.312 0.354
Bastin et al. (2013) -1.639 0.302  0.000
Coelho et al. (2019) 0.666 0.266 0.012 E 3
Gamboz et al. (2010) -0.273 0.369 0.459
Murphy et al. (2008) -0.812 0.344 0.018 E =
Sheldon et al. (2015) -0.770 0.358  0.031 -

-0.416 0372 0.263
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Ml patients [

Figure 3. Top panel: Forest plot of internal detail effects using the
Autobiographical Interview in mild cognitive impairment (MCI). On
average, MCI groups generated fewer details than age-matched
comparison groups, Hedges' g = 0.619, SE = 0.134, p < .001; Hedges' g
range = 0.195-1.148. Bottom panel: Forest plot of external detail effects
using the Autobiographical Interview in MCI. On average, patients with
MCI generated a similar amount of external details relative to age-
matched comparison groups, Hedges' g = -0.416, SE = 0.372, p =

.263; Hedges' g range = —1.639 to 0.666. Solid squares = effect size for
each study; size of squares = study weight (weighted by sample size);
horizontal lines = 95% confidence intervals; diamond = summary effect;
width of diamond = precision.

generation is remarkably robust even after correction for
publication bias, with no exceptions to this pattern across 20
studies. As the pattern reflects both decreases and increases
in internal and external detail counts, respectively, it cannot
be attributed to overall changes in retrieval output between
young and older adults.

In retrospective tests of autobiographical memory, events
are self-selected, introducing bias and lack of control over
event characteristics, such as frequency of rehearsal, emo-
tionality, and importance to self. Recovered details are pre-
sumed to reflect memory processing, yet they are unverified.
However, the same aging pattern is evident with experiment-
er-controlled staged events in which memory accuracy is con-
firmed against the ground truth (Diamond, Armson, et al.,
2020). These findings bolster interpretations of group differ-
ences in internal details as pertaining to memory processes
and representations corresponding to actual experiences and
not extraneous factors, such as differences in event selection,
retention interval, or narrative style (Aizpurua & Koutstaal,
2015).

The profile of attenuated internal and elevated external
detail recall in older adults can be viewed as a joint expression
of attenuated episodic memory retrieval capacity and reduced
filtering or compensatory production of nonepisodic content
relative to younger adults. There is a wealth of evidence to
suggest that subtle age-related changes in medial temporal
lobe structure and function (Dickerson et al., 2009; Head et
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AD Studies - Internal Details

Study name for each study Hedges's g and 95% CI
Hedges's Standard
g error  p-Value
Addis et al. (2009) 0.972 0.365 0.008 -
Barnabe et al. (2012) 1.093 0.402  0.007 -
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AD Studies — External Details
Study name for each study Hedges's g and 95% CI
Hedges's Standard
g error  p-Value
Addis et al. (2009) 0.234 0.346  0.500
Bamabe et al. (2012) -0.427 0.381  0.263
Benjamin et al. (2015) -0.449 0.434  0.301
Irish et al. (2011) -0.210 0.327  0.521
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Meulenbroek et al. (2010) -0.145 0300 0.629
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Figure 4. Top panel: Forest plot of internal detail effects using the
Autobiographical Interview in Alzheimer's disease (AD). On average,
patients with AD produced fewer internal details than age-matched
comparison groups, Hedges' g = 1.319, SE = 0.15, p < .001; Hedges' g
range = 0.972-1.850. Bottom panel: Forest plot of external detail effects
using the Autobiographical Interview in AD. On average, there was no
difference between AD groups and age-matched comparison groups,
Hedges' g = -0.205, SE = 0.161, p = .203; Hedges' g range = —0.905 to
0.455. Solid squares = effect size for each study; size of squares = study
weight (weighted by sample size); horizontal lines = 95% confidence
intervals; diamond = summary effect; width of diamond = precision.
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Figure 5. Observed effect sizes for each individual study by internal
details (left) and external details (right) for aging, mild cognitive
impairment (MCI), and Alzheimer's disease (AD). Each study is
represented by a filled dot. Circles reflect group-level average Hedges'
g with standard error bars represented. There were large effects for
internal details in all three comparisons, with a graded increase in effect
size evident for AD versus MCI. External details were elevated in aging,
MCI, and eliminated in AD. (Note that effects for MCl and AD are relative
to age-matched comparison groups, isolating the effects of clinical
classification from aging effects. In other words, MCI and AD effects
would appear larger against a younger demographic, as is the case for
our aging analysis.)

al., 2008) hinder older adults’ ability to retrieve highly spe-
cific details. External details are incidental to the identified
main task in the Autobiographical Interview (i.e., to describe
details of specific events). Elevated external detail production

is observed in association with prefrontal cortex damage and
associated executive functioning impairment (Levine, 2004)
as well as with reduced cognitive control that accompanies
certain mental health disorders (McKinnon et al., 2015).
Accordingly, external detail production in healthy aging has
been related to changes in the functional dynamics across net-
works implicated in executive and memory function (Fenerci
et al., 2022). Lacking efficient, high-fidelity access to episodic
details, older adults rely upon preserved accumulated knowl-
edge such as that represented in lateral temporal structures
(Maguire & Frith, 2003), potentially as a compensatory
mechanism given their low internal detail recall (Devitt et al.,
2017).

When categories of external details have been reported,
these are predominantly semantic (e.g., Bastin et al., 2013;
Levine et al., 2002), particularly personal semantics (facts
about oneself) as opposed to general semantics (facts about
the world; Acevedo-Molina et al., 2020; Renoult et al., 2020;
but see Coelho et al., 2019 and Meulenbroek et al., 2010).
However, external details should not be held as a measure
of functional capacity in the semantic or any other system
because they are incidental to the main task. For example,
younger adults’ low production of external details should
not be held as evidence of impairment. When older adults
were prompted to provide personal and general semantic—
and not episodic—content, they generated an excess of per-
sonal semantic details (autobiographical facts) regardless of
instructions (Melega et al., submitted). Rather than interpret
older adults’ pattern of internal and external detail recall
solely through the lens of impairment or compensation for
impairment, it could be that older adults broaden their nar-
ratives with personal semantic content because that is what
matters to them (Grilli & Sheldon, 2022).

MCI and AD

Age-related reduction in internal detail production is magni-
fied in people with MCI and AD. The effect is graded: vari-
able for the MCI studies (Hedges’ g 0.195-1.148; Figure 4)
but consistent and large for AD (Hedges’ g 0.972-1.850).
While the effect size for MCI was smaller than that observed
for healthy younger versus older adults, the comparison
group for MCI was age-matched, meaning that the effect size
is isolated to MCI effects that are presumed to be additive
to those of aging. The AD effect was very large even in com-
parison to age-matched controls—similar to that observed
in patients with hippocampal lesions (Miller et al., 2020).
Together, these findings suggest that the age-related impair-
ment in recalling internal details is intensified in people with
MCI and AD, while their capacity to recover external details
is preserved.

Given the known medial temporal lobe pathology that
characterizes MCI and AD (e.g., Killiany et al., 2000; Petersen
& Negash, 2008), these data support the claim that internal
detail production on the Autobiographical Interview is sen-
sitive to pathology in these areas. Early signs of AD-related
network-level dysfunction are evident in the posterior medial
region of the default mode network (Jones et al., 2016), a
crucial hub in the construction of multidimensional event rep-
resentations that form episodic memories (e.g., Ranganath &
Ritchey, 2012). Thus, the loss of highly contextualized mem-
ory recall in MCI and AD corresponds to major changes in
the anatomy and functionality of core brain regions that sup-
port episodic memory processing and may help explain the
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evolution from healthy to pathological aging (see Peterson &
Negash, 2008 for further discussion).

There was weak evidence for external detail elevation in
MCI relative to age-matched controls. While individuals with
MCI may draw upon intact semantic function to augment
their narratives as in healthy aging, they do so less consis-
tently. In MCI, atrophy is primarily restricted to the medial
temporal lobes (Petersen & Negash, 2008), while areas that
support semantic processing (e.g., lateral temporal cortices,
temporal pole; Svoboda et al., 2006) are still intact. In AD,
however, the effect size for external details was close to zero,
with only one of seven studies showing a significant effect.
The presence of normal temporal pole activation during auto-
biographical memory recall in AD (Meulenbroek et al., 2010)
supports the finding here that AD patients have the capacity
to draw on semantic content, but this is insufficient to pro-
duce a greater shift toward nonepisodic processing as seen in
healthy aging and, to a lesser extent, MCI.

Methodological Considerations

Approximately a quarter of the studies in the meta-analysis
used the original lifetime periods from Levine et al. (2002),
more than 50% probed time periods in the 1- to 10-year
range, and the remainder were either unrestricted (6%) or did
not report a time frame (14 %; see Supplementary Material).
Only a handful of the studies in the present sample consid-
ered memory recency, contrasting events occurring within the
past year to more remote events that are expected to have
lower internal detail scores. Remoteness effects indexed by
lifetime period (e.g., childhood, early adulthood, etc.) cannot
be independently assessed in aging, due to the confound with
participant age (Levine et al., 2002). Nevertheless, there was
no evidence to suggest that remoteness interacts with group
in any study in which both of these effects were probed (e.g.,
Acevedo-Molina et al., 2020; Addis et al., 2008; Aizpurua &
Koutstaal, 2015). In fact, we showed that age effects appeared
even after a 2-day delay (Diamond, Abdi, et al., 2020).
Similarly, there was no evidence for differential recency by
group effects in the MCI (Barnabe et al., 2012; Bastin et al.,
2013) or AD samples (e.g., Addis et al., 2009; Barnabe et al.,
2012; Meulenbroek et al., 2010). More data with consistently
controlled time period cues are required to formally assess the
effects of recency across groups.

Recency effects are of theoretical interest in studies of
patients with medial temporal lobe damage (e.g., Gilboa
& Moscovitch, 2021), who tend to remember recent expe-
riences with less specificity than remote memories. The
Autobiographical Interview has been used to test competing
theories concerning hippocampal involvement in recent ver-
sus remote memory (Kirwan et al., 2008; Rosenbaum et al.,
2008). In the standard Autobiographical Interview adminis-
tration, however, memory accessibility is confounded with
recency. That is, only the most accessible remote events are
selected because inaccessible events would not come to mind
upon cueing. These more accessible remote events are likely
well-rehearsed and therefore supported by semantic mem-
ory. Some researchers have used event cues selected by others
to reduce such accessibility effects (e.g., Gilboa, 2004). The
use of prospective memory paradigms for testing at specific
delay periods can also address this confound (e.g., Diamond,
Armson, et al., 2020), although it is impractical for questions
concerning memory for very remote events across the life
span.

Limitations

Our analysis of amnestic MCI and AD assumes homogene-
ity of patient characteristics across studies, which may not
be justified given variability in diagnostic criteria and disease
stage. Inferences of neural atrophy were derived from clinical
diagnosis and not direct measurements. That said, it is safe to
assume that pathology is greatest in AD, followed by MCI,
then healthy aging. The effect of AD on internal details was
very robust, falling well into the large range for all eight stud-
ies, indicating that the catastrophic mnemonic systems failure
in this disease overshadows any noise owing to heterogeneous
clinical samples.

Due to the limitations of the available data, we analyzed the
effects for internal and external detail composites separately.
It is generally more effective to analyze internal and external
detail production jointly in a single analysis (e.g., given two
groups, a 2 x 2 general linear model) or an internal-to-total
detail ratio to control for protocol length (see Miloyan et al.,
2019). One might predict that joint consideration of internal
and external details would enhance effect size expression in
aging (Levine et al., 2002), but we were unable to directly test
this prediction given the available data. While the incorpora-
tion of total detail counts (either as a full factorial analysis of
internal and external details or as a ratio) is recommended,
correction using word counts (e.g., Setton et al., 2022) is not
because it is the detail and not the word that is the unit of
analysis in the Autobiographical Interview. The correction of
composites by word count assumes equal scaling of verbosity
across internal and external details, which is not the case (i.e.,
external details contain more words than internal details;
Genugten & Schacter, 2022).

Finally, many studies included in this meta-analysis relied
on relatively small sample sizes that could have inflated effect
sizes and increased the risk of Type I error. Indeed, there was
evidence of publication bias for internal details. Under the
assumption that researchers were primarily concerned with
internal details, this suggests that smaller effect sizes for inter-
nal, but not external details, were unpublished, remaining
in the “file drawer.” Nonetheless, internal detail effect sizes
remained robust after correction for publication bias (see
Supplementary Materials).

Conclusion

The loss of memory for real-life events is one of the most
devastating consequences of neurodegenerative disease,
as these memories serve to strengthen our identity. The
Autobiographical Interview is an effective tool for assess-
ing episodic and nonepisodic elements of these events that
are not readily captured via existing standard laboratory
tests of memory. This review indicates the extent to which
the long-established episodic memory impairment in MCI
and AD extends to autobiographical memory, and further
illustrates how profiles of recovered episodic and nonepi-
sodic content can differentiate groups across the spectrum of
age-related impairment. Autobiographical memory, assessed
via internal details, progressively declines across healthy aging
through to the stages of neurodegeneration. These findings
reflect structural and functional neuroanatomical changes
that accompany normal aging and pathology in the medial
temporal lobes (particularly the hippocampus) and connected
structures. Age-related enhancement of nonepisodic (exter-
nal) details—be it either a sign of reduced cognitive control
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over memory or an indicator of compensation—is eclipsed by
progressive neuropathology affecting event recovery, further
reducing patients’ expression of their personal past events.
The implications of these findings extend beyond aging and
neurodegeneration, as autobiographical memory is affected
in many other neurological and mental health conditions.
Overall, this work advocates for the joint consideration of
internal and external detail composites in differentiating
between healthy and pathological aging profiles.
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Supplementary data are available at The Journals of
Gerontology, Series B: Psychological Sciences and Social
Sciences online.
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