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Meta-analyses and reviews on cognitive disorders in schizophrenia have shown that the most robust and common cognitive
deficits are found in episodic memory and executive functions.
More complex memory domains, such as autobiographical
memory (AM), are also impaired in schizophrenia, but such
impairments are reported less often despite their negative
impact on patients’ outcome. In contrast to episodic memory, assessed in laboratory tasks, memories of past personal events are much more complex and directly relate to
the self. The meta-analysis included 20 studies, 571 patients
with schizophrenia spectrum disorder, and 503 comparison
subjects. It found moderate-to-large effect sizes with regard
to the 3 parameters commonly used to assess AM: memory
specificity (g = −0.97), richness of detail (g = −1.40), and
conscious recollection (g = −0.62). These effect sizes were
in the same range as those found in other memory domains
in schizophrenia; for this reason, we propose that defective
memories of personal past events should be regarded as a
major cognitive impairment in this illness.

and common deficits are found in particular areas
such as processing speed, episodic memory, working
memory, and executive functions.1,3–10 These cognitive
deficits, and in particular episodic memory deficits,
are linked to poorer functioning, work performance,
social adaptation, quality of life,1,6 and rehabilitation
outcomes.11,12
In its original conceptualization, episodic memory
covers a large and heterogeneous set of memory representations and includes the ability to recollect specific
events located in time and place. It is opposed to semantic memory that comprises general facts relating to the
world, with no reference to spatial and temporal context.13 According to this view, recalling a past personal
event or word previously learned in a wordlist refers to
episodic memory. However, while most episodic memory
studies have relied on laboratory tests consisting of the
recall or recognition of items such as words or pictures,
there is growing evidence that the cognitive processes
underlying memories of personal past events, ie, autobiographical memories, cannot be merely inferred from laboratory recall and recognition tasks.14–16 In keeping with
this line of reasoning, several arguments support a distinction between episodic memory and autobiographical
memory (AM). First, AM retains knowledge over retention intervals measured in weeks or decades,15 whereas
episodic memory as assessed by laboratory tasks consists
of knowledge retained over intervals measured in minutes or hours. Second, autobiographical memories are
highly complex mental representations of personal past
events that entail sensory-perceptual details, feelings, and
thoughts specific to these past events, as well as general
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Introduction
Cognitive impairment can be considered a core feature
of schizophrenia and is increasingly recognized in psychopathology research with the goal of understanding the etiology, course and outcome of the illness.1,2
Most patients with schizophrenia present some decline
in their neurocognitive functioning, and several metaanalyses and reviews have shown that the most robust
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Autobiographical Memory Deficits in Schizophrenia

Methods
Literature Search
MEDLINE (PubMed) and Web of Science databases
were searched from inception to December 2014 to identify all studies providing data on AM in patients with
schizophrenia or schizoaffective disorder. A combination
of the following Medical Subject Headings (MeSH) and
search terms was used: “schizophren*” OR “schizo-affective” OR “psychos*” OR “psychot*” –AND “autobiographical memory”; –AND “remote memory”; –AND
“verbal memory”.
The systematic review was executed according to the
PRISMA standard,28 including evaluation of bias (confounding, overlapping data, publication bias). Title and
abstract screening of publications was executed independently by F.B. and J.J.R. In case of disagreement or
uncertainty, the full text was read and discussed until
conformity was achieved. After database extraction,
hand-searching for studies potentially overlooked or
absent from the databases was performed by screening
the references of all retrieved articles.
Inclusion/Exclusion Criteria
Inclusion criteria for the studies in the current meta-analysis
were as follows: (1) to be published in an Englishlanguage peer-reviewed journal, (2) to report AM data on
schizophrenia spectrum disorder according to Diagnostic
and Statistical Manual of Mental Disorders (DSMIII,29,30 DSM-IV31,32), or the International Classification
of Diseases (ICD-9,33 or ICD-1034) criteria, (3) to have
contrasted AM performance in patients with schizophrenia spectrum disorder and healthy controls, (4) to report
at least 1 measure of either memory specificity, richness
of memory details or conscious recollection, and (5) to
report the results with sufficient detail to allow calculation of effect sizes. Regarding the last inclusion criterion,
the corresponding author of the article was contacted
in the case of missing data. There were no inclusion or
exclusion criteria for sample size.
Statistical Analysis
With the data reported in each study, we calculated separate effect sizes for the difference in AM performance
between patients and controls for each AM parameter. To
estimate effect sizes we used the standardized mean difference method adjusted for small sample bias (Hedges’s
g35). In addition, we calculated standard error, 95% confidence interval, Z value, chi-square statistic Q to assess the
homogeneity of results across studies,36 and I2-statistic,
a percentage-based indicator of heterogeneity (with 25%
denoting low, 50% moderate, and 75% high heterogeneity37). We used the forest plot to determine studies that
caused heterogeneity. All calculations were made according to the assumptions of a random effects model.38
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autobiographical knowledge about, for example, life periods or places.15,17 Third, in contrast to episodic memory,
AM encompasses information relating directly to the self,
such as self-images, values or goals,14,17 which enables us,
when remembering an event, to re-experience being the
person we were at that time. Thus AM supports the self
and provides it with a sense of continuity through time.
Finally, in addition to the distinction between episodic
memory and AM, a distinction must also be made within
AM, between the aforementioned memories of personal
past events, sometimes labeled as the episodic component of AM, and memories of personal facts (eg, one’s
name), sometimes referred to as the semantic component
of AM, which correspond to more abstract knowledge
about the self.14,17,18
Several additional factors demonstrate the need for a
proper investigation of AM in schizophrenia. Patients
often complain of impaired memories of personal past
events,19,20 and a better understanding of the cognitive
mechanisms underlying this impairment may open the
door for specific cognitive remediation. Moreover, a better
understanding of AM deficits in schizophrenia may help
us to better grasp of the difficulties faced by patients in
their daily lives. A recent study showed that AM deficits in
patients with schizophrenia spectrum disorder are stronger predictors of patients’ poor social functioning than
measures of verbal episodic memory,21 while 2 studies21,22
suggested that patients’ difficulty in understanding other
people’s intentions may be partially due to difficulty
retrieving specific events from their past. Finally, because
AM provides a sense of continuity for the self through
time, patients’ AM impairment may be one of the cognitive mechanisms that accounts for the lack of cohesion
of the self that is commonly reported by both patients19,23
and clinicians.24,25
In the context of studies conducted on AM in schizophrenia, memories of personal past events have mostly
been investigated in comparison with patients’ memory
for personal facts. The characteristics of their memories of past events have been assessed with the help of 3
parameters. The first of these parameters is the specificity
of AM, referring to the retrieval of specific past events,
ie, events that occurred at a particular time and place
and lasted less than 24 h.26 The second is the richness of
memory details, which gives them vividness and clarity
(eg, perceptual/sensory, contextual or emotional details),
and the third refers to the subjective state of consciousness associated with memory retrieval, namely conscious
recollection.27 Conscious recollection is one’s awareness
of the self in time, through the ability to mentally travel
back in time and to re-experience unique past personal
events in the original context in which they occurred. The
present article presents a meta-analysis of data published
on memories of personal past events in schizophrenia,
with the objective of assessing the severity and overall
effect size of AM impairment in this illness.
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Results
Search
After the initial screening procedures, the abstracts of 638
articles were read. Then 573 articles were excluded. A total
of 65 full texts were evaluated. In the case of missing
baseline data or possible overlap, the authors were contacted. Finally, 23 studies comparing at least one of
the previously mentioned parameters of AM could be
included in the present meta-analysis. Since a few patients
were the same in some studies,40–43 the results of both
studies were presented as those of 1 study. Similarly, 2
papers44,45 presented different results obtained with the
same sample of participants and the results from the
study that included the totality of the memories collected was entered in the meta-analysis. The final number
of included studies in the present meta-analysis was 20
(supplementary material S1). These studies are listed in
the References, denoted with asterisks.

retrieve specific AM relating to specific periods of their
life (eg, childhood, early adulthood, recent period).
Eight50,54–60 used a cueing procedure where participants
had to retrieve a specific autobiographical memory in
response to a cue without time period constraints. Cues
consisted of words,50,55–57,59,60 self-statements by the
participants,54,61 or autobiographical events58 (event
cueing procedure62). Two studies used other methods,
namely a free recall task where participants were free
to retrieve up to 20 specific events from their life,63 and
a AM fluency task64 where participants were asked
to produce as many single personal events as possible in 90 s.49 An additional 4 studies40,41,44,45 collected
self-defining memories that correspond to highly selfsignificant events,65 and, finally, 2 studies used a diary
method66,67 followed by a recognition task of events
that took place 1 or 2 months after the diary period.
Participants narrated their memories orally, except
in 5 studies which used a written procedure.40,41,50,66,67
The number of memories collected also differed across
studies, ranging from 3 to 50 (M = 16.3, SD = 11.2) for
the nondiary studies, and from 112 to 150 memories
for the diary studies (table 1).
Methods Used to Measure AM Parameters

The 20 studies covered 571 patients with schizophrenia spectrum disorder and 503 controls. The weighted
mean ages in the patient and control groups were 37.3
(SD = 9.2) and 37.1 (SD = 9.4) years old, respectively.
In both groups, most participants were male: 69.4% in
the patients group and 65.1% in the control group. The
weighted mean level of education in patients and controls
were 12.3 (SD = 2.5) and 12.6 (SD = 2.3) years, respectively. These differences were not statistically significant
(all Ps >.05). The weighted mean duration of illness was
13.5 years (SD = 8.0).

Memory specificity data were reported in 14 studies (table 1).
The proportion of specific memories vs nonspecific memories was included in the meta-analysis. Memory specificity
was assessed in 10 studies21,41,45,49,50,54,56,57,59,60 according to
the criteria defined by Williams and Broadbent,26 such that
memories of single events situated in a particular time and
place and lasting less than 24 h were considered specific,
whereas memories of repeated events and events lasting more than 24 h were considered nonspecific. In the 4
remaining studies43,46,48,55 that used memory rating scales,68
specific memories corresponded to those scoring 3 or 4 and
nonspecific memories to those scoring 0–2.
Data pertaining to the richness of memory detail
were reported in 9 studies.22,42,46–50,55,63 These studies used
4 distinct rating scales to assess the number of memory
details.51,53,69,70
Conscious recollection data were reported in 9 studies
and 2 methods were used. In the first case participants were
asked to assess the presence or absence of the experience
of conscious recollection associated with either whole
memory retrieval,43,44,54,58,66,67 or retrieval of 3 different
memory components (content, place, and time).46,55,63
In the second case, the proportion of autobiographical
memories associated with conscious recollection of the
content was used.

AM Collection Methods

Effect Sizes and Meta-Analytical Results

The methods used to collect autobiographical memories differed across studies. Nine studies21,22,42,43,46–50
used AM questionnaires46,51–53 requiring participants to

All measures of AM parameters were found to be significantly altered in patients with schizophrenia (Z values > 2.48; Ps < .013) with moderate-to-large effect sizes

Demographics

58

Downloaded from http://schizophreniabulletin.oxfordjournals.org/ at Harvard University Library on June 6, 2016

To explore the possibility of publication bias, the funnel plots were inspected graphically, and we used the trim
and fill methods39 to estimate the number of Null studies
missing from the meta-analysis. We also computed a failsafe number of studies, in other words the number of Null
studies that have to be added to reduce the significance of
the meta-analysis to α = 0.05.
Finally, we evaluated the potential influence of moder
ator variables on effect sizes with the help of meta-regression
analyses that included demographic factors (eg, age, sex
ratio, level of education), psychometric (IQ), and clinical
variables (duration of illness, extent of schizophrenia
symptoms, and depressive symptoms). Factors relating
to the task used to collect AM and the methods used to
measure AM parameters were also analyzed (cf infra).
Meta and Metafor packages in R software (http://
www.r-project.org/) were used.

25

Bennouna-Greene et al54

Berna et al44,45
Berna et al67
Corcoran et al22
Cuervo-Lombard et al63
Cuervo-Lombard et al55
D’Argembeau et al56
Danion et al46
Herold et al47

Kaney et al57

Mehl et al21

Morise et al58

Pernot-Marino et al66
Potheegadoo et al42,43
Potheegadoo et al48
Raffard et al40,41
Ricarte et al59
Riutort et al49

Vorontsova et al60

Wood et al50

1

2
3
4
5
6
7
8
9

10

11

12

13
14
15
16
17
18

19

20

20

20

schizophrenia
spectrum
disorder with
persecutory
delusion
Schizophrenia

Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia

Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
schizophrenia
and schizoaffective disorder
delusional
disorder
schizophrenia
spectrum
disorder
Schizophrenia

Schizophrenia

Diagnosis
of Patients

Cueing (AMT) +
AMQ (AMI)

Cueing (event
cueing)62
Diary
AMQ (AME)
AMQ (AME)
SDM
Cueing (AMT)
AMQ (AMI) +
AM fluency task64
Cueing (AMT)

AMQ (AMI)

Cueing (AMT)

Cueing
(self-statements)61
SDM
Diary
AMQ (AMI)
Free recall
Cueing
Cueing (AMT)
AMQ (AME)
AMQ (E-AGI)

Type of Task
(name of the task)

W

O

W
O
O
W
O
O

O

O

O

O
W
O
O
O
O
O
O

O

Oral/
Written

Procedure to Collect
Autobiographical Memories

21

12

112
24
6
3
12
20

50

9

12

8
150
9
20
25
10
24
5

24

Number
of AMs

W and B

W and B

—
MRS
MRS
W and B
W and B
W and B

—

W and B

W and B

W and B
—
—
—
MRS68
W and B
W and B
—

W and B

Specificity

AMI51

—

—
Piolino69
Piolino69
—
—
Borrini70

—

—

—

—
—
AMI51
Borrini70
Piolino69
—
Piolino69
E-AGI53

—

Richness
of Memory
Detail

Parameters of
Autobiographical Memories

Downloaded from http://schizophreniabulletin.oxfordjournals.org/ at Harvard University Library on June 6, 2016

—

—

R
R
—
—
—
—

R

—

—

R(cont.)
R(cont.)
—
R(cont.)
—

R
R

R

Conscious
Recollection

Note: AM, Autobiographical memories; AMT, Autobiographical Memory Test26; SDM, Self-Defining Memories.65; AMQ, Autobiographical Memory Questionnaire; AMI,
Autobiographical Memory Inventory51; AME, Autobiographical Memory Enquiry46,52; E-AGI, Erweitertes Autobiographisches Gedächtnisinventar53; Memory specificity:
W and B, Williams and Broadbent26; MRS, Memory Rating Scale68 with specific memories (scored 3–4) vs nonspecific memories (scores 0–2). Richness of memory detail:
Borrini70; Piolino.69 Conscious recollection: R, Remember response of the whole memory; R(cont.), Remember response on the content of the memory (as opposed to the time
and place).
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Table 1. Studies Included in the Meta-Analysis
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Assessment of Positive Symptoms,72 or Psychotic Symptom
Rating Scales73) and, given the lack of equivalence across
scales, were not included in the meta-regression, and 250,57
did not measure schizophrenia symptoms. The metaregression performed on these 9 studies failed to show any
significant influence of either positive, negative, or total
symptoms on memory specificity (Fs < 1.94, Ps > . 21).
Furthermore, 9 studies21,41,43,48,50,56,57,59,60 measured
depressive symptoms (using the Beck Depression
Inventory74), 245,54 excluded patients with a diagnosis of
current depression,75 and 346,49,55 provided no information
on depression. The meta-regression performed on these
9 studies failed to show any significant influence of the
level of depression on effect sizes (F[1,7] = 0.31, P = .60).
A large (g = −1.40) and moderate effect size (g = −0.62)
were found for richness of memory detail and conscious
recollection, respectively.
Secondary analyses showed that factors relating to the
task or the method used to assess richness of memory
detail and conscious recollection did not significantly
influence effect sizes in either case (for more details see
supplementary material S6). Patients’ age, the duration
of their illness, their sex ratio, IQ, and level of education
had no significant effect on effect size either (Fs < 0.92, Ps
> .36; supplementary material S5).
The extent to which schizophrenia symptoms influenced the richness of memory detail could not be assessed
owing to insufficient data (3 studies out of 9), and their
influence with respect to conscious recollection was not
significant (Fs < 1.90, Ps > .22; supplementary material
S5). Due to insufficient data, it was not possible to assess
the influence of symptoms of depression in terms of either
richness of memory detail or conscious recollection.
Discussion
This is the first meta-analysis to address AM impairment in patients with schizophrenia-spectrum disorder.
Our results revealed large effect sizes for both specificity
and richness of detail of autobiographical memories,
and a moderate effect size for conscious recollection.

Table 2. Effect Sizes for Memory Specificity, Richness of Memory Detail, and Conscious Recollection in Patients With Schizophrenia
Spectrum Disorder

Memory specificity
Richness of
memory detail
Conscious
recollection

k

Number of
Participants
(Pn/Cn)

I2 (%)

Fail-Safe
Number

Number of
Missing Null
Studies

ES (g)

SD

95% CI

Z Value

Homogeneity Q

14
9

416/376
253/227

−0.97
−1.40

0.25
0.21

−1.45/−0.48
−1.82 /−0.98

−3.94***
−6.57***

75.9***
30.0***

90.0
75.7

610
553

5
3

9

177/177

−0.62

0.18

−0.98/−0.27

−3.46**

19.8*

60.7

116

1

Note: k, number of studies; Pn, number of patients; Cn, number of controls; ES (g), effect size (Hedges’s g)35; SD, Standard Deviation of
effect size. 95% CI: 95% Confidence Interval; Q, Homogeneity statistics36; I2, Heterogeneity statistics.37
*
P < .05, **P < .01, ***P < .001.
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(table 2). The grand mean weighted effect size was 0.98
(SD = 0.11, Z = –9.15, P < .001), and a significant difference was observed between the effect sizes of the 3
AM parameters (Q = 8.15, P = .017). Post hoc analyses
revealed a significantly larger effect size for richness of
memory detail than for conscious recollection (Q = 8.14,
P = .004), with other direct comparisons not being significant (Qs < 2.44, Ps > .11). Overall, a significant moderateto-high heterogeneity was observed in the studies, ranging
from 60.7% to 90.0%. Forest plots are shown in figures
1–3 (for funnel plots, see supplementary material S2–S4).
A large effect size (g = −0.97) was found for memory
specificity of past events. Secondary analyses showed that
factors relating to the task did not significantly influence
effect size. According to the meta-regression, the number of memories recalled had no significant influence
(F[1,12] = 1.41, P = .26). There was no significant difference in effect sizes between the 11 studies that used
an oral procedure and the 3 that used a written procedure (χ2 = 0.05, P = .82), nor between the 7 studies that
used a cueing method and 5 involving AM questionnaires (χ2 = 0.80, P = .37). However, group differences in
memory specificity were not significant in the 2 self-defining memory studies41,45 as opposed to the studies using
other methods (AM questionnaires and cueing methods;
χ2 = 4.8, P = .03). Without these 2 studies,41,45 the memory
specificity effect size increased to −1.14 (P < .0001).
Regarding the method used to assess memory specificity, there was no significant difference in effect size between
the 10 studies that used the method devised by26 and the 4
that used memory rating scales69 (χ2 = 0.0, P = 1.0).
The meta-regressions performed on memory specificity
showed that effect size was not significantly influenced by
patients’ age, the duration of their illness, sex ratio, IQ, or
level of education (all Fs < 3.49, Ps > .09; see supplementary material S5).
Regarding
symptoms
of
schizophrenia,
9
studies21,41,43,45,48,54–56,59 reported symptoms measured with
the Positive And Negative Syndrome Scale,70 346,49,60 used
other scales (Brief Psychiatric Rating Scale,71 Scale for
the Assessment of Negative Symptoms and Scale for the

Autobiographical Memory Deficits in Schizophrenia

Figure 2. Forest plot of richness of memory detail for past events

Therefore, they show that schizophrenia is associated
with an impaired ability to retrieve memories of unique
personal past events, access memory details related to
these events, and to mentally re-live these events. While
these results are in keeping with evidence that episodic
memory is impaired in schizophrenia,3,5,7,10 they indicate
that memory deficits are not limited to a reduced capacity to retrieve items previously learned in a laboratory
setting using recall and recognition tasks. Memory deficits extend to autobiographical memories, ie, memories
involving information related to the self, and are more
complex and remote than information presented in episodic memory tasks.14,16
The number of studies included in our meta-analysis
was relatively small, although comparable to that of previous meta-analyses of AM in patients with depression

(14 studies76 and 22 studies77). The analysis of publication bias and sensitivity suggests the results obtained are
reliable, with a fail-safe number index ranging from 116
to 610 for the different AM measures. Moderate to large
heterogeneity was found across studies for all measures
of AM, which led us to use a more conservative random
effect model. As highlighted above, the methods used to
assess AM parameters differed across studies, but this
did not significantly influence measures of effect size.
The most important methodological differences between
studies concerned the instructions given to participants
in order to collect autobiographical memories and the
number of memories collected across studies. These factors did not significantly influence the results, however,
save for the self-defining memories procedure, for which
the differences in memory specificity between groups
61
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Figure 1. Forest plot of memory specificity for past events
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were not significant. This was probably because the
instructions for retrieving self-defining memories do not
require memories to be specific65 and generally mean a
lower proportion of specific memories are retrieved than
with other studies involving explicit instructions to recall
specific memories. Finally, the meta-regressions analyses
showed that neither age, illness duration, sex ratio, IQ,
level of education nor symptoms of illness or depressive
symptoms significantly influenced the results, although
they are limited by the relatively small number of studies
reporting the same moderator, which prevented us from
examining possible interactions between the moderators.
Nevertheless, it is reasonable to consider that the effect
size obtained in this meta-analysis reflects the overall
AM deficit characterizing most patients with schizophrenia regardless of the methods used to collect and analyze
memories.
Previous meta-analyses carried out with respect to
memory domains other than AM in schizophrenia
reported moderate-to-large effect sizes.3,5,7,10 This was
particularly true for episodic verbal memory, which is one
of the most impaired memory domains in schizophrenia.7,78 The effect sizes obtained for AM measures were
in the same range,3,5,7,10 suggesting that AM deficits must
be regarded as a major domain of cognitive impairment
in schizophrenia. This new finding has probably been
under-acknowledged until today, despite that studies
have shown that AM deficits are more reliable predictors
of patients’ reduced social performance than episodic
memory (as assessed by traditional laboratory tasks)
or clinical symptoms.21 Other studies have also shown
that AM deficits in schizophrenia may underlie patients’
impaired theory of mind abilities21,22 and altered sense of
self.41,54,63 Taken together, these aspects underscore the
62

clinical relevance of AM for gaining a better understanding of the psychopathology of schizophrenia.
The memory specificity effect size was also in the
range reported in 2 recent meta-analyses of patients with
depression.76,77 As mentioned above, and unlike studies
conducted on patients with depression, the level of
depressive symptoms was not significantly correlated
with AM impairment in patients with schizophrenia,
which suggests that cognitive deficits unrelated to mood
disorder may account for the deficits observed in schizophrenia. There are other clinical factors, such as trauma
history, however, that may also contribute to reduced
memory specificity in patients79,80 and to the heterogeneity we found in our meta-analysis. It is a fact that people
with trauma history usually employ emotional regulation processes, such as cognitive avoidance,79,81 that prevent memory retrieval processes from accessing specific
memories. Although patients with schizophrenia have
trauma history more frequently than controls,82,83 several
studies have supplied evidence against the role of cognitive avoidance processes in patients’ reduced memory
specificity.48,59,84 Finally, previous meta-analyses of cognition in domains other than AM have reported significant correlations between cognitive deficits and the
level of negative symptoms.3,8,85 We found 3 AM studies that showed negative correlations between memory
specificity and negative41,84 or positive56 symptom scores.
However, our meta-regressions found that neither positive nor negative symptoms of illness significantly influenced AM parameters. These conflicting results raise the
question of which symptoms might be most correlated
with AM deficits, and future studies could explore the
relationship between AM deficits and self-disorders further, since self-disorders are certainly the dimension of

Downloaded from http://schizophreniabulletin.oxfordjournals.org/ at Harvard University Library on June 6, 2016

Figure 3. Forest plot of conscious recollection for past events
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so that differences in the approach to self-reporting rather
than AM itself may also affect the results. This limitation
concerns memory specificity and richness of memory
detail, the ratings for which are based on an analysis of
the participants’ verbatim report. Conscious recollection,
however, relates exclusively to the participant’s subjective
experience, not his or her verbal report of the event.27
To conclude, AM deficits must be considered a major
cognitive impairment in schizophrenia, but it is also worth
mentioning that such deficits can be compensated for if
patients receive appropriate treatments targeting AM.94–97
As we look ahead to future experimental research into
AM and improvements in therapies targeting memory
recall for patients with schizophrenia, wearable digital
cameras98 may provide a better way of checking the accuracy of events experienced by patients and represent a
promising tool for improving AM, as already shown in
certain groups of patients.99,100
Supplementary Material
Supplementary material is available at http://schizophreniabulletin.oxfordjournals.org.
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details. In addition, a functional neuroimaging study55
demonstrated that the brain network involved in AM
retrieval was impaired in patients with schizophrenia who
exhibited reduced activation in the left lateral prefrontal
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observed in patients. Research on episodic memory has
provided evidence of defective strategic processes (due
to executive dysfunction) during information encoding
in patients with schizophrenia.78,86 This may reflect
patients’ difficulty with spontaneously linking and organizing the different aspects of the material to be remembered.87 These relational memory impairments described
in schizophrenia88,89 point to defective functioning of the
hippocampus.90 However, while with episodic memory
research the material to be encoded can be controlled, it
is difficult to experimentally check the “defective strategic
encoding” assumption of AM deficits in schizophrenia,
since personal events generally happened several years
before the AM test. Finally, neuroimaging studies have
largely demonstrated structural and molecular hippocampal abnormalities91,92 and although patients did not
display any abnormal activation of the hippocampus
during AM retrieval,55 a significant positive correlation
was observed between left hippocampal volume and the
number of AM details recalled,47 suggesting that alteration of the hippocampus may also contribute to AM
impairments observed in patients.
This meta-analysis suffers from a number of limitations. First, our conclusions are restricted to memories
of personal past events due to the fact that very few studies have investigated memories of personal facts.47,49,50,93
Second, it is difficult to check material to be encoded in
AM, and furthermore many AM methods rely on selfreporting and cannot be assessed for accuracy of recall,

F. Berna et al

64

29.
30.

31.
32.

33.
34.
35.
36.

37.
38.
39.
*40.
*41.
*42.

*43.

*44.

*45.

*46.
*47.

and meta-analyses: the PRISMA statement. PLoS Med.
2009;6:e1000097.
American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders, Third Edition (DSM-III). Vol 3rd
ed. Washington, DC: American Psychiatric Association; 1980.
American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders, Revised Third Edition (DSMIII-R). Vol 3rd ed. Washington, DC: American Psychiatric
Association; 1987.
American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-IV). Vol 4th
ed. Washington, DC: American Psychiatric Association; 1994.
American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders, Revised Fourth Edition (DSMIV-TR). Vol 4th ed. Washington, DC: American Psychiatric
Association; 2000.
World Health Organization. International Classification of
Diseases, Ninth Revision (ICD-9). Geneva, Switzerland:
World Health Organization; 1977.
World Health Organization. International Classification of
Diseases, 10th Revision (ICD-10). Geneva, Switzerland:
World Health Organization; 1992.
Hedges LV, Olkin I. Statistical Methods for Meta-Analysis.
Vol 1st Ed. Orlando: Academic Press; 1985.
Shaddish W, Haddock C. Combining estimates of effect
size. In: Cooper H, Hedges LV, eds. The Handbook of
Research Synthesis. New York, NY: Russel Sage Foundation;
1994:261–285.
Higgins J, Thompson SG. Quantifying heterogeneity in a
meta-analysis. Stat Med. 2002;21:1539–1558.
Laird NM, Ware JH. Random-effects models for longitudinal data. Biometrics. 1982;38:963–974.
Duval S, Tweedie R. Trim and fill: a simple funnel-plot–based
method of testing and adjusting for publication bias in metaanalysis. Biometrics. 2000;56:455–463.
Raffard S, D’Argembeau A, Lardi C, Bayard S, Boulenger
J-P, Van Der Linden M. Exploring self-defining memories in
schizophrenia. Memory. 2009;17:26–38.
Raffard S, D’Argembeau A, Lardi C, Bayard S, Boulenger
J-P, Van der Linden M. Narrative identity in schizophrenia.
Conscious Cogn. 2010;19:328–340.
Potheegadoo J, Cuervo-Lombard C, Berna F, Danion J-M.
Distorted perception of the subjective temporal distance
of autobiographical events in patients with schizophrenia.
Conscious Cogn. 2012;21:90–99.
Potheegadoo J, Berna F, Cuervo-Lombard C, Danion J-M.
Field visual perspective during autobiographical memory
recall is less frequent among patients with schizophrenia.
Schizophr Res. 2013;150:88–92.
Berna F, Bennouna-Greene M, Potheegadoo J, Verry P,
Conway MA, Danion J-M. Impaired ability to give a meaning to personally significant events in patients with schizophrenia. Conscious Cogn. 2011;20:703–711.
Berna F, Bennouna-Greene M, Potheegadoo J, Verry P,
Conway MA, Danion J-M. Self-defining memories related
to illness and their integration into the self in patients with
schizophrenia. Psychiatry Res. 2011;189:49–54.
Danion J-M, Cuervo C, Piolino P, et al. Conscious recollection in autobiographical memory: an investigation in schizophrenia. Conscious Cogn. 2005;14:535–547.
Herold CJ, Lässer MM, Schmid LA, et al. Hippocampal
volume reduction and autobiographical memory deficits in
chronic schizophrenia. Psychiatry Res. 2013;211:189–194.

Downloaded from http://schizophreniabulletin.oxfordjournals.org/ at Harvard University Library on June 6, 2016

8. Pelletier M, Achim AM, Montoya A, Lal S, Lepage M.
Cognitive and clinical moderators of recognition memory in schizophrenia: a meta-analysis. Schizophr Res.
2005;74:233–252.
9. Toulopoulou T, Grech A, Morris RG, et al. The relationship between volumetric brain changes and cognitive function: a family study on schizophrenia. Biol Psychiatry.
2004;56:447–453.
10. Schaefer J, Giangrande E, Weinberger DR, Dickinson D.
The global cognitive impairment in schizophrenia: consistent over decades and around the world. Schizophr Res.
2013;150:42–50.
11. Evans JD, Bond GR, Meyer PS, et al. Cognitive and clinical
predictors of success in vocational rehabilitation in schizophrenia. Schizophr Res. 2004;70:331–342.
12. Green MF, Kern RS, Heaton RK. Longitudinal studies of
cognition and functional outcome in schizophrenia: implications for MATRICS. Schizophr Res. 2004;72:41–51.
13. Tulving E. Episodic memory: from mind to brain. Annu Rev
Psychol. 2002;53:1–25.
14. Wheeler MA, Stuss DT, Tulving E. Toward a theory of episodic memory: the frontal lobes and autonoetic consciousness. Psychol Bull. 1997;121:331–354.
15. Conway MA. Sensory-perceptual episodic memory and its
context: autobiographical memory. Philos Trans R Soc Lond
B Biol Sci. 2001;356:1375–1384.
16. Gilboa A. Autobiographical and episodic memory-one and
the same? Evidence from prefrontal activation in neuroimaging studies. Neuropsychologia. 2004;42:1336–1349.
17. Conway MA. Memory and the self. J Mem Lang.
2005;53:594–628.
18. Conway MA, Pleydell-Pearce CW. The construction of autobiographical memories in the self-memory system. Psychol
Rev. 2000;107:261.
19. Freedman BJ. The subjective experience of perceptual and
cognitive disturbances in schizophrenia: A review of autobiographical accounts. Arch Gen Psychiatry. 1974;30:333.
20. Feinstein A, Goldberg TE, Nowlin B, Weinberger DR. Types
and characteristics of remote memory impairment in schizophrenia. Schizophr Res. 1998;30:155–163.
*21. Mehl S, Rief W, Mink K, Lüllmann E, Lincoln TM. Social
performance is more closely associated with theory of mind
and autobiographical memory than with psychopathological
symptoms in clinically stable patients with schizophreniaspectrum disorders. Psychiatry Res. 2010;178:276–283.
*22. Corcoran R, Frith CD. Autobiographical memory and theory
of mind: evidence of a relationship in schizophrenia. Psychol
Med. 2003;33:897–905.
23. Chadwick PK. Peer-professional first-person account: schizophrenia from the inside—phenomenology and the integration
of causes and meanings. Schizophr Bull. 2007;33:166–173.
24. Lysaker PH, Lysaker JT. Schizophrenia and alterations in
self-experience: a comparison of 6 perspectives. Schizophr
Bull. 2010;36:331–340.
25. Parnas J, Møller P, Kircher T, et al. EASE: Examination
of
Anomalous
Self-Experience.
Psychopathology.
2005;38:236–258.
26. Williams JM, Broadbent K. Autobiographical memory in
suicide attempters. J. Abnorm Psychol. 1986;95:144.
27. Tulving E. Memory and consciousness. Can Psychol.
1985;26:1–12.
28. Moher D, Liberati A, Tetzlaff J, Altman DG. PRISMA
Group. Preferred reporting items for systematic reviews

Autobiographical Memory Deficits in Schizophrenia

68.

69.
70.
71.
72.
73.

74.
75.
76.

77.
78.
79.
80.

81.
82.
83.
84.
85.

86.

schizophrenia: a diary study. Isr J Psychiatry Relat Sci.
2014;51:25–33.
Baddeley A, Wilson B. Amnesia, autobiographical memory
and confabulation. In: Rubin DC, ed. Remembering Our
Past: Studies in Autobiographical Memory. Cambridge, UK:
Cambridge University Press; 1986:225–252.
Piolino P, Desgranges B, Belliard S, et al. Autobiographical
memory and autonoetic consciousness: triple dissociation in
neurodegenerative diseases. Brain 2003;126:2203–2219.
Kay SR, Fiszbein A, Opler LA. The positive and negative
syndrome scale (PANSS) for schizophrenia. Schizophr Bull.
1987;13:261–276.
Overall JE, Gorham DR. The brief psychiatric rating scale.
Psychol. Rep. 1962;10:799–812.
Andreasen NC, Olsen S. Negative v positive schizophrenia. Definition and validation. Arch Gen Psychiatry
1982;39:789–794.
Haddock G, McCarron J, Tarrier N, Faragher EB. Scales
to measure dimensions of hallucinations and delusions: the
psychotic symptom rating scales (PSYRATS). Psychol Med.
1999;29:879–889.
Beck AT, Ward C, Mendelson M. Beck depression inventory
(BDI). Arch Gen Psychiatry 1961;4:561–571.
Addington D, Addington J, Maticka-Tyndale E. Assessing
depression in schizophrenia: the Calgary Depression Scale.
Br J Psychiatry. 1993;22(suppl):39–44.
Van Vreeswijk MF, De Wilde EJ. Autobiographical memory
specificity, psychopathology, depressed mood and the use of
the Autobiographical Memory Test: a meta-analysis. Behav
Res Ther. 2004;42:731–743.
Liu X, Li L, Xiao J, Yang J, Jiang X. Abnormalities of autobiographical memory of patients with depressive disorders: a
meta-analysis. Psychol Psychother. 2013;86:353–373.
Danion J-M, Huron C, Vidailhet P, Berna F. Functional
mechanisms of episodic memory impairment in schizophrenia. Can J Psychiatry. 2007;52:693–701.
Williams JMG, Barnhofer T, Crane C, et al. Autobiographical
memory specificity and emotional disorder. Psychol Bull.
2007;133:122–148.
Dalgleish T, Rolfe J, Golden A-M, Dunn BD, Barnard PJ.
Reduced autobiographical memory specificity and posttraumatic stress: exploring the contributions of impaired
executive control and affect regulation. J Abnorm Psychol.
2008;117:236.
Hermans D, Defranc A, Raes F, Williams JMG, Eelen P.
Reduced autobiographical memory specificity as an avoidant
coping style. Br J Clin Psychol. 2005;44:583–589.
Resnick SG, Bond GR, Mueser KT. Trauma and posttraumatic stress disorder in people with schizophrenia. J Abnorm
Psychol. 2003;112:415.
Morgan C, Fisher H. Environment and schizophrenia: environmental factors in schizophrenia: childhood trauma—a
critical review. Schizophr Bull. 2007;33:3–10.
Harrison CL, Fowler D. Negative symptoms, trauma, and
autobiographical memory: an investigation of individuals
recovering from psychosis. J Nerv Ment Dis. 2004;192:745–753.
De Gracia Dominguez M, Viechtbauer W, Simons CJ, van Os
J, Krabbendam L. Are psychotic psychopathology and neurocognition orthogonal? A systematic review of their associations. Psychol Bull. 2009;135:157–171.
Achim AM, Lepage M. Episodic memory-related activation in schizophrenia: meta-analysis. Br J Psychiatry.
2005;187:500–509.

65

Downloaded from http://schizophreniabulletin.oxfordjournals.org/ at Harvard University Library on June 6, 2016

*48. Potheegadoo J, Cordier A, Berna F, Danion J-M. Effectiveness
of a specific cueing method for improving autobiographical
memory recall in patients with schizophrenia. Schizophr Res.
2014;152:229–234.
*49. Riutort M, Cuervo C, Danion J-M, Peretti CS, Salamé P.
Reduced levels of specific autobiographical memories in
schizophrenia. Psychiatry Res. 2003;117:35–45.
*50. Wood N, Brewin CR, McLeod HJ. Autobiographical memory deficits in schizophrenia. Cogn Emot. 2006;20:536–547.
51. Kopelman MD, Wilson BA, Baddeley AD. The autobiographical memory interview: a new assessment of autobiographical and personal semantic memory in amnesic patients.
J Clin Exp Neuropsychol. 1989;11:724–744.
52. Piolino P, Desgranges B, Eustache F. La Mémoire
Autobiographique: Théorie et Pratique. Marseille, France:
Solal; 2000.
53. Ahlsdorf
E.
Differentielle
Untersuchungen
Zum
Autobiographischen Gedächtnis. Hamburg, Germany: Verlag
Dr. Kovac; 2009.
*54. Bennouna-Greene M, Berna F, Conway MA, Rathbone
CJ, Vidailhet P, Danion J-M. Self-images and related autobiographical memories in schizophrenia. Conscious Cogn.
2012;21:247–257.
*55. Cuervo-Lombard C, Lemogne C, Gierski F, et al. Neural
basis of autobiographical memory retrieval in schizophrenia.
Br J Psychiatry. 2012;201:473–480.
*56. D’Argembeau A, Raffard S, Van der Linden M. Remembering
the past and imagining the future in schizophrenia. J Abnorm
Psychol. 2008;117:247–251.
*57. Kaney S, Bowen-Jones K, Bentall RP. Persecutory delusions and autobiographical memory. Br J Clin Psychol.
1999;38:97–102.
*58. Morise C, Berna F, Danion J-M. The organization of autobiographical memory in patients with schizophrenia. Schizophr
Res. 2011;128:156–160.
*59. Ricarte JJ, Hernández JV, Latorre JM, Danion JM, Berna
F. Rumination and autobiographical memory impairment in patients with schizophrenia. Schizophr Res.
2014;160:163–168.
*60. Vorontsova N, Garety P, Freeman D. Cognitive factors maintaining persecutory delusions in psychosis: the contribution
of depression. J Abnorm Psychol. 2013;122:1121–1131.
61. Kuhn MH, McPartland TS. An empirical investigation of
self-attitudes. Am Sociol Rev. 1954;19:68–76.
62. Brown NR, Schopflocher D. Event cueing, event clusters,
and the temporal distribution of autobiographical memories.
Appl Cogn Psychol. 1998;12:305–319.
*63. Cuervo-Lombard C, Jovenin N, Hedelin G, Rizzo-Peter L,
Conway MA, Danion J-M. Autobiographical memory of
adolescence and early adulthood events: an investigation in
schizophrenia. J Int Neuropsychol Soc. 2007;13:335–343.
64. Dritschel BH, Williams JMG, Baddeley AD, Nimmo-Smith
I. Autobiographical fluency: A method for the study of personal memory. Mem Cognit. 1992;20:133–140.
65. Singer JA, Moffitt KH. An experimental investigation of
specificity and generality in memory narratives. Imagin Cogn
Personal. 1991;11:233–257.
*66. Pernot-Marino E, Schuster C, Hedelin G, Berna F,
Zimmermann M-A, Danion J-M. True and false autobiographical memories in schizophrenia: preliminary results of
a diary study. Psychiatry Res. 2010;179:1–5.
*67. Berna F, Huron C, Kazès M, et al. Chronic persecutory
delusion and autobiographical memories in patients with

F. Berna et al

66

95. Ricarte JJ, Hernández-Viadel JV, Latorre JM, Ros L.
Effects of event-specific memory training on autobiographical memory retrieval and depressive symptoms in schizophrenic patients. J Behav Ther Exp Psychiatry 2012;43(suppl
1):S12–S20.
96. Ricarte JJ, Hernández-Viadel JV, Latorre JM, Ros L, Serrano
JP. Effects of specific positive events training on autobiographical memories in people with schizophrenia. Cogn Ther
Res. 2014;38:1–9.
97. Lalova M, Baylé F, Grillon M-L, et al. Mechanisms of
insight in schizophrenia and impact of cognitive remediation
therapy. Compr Psychiatry. 2013;54:369–380.
98. Hodges S, Berry E, Wood K. SenseCam: a wearable camera
that stimulates and rehabilitates autobiographical memory.
Memory. 2011;19:685–696.
99. Berry E, Kapur N, Williams L, et al. The use of a wearable camera, SenseCam, as a pictorial diary to improve
autobiographical memory in a patient with limbic
encephalitis: a preliminary report. Neuropsychol Rehabil.
2007;17:582–601.
100. Brindley R, Bateman A, Gracey F. Exploration of use
of SenseCam to support autobiographical memory
retrieval within a cognitive-behavioural therapeutic
intervention following acquired brain injury. Memory.
2011;19:745–757.

Downloaded from http://schizophreniabulletin.oxfordjournals.org/ at Harvard University Library on June 6, 2016

87. Koh SD, Peterson RA. Encoding orientation and the remembering of schizophrenic young adults. J Abnorm Psychol.
1978;87:303–313.
88. Hannula DE, Ranganath C, Ramsay IS, et al. Use of
eye movement monitoring to examine item and relational memory in schizophrenia. Biol Psychiatry.
2010;68:610–616.
89. Van Erp TGM, Lesh TA, Knowlton BJ, et al. Remember and
know judgments during recognition in chronic schizophrenia.
Schizophr Res. 2008;100:181–190.
90. Hannula DE, Ranganath C. The eyes have it: hippocampal
activity predicts expression of memory in eye movements.
Neuron. 2009;63:592–599.
91. Heckers S. Neuroimaging studies of the hippocampus in
schizophrenia. Hippocampus. 2001;11:520–528.
92. Benes FM, Berretta S. GABAergic interneurons: implications for understanding schizophrenia and bipolar disorder.
Neuropsychopharmacology. 2001;25:1–27.
93. Warren Z, Haslam C. Overgeneral memory for public and
autobiographical events in depression and schizophrenia.
Cognit Neuropsychiatry. 2007;12:301–321.
94. Blairy S, Neumann A, Nutthals F, Pierret L, Collet D,
Philippot P. Improvements in autobiographical memory in
schizophrenia patients after a cognitive intervention: a preliminary study. Psychopathology. 2008;41:388–396.

